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16 EKiM 2014 PERSEMBE

Saat Bildiri Bashg:
8.30-9.30 Kayit / Cay - Simit / Poster Asimi1 (SP 1-6, P 1-29)
9.30-9.45 Agcilis Konusmasi / Bilgilendirme

Davetli Konusmacilar
Oturum Baskanlari1: Rana Sanyal, Bora Garipcan

Secilmis Maksillofasiyal Uygulamalarda Doku Miihendisligi

9:45-10.30 Erhan Piskin
Antimicrobial Biomaterials — stagnation or salvation?
10.30- 1115 Kiaus D. Jandt
Cay - Kahve Aras1 (11.15 - 11.30)
Ol¢me ve Donamm
Oturum Bagskani: Yasemin Kahya
11.30 - 11.45 S1 - Bilgisayar Tabanli Balistokardiyografi Sistemi Gelistirilmesi

Nurhan Oztiirk ve Metin Yildiz

S2 - Aliev-Panfilov Modeli Kullanilarak Normal ve Kismi Iskemik Dokularda Trans-
11.45-12.00 membran Potansiyellerinin Yayilimimnin Simiilasyonu
Mirmehdi Seyedebrahimi, Yesim Serinagaoglu ve Ugur Ciinedioglu

Doku Miihendisligi
Oturum Baskani: Duygu Ege

S3 - 3Boyutlu Mikro-dokularda Hiicre Lokalizasyon Oriintiisiiniin Incelenmesi

12.00 - 12.15 Stikrii Orztiirk, Veli Kaan Aydin, Betiil Karakuzu ve Aylin Sendemir Urkmez
Elektromanyetik Etkilesim
Oturum Baskani: Selim Seker

12.15-12.30 S4 - Medikal Implant Cihazlar i¢in Cift-Bantli Anten Tasarimi

Damla Alptekin ve Nevzat Giineri Genger

Ogle Yemegi / Serbest Laboratuvar Ziyareti / BIYOMUT-2015 Karar Toplantis1 (12.30 - 13.30)

Biyoinformatik
Oturum Baskani: Burak Giiglii

13.30 - 13.45 S5 - Bakteriyel Tip IV Efektorlerinin Duyarli Tahmini
Koray Agicit, Duygu Dede Sener ve Hasan Ogul

Biyofotonik
Oturum Baskani: Murat Giilsoy
S6 - Fiber Optik Spektroskopi Yontemiyle Doku Oksijen Saturasyonunun Olgiilmesi:
Serbest Flep Perfiizyonunun Degerlendirilmesinde Kullanimi
Ashinur Sircan-Kiiciiksayan, Ertan Kiiciiksayan, Ozlenen Ozkan, Kerim Unal, Ceren
Yilmaz, Omer Ozkan ve Murat Canpolat

13.45-14.00

S7 - Meyve Dokularinin Niteligini Spektroskopik Olarak Olgen Elle Tasinabilir Bir
14.00 - 14.15 Cihaz Tasarimi ve Gergeklemesi
Ali Sartkas, Merve Dogruyol ve Inci Cilesiz

S8 - Néroblastoma Hiicre Dizilerinde Sicaklik Monitérizasyonlu Diisiik Doz ISY-FDT
14.15-14.30 Uygulamasi
Ozgiir Kaya, Ayse Ak ve Murat Giilsoy



Sozlii Poster Sunumlari (14.30 - 15.00)

Goriintii isleme, Tibbi Gériintiileme, Biyofotonik, Biyoinformatik, Ol¢me ve Donanim

15.15-16.00

16.00 - 16.15

16.15-16.30

16.30 - 16.45

16.45-17.00

17.00 - 17.15

Oturum Baskani: Yesim Serinagaoglu Dogrusiz
SP1 - Cocuk Yogun Bakim Unitelerinde Temassiz Nabiz Tahmini
Ufuk Bal ve Alkan Bal
SP2 - Meme Sintigrafisinde Torso Aktivitesinin Kolimator Tasarimi Segenekleri
Uzerindeki Etkisi
Didar Talat ve Albert Giivenig
SP3 - Dogrusal Faz Dizili Doniistiiriicii Kullanarak Hall Etkisi Goriintiileme i¢in Sayi-
sal Calismalar
Mehmet Soner Gozii, Reyhan Zengin ve Nevzat Giineri Genger
SP4 - 1940 nm Tulyum Fiber Laser ve 980 nm Diyot Laserin Oral Cerrahi Kesi Araci
Olarak Karsilastirilmasi
Melike Giiney Akkurt, Burcu Tung ve Murat Giilsoy
SPS - 809 nm Laser Biyo-uyarimu ile Fibroblast Hiicre Canliligiin ve Proliferasyonun
Incelenmesi
Hakan Solmaz, Gamze Boliikbasi Ates, Ayse Ak, Murat Giilsoy ve Yekta Ulgen
SP6 - insan Nefesinden Kandaki Glikoz ve HbAlc Degerlerinin Elektronik Burun
Yardimiyla Radyal Fonksiyon Tabanli Yapay Sinir Ag1 Kullanilarak Belirlenmesi
Hamdi Melih Saraoglu ve Ali Osman Selvi

Cay - Kahve Aras1 (15.00 - 15.15)

Davetli Konusmaci

Oturum Bagkani: Evren Samur
Engineering Therapeutic Processes: from Bovie to Robots
Robert L. Galloway Jr.

Norobilim

Oturum Bagskani: Koray Cifici
S9 - Kortikostriatal Devre Modeli Kullanarak Sinirsel Protez Kontrolii:
Benzetim Calismasi
Mehmet Kocatiirk, Halil Ozcan Giilgiir ve Resit Canbeyli
S10 - Obsesif Kompulsif Bozuklukta Noral Senkrenizasyon Diizeyinin Global Alan
Senkrenizasyon Yéntemi ile Incelenmesi
Mehmet Akif Ozgoban, Sadik Kara, Oguz Tan ve Serap Aydmn

Sinyal isleme
Oturum Baskani: 4hmet Ademogiu

S11 - Radyal Tabanli Fonksiyon Aglari ile Yiiriiyiis Hareketinin Olgiimii ve Analitik
Yontemler ile Basariminin Karsilagtirilmasi
Kurtulug Ering Akdogan ve Atila Yilmaz

S12 - Yiizey EMG fsaretlerinin Higuchi Fraktal Boyutu ile Analizi ve Etkin Elektrot
Bolgelerinin Tespiti

Cagdas Topcu, Merve Bedeloglu, Arzu Akgiil, Refik Sever, Ozlenen Ozkan, Omer
Ozkan, Hilmi Uysal, Oviing Polat ve Omer Colak

S13 - Solunum Seslerinin Saghkli-Hastalikli Tanis1 Amaciyla Algisal Dogrusal Ongo-
rii Oznitelikleri Kullanarak Siniflandirilmast

Sezer Ulukaya ve Yasemin P. Kahya

Bilgilendirme (17.15 - 17.30)

Cay - Kahve Arasi / Poster Sunumlari / Poster Degerlendirmesi (17.30 - 18.30)

SP 1-6, P 1-29
Tiirk miizigi dinletisi: Ney ve Kanun (18.30 - 19.00)

Ulagim (Kandilli Kampiisii - Giiney Kampiisii) (19.15 - 19.45)

Gala Yemegi (Kennedy Lodge, Bogazici Universitesi Giiney Kampiis, Bebek) (20.00 - )



17 EKiM 2014 CUMA

Saat Bildiri Bashg
8.30-9.15 Cay - Simit / Poster Asimi (SP 7-12, P 30-54)
9.15-9.30 Bilgilendirme

Davetli Konusmacilar
Oturum Baskanlar1: Hale Saybasili, Gokhan Ertag

A Multi-Scale Vision of Bone Growth, Remodeling and Regeneration

9.30-10.15 Peter Fratzl

Manyetik Rezonans Gériintiileme Teknolojisinin Diinii, Bugiinii ve Yarini
10.15-11.00 ;
Ergin Atalar

Cay - Kahve Aras1 (11.00 - 11.15)

Biyomalzeme
Oturum Baskani: Sermin Utku

S14 - Biyotaklit Yaklasim ile Doku Iskelesi Yapimi

1115 -11.30 Oznur Demir, Klaus D. Jandt ve Bora Garipcan

S15 - Biyoesinlenmis Kikirdak Yapilarinin Sentezi ve Karakterizasyonu

11.30-11.45 Mefiune Ozgen Oztiirk, Lokman Uzun, Deniz Hiir ve Bora Garipcan

S16 - Molekiiler Baskilanmis Polimer Nano Yapilar

1145 -12.00 Pinar Cakir ve Karsten Haupt

Biyomekanik - I
Oturum Bagkani: Can Yiicesoy

S17 - Anevrizma Baglangicinda Karin Aortasinin 3 tabakasi Boyunca Stres Dagilimi

12.00-12.15 Fatma Simsek ve Young Kwon

S18 - Mekanik Germe Altinda Merkezi Sinir Sistemi Néronlarmmn Incelenmesi ve in
vitro Bir Travmatik Beyin Hasar1 Modeli

Osman Mert Duman, Cenk Celik, Mehmet Sarikanat ve Aylin Sendemir

Urkmez

12.15-12.30

Ogle Arasi / Mini Sempozyum (12.30 - 13.30)

Noroteknoloji Uygulamalar1 Sempozyumu

Biyomedikal Miihendisligi Enstitiisii, AZ-18

Noroteknoloji uygulamalarinda kullanilan giincel donanim ve yazilim teknolojileri ve
12.30 - 13.30 ornek uygulamalar gosterilecektir.

Deniz Duru, Moataz Assem, Saliha Biisra Salman, Onder Yilmaz

Istanbul Sehir Universitesi Néroteknoloji Arastirma ve Uygulama

Laboratuvari



13.30-13.45

13.45 - 14.00

14.00 - 14.15

14.15 - 14.30

14.30 - 14.45

Biyomekanik - I1
Oturum Baskani: Erkan Kaplanoglu

S19 - Time-of-Flight Manyetik Rezonans Anjiyografi Goriintiileri Uzerinde Hesapla-
mal1 Akiskanlar Dinamigi Simiilasyonlart
Ahmet Topkara, Emre Oker, Bahattin Hakyemez, Esin Oztiirk ve Ali Bahadir Olcay

S20 - Pnématik Silindirli Yar1 Etkin Diz Ekleminin Sonlu Durum Denetimi
Tuna Orhanli ve Atila Yilmaz

Goriintii ve Sinyal isleme
Oturum Bagskani: Murat Eyiiboglu

S21 - Mammogram Goriintiilerinde Mikrokalsifikasyonlari Tespiti ve Siniflandiril-
masia Y onelik Bilgisayar Destekli Tani
Cansu Akbay, Nevzat Giineri Genger ve Giilay Genger

S22 - Siral1 Biitiinlestirici Hiyerarsik Topak Analizi Y6nteminin Gergek DMRG Veri-

leri Uzerinde Uygulamasi
Ali Demir ve Mehmed Ozkan

S23 - Isaret Parmagmin Karsilastirmali EMG Siniflandiriimasi )
Eda Capa, Yasin Cotur, Caner Giimiis, Erkan Kaplanoglu ve Mehmed Ozkan

Sozlii Poster Sunumlari (14.45 - 15.15)

Biyomekanik, Biyomalzeme, Sinyal isleme, Elektromanyetik Etkilesim

Oturum Bagkani: Ozgiir Kocatiirk

SP7 - Multimodel Manyetik Rezonans Goriintiileme Temelli Yaklasimlar ile Eklem
Hareketi Sirasinda in-vivo Insan Iskelet Kasi Mekaniginin Incelenmesi
Agah Karakuzu, Ulug¢ Pamuk, Cengizhan Oztiirk ve Can Ali Yiicesoy

SP8 - Yag Mikrodamlaciklarinin Gliserol-Su Cozeltisinde Hidrodinamik
Tuzaklanmasi
Oguz Kayillioglu, Ahmet Erten, Alper Kiraz ve Melikhan Tanyeri

SP9 - MRG Analizleri Karmasik insan Kas1 Deformasyonlarinin Varligina isaret
Etmekte ve Teorik Sarkomer Boy Heterojenitesi Beklentisini in vivo kosulda destekle-
mektedir

Uluc Pamuk, Agah Karakuzu, Pinar Akyazi, Burak Acar, Cengizhan Oztiirk ve Can A.
Yiicesoy

SP10 - Mikrodesenli Hidrojelden Sirali ve Kontrollii Molekiiler Salinim
Nihan Yonet-Tanyeri ve Hyunjon Kong

SP11 - Solunum Fonksiyon Testine Bagli Cinsiyet Tanima
Sema Cosgun ve Ibrahim Ozbek

SP12 - 2.45 GHz Elektromanyetik Radyasyonun Lactobacillus Rhamnosus’un Gelisi-
mine Etkisi .
Burak Yalginkaya, Aytiil Sofu, Ozlem Coskun ve Selguk Comlekgi

Cay - Kahve Arasi (15.15 - 16.00)



16.00 - 16.30

16.30 - 17.00

17.00 - 17.30

Panel: Endiistriyel Biyomedikal Miihendisligi
Oturum Baskan1: Yorgo Istefanopulos

Panelistler: Yekta Ulgen, H. Ozcan Giilgiir, Server Tanfer, Majed Eshaq

IBM

IBM Watson: Anlayabilen bilgisayarlar ve saglik sektériindeki kullanim
alanlar1

Server Tanfer, IBM Teknoloji ve Sektorel Coziimler Miidiirii

GE

The Important Role of Asset Management & RFID Technology in Biomedical Mana-
gement

Majed Eshaq, Commercial Manager for Asset Management & Hospital Operations
Solutions

Bogazici Universitesi Teknoloji Transfer Ofisi (TTO)

Inovita Faaliyetleri ve Teknoloji Transfer Hizmetleri
Sevim Tekeli, INOVITA Proje Koordinatorii

Odiil Toreni/Kapamis (17.30 - 18.00)

Miizik Dinletisi: Grup BME (18.00 - 18.30)
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DAVETLI KONUSMACILAR

Secilmis Maksillofasiyal
Uygulamalarda Doku Miihendisligi

Erhan Piskin

Kimya Miihendisligi Boliimii,
Biyomiihendislik Boliimii, Hacettepe
Universitesi, Biyomedtek/Nanobiyomedtek,
Ankara, Tirkiye

Doku miihendisligi, hem yumusak hem de sert
doku onarmmu i¢in son zamanlarda kullanilan
tedavi yaklagimlarindan biridir. Kendi ana
dokusundan ya da baska kaynaklardan alinan
hiicreler, hiicre iskeleleriyle birlikte kullanilir.
Hedefe 6zel (6rnegin; osteoblast, kondrosit,
vb) veya tercihen kok hiicreler izole edilir,
farklilagtirtlir  (kok hiicreler igin), ya da
genetigi  degistirilir faktorii
gostermesi amagli, 6rnegin, BMPs) ve iki fakli
yaklasim igin kullanilirlar. ilk yaklasimda,

(biiylime

hiicreler hiicre iskelelerine yerlestirilirler
(tohum gibi) ve biyohibrit implant olarak
uygulanirlar.
biyoreaktor
bosluklarinda doku benzeri yapilar olugturma
amacl tretilir (in vitro) ve daha sonra doku
degisimi  icin  implant edilir.  Hiicre
iskelelerinin  3D-hiicre biiylimesine olanak
birbiriyle

Alternatif olarak, hiicreler,

icinde hiicre  iskelelerinin

saglayan genis ve baglantili

bosluklar1 vardir. Hiicre ig¢inde bozunur
olmalart gerekmektedir. Bu da yeni olusan
dokunun hizinda bozunmas: ve dokunun yerini
uygun bir sekilde almasi demektir. Ellbette
hem hiicre iskeleleri,

bozunmalarindan c¢ikan iriinler biyouyumlu

hem de onlarin

olmalidir.  Kaliplama/tuz  ekstraksiyonu,
elektrospinning ve donduruculu jelleme gibi
yontemlerle Birgok dogal
polimer (6rnegin; kolajen ve onun denature
formu jelatin) ve sentetik polimerden (6rnegin
laktitler,  glikolitler ~ve  e-kaprolakton)
dretilirler. Bazi biyoaktif ajanlar (biiylime

iiretilebilirler.

faktorleri vb) rejenerasyon hizini tetiklemek
ve uygun yeni doku olusumunu saglamak i¢in
dahil edilebilirler (genelde kontollii salimim
formiilasyonlari igin). In vitro biyouyumluluk
testleri sonrasi, hiicre yiiklii iskeleler veya

biyohibrit  implantlar ~ uygun  hayvan
modellerinde in vivo olarak uygulanir.
Hayvanlarda  kritik  biyiiklik hasarlar
(kendiliginden onarilamayan hasarlar)

olusturulur. Maksillofasiyal uygulamalarda,
kafatasi, damak yarig1, elmacik kemigi ve alt
¢ene, kemik doku mithendisligi i¢in kullanilir.
Kikirdak onarimi ¢aligmalari igin  kulak
hasarlar1 olugturulur. Bazi makro-, histolojik,
molekiiler teknikler doku rejenerasyonunu
incelemek i¢in kullanilir. Konugma, yukarida
anlatilan konularin, arastirmacinin bu alandaki
grubuyla olan deneyimlerinin bir derlemesi

seklinde olacaktir.
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Antimicrobial Biomaterials —

stagnation or salvation?

Klaus D. Jandt

Chair of Materials Science, Otto Schott
Institute for Materials Research, Friedrich
Schiller University, Jena, Germany

In the last decades, biomedical engineering
focused on making materials more
cytocompatible and tissuecompatible. Tissue
regeneration or tissue integration involving
bio-materials and body cells are still important
goals of biomedical engineering. Despite
severe problems, the interactions between
biomaterials and microbes, however, are less
well understood.

With up to 600,000 cases and 15,000 deaths in
Germany, hospital-acquired infections
(nosocomial infections) are a major socio-
economic problem. A recent public report
even suggests that nosocomial infections may
be responsible for up to 40,000 deaths per year
in Germany. Implants account for up to 45%
of all nosocomial infections. These
biomaterials associated infections (BAIs) are
most frequently associated with microbial
colonization on the materials surfaces of the
indwelling medical devices. Typical microbes
causing BAIs are bacteria and fungi. BAIs
occur  with  approximately 2-6%  of
traumatology and orthopedic implants.
Osteosynthesis, the reduction (alignment) and
fixation of bone fractures with mostly metallic
bio-materials, is associated with infection of
up to 40% in patients with open bone fractures.
Titanium implants are most often used in the

field of osteosynthesis.

The presentation will review stakes and caused
of BAIs. First, it will be considered what BAIs
are and in what context they occur. After
discussing biological specifics the
presentation looks at how to create and test
antimicrobial properties of biomaterials and at
current conventional approaches of treatment
of BAIs. Conventional treatment approaches
for BAIs based on antibiotics are available.
However, current antibiotic treatments of
BAls, such as introducing conventional
antibiotic drugs, silver or copper into
biomaterials have major disadvantages, such
as development of resistances against
antibiotics or cytotoxicity and are of limited
effectiveness. The possibilities of infection
control have been complicated in recent years
due to an increase in antibiotic resistant strains
of bacteria in hospitals.

With a simultaneous increase of the number of
elderly patients treated with implants who are
more susceptible to infections because of their
frail general health state, the need for fresh and
different approaches to fight biomaterials
associated infections is evident.  Therefore,
finally new approaches based on bio-
mimectics and nanotechnology to fight BAIs
will be presented.
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Engineering Therapeutic Processes:
from Bovie to Robots

Robert L. Galloway Jr.

Department of Biomedical Engineering,
Vanderbilt University,
Nashville, Tennessee, USA

For millennia advances in the treatment of
diseases or disorders have been the result of
accidental discovery, pattern matching or
blind experimentation. Recent knowledge and
technical developments have allowed for a
change in methodology, advances in medicine
are now more intentional, the result of design
as much as discovery. Three of the most
important forces driving medical care are:
patient specificity, treatment specificity and
the move from discovery to design. Engineers
while trained in specificity, efficiency, and
design are often not trained in either biology or
medical processes. Yet they are increasing
critical to medical care. In addition, recent
economic forces are reducing research time
available to clinicians while simultaneously
reducing medical center based basic research
staff. While those changes can be seen as
potentially retarding the advancement of
medical knowledge, it provides an opportunity
for engineers who are solution-based to
partner with knowledge-based scientists and
physicians to advance the treatment of disease.

These technological advancements and the
creation of the surgeon/engineer teams which
design/build and test them are
accelerating. While improved patient care can
result, the team must take caution to keep

patient outcome from being lost in technology
development.

A multi-scale vision of bone growth,
remodeling and regeneration

Peter Fratzl

Department of Biomaterials,
Max Planck Institute of Colloids and
Interfaces, Potsdam, Germany

The mechanical performance of bone results
from its complex hierarchical structure.
Collagen fibrils reinforced with mineral
nanoparticles are assembled into lamellae at
the micron scale. Rotated plywood
arrangements of such lamellae are the basis of
osteons in compact bone or trabeculae in
cancellous bone. Bone diseases such as
osteoporosis or osteogenesis imperfecta, as
well as their treatment may affect some or all
of these structural levels. Bone remodeling is
a cycle of bone resorption and formation by
which every part of our skeleton is able to
adapt to mechanical needs. The consequence
is a highly dynamical situation where the local
bone structure depends on both time and
location. The lecture will review the
application of multi-scale imaging based on
optical and electron imaging combined with
scanning synchrotron x-ray scattering to the
study of bone structure. Applications relating
to osteoporosis treatment, bone healing and
tissue engineering will be highlighted.
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Manyetik Rezonans Goriintiileme
Teknolojisinin
Diinii, Bugiinii ve Yarim

Ergin Atalar

Elektrik ve Elektronik Miihendisligi Bolimii
ve Ulusal Manyetik Rezonans Arastirma
Merkezi, Bilkent Universitesi,
Ankara, Tiirkiye

Manyetik Rezonans Goriintiilleme (MRG)
yiiksek yumugsak doku kontrasti, ¢ok
yonliiliigli ve herhangi bir kesiti goriintiileme
yetenegine sahip olma oOzelligi ile tipta ¢ok
o6nemli bir tan1 araci olarak kullanilmaktadir.
1973 yilinda Paul Lauterbur MRGnin temel
ilkesini bulmustur. Diizgilin, sabit ve bir
manyetik alan ile birlikte verilen rezonans
frekansinda bir radyo frekans darbesi viicuda
uygulandiginda, zayif bir yanki sinyali
gozlenir. Gradyan manyetik alan kullanarak
kodlanan bu sinyal goriintii olusturmakta
kullanmaktadir. Tlk ticari MRG cihaz1 1980
yilinda yapilmis ve kisa zamanda birgok
hastaligin teshisinde altin standart haline
bakir
tellerden iretilmistir. Daha sonralar1 siiper
iletken kablolar kullanarak 1,5 tesla manyetik
alan siddeti elde edildi. Su anda 3 Tesla MRG
cihazlar1 yaygin olarak kullanilmakta ve 7

gelmistir. Ilk oOnceleri muiknatislar

Tesla MRG cihazlar iizerine de aragtirma ve
geligtirme devam etmektedir. Bir diger 6nemli
teknolojik gelisme de, fazli dizi alicilarinin
gelistirilmesidir.  Bu
kalitesinin 6nemli Olgiide artirirken, ayni
zamanda hizli veri elde etmenin yollarinin
gelismesine sebep olmustur. Daha hizli ve
daha iyi veri toplanmasi ve goriintii olusturma

teknoloji  goriintii

tekniklerinin gelisimi devam etmektedir. Su
anda benzer bir ¢aba verici dizisi sistemlerinin
gelistirmesi  {izerine devam etmektedir.
Sunumda, kisa ve eksik bir sekilde MRG'nin
teknolojisinin  diinii,
anlatilacaktir.

bugiinii ve yarmi
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SOZLU BILDIiRiLER
S1

Bilgisayar Tabanh Balistokardiyografi
Sistemi Gelistirilmesi
Development Of Computer Based
Ballistocardiography System

Nurhan Oztiirk!, Metin Y1ldiz?

1. Biyomedikal Miihendisligi Enstitiisii
Boguazi¢i Universitesi
nurhan.ozturk@boun.edu.tr
2. Biyomedikal Miihendisligi Boliimii
Baskent Universitesi
myildiz@baskent.edu.tr

Ozetce - Balistokardiyografi, kalp atim sirasinda
viicutta meydana gelen titresimlerin dl¢iilmesi ile
kalp atim hiz1 ve solunum gibi fizyolojik
parametrelerin takip edilmesine imkan saglayan
bir 6lgiim yontemidir. Bu ¢alisgmada hastayla
elektriksel bir baglanti olmadan kalp atim
hizindaki degisimleri ve solunumu takip etmeye
yarayacak bilgisayar tabanh bir sistem
tanitilmistir. Gelistirilen sistemin kalp atim hiz
ve solunum takibinde kullanihp
kullanilamayacag, ticari bir fizyolojik veri
toplama sistemi ile yapilan karsilastirmalarla
aragtirllmigtir.  Gergeklestirilen sistemle kalp
attm hizimn  maksimum %05 lik, solunum
frekansinin ise maksimum % 5.8 lik bir hata ile
tespit edilebilecegi, sistem ile solunumdaki
durmanin tespit edilebildigi, goriilmiistiir. Bu
sonuglara gore sistemin uykuda solunum
bozukluklarinin tespiti amaci ile 6ntam amagh
olarak kullanilabilecegi sonucuna varilmstir.

Abstract - Ballistocardiography is a measurement
method which monitors physiologic parameters
such as heart rate and respiration through measuring
the vibrations caused by heart beat. In this study, a
computer based system which enables monitoring
the changes in the heart rate and respiration without
any electrical connection with the patient is
introduced. It is examined whether this system can
be used in monitoring the heart beat velocity and
respiration through making comparisons with a
commercial data acquisition system. During the
study, it is observed that heart beat velocity is

determined with a maximum 5% error and
respiration frequency with a maximum 5.8%.
Furthermore, respiratory standstill can be detected
with this system. According to these results, it could
be concluded that the system can be used as pre-
diagnosis with the aim of monitoring respiration
disorders during sleep.

S2

Aliev-Panfilov Modeli Kullanilarak
Normal ve Kismi iskemik Dokularda
Transmembran Potansiyellerinin
Yayilliminin Simiilasyonu
Simulation of Transmembrane Potential
Propagation in Normal and Ischemic Tissue using
the Aliev-Panfilov Model

Mir Mehdi Seyedebrahimi* Yesim
Serinagaoglu Dogrus6z'?, Ugur Ciinedioglu*

1. Biyomedikal Miihendisligi, Orta Dogu Teknik
Universitesi
ebrahimi.mehdi@metu.edu.tr
2. Elektrik ve Elektronik Miihendisligi Boliimii,
Orta Dogu Teknik Universitesi

yserin@metu.edu.tr
Ozetce - Kalbin elektriksel aktivitesinin
matematiksel modellemesi, kalbin
fonksiyonunun anlasilmasina ve buna bagh
olarak cesitli kalp hastaliklar icin yeni teshis ve
tedavi yontemlerinin gelistirilmesine fayda
saglayan onemli bir arastirma alamdir. Bu
calismada da, kalbin elekteriksel aktivitesi
transmembran potansiyel (TMP) dagihmlan
cinsinden ii¢ boyutlu ventrikiiller geometride
modellenmistir. Modelleme i¢in Aliev-Panfilov
modeli tercih edilmistir. Geometri olusturmak
icin boliitlenmis kalp manyetik rezonans (MR)
goriintiileri, modele kalp kasinin anizotropisini
de dahil edebilmek icin de difiizyon agirhkh MR
goriintilleme  yonteminden  almman fiber
yonelimleri kullanilmistir. Baslangic uyarim
ventrikiilerden verilmistir (ektopik atim).
Ardindan bu uyarimin sonucunda gelisen ii¢
boyutlu TMP dagihmlar1 ve bunlarin zaman
icindeki yayilimlari elde edilmistir. Normal doku
ozelliklerine sahip kalpte, ve bir kisminda iskemi
gelismis kalpte olmak iizere iki degisik
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simiilasyon senaryosu gerceklestirilmis ve
sonuclar karsilagtinilmustir. iskemik bélgedeki
TMP simiilasyonu icin Aliev-Panfilov model
parametreleri yeniden hesaplanms ve ortaya
cikan aksiyon potansiyellerin iskemik dokuda
beklenen o6zellikleri tagimasi saglanmistir.

Abstract - Mathematical modelling of the heart's
electrical activity is useful for understanding its
function, and developing methods for diagnosis and
treatment of various heart diseases. In this work,
three dimensional (3D) electrical activity of the
heart in terms of transmembrane potential (TMP)
distributions is modelled in the ventricular
geometry. Aliev-Panfilov model was preferred for
modeling. We used segmented magnetic resonance
(MR) images to obtain the heart geometry. Fiber
orientation information was obtained using
diffusion weighted imaging (DWI) technique. Initial
stimulation is assumed to be on the ventricles
(ectopic beat). As a result of this stimulation, 3D
TMP distributions and their propagation through
time and over space has been obtained for two
different simulation scenarios; simulation in a
normal heart, and simulation in a heart with partially
ischemic tissue. To simulate TMP in a tissue with
partial ischemia, new parameters for Aliev-Panfilov
model were derived to satisfy action potential
properties in the ischemic tissue.

S3

3 Boyutlu Mikro-dokularda Hiicre
Lokalizasyon Oriintiisiiniin incelenmesi
Investigation of Cell Localisation Pattern in 3
Dimensional Micro-tissues

Siikrii Oztiirk?, Veli Kaan Aydin?, Betiil Karakuzu?,
Aylin Sendemir-Urkmez*?

1. Biyomedikal Teknolojiler Anabilim Dali,
Ege Universitesi
sukruozturk98@gmail.com
2. Biyomiihendislik Boliimii, Ege Universitesi
{sendemir, v.kaanaydin}@gmail.com,
betul_karakuzu@yahoo.com.tr

Ozet¢e - Memeli dokularim Kklasik iki boyutlu
(2B) hiicre kiiltiirleri ile mimik etmek miimkiin
degildir. Bu c¢alismanin amaci1 hiicrelerin

fizyolojik ortamda kendiliginden dizilim
ozelliklerinden yararlanarak ii¢ boyutlu 3B in
vitro doku Kkiiltiirleri olusturmaktir. Calismada
3D Petri Dish® teknigi kullanilarak olusturulan
agar jellerde insan kaynakh osteosarkoma
hiicreleri (SaOS-2) ile insan kaynakh gébek
kordonu endotel hiicreleri (HUVEC) ve insan
kaynakl deri fibroblast hiicreleri (Detroit) ile
insan kaynakh deri keratinosit hiicreleri (HS2)
beraber Kkiiltive edilerek (3B) mikro-dokular
olusturulmus ve hiicrelerin 3B yerlesimleri
arastirlmistir. Ayrica farkh hiicre oranlar:
kullanilarak hiicre sayisimin lokalizasyona etkisi
belirlenmeye cahsilmistir. Zamanla mikro
dokularin boyutunda meydana gelen degisim
ImageJ programn kullanilarak belirlenmistir.
Floresan mikroskopta yapilan gozlemler
sonucunda SaOS-2 — HUVEC ko-kiiltiiriinde
hiicrelerin rastgele lokalize oldugu ve hiicre
sayisimn  lokalizasyona  etkisi  olmadi:
goriilmiistiir. HS2-Detroit Kko-kiiltiiriinde ise
fibroblast  hiicrelerinin  mikro  dokunun
merkezinde lokalize oldugu  keratinosit
hiicrelerinin ise mikro dokunun c¢eperinde
lokalize oldugu ve hiicre sayisimin bu driintiiye
bir etkisi olmadig1 saptanmustir. Yapilan boyut
analizi sonuclaria gore HS2-Detroit ko-kiiltiirii
yapilarak olusturulan mikro-dokularin
boyutunda 72 saat sonra belirgin bir artis oldugu
tespit edilmistir. SaOS-2 - HUVEC Kko-
kiiltiiriinde ise 1 ile 5 saat sonraki boyutlari
karsilastirildiginda belirgin bir azalma meydana
geldigi goriilmiistiir.

Abstract - It is impossible to mimic mammalian
tissues by classical twodimensional (2D)
techniques. In this study, it is aimed to take
advantage of self-assembly characteristics of cells in
physiological conditions to achieve 3D tissues in
vitro. Human Osteosarcoma cells (SaOS-2) were co-
cultured with human umbilical vein endothelial cells
(HUVEC) and human skin fibroblast cells (Detroit)
were co-cultured with human skin keratinocyte cells
(HS2) in agar gels that were formed using 3D Petri
Dish® technique, and localization of cells were
examined. Affect of cell number on localization was
also investigated via using different cell ratios in co-
culture systems. The change over time in the size of
micro-tissues was determined using ImageJ
program. The fluorescence microscope examination
revealed that in SaOS-2 — HUVEC co-culture
system, cells were localized randomly, and there
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wasn’t any significant effect of cell number on
localization pattern. In HS2 — Detroit co-culture
system, fibroblasts were localized in the core and the
keratinocytes were found on the outer shell, and cell
number didn’t affect this pattern. In microtissues
formed by HS2 — Detroit co-culture, there was a
significant increase in size after 72 hours. In the
Sa0S-2 — HUVEC co-culture, there was a
significant reduction between the first and the fifth
hours.

S4

Medikal implant Cihazlar icin Cift-Banth
Anten Tasarimi
A Dual Band Antenna Design for Implantable
Medical Devices

Damla Alptekin:,Nevzat Giineri Genger?, Fikret
Kiigiikdeveci?

1. Elektrik ve Elektronik Miihendisligi Boliimii,
Orta Dogu Teknik Universitesi
{e162567, ngencer}@metu.edu.tr
2. Kardiosis Tibbi ve Elektronik Uriinler San. ve
Tic. A.S., Orta Dogu Teknik Universitesi
fikret@kardiosis.com.tr

Ozetce - Bu caliymada, implant cihazlarin bashk
kismina yerlestirilmesi diisiiniilen, c¢ift-banth
(MICS-Medical  Implant ~ Communications
Service; 402-405 MHz, ISM-Industrial, Scientic
and Medical; 2.4-2.48 GHz) anten tasarimina ve
sayisal analiz sonuglarina yer verilmektedir.
Onerilen medikal implant anten (MIA), yiizeysel
devrilmis  F-anten (PIFA) yamsindadir.
Minyatiirizasyon amaciyla, metalik serit
kivrilmis ve metalik serit ile toprak diizlemi
arasinda pin kullamlmistir. i0mplant anten
tasarimimin analizleri HFSS (Yiiksek Frekans
Yapr Benzetimi) simiilatorii  kullanilarak
gerceklestirilmistir. Anten geri doniis kaybimin
MICS ve ISM bantlarinda -10 dB'nin altinda
oldugu ve anten kazang degerlerinin mikro-serit
implant antenlerin kazan¢ degerleri ile uyumlu
oldugu gozlemlenmistir.

Abstract - In this study, design and the numerical
analysis of a dual band (MICS (Medical Implant
Communications Service; 402-405MHz) and ISM

(Industrial, Scientific and Medical; 2.4-2.48GHz))
implantable antenna which is planned to be inserted
in the header of the medical device is presented. The
proposed antenna is in the type of planar inverted F
Antenna (PIFA). For miniaturization, the metallic
patch of the antenna is meandered and shorting-pin
is used between the patch and ground plane.
Numerical analysis of the implant antenna is carried
out using HFSS (High Frequency Structure
Simulator) software. It is showed that return losses
in the MICS and ISM band is lower than -10 dB and
the gain of the antenna is consistent with the gain
characteristics of the microstrip antennas.

S5

Bakteriyel Tip IV Efektorlerinin Duyarh
Tahmini
Sensitive Prediction of Bacterial Type IV Effectors

Koray Agici, Duygu Dede Sener, Hasan Ogul

Bilgisayar Miihendisli;ji, Basgkent Universitesi
21310107@mail.baskent.edu.tr,
{ddede, hogul}@baskent.edu.tr

Ozetce - Cesitli insan patojenleri efektor proteinleri
tir 4 salgilama sistemi (T4SS) araciligiyla konake1
hiicrelere salgilamaktadir. Efektor proteinler bakteri
ve  konak¢t  hiicreler  arasindaki  6nemli
elementlerdir. T4SS efektor tahmini igin hesaplama
yontemleri biyilk bir onem tagimaktadir. Bu
¢alismada, sadece dizilim verisi kullanilarak efektor
protein tahmini i¢in amino asit bilesimi, dipeptit
bilesimi, tripeptit bilesimi, BLAST benzerlik
skorlart ve sdozde amino asit bilesimi seklinde bes
farkli Oznitelik temsil semas1 kullanilmistir. T4SS
efektorlerinin tahmini i¢in Destek Vektor Makinasi
(SVM), En yakin k komsu (k-NN), Naive Bayes ve
Fisher LDA siniflandirma metotlar1 olusturulan
Oznitelikler kullanilarak yeni bir veri seti iizerinde
uygulanmistir. Kullanilan siniflandirma metotlari
IVA ve IVB efektorlerini tahmin etmede %83.3 ve
%96.5 oraninda basarili olmustur. %95.5 olarak
Olgiilen genel dogruluk yiizdesi, 6nerilen metodun
tanimlanmanmus bir dizilimde T4SS efektoriiniin
ayirt edilmesinde basarili oldugunu gostermektedir.

Abstract - Diverse human pathogens secret effector
proteins into host cells via the type IV secretion
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system (T4SS). Effector proteins are important
elements in the interaction between bacteria and
hosts. Computational methods for T4SS effector
prediction will be of great value. This paper
introduces five types of feature representation
schemes for prediction of effectors from sequence
namely, amino acid composition, dipeptide
composition, three-peptide composition, BLAST
similarity scores and pseudo amino acid
composition. SVM, k-NN, Naive Bayes and Fisher
LDA classification methods were performed in a
newly established the dataset to predict T4SS
effectors with using generated features. The
experimental results indicate that classification
methods we used are useful to discriminate IVA and
IVB effectors with positive rates 83.3%, 96.5%
respectively. The overall accuracy of 95.5% shows
that the present method is accurate for
distinguishing the T4SS effector in unidentified
sequences.

S6

Fiber Optik Spektroskopi Yontemiyle
Doku Oksijen Saturasyonunun Olgiilmesi:
Serbest Flep Perfiizyonunun
Degerlendirilmesinde Kullanimi
Tissue Oxygen Saturation Measurements by Using
Optical Fiber Spectroscopy: Assessment of Free
Flap Perfusion

Ashinur Sircan Kiigiiksayan?, Ertan Kiiciiksayan?,
Ozleneq .(“)zka.r.ﬁ, Kerim Unal, Ceren Yilmaz:,
Omer Ozkan®, Murat Canpolat!

1. Biyofizik Anabilim Dali, Akdeniz Universitesi
Tip Fakiiltesi
{aslinursircan, canpolat}@akdeniz.edu.tr
2. Tibbi Biyokimya Anabilim Dali, Akdeniz
Universitesi Tip Fakiiltesi
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3. Plastik, Rekonstriiktif ve Estetik Cerrahi
Anabilim Dali, Akdeniz Universitesi Tip Fakiiltesi
{ozlenend, kerim_unal8}@yahoo.com,
omozkan@hotmail.com
4. Akdeniz Universitesi Tip Fakiiltesi
cryilmaz@akdeniz.edu.tr

Ozetge - Form ve fonksiyon olusturmak amaciyla,
kanlanmas1 aktarildigi yerde devam edecek

sekilde baska bir viicut bolgesine aktarilan doku
parcalarina, serbest flep ad1 verilir. Nakledilen
dokularda lokal doku oksijenasyonu yani kan
akimmmin  korunmasi flep canhili@i i¢in c¢ok
onemlidir.  Diinyada  fleplerin  takibinde
kullanilan objektif bir altin standart metot heniiz
mevcut degildir. Bircok basarisiz serbest flep
erken teshis ve zamaninda miidahale ile
kurtarilabilir. Bu nedenle klinisyenler giivenilir
postoperatif flep izlemenin 6nemini vurgular. Bu
calismanin  amaci  lokal doku  oksijen
saturasyonunu (StO;) in-vive olarak él¢mek icin
non-invasiv. ve gercek zamanda c¢alisan
spektroskopik bir sistem gelistirmek ve sistemin
flep  operasyonlarindan sonra  dokunun
canhihgini izlemedeki duyarhihgini ve
ozgiinliigiinii  belirlemektir.  Spektroskopik
olciimler icin deney diizenegi; kiiciik bir
spektrometre, fiber optik prob ve tungsten-
halojen 151k  kaynagindan  olusmaktadir.
Calismada oksijen saturasyonu ve spektrumlar
arasindaki iliskiyi belirlemek icin saghkh
goniillilerden ahnan kanlardan oksijen gazi
gecirilerek farkh oksijen saturasyonlarinda kan
ornekleri hazirland1 ve spektroskopik dl¢iimler
alindi. Daha sonra gelistirilen yontem
postoperatif flep olgularinda doku canhhgim
belirlemede kullamldi. Sonuglar fiber optik
spektroskopi sisteminin in-vivo StO, diizeyini
o0lgmeye duyarh bir yontem oldugunu gosterdi.
StO, diizeyini 6l¢mek icin gelistirilen bu sistemin,
doku perfiizyonunu degerlendirme ve flap
prognozu takibinde yatakbasi monitorii olarak
gelistirilme potansiyeli vardir.

Abstract - The free flap is a unit of tissue and is
transferred from one site to another with the aim of
improving form and function while maintaining its
own blood supply. A perfusion with sufficient tissue
oxygenation is important for the survival of free
flaps. The gold standard method for monitoring free
flap has yet to be established. Many failing free flaps
can be salvaged with early identification and prompt
intervention. Therefore clinicians underscores for
the importance of reliable postoperative flap
monitoring. The aim of this study is to develop a
spectroscopic system running non-invasive in real
time to measure local tissue oxygen saturation in
vivo and to investigate the sensitivity and specificity
of the method in postoperative flap viability
monitoring. The experimental set up for the
spectroscopic measurements was consists of a
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miniature spectrometer, a fiber optical probe, a
halogen-tungsten light source and a laptop. In the
study, human blood samples with different level of
oxygen saturations have been prepared and spectra
were acquired using a fiber optical probe to
investigate correlation between the oxygen
saturations and the spectra. Then this method was
used to determine tissue viability in postoperative
flap cases. The results suggested that fiber optical
spectroscopy is a sensitive method to estimate the
StO. levels in vivo. The technique developed to
measure tissue StO, has potential to improve bedside
monitoring device for assess tissue perfusion and
follow up prognosis of flap.

S7

Meyve Dokularimin Niteligini
Spektroskopik Olarak Olcen Elle
Tasmabilir Bir Cihaz Tasarim ve

Gergceklemesi
Design and Implementation of a Manually
Portable Device to Spectroscopically Assess Fruit
Quality

Ali Sarikas*?, Merve Dogruyol*, Inci Cilesiz*

1. Biyomedikal Miihendisligi Programi, Elektronik
ve Haberlesme Miihendisligi Béliimii, Istanbul
Teknik Universitesi
cilesiz@itu.edu.tr
2. Elektronik ve Otomasyon Béliimii, Marmara
Universitesi
ali.sarikas@marmara.edu.tr
3. Bivomedikal Miihendisligi Béliimii, Yeni Yiizyil
Universitesi
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Ozetge - Gida endiistrisinde, gidanin giivenilirligi
ve  Kkalitesi, dogrudan insan  saghgim
ilgilendirdiginden onemli bir konudur. Hizh ve
tahribatsiz algilama yapan spektroskopi teknigi,
meyve ve sebzelerin toplama oncesi, toplama
sirasi ve toplama sonrasinda biiyiimesi ve
gelisimini c¢oziimlemede c¢ok onemli bir teknik
olmustur. Bu teknik ile meyve dokularinin
yapisal degisimi, klorofil pigmentlerinin sayisal
olciimii gibi i¢ ogeler ile cografik yapi, hava ve
toprak kosullari, meyvelerin topraktan beslenme
durumu gibi dis etmenler hakkinda iireticiye

hizhh bir geri bildirim saglanmasi, iireticinin
meyvenin gelisimi icin daha erken girisimde
bulunmasim da saglamaktadir. Meyvelerin
niteliklerinin belirlenmesinde ¢oziilebilir kat1
icerigi, asitlik, vitamin icerigi, seker icerigi, su
icerigi, vs. gibi i¢ etmenleri ile sekil, renk,
biiyiikliik, sertlik, vs. gibi dis etmenleri ol¢iit
olarak kullamlabilmektedir. UV/VIS/NIR (280 -
2500 nm) yansima spektrofotometresi
kullanilarak yapilan 6n laboratuvar ¢ahsmalari
sonucunda elde edilen veriler degerlendirilerek,
400 — 1100 nm dalga boyu arahginda 6l¢iim
yapan prototip ve elle tasmabilir bir cihaz
gelistirilmistir. LED 151k kaynaklari
kullanildigindan dokunun 1sil yonden harap
olmas1 da oOnlenmistir. Kullamicilarin cihazi
rahathikla kullanabilmeleri ve dl¢iim sonuclarini
anlayabilmeleri, uygun arayiiz donammm ve
yazihmu ile saglanmmustir. Ayrica Bluetooth
teknolojisi kullamlarak o6l¢iim sonuglarmin
bilgisayara da aktarilmasi1 sayesinde verilerin
daha kolay islenmesi ve degerlendirilmesi
saglanmustir.

Abstract - As they are directly related to people’s
health and social progress, food safety and quality
are important issues in food industry. A rapid
nondestructive sensing technique will be very useful
to monitor and manage different working steps in
horticultural production, at harvest as well as in pre-
harvest and postharvest processing. Due to fast
response, the influence of different external factors
like geographical site, weather and soil conditions,
nutrition status, and alike can be assessed early-on
during plant development and the producer may take
appropriate measures at an earlier date than
conventional. External properties such as shape,
color, size, firmness, and alike are indicators of
internal properties, such as soluble solids content,
acidity, vitamin content, sugar content, water
content, and alike. Evaluating data obtained from
preliminary laboratory studies by wusing a
spectrophotometer, a prototype manually portable
device which measures in 400 to 1100 nm
wavelength range was developed. Thanks to LED
light sources, thermal damage to the tested fruit
tissue is prevented. Users can easily control the
device and are able to monitor measurements with
appropriate hardware and firmware interface. In
addition, with measurement transmitted to a
computer using Bluetooth technology, processing
and assessment of data is easily managed.
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Noroblastoma Hiicre Dizilerinde Sicakhk
Monitorizasyonlu
Temperature Monitored Low Dose ICG-PDT
Treatment of Neuroblastoma Cell Lines

Ozgiir Kaya, Ayse Ak, Murat Giilsoy

Biyomedikal Miihendisligi Enstitiisii, Bogazici
Universitesi
okaya04@gmail.com

Ozetce - Fotodinamik terapi (FDT) kanser
tedavisinde belirli bir dalga boyundaki 1s18a
hassasiyeti olan bir kimyasal ajan ve laser 1s1masi
kullanilarak uygulanan ve girisimsel olmayan bir
tekniktir. Calismamizda, diisiik
konsantrasyonda (5 pg/ml) indosiyanin yesil
(iSY) ile uygulanan FDT’nin néroblastoma
hiicre dizileri (SH-SY5Y) iizerindeki etkisi
arastirilmistir. ISY’nin hiicre dizilerine (n = 7)
uygulanmasimin ardindan, hiicreler 24 saat
inkiibe edilmis ve 60 J/cm’ dozunda, siirekli dalga
modunda laser 1simasi (A = 809 nm, 100 mW/cm?)
ile FDT gerceklestirilmistir. Uygulama esnasinda
bir kuyucuk icine odaklanmus kizilalti 1si1l-¢ift
sensor kullamlarak sicakhk monitérizasyonu
yapilmus ve sicakhikta bir artis tespit
edilmemistir. Hiicre canhhg XTT testi ile
belirlenmistir. Laser, ISY ve ISY-FDT
gruplarimin hiicre canhhginda istatistiksel olarak
anlamh bir azalma tespit edilmistir. ISY-FDT
grubunda kontrol grubuna goére hiicre
canhligindaki bu azalmanmn yaklasik %83
oraninda oldugu belirlenmistir (p<0.01). iSY-
FDT uygulamasi noroblastoma hiicre dizilerinde
sitotoksik  etki  gostermistir. ideal iSY
konsantrasyonlarinin ve laser parametrelerinin
belirlenmesi amaciyla daha fazla bilimsel ¢calisma
yapilmahdir.

Abstract - Photodynamic therapy (PDT) is a
noninterventional technique wused for cancer
treatment. It makes use of a chemical agent sensitive
to a specific wavelength of light and corresponding
laser exposure. In our study, the effect of PDT with
low concentration (5 pg/ml) indocyanine green
(ICG) on the neuroblastoma cell lines (SH-SY5Y)
was investigated. The cell lines (n = 7) were
incubated for 24 hours after the administration of

ther ICG. PDT was achieved with continuous wave
laser irradiation (A = 809 nm, 100 mW/cm?) for a
dose of 60 J/cm> An infrared thermocouple sensor
was focused in one of the wells for thermal
monitoring. Temperature increase was not observed
in any group during the treatment. Cell viability was
measured by XTT assay. Laser, ICG and ICG-PDT
groups showed a statistically significant decrease in
cell viability. The cell viability decrease in ICG-
PDT group was determined as approximately 83%
in comparison to the control group (p<0.01). ICG-
PDT treatment has cytotoxic effects on
neuroblastoma cell lines. Further research on this
subject should focus on determining the ideal ICG
concentrations and laser parameters.

S9

Kortikostriatal Devre Modeli Kullanarak
Sinirsel Protez Kontrolii: Benzetim
Calismasi
Neuroprosthetic Control Using a Corticostriatal
Circuit Model: A Simulation Study

Mehmet Kocatiirk, Halil Ozcan Giilciir, Regit
Canbeyli

1. Biyomedikal Miihendisligi Enstitiisii,
Bogazi¢i Universitesi
{mehmet.kocaturk, gulcur}@boun.edu.tr
2. Psikoloji Boliimii, Fen-Edebiyat Fakiiltesi,
Bogazi¢i Universitesi
canbeyli@boun.edu.tr

Ozetce - Genel itibariyle sinirsel protez control
algoritmalar1 bir matematiksel model kullanarak
motor Korteks noronlarimin aktivite deseninden
kullanicinin  hareket niyetlerine iliskin bilgiyi
¢6zmeyi amaclar. Bu tasarim yaklasimlar biiyiik
olciide motor korteksin diger beyin yapilariyla
etkilesimini goz ardi etmektedir. Bu ¢ahiymada
motor korteks ile striatum noronlar1 arasindaki
sinaptik etkilesimleri taklit ederek calisan bir
sinirsel protez kontrol algoritmasi
tamitilmaktadir ve basarimu benzetimlerle test
edilmektedir. Algoritma biyolojik acidan anlamh
bir néron modeli kullanmaktadir ve bir robot
kolun tek boyutlu uzayda iki farkhh hedefe
uzanma gorevinde kullanilmasim1 miimkiin hale
getirmektedir. Calismayla ortaya konulan
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algoritmanin  “in vivoe” deneyler sirasinda
kullanimiyla Kkortikostriatal devrelerde sinirsel
bilginin islenme prensiplerine iliskin yeni bilgiler
sunacag@) ongoriilmektedir.

Abstract - Conventional neuroprosthetic control
algorithms aim to decode the motor intention of the
user from the activity of the cortical neurons by
using a mathematical model. These design
approaches largely ignore the interaction of the
motor cortex neurons with other brain structures. In
this study, we introduce a neuroprosthetic control
algorithm which operates by mimicking the synaptic
interactions between motor cortex and striatum
neurons and test its performance by simulations. The
algorithm is based on utilization of a biologically
plausible neuron model and enables the control of a
robotic arm in one dimensional space for a two-
target reaching task. We expect that utilization of the
present algorithm during in vivo experiments will
improve our understanding about information
processing principles in the corticostriatal circuits.

S10

Obsesif Kompulsif Bozuklukta Néral
Senkronizasyon Diizeyinin Global Alan
Senkronizasyon Yontemi ile incelenmesi
Investigation the Level of Neural Synchronization

by Using Global Field Synchronization Method in
Obsessive Compulsive Disorder

Mehmet Akif Ozgoban?, Sadik Kara?, Oguz Tar,
Serap Aydin*

1. Elektronik Teknolojisi Programi,
Gedik Universitesi
mehmetakifozcoban@gmail.com
2. Biyomedikal Miihendisligi Enstitiisii,
Fatih Universitesi
skara @fatih.edu.tr
3. Noropsikiyatri Saghk Uygulama ve Arastirma
Merkezi, Uskiidar Universitesi
oguz.tan@uskudar.edu.tr
4. Biyomedikal Miihendisligi Boliimii
Bahgesehir Universitesi
serap.aydin@eng.bahcesehir.edu.tr

Ozet¢e - Obsesif Kompulsif Bozukluk (OKB)
hastali@1 noropsikiyatrik bir beyin hastahgidir ve

bu hastahigin teshis, tedavi siirecinde EEG analizi
kullamlmaktadir.  Yapilan c¢ahsmalar bu
hastaligin beynin frontal lobunda bulunan islev
bozukluklari nedeniyle olustugunu
gostermektedir. EEG senkronizasyonunda yeni
bir olciit olarak gelistirilen Global Alan
Senkronizasyonu (GAS) yontemi beyindeki noral
osilasyonlar —arasindaki faz farkhihiklarim
hesaplayan bir yontemdir. Alzheimer ve sizofreni
gibi psikiyatrik hastaliklarda GAS degerlerinin
diistiigiinii gosterir cahsmalar yaymlanmstir.
Bu calismada ise OKB hastahiginin beynin noral
osilasyonlar1 arasindaki faz farkim nasil
etkiledigi arastirilmistir. Bu amacla 19-kanal
EEG sinyaline uygulanan GAS yonteminin
sonuglari; OKB hastaligimin beynin frontal
bolgesinde, Delta ve Beta 3 frekans bantlarinda
noral senkronizasyonun azaldigim gostermistir.

Abstract - Obsessive Compulsive Disorder (OCD) is
a neuropsychiatric brain disorder disease and
diagnosis, treatment process of the disease is used
EEG analysis. Recent studies suggested that the
OCD s caused by dysfunction in brain's frontal
lobe. The GFS that was developed as a novel
synchronization criteria, computes phase difference
between neural oscillations in the brain. Studies
were published that indicates fall of GFS values. In
this study, it was investigated how OCD effect phase
difference between neuronal oscillations. For this
purpose, results of the GFS method was applied to
19 channels EEG, indicates OCD decrease of neural
synchronization in brain’s frontal lobe at Delta and
Beta 3 frequency bands.
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Radyal Tabanh Fonksiyon Aglar ile
Yiiriiyiis Hareketinin Olciimii ve Analitik
Yontemlerle Basariminin
Karsilastirilmasi
Gait Measurement Using Radial Basis Function
Networks and Comparison of Its Performance With
Analytical Methods

Kurtulus Ering Akdogan, Atila Yilmaz

Elektrik ve Elektronik Miihendisligi Béliimii,
Hacettepe Universitesi
kurtulus@ee.hacettepe.edu.tr,
ayilmaz@hacettepe.edu.tr

Ozetce - Bu ¢ahsmada diz iistiinden bacagim
kaybetmis kisilerin degisen yiiriiyiis hizlarinda
yiiriiyebilmesini  saglamak icin gelistirilen
elektronik diz iistii protezlerinin duyarga tabanh
hareket ol¢iim diizeneklerinde kullanmak iizere
bir yapay sinir ag1 yapisi olan Radyal Tabanh
Fonksiyon Aglar1 (RTFA) incelenmektedir. Ozel
olarak tasarlanmms olan bir goriintii tabanh
olciim diizeneginin yiiriiyiis 6lciimleri, dayanak
olarak  kullamlarak  RTFA'nin hareket
olciimiindeki basarim, diz acis1 Olgiimleri
ilizerinden analitik yontemlerle
karsilastirilmstir. RTFA'nin diz acis1
kestirimlerinin dogrulugunun, sadece ivmeélcer,
ivmedlcer-jiroskop birlesimi ve sanal duyarga
gibi analitik yontemlerinkine kiyasla daha iyi
oldugu gozlemlenmistir. Diger yontemlere gore
RTFA'nin sundugu bir iistiinlik de diz acis1
kestiriminde duyarga sayisimin azaltilmasina
olanak tammmasidir. En diisiik basarimin elde
edildigi baldira yerlestirilen tek ivmeolgerli aci
kestiriminde bile RTFA'min 6l¢iim dogrulugu
analitik yontemlerinden daha yiiksek oldugu
gozlemlenmistir. Deney sonuclarindan,
jiroskopun, RTFA’min aq  Kkestirimlerinin
basarimini, ivmeoélgere oranla daha ¢ok etkiledigi
bulgulanmstir.

Abstract - In this study, Radial Basis Function
Networks (RBFN), a neural networks structure, is
investigated to employ in sensor based motion
measurement system of an electronic above knee
knee prosthesis that ensures above knee amputees
walk at varying speed. Having gait measurements of

a custom designed image based measurement
system as a reference, motion measurement
performance of RBFN is compared with the
performance of analytical methods on basis of knee
angle measurements. Accuracy of knee angle
estimations of RBFN is is observed to be better than
the accuracy of analytical methods using only
accelerometers, other one using combination of
accelerometer and gyroscope and another one called
virtual sensor method. One advantage over
analytical methods that RBFN offers is the
possibility of decreasing number of sensors required
to estimate knee angle. Even in case of single
accelerometer attached on shank where lowest
performance in knee angle estimation is observed,
accuracy of of RBFN is higher than the one
analytical methods provide.
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Yiizey EMG Isaretlerinin Higuchi Fraktal
Boyutu ile Analizi ve Etkin Elektrot
Bolgelerinin Tespiti
Higuchi Fractal Dimension Analysis of Surface
EMG Signals and Determination of Active
Electrode Positions

Cagdas Topgu!, Merve Bedeloglu!, Arzu Akgiil,
Refik Severz, Ozlenen Ozkan?,
Omer Ozkan®, Hilmi Uysal*, Oviing Polat?, Omer
Halil Colak?

1. Fen Bilimleri Enstitiisti, Elektrik-Elektronik
Miih. Anabilim Dal, Akdeniz Universitesi
{topcucagdas, mrvbedeloglu}@gmail.com,

arzuakgul@akdeniz.edu.tr

2. Elektrik-Elektronik Miihendisligi Boliimii

Akdeniz Universitesi

{refiksever, ovuncpolat, omercol}@akdeniz.edu.tr,

3. Plastik ve Rekonstriiktif Cerrahi Anabilim Dali
Akdeniz Universitesi

omozkan@hotmail.com, ozlenend@yahoo.com
4. Noroloji Anabilim Dali
Akdeniz Universitesi
uysalh@akdeniz.edu.tr

Ozetce - Biyomedikal isaretlerin karmagikligini
incelememizi saglayan fraktal boyutu bu
calismada 24 parmak ve bilek hareketinde etkin
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olan kanallarin tespiti icin kullanilmustir. Elde
edilen sonuglar karekok ortalama (RMS) ve
ortalama mutlak deger (MAV) ozniteliklerinin
¢ikarilmasiyla elde edilen sonuclarla
karsilastirilmistir. Giiriiltiiye hassasiyet
gostermesine ragmen dogruluk oram yiiksek ve
teorik fraktal boyutuyla dogrusal degistigi icin
onerilen Higuchi fraktal boyutu yontemi
secilmistir. Yontemin giiriiltiiye kars1 hassasiyeti
sinyalin filtrelenmesiyle asilmistir. Pencereleme
yontemiyle elde edilen Higuchi fraktal boyutu
ozniteliginin ortalamas1 alinmis ve her kanal i¢in
belirlenen esik degerinin iizerinde kalan
hareketler incelenen kanal i¢in etkin olarak
belirlenmistir. Higuchi fraktal boyutu ile elde
edilen sonuclar RMS ile elde edilen sonuclar
tartisiilmistir. Boylece RMS o6zniteliginin yerine
kullanilabilinecek bir yontem sunulmustur.

Abstract - In this study, fractal dimension which
used to analysis complexity of the biomedical
signals used to determine active channels when
performing 24 fingers and wrist movements. The
results compared with root mean square (RMS) and
mean absolute value (MAV) features. Higuchi
fractal dimension (HFD) method was choosen that
has high accuracy and linear with theoretical fractal
dimension values nevertheless the method is noise
sensitive. The noise sensitivity problem was
overcomed with filtering the signal. Mean Higuchi
fractal dimension feature determined using sliding
window and active movements obtained that are
above of the choosen thresholds for each channels.
Correlation of active chanels for each movements
which was obtained with RMS and HFD features
was discussed. Thus a new method was submitted
which based on HFD instead of RMS and MAV
features.

S13

Solunum Seslerinin Saghkh - Hastahklh
Tamis1 Amaciyla Algisal Dogrusal Ongorii
Oznitelikleri Kullamlarak
Siniflandirilmasi
Respiratory Sound Classification Using Perceptual
Linear Prediction Features for Healthy -
Pathological Diagnosis

Sezer Ulukaya*?, Yasemin P. Kahya!

1. Elektrik-Elektronik Miihendisligi,
Bogazigi Universitesi,
2. Trakya Universitesi
{sezer.ulukaya, kahya}@boun.edu.tr

Ozet¢e - Cok kanalli solunum seslerinin hastalik
tamis1 ve smiflandirilmas1 amaciyla yapilan bu
calismada yeni bir model ve 6znitelik ¢ikarma
yontemi kullamlmistir. 14-kanalh bilgi her bir
kanal ayr1 ayri islenerek oznitelik seviyesinde
birlestirilmis ve radyal temel cekirdekli destek
vektor makinalarina verilmistir. Hastahkh
saghkh Kkisi ayrim i¢in ikili smiflandirma
yapimstir. ikili simflandirmada saghkh simf
icin yiizde 95, hastahkh simif icin ise yiizde 80
oraninda  basarima  ulasilmistir.  Kesinlik
degerleri ise en diisiik yiizde 80 olarak
bulunmustur ki bu yéntem ek ozniteliklerle
(ekseslerin sikhik bilgisi, ¢esidi, vb.) desteklenirse
klinik uygulamalarda yardimer karar orgam
olarak gorev yapabilecektir.

Abstract - This study proposes a new model and
feature extraction method for the classification of
multi-channel respiratory sound data with the final
aim of building a diagnosis aid tool for the medical
doctor. Fourteen channel data are processed
separately and combined at feature level and fed to
the support vector machines with radial basis kernel.
Healthy-pathological ~ subject based  binary
classification is employed where the recall rates for
the healthy class and pathological class are 95
percent and 80 percent, respectively. The minimum
precision rate is 80 percent. The method, when
supported by additional features (adventitious sound
frequency, type, etc.), may be employed in clinical
practice as an aiding decision maker.
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Biyotaklit Yaklasim ile Doku iskelesi
Yapim
Construction of a Tissue Scaffold with a
Biomimetic Approach

Oznur Demir, Klaus D. Jandtz?, Bora Garipcan:

1. Biyomedikal Miihendisligi Enstitiisii,
Bogazigi Universitesi
{oznur.demir, bora.garipcan}@boun.edu.tr
2. Astronomi ve Fizik Fakiiltesi,
Friedrich-Schiller Universitesi
3. Jena Yumusak Malzemeler Merkezi,
Friedrich-Schiller Universitesi

Ozetge - Bu ¢alismada, kemik yiizey topografyas
biyobozunur bir polimer ile taklit edilmistir. ilk
boliimde, kemik yiizey topografisi, yumusak
litografi teknigi kullamlarak
polidimetilsiloksanin (PDMS) yiizeyine
aktarilarak taklit edilmistir. Elde edilen PDMS
kalib1 kullanilarak kemik yiizeyi taklit PLA
(KYT-PLA) doku iskeleleri hazirlanmistir. En iyi
taklit kosullarimi belirlemek icin, PLA doku
iskelelerinin derisimi (%2.5-10.0 w/v) ve bekleme
siiresinin (buharlasincaya kadar-24 saat) etkisi
taramah elektron mikroskobu (SEM)
kullanilarak incelenmistir. SEM
karakterizasyonu sonucunda %10 PLA derisimi
ve 24 saat bekleme siiresi en iyi taklit kosullar
olarak belirlenmistir. Kemik yiizeyi taklit
siirecinin etkinligi de SEM ile incelenmistir.
Sonug olarak, KYT-PLA doku iskeleleri aym
kemik ve PDMS yiizeyi bir¢ok kez kullamlarak
elde edilmistir. Elde edilen KYT-PLA doku
iskelelerinin yiizey karakterizasyon sonuglari,
yiizey hidrofobikligi ve piiriizliiliigiiniin hiicre
tutunmasmna  olanak  saglayacak  sekilde
gelistirildigini gostermistir. ikinci béliimde, in-
vitro bozunma calismalarn kiitle kayb1 ve
morfolojik olarak, ve kiimiilatif ila¢ salimm
testleri yapilmistir. Diiz PLA doku iskeleleri,
KYT-PLA doku iskelelerine gore fosfat tompon
cozeltisi  (PBS) icerisinde  daha hizh
bozunmustur. ila¢ salimm profil oranlarinda da
aym sonu¢ goriilmiistiir. Cahsmanin son
béliimiinde, yiizey topografisinin insan kemik
iligi mezenkimal kok hiicrelerinin (hBM MSCs)
canhihg1 ve farklhlasmasina etkisi, elde edilen

KYT-PLA  doku iskeleleri  kullamlarak
incelenmistir. Bu sonuglar, KYT doku iskeleleri
iizerinde kok hiicre etkilesiminin gelecek
vadeden bir ¢calisma oldugunu ve osteojenik kok
hiicre farklilasma potansiyeli ile bunun biyolojik
olarak uygunlugunu vurgulamaktadir. Bu
sebeple, elde edilen KYTPLA doku iskelelerinin,
kemik doku miihendisligi uygulamalar1 i¢in
yiizeyde 3 boyutlu doku iskeleleri iiretimi ve kok
hiicrelerinin farkhllagsmasina yol gosterecegi
yoniinde biiyiik bir potansiyel teskil ettigi
ongoriilmektedir.

Abstract - In this study, bone surface topography
was mimicked by a using biodegradable polymer. In
the first part, bone surface topography was
mimicked and transferred to the
polydimethylsiloxane (PDMS) surface using soft
lithography technique. Bone surface mimicked
Polylactic acid (BSM-PLA) prepared by solvent
casting using the PDMS as a mold. The effect of
PLA concentration (2.5-10.0% (w/v) in chloroform)
and casting time (as evaporated-24 h) were
investigated to obtain best mimicking conditions.
After characterization of BSM-PLA scaffolds by
scanning electron microscopy (SEM), the best
mimicked scaffolds were obtained at 10% PLA
concentration and 24 h casting time. The
effectiveness of bone mimicking procedure was also
investigated by SEM. As a result, same bone and
PDMS surface could be used several times to
fabricate BSM-PLA scaffolds. The fabricated BSM-
PLA scaffolds' surface characterization results
showed that the fabricated BSM-PLA surface
hydrophobicity and roughness were improved to
guide cells attachment. In second part, in-vitro
degradation in terms of weight loss and morphology,
and cumulative drug release tests were performed.
Compared with the BSM-PLA, plain PLA scaffolds
degraded more rapidly in phosphate buffer solution
(PBS). The result was the same for the rate of drug
release profile in PBS as well. For the last part of the
thesis, the effect of surface topography on human
bone marrow mesenchymal stem cells (hBM MSCs)
viability and differentiation were investigated using
BSM-PLA scaffolds. According to these results,
stem cell incorporation onto BSM scaffolds as a
future trend is addressed shortly highlighting the
immense potential for osteogenic stem cell
differentiation that features high adaptiveness to the
biological  environment.  Consequently, the
developed BSM-PLA scaffolds are predicted to
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have a great potential on the surface 3D scaffolds
fabrication and guidance of stem cells that are
provided for bone tissue engineering applications.
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Biyoesinlenmis Kikirdak Yapilarinin
Sentezi ve Karakterizasyonu
Preparation and Characterization of Bioinspired
Cartilage Structures

M. Ozgen Oztiirk?, Lokman Uzun?, Deniz Hiir?,
Bora Garipcan*
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Ozetce - Bu ¢ahsmada, biyouyumlu, sentetik ve
elastomerik bir polimer olan
Polidimetilsiloksanin (PDMS) yiizey topografisi,
sertligi ve kimyasi, kikirdagin mikro-¢evresine
ayarlanarak, kikirdak dokusu taklit edilmistir.
Nanoiz yontemiyle sertlikleri belirlenen PDMS
substratlari, 2.13+£0.150 MPa ve 0.56+0.06 MPa
arasi sertliklerde sentezlenmis ve bu degerlerin
saghkl insan kikirdagimn sertlik arahigin da
(0.45-0.80 MPa) oldugu goriilmiistiir. Saghkh
insan kikirdagindaki tip II kolajen demetlerinin
yonlenme, geometri ve uzunluklarini taklit eden
kaliplar tasarlanms (A= 100, 150,200 pm; B =
30, 40, 50 pm; C= 30, 40, 50 pm) ve fotolitografi
yontemiyle hazirlanmistir. PDMS substratlarin
desenlemesi, tasarlanan kahip kullamlarak
yumusak litografi ile elde edilmistir. Kikirdak
dokusunun mikro-cevresinin kimyasim taklit
etmek icin, PDMS substratlar amino asit konjiige
kendiliginden yonlenen molekiiller (histidin,
16zin ve triptofan) ile tip II kolajen kullamlarak
modifiye edilmislerdir. PDMS substratlarin
sertlikleri nanoiz yontemi ile 6l¢iilmiis, kimyasal

modifikasyonlarimin  basarisi da X 151
fotoelektron spektroskopisi ve temas agisi
olciimleri kullamlarak kamitlanmstir.

Karakterizasyon sonuclarina goére, kikirdak
benzeri sertlik, yiizey kimyas1 ve yiizey

topografisi ile hazirlanan PDMS substratlarin,
kikirdak doku miihendisligi icin bir iyi hiicre
substrati aday1 oldugu goriilmiistiir.

Abstract - In this study, micro-environment of
cartilage tissue was mimicked by adjusting the
surface topography, stiffness and chemistry of
polydimethylsiloxane (PDMS) which is a
biocompatible synthetic elastomeric  polymer.
PDMS substrates were synthesized with different
stiffness between 2.13+£0.150 MPa and 0.56+0.06
MPa which were in the range of healthy human
articular cartilage’s stiffness (0.45-0.80 MPa) and
measured by nanoindendation. A template
mimicking the collagen type Il bundle alignment,
geometry and size of healthy human cartilage tissue
were prepared (A= 100, 150, 200 pm; B = 30, 40, 50
um; C= 30, 40, 50 pm) by photolithography. PDMS
substrates with desired patterns were prepared by
soft lithography. In order to mimic the chemistry of
the cartilage tissue micro-environment, PDMS
substrates were modified with amino acid
conjugated self-assembled molecules (Histidine,
Leucine and Tryptophan) and also with type Il
collagen. Stiffness of PDMS substrates were
analyzed with nanoindentation measurements and
chemical modifications of substrates were
confirmed by using X-ray Photoelectron
Spectroscopy and contact angle measurements.
According to the characterization results, prepared
substrates with cartilage like stiffness, chemistry
and topography are possible cell substrates for
cartilage tissue engineering.
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Molekiiler Baskilanms Polimer Nano
Yapilar
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Ozet¢e - Molekiiler baskilanmis polimerler
(MIP), hedef molekiilii spesifik olarak tamima
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ozelligine  sahip  sentetik  malzemelerdir.
Antikorlara bir alternatif olarak diisiiniilmekte
olup biyomolekiillere kiyasla kimyasal ve fiziksel
dayanikhihi@1 daha fazla, daha kolay ulasilabilir
ve daha az maliyetlidirler. Biyolojik uygulamalar
icin kiiresel MIP mikro- ve nanopartikiiller ile
yar1 ¢oziiniir MIP nanojellerin sentezi 6nem
tagimaktadir. Kiiciik boyutlarda bir MIP
sentezlemenin temel zorlugu az sayida polimer
zinciri ile olusan polimer yapisimn diisiik
yogunlukta olmasi, dolayisiyla molekiiler
hafizanin baskilanamamasi ve
siirdiiriilememesidir. Bu calismada gergek
antikor boyutuna yakin, ¢ok kiiciik boyutlarda
yar1 ¢oziiniir MIP nanojeller iiretmek i¢in 6zgiin
bir yaklasim gelistirilmistir. Sunulan bu
yaklasim dendritik cekirdege bagh yeni tiir bir
¢oklu radikal polimerizasyon baslaticisini
icermektedir. Bu baslatici lokal radikal derisimi
artirarak yiiksek yogunluklu nanojel iiretimine
olanak saglamaktadir. Bu yaklasim ile 17 nm
boyutunda, hedef molekiile karsi oldukca iyi
affiniteye sahip, molekiiler baskilama etkisi
yiiksek MIP nanojeller sentezlenmistir.

Abstract - Molecularly imprinted polymers (MIPs)
are synthetic materials with specific recognition
properties for target molecules. They are considered
an alternative to antibodies and are characterized by
a higher chemical and physical stability, better
availability and lower cost. The synthesis of
spherical MIP micro and nanoparticles, quasi-
soluble MIP nanogels is very important for
biological applications. The main difficulty of
synthesizing MIPs with diameters in the low nm
region is the low density of the resulting polymer
network consisting only of a few polymer chains,
which makes it difficult to imprint and maintain a
molecular memory. In this study, we propose an
original approach to the synthesis of quasi soluble
MIP nanogels with a size in the low nm range, close
to that of real antibodies. The proposed procedure
involves a new type of initiator for controlled/living
radical polymerization, based on multiple iniferter
moieties attached to a dendritic core. This allows for
the generation of a higher local radical density, and
thus for the synthesis of denser nanogels. By using
this strategy, MIP Nanogels of 17 nm size with an
appreciable molecular imprinting effect, a good
affinity for the target molecule was obtained.

S17

Anevrizma Baslangicinda Karin
Aortasimin 3 Tabakasi Boyunca Stres
Dagilinm
Stress Distribution through the 3 Layers of the
Abdominal Aorta in Aneurysm Initiation

Fatma Giilden Simsek?, Young W. Kwon?

1. Biyomedikal Miihendisligi Enstitiisii,
Bogazi¢i Universitesi
fatma.temiz@boun.edu.tr
2. Makine, Havacilik ve Uzay Miihendisligi,
Naval Postgraduate School
ywkwon@nps.edu

Ozet¢e - Bu ¢calismada 3 tabakah ideal bir karin
aortasinda anevrizma baslangic1 modellenmistir.
Damar lineer elastik olarak modellenmis ve kan
ile damar arasindaki kati-akiskan iliskisi modele
dahil edilmistir. Damar girisinde ve ¢ikisinda

fizyolojik  smmir  kosullar1  uygulanmstir.
Anevrizma  baslangicl damarin media
tabakasimin  simirh bir alaminda  Young
modiiliiniin  azaltilmasiyla  olusturulmustur.

Damar tabakalarindaki kesme stresi sonuglari
incelenmistir.

Abstract - Initiation of aneurysm is modeled in an
idealized three-layered abdominal aorta model.
Linear elastic material property is chosen for the
vessel. Fluid-structure interaction is included in the
study. Physiological boundary conditions are
applied. Aneurysm initiation is achieved by
decreasing the Young’s modulus of elasticity in a
circular ring in the media of the model. Wall shear
stress through the vessel thickness is compared
between the aneurysm initiated and healthy
abdominal aorta.

BIYOMUT 2014-Biyomedikal Miihendisligi Ulusal Toplantis
Istanbul, 16-17 Ekim 2014, Bogazici Universitesi



S18

Mekanik Germe Altinda Merkezi Sinir
Sistemi Noronlarmn incelenmesi ve in
vitro Bir Travmatik Beyin Hasar1 Modeli
Investigation of Central Nervous System Neurons
Under Mechanical Strain: An in vitro Traumatic
Brain Injury Model

Osman Mert Duman:, Cenk Celik?, Mehmet
Sarikanat®, Aylin Sendemir Urkmez?

1. Department of Neuroscience,
Universite de Fribourg
osmanmert.duman@unifr.ch
2. Biyomiihendislik Bolimii, Ege Universitesi
cenkcelik@biyomuhendis.com,
sendemir@gmail.com
3. Makine Miihendisligi Béliimii, Ege Universitesi
msarikanat@gmail.com

Ozetce - Mekanik yiiklerin merkezi sinir sistemi
(MSS) hiicrelerinin gelisimi ve nérit uzamasi
iizerinde etkileri ¢ok yakin zamanda dikkat
¢ekmeye baslamustir. Gelisim siirecinde mekanik
gerilmenin  akson  uzamasim tetikledigi
bulunmustur; ancak gerilmenin hangi diizeye
kadar olumlu, hangi diizeyden sonra dejeneratif
ve/veya apoptotik etki yarattigi bilinmemektedir.
Olay1 daha da kompleks hale getiren, MSS’nin
cok degisik tip hiicrelerden olusmas: ve tiim bu
hiicre tiplerinin mekanik uyarilara dayamkhhk
ve yamitlarimin farkli olmasidir. Bu ¢alismanin
amaci, MSS rahatsizhiklarimin tedavisine yonelik
terapotik arastirmalarda kullamlmak iizere,
MSS hiicrelerinin mekanik uyar1 ve yiiklere
kars1 tepkilerini ayr1 ayn inceleyebilen, bu
sayede hem hiicre gelisimi ve norit uzamasinin,
hem de farkh gerilme diizeylerinin hiicrede
yaratacag dejeneratif etkilerin kontrollii olarak
incelenebilecegi in vitro bir modele siddetle
ihtiya¢ vardir. Cahsma kapsaminda doku
iskelesi olarak elektroegirme ile iiretilmis poli-
kaprolakton (PCL) iskeleler ve MSS B35 hiicre
hatti kullamilmistir. Hiicreler iizerinde farkh
diizeylerde =~ mekanik  gerilmenin  hiicre
morfolojisi, nérit uzamasi ve sitoiskelet iizerinde
etkileri  incelenerek, dejeneratif etkilerin
goriilmeye basladi@1 esik yiik diizeyi tespit
edilmis ve esik diizeyden sonra artan gerilme
miktarlarinin ~ hiicre  icinde  olusturdugu

apoptotik etkiler morfolojik ve molekiiler
diizeyde incelenmistir.

Abstract - Effects of mechanical loading on
development of central nervous system (CNS) cells
and neurite extension have been recognized
recently. Effects of loading are very complicated,
since until a threshold, tension plays a positive role
while after the threshold value, it is degenerative.
The situation gets more complicated since CNS is
made up of several different cell types that respond
to various loads differently. There are some
mechanical trauma models in the literature, but they
usually employ hard and two dimensional culture
substrates, which fail to mimic the natural niche of
the cells. The aim of this work is to create an
experimental model that can mimic the
physiological ~habitat and normal loading
conditions, and investigate the responses of CNS
cells in response to different mechanical stimuli and
strains, and therefore evaluate the effects of
mechanical stress on cell development, neurite
extension and degeneration, in order to be used in
therapeutic investigations for neurodegenerative
diseases. Electrospun poly-caprolactone (PCL)
scaffolds were used as tissue engineering scaffolds,
and B35 central nervous system neuron cell line was
employed. Effects of mechanical strain on cell
morphology, neurite extension and cytoskeleton,
and after the threshold value, on apoptosis have been
examined in morphological and molecular level.
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Time-of-Flight Manyetik Rezonans
Anjiyografi Goriintiileri Uzerinde
Hesaplamali Akiskanlar Dinamigi
Simiilasyonlar:
Computational Fluid Dynamics Simulations Based
on Time-of-Flight Magnetic Resonance
Angiography

Ahmet Topkara:, Emre Okeer?, Bahattin
Hakyemez?, Esin Oztiirk Isik!, Bahadir Olcay®

1. Biyomedikal Miihendisligi Boliimii,
Yeditepe Universitesi
ahmet.topkara@std.yeditepe.edu.tr
esin.ozturk@yeditepe.edu.tr
2. Radyoloji Boliimii,
Uludag Universitesi Hastanesi
emreokeer@gmail.com
bhakyemez@uludag.edu.tr
3. Makine Miihendisligi Boliimii,
Yeditepe Universitesi
bahadirolcay@yeditepe.edu.tr

Ozetge - Hesaplamah akigkanlar dinamigi damar
ve kan akas1 iizerinde genis kullammm yeri bulan
bir tekniktir. Arastirmalar genellikle
simiilasyonlarla dolagim sistemi problemlerinin
neden kaynaklandigim bulmaya yoneliktir. Bu
c¢alismada direk hasta iizerinden alinan manyetik
rezonans anjiyografi goriintiileri ile beyin damar
yapisi elde edildi. Damar yapisindan incelenecek
bélge ayrilarak analizi yapilacak alan elde edildi.
Bu yapr incelenerek bilgisayar simiilasyonlar:
icin uygun hale getirildi ve hacim mesh ile
dolduruldu. Sonrasinda yapilan hesaplamal
akiskanlar dinamigi (HAD) analizi ile ¢ahsilan
bolgedeki yiiksek ve diisiik hizlar, basing
degisimi ve duvar kayma geriliminin (WSS)
kritik oldugu bolgeler elde edildi. Damardaki
sekil ve oryantasyonun akis iizerindeki etkisi
goriildii. Hizin arttirilmasiyla 6zellikle dar olan
bolgelerdeki basin¢ ve duvar kayma
gerilimlerinde kritik artislar tespit edildi.

Abstract - Computation fluid dynamics (CFD) is
widely used to simulate blood flow in vascular
systems. Most of the studies focus on identification
of reasons behind the cardiovascular disorders. In
this study, magnetic resonance angiography data

belonging to a patient were used to obtain brain
vasculature solid model. This model prior to CFD
simulations was evaluated in terms of surface
quality and critical region was identified to be
investigated. After CFD analysis, the regions with
low and high velocity vector fields, pressure,
contours and wall shear stresses (WSS) were
obtained. The effect of shape and orientation of
vessels was observed. It was seen that increased
blood velocity increases the pressure and WSS
especially in narrow regions.

S20

Pnomatik Silindirli Yar1 Etkin Diz
Ekleminin Sonlu Durum Denetimi
Finite State Control of Semi Active Knee Joint
With Pneumatic Damper

Tuna Orhanli, Atila Yilmaz

Elektrik ve Elektronik Miihendislig Boliimii,
Hacettepe Universitesi
{orhanli, ayilmaz}@ee.hacettepe.edu.tr

Ozetce - Bu ¢alisma Sonlu Durum Denetimi’nin
uygulandi@i pnéomatik silindirli yar1 etkin diz
protezinin sonuclarim paylasmaktadir. Bu amag
dogrultusunda farkh denekler ile farkh hizlarda
gerceklestirilen protezli yiirilyiislerin morfolojik
olarak normal yiiriiyiise gore olan benzerlikleri
incelenmistir. Pnomatik silindirli protezin sonlu
durum denetimi duyarga tabanh hareket
inceleme sisteminden elde edilen yiiriiyiis evre
bilgisi iizerinden saglanmustir. Yiiriiyiisiin hiz ve
evre bilgisi, jiroskop duyargasi verisi ve tiirevi
iizerinden Kkosturulan bir normalizasyon
algoritmasi ile bulunmaktadir. Durus ve salimm
kontrollii yiiriiyiis senaryosu ii¢ evreli ve bes
evreli kontrole gore daha iyi sonuclar vermistir.
Protezli yiiriiyiislerin basarimlarim incelemek
icin bir cevrim icerisinde tiiretilen diz acis1
verileri ortalama mutlak hata cinsinden dikkate
alimms ve protezli yiiriyiisler normal
yiiriiyiislerle karsilastirilmistir. Basarim testleri
goriintii ve duyarga tabanh hareket inceleme
sistemleri yardimiyla gerg¢eklestirilmistir.

Abstract - This study presents the semi active knee
prosthesis with pneumatic cylinder performing
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under Finite State Control. For this purpose, the
similarities between walks with the prosthesis and
the normal gaits were examined morphologically.
The finite state control of the prosthesis with
pneumatic cylinder was developed under the basis
of number of phases on the gait provided by direct
measurement system. Associated gait phases and
walking speeds were obtained from gyroscope
signal and its derivatives, in a normalization
algorithm. Stance and swing phase controlled
prosthesis walking is the best control scenario for
semi active-knee prosthesis with pneumatic cylinder
than three phase and five phase control. In order to
examine the performance of the prosthesis, the knee
angle in degree has been considered as a comparison
criterion. Associated performance tests were
conducted both with image based motion
measurement system and direct type motion
measurement system.

S21

Mammogram Goriintiilerinde
Mikrokalsifikasyonlarin Tespiti ve
Siniflandirilmasina Yoénelik Bilgisayar
Destekli Tam
CAD for Detection of Microcalcification and
Classification in Mammograms

Cansu Akbay*, Nevzat Giineri Genger?,
Giilay Genger®

1. Biyomedikal Miihendisligi, ODTU
cansu.akbay@metu.edu.tr
2. Elektrik-Elektronik Miihendisligi, ODTU
ngencer@metu.edu.tr
3. Radyoloji, Dr. Nafiz Kofez Sincan Devlet
Hastanesi

Ozetce - Bu ¢ahsmada meme kanserinin teshisine
yonelik onemli radyolojik bulgulardan biri olan
mikrokalsifikasyon kiimelerinin tespiti ve
siniflandirilmasini saglayacak bilgisayar destekli
tam gerceklestirilmistir. Bu amacla, mamogram
goriintiileri iizerine goriintii isleme ve oOriintii
tamima algoritmalar: uygulanmustir.
Mikrokalsifikasyonlarin daha goriiniir hale
gelmesi icin goriintii iyilestirme metotlarindan
parc¢acik doniisiimii ve alt 6rnekleme olmayan
¢evritsel doniisiim uygulanmis ve performanslari

kiyaslannustir. fyilestirilen goriintiilerden 52
adet Oznitelik ¢cikarilmistir. Lineer diskriminant
analizi uygulanarak o6znitelik uzayimin boyutu
kiiciiltiilmiistiir Alt 6rnekleme olmayan cevritsel
doniisiimiin goriintii iyilestirmede daha basarih
oldugu gozlemlenmistir. Sonrasinda destek
vektor makinesi kullamilarak %97.2 dogruluk
oraniyla mikrokalsifikasyon kiimelerinin
simiflandirilmasi saglanmistir.

Abstract - In this study, computer aided diagnosis
(CAD) is developed to detect microcalficication
cluster which is one of the important radiological
findings of breast cancer diagnosis and
classificiation. For this purpose, image processing
and pattern recognition algorithms are applied on
mamographic images. To make microcalcifications
more visible wavelet transform and nonsubsampled
contourlet transform (NSCT) methods are used for
image enhancement. Their performances are
compared. 52 features are extracted from the
enhanced images. To reduce the dimension of the
feature space, linear discriminant analysis is applied.
It is observed that nonsubsampled contourlet
transform outperforms the wavelet transform.
Microcalcification clusters were classified by using
support vector machine (SVM) by 97.2% correct
rate.
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Sirah Biitiinlestirici Hiyerarsik Topak
Analizi Yonteminin Ger¢cek DMRG
Verileri Uzerinde Uygulamasi
Application of Online Agglomerative Hierarchical
Clustering on real dMRI

Ali Demir, Mehmed Ozkan
Biyomedikal Miihendisligi Enstitiisii,

Bogazigi Universitesi, Istanbul
{ali.demir, mehmed}@boun.edu.tr

Ozetce - Difiizyon manyetik rezonans
goriintilleme  (dmrg) verisini  kullanarak
traktografi algoritmalar1 sonucunda beyaz

cevher fiberleri elde edilir. Anatomik olarak
anlamh fiber kiimelerinin olusmasi i¢in topak

analizi (clustering) algoritmalar
kullanilmaktadir.  Fiberlerin topak analizi
calismalarinda  daha  Onceden  o6nerilmis
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algoritmalarin bir¢ogu 2. dereceden karmasikhg:
olan fiber benzerlik matrisinin hesaplanmasin
gerektirir. Bu calismada benzerlik matrisinin ¢cok
az saylda elemanmmmin hesaplanmasimn yeterli
oldugu, fiberlerin sirali bir sekilde ardi ardina
iiretilmesine uygun bir topak analizi yontemi
gercek dmrg verileri iizerinde smanmstir.
Kullandigimiz topak analizi yonteminde, kiigiik
bir fiber kiimesinin hiyerarsik topak analizinin
yapilmasi ile baslangi¢c topak modeli olusturulur,
daha sonra arda kalan fiberler topak modeline
yakinhgma gore etiketlenir. Topak modeline
uzak olan fiberler bir depo kiimesinde toplanir ve
belirli  durumlarda topak modeli depo
kiimesindeki fiberleri de kapsayacak sekilde
giincellenir. Bu yontem ile birlikte fiberler arasi
ikili benzerlik hesaplanmasindan kaynakh islem
uzunlugu, sadece gerekli fiberler arasinda
benzerligin hesaplanmasi sayesinde, Onemli
olciide kisaltilmis olur. Bes farkh gercek dmrg
verisi iizerinde yapilan smnama c¢alismalarinda,
farkhh anatomik bdlgelerden secilen ve belirli
biiyiikliikteki kiire alanindan gecen fiberlerin,

belirlenen  topak  analizi  yontemi ile
gruplanmasinin  sonuglar1  gorsel olarak
degerlendirilmistir.

Abstract - Magnetic resonance imaging provides
diffusion weighted images (DWI), which non-
invasively reconstruct the brain white matter
pathways through fiber tractography. Fiber
clustering algorithms are used to identify
anatomically meaningful fiber bundles. Most of the
clustering schemes require a (dis)similarity matrix
which  contains  pairwise  fiber  distances.
Computation of the pairwise fiber distances has a
quadratic complexity. Online clustering schemes do
not require a computation of full pairwise fiber
distances, hence the overall clustering computation
time is reduced. In this experimental study, we
proposed to use an online agglomerative
hierarchical clustering algorithm to extract white
matter fiber bundles from the whole brain fibers
filtered by a spherical region of interest (ROI). This
method requires an initialization of the cluster
model using a relatively small set of fibers. After the
initialization, cluster (re)assignment is performed
using the cluster model by updating the model in
certain conditions. The experiments are conducted
on five different real DWI, for each a spherical ROI
is located in different anatomical regions for
filtering the whole brain fibers.
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Isaret Parmaginin Karsilastirmah EMG
Simiflandirilmasi

Eda Capa’, Yasin Cotur’, Caner Glimus',
Erkan Kaplanoglu?, Mehmed Ozkan*

1. Biyomedikal Miihendisligi Enstitiisii,
Bogazigi Universitesi, Istanbul
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n.edu.tr,

2. Mekatronik Miihendisligi Béliimii,
Marmara Universitesi, Istanbul
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Ozetce - Bu ¢alismada, kabiliyetli antropomorfik
el protez kontroliiniin 6n ¢caliymasi olarak, isaret
parmaginin hareketleri  sonucu  olusan
elektromiyografi (EMG) sinyalleri iki ayr
siniflandirma yontemi ile analiz edilmis ve
sonuclar1 karsilastirilmistir. isaret parmagmin
ornek olarak secilme sebebi, diger
parmaklardan(digit) farkli tendon yapisina
sahip olmast ve hareket Kkabiliyetinin fazla
olmasidir. EMG sinyali ile isaret parmagimn
hareketi arasindaki iliski parmagin kavrama ve
durus gorevlerini nasil yerine getirdigini
anlamaya yardimecr olur. Bu amagla kol
kaslarindan elde edilen EMG sinyalleri analiz
edilmis ve simflandirilmas1 gerceklestirilmistir.
Sinyaller iki ayr1 kas grubundan alinmms
kavrama ve pozisyonlar ile eslestirilmistir.
Simiflandirma yontemleri olarak da Sonlu
Durum Makinesi (SDM) ve Yapay Sinir Aglan
(YSA) metotlar1  secilmis ve  sonuglar
karsilastirilmistir.  Ayrica bu ¢alisma isaret
parmak hareketleri sonucu olusan sinyallerin
miyoelektrik kontrollii protez bir ele etkilerini de
gostermektedir.

Abstract - In this study, as a pre-study of dexterious
antrophomorphic  prosthesis hand control, the
motions of index finger is analyzed using EMG
signals from movements of the human index finger
with two different classification methods and the
results are compared. The reason why the index
finger is chosen is that it differs from other digits in
that it has a more tendinous anatomy and more
dexterious movement. The relation between the
EMG signal and movement of the index finger is a
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key in understanding how the finger performs tasks
such as grasping and postures. Hence, EMG signals
obtained from arm muscles are examined and used
for classification. Signals are taken from two
different muscle groups, and matched to grasping
and positions. Also, the study shows the effect of
signals arising from index finger motion on a
myoelectrical controlled prosthetic hand.

BIYOMUT 2014-Biyomedikal Miihendisligi Ulusal Toplantis
Istanbul, 16-17 Ekim 2014, Bogazici Universitesi



SOZLU POSTERLER
SP1

Cocuk Yogun Bakim Unitelerinde
Temassiz Nabiz Tahmini
Non-contact Heart Rate Estimation in Pediatric
Intensive Care Units

Ufuk Bal', Alkan Bal*

1. Elektrik-Elektronik Miihendisligi, MSKU
ufukbal@mu.edu.tr
2. Cocuk Klinigi,
Izmir Tepecik Egitim ve Arastirma Hastanesi
balalkan@hotmail.com

Ozet¢e - Bu caliymada insan yiizii video
kayitlarindan nabiz hesaplamasi yapan bir
yontem onerilmistir. Fotopletismografi (PPG)
sinyallerini elde etmek icin KYM (RGB, Kirmiz1
Yesil Mavi) renk uzaymin birbirine dik iki
vektorii kullanilmustir. Hatay: (yapay
aydinlatma, hareket vb.) azaltmak icin ¢ift-agac
karmagsik dalgacik doniisiimii temelli bir giiriiltii
atma algoritmasi kullamlmistir. Deri rengi
temelli nabiz tahmini yapan onceki ¢caliymalarin
pek ¢cogu saghkh goniilliller iizerinde deneyler
gerceklestirmis ve hareket kaynakh sorunlarin
¢oziimiine odaklanmistir. Calismamizda saghkh
goniilliilere ek olarak c¢ocuk yogun bakim
iinitelerindeki c¢ocuk hastalar ile de deneyler
gerceklestirilmistir. Klinik ortamda temassiz
nabiz Olciimiinii  etkileyen olas1 etkenleri
incelemek icin hemoglobin seviyeleri ile nabiz
tahmini hata miktar1 arasindaki iliski
incelenmistir. Diisiik hemoglobin seviyelerinin
nabzin oldugundan az tespit edilmesine neden
oldugu gozlenmistir. Buna ragmen, o6zellikle de
temassiz  ol¢iim  yapildiZi  goz  oniinde
bulunduruldugunda, yéntemimiz klinik ortamda
hastalarin ortalama nabiz degerleri i¢in kabul
edilebilir dogruluk saglayabilmektedir.

Abstract - Abstractin this study, we proposed a
method for computation of heart rate (HR) from
digital color video recordings of the human face. In
order to extract photoplethysmographic signals, two
orthogonal vectors of RGB (Red Green Blue) color
space are used. We used a dual tree complex wavelet
transform based denoising algorithm to reduce

artifacts (e.g. artificial lighting, movement, etc.).
Most of the previous work on skin color based HR
estimation performed experiments with healthy
volunteers and focused to solve motion artifacts. In
addition to healthy volunteers we performed
experiments with child patients in pediatric intensive
care units. In order to investigate the possible factors
that affect the non-contact HR monitoring in a
clinical environment, we studied the relation
between hemoglobin levels and HR estimation
errors. Low hemoglobin causes under-estimation of
HR. Nevertheless, based on our results, it was
concluded that our method could provide acceptable
accuracy to estimate mean HR of patients in a
clinical environment, especially given that the
measurements can be performed remotely.

SP2

Meme Sintigrafisinde Torso Aktivitesinin
Kolimator Tasarim Se¢enekleri
Uzerindeki Etkisi
Effect of Torso Activity on Collimator Design
Options in Breast Scintigraphy

Didar Talat, Albert Giivenis

Biyomedikal Miihendisligi Enstitiisii,
Bogazigi Universitesi
{didar.talat,guvenis}@boun.edu.tr

Ozetce - Kolimator tasarim igin Kkullamlan
analitik yontemler hesapsal olarak daha verimli
olmlarina ragmen karmasik hasta ozelliklerini
modelleme konusunda yetersiz kalmaktadirlar.
Diger yandan da, deneysel yontemler gercek bir
optimum bulmayi garanti etmemektedirler. Bu
calismanin amaci, gercgek¢i insan-bicimindeki
degistirilmis sayisal Zubal torso fantomu, Monte
Carlo benzetimleri ve Tepki Yiizey Metodu
(TYM) kullamlarak  optimal kolimator
degiskenlerinin hesaplanmasidir. TYM, 5 mm
capindaki bir lezyon icin saptanabilirligi
modellemek ve paralel altigen hollii bir meme
sintigrafisi kolimatoriiniin hol uzunlugu, hol
genisligi ve septal kalinhigina gore eniyilemek icin
uygulanmustir. Lezyon meme fantomunun
ortasina 3 cm’lik bir derinlige yerlestirilmistir.
Boylelikle, torso aktivitesi ve diger organlardan
gelen sacilmalar da  benzetimlere dahil
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edilebilmistir. Kontrast-giiriiltii oram, kolimator
parametreleri ve onlarin etkilesimlerini iceren
ikinci derece bir model kullanilarak modellenmis
ve saptanabilirligi maksimize eden parametre
degerleri saptanmistir. En yiiksek kontrast-
giiriiltii oraminda, torsonun dahil edilmedigi
onceki calismamizda elde etmis oldugumuz
sonuglara gore anlamh bir diisiis (%16)
gozlenmistir.

Abstract - Analytical methods for collimator design
are computationally efficient in determining an
optimum but have difficulties to model complex
patient characteristics. On the other hand,
experimental models do not necessarily produce an
optimum. In this work, we aimed to compute
optimal collimator parameters based on a realistic
model of the patient that includes an
anthropomorphic torso model using Monte Carlo
simulations and the response surface methodology
(RSM). RSM was implemented to model and
maximize the lesion detectability with respect to
collimator parameters, namely the hole length, hole
size and septal thickness for the simulated breast
specific scintigraphy collimator for a subcentimetric
lesion. The lesion was placed in the center of the
breast of the modified Zubal torso phantom at a
depth of 3 cm. In this way, the background radiation
and scatter coming from the other organs could be
included. A second order model was fitted to the
collimator parameters and their interactions to
obtain the optimized collimator values that are
expected to yield the highest detectability. A
relatively significant decrease in lesion detectability
(16%) was observed compared to the results of our
previous study where the background was not
included.

SP3

Dogrusal Faz Dizili Doniistiiriicii
Kullanarak Hall Etkisi Gériintiileme i¢in
Sayisal Calismalar
Numerical Studies for Hall Effect Imaging Using
Linear Phased Array Transducer

Mehmet Soner Gozii, Reyhan Zengin,
Nevzat Giineri Genger

Elektrik ve Elektronik Miihendisligi Boliimii,
Orta Dogu Teknik Universitesi
{sonergozu, reyhantutukzengin}@gmail.com,
ngencer@metu.edu.tr

Ozetce - Hall Etkisi Goriintiileme (HEG),
biyolojik bir ortamin iletkenlik dagilimim
goriintillemek icin kullanilan bir yontemdir.
HEG ultrason ile statik manyetik alan arasindaki
etkilesimden yararlanarak ortamun icinde hiz
akim yogunlugu dagilhm olusturur. Hiz akim
yogunlugundan dolay: elde edilen voltaj, ortama
yerlestirilmis  elektrotlardan  algilamir  ve
iletkenlik dagilimi goriintiisii olusturmak icin
kullanihr. Bu c¢alismada, dogrusal faz dizili

doniistiiriicii  kullanarak HEG  tekniginin
uygulanabilirligi sayisal caliymalar ile
incelenmistir. Akustik dalgamin uygun 1smn

yonelme ve yonlendirme yeteneklerini elde etmek
icin COMSOL Multiphysics yazilim ile 6zel 16
elemanh ultrason dizisi modellenmistir. Ayrica,
akustik ve manyetik alanlarin ¢oklu-fizik
¢oziimiinii birlikte analiz etmek icin meme ve
tiimor modelleri sayisal olarak olusturulmustur.
Goriintii olusturmak icin Kesilmis Tekil Deger
Ayristirmast metodu, farkhh sinyal giiriiltii
oranlari ile kullamlmustir.

Abstract - Hall Effect Imaging (HEI) is a method
used to image conductivity distribution of a
biological body. HEI benefits from the interaction of
ultrasound with a static magnetic field to generate
velocity current density distribution inside the body.
Due to the velocity current density, a resultant
voltage is sensed by electrodes attached on surface
of the body and used for reconstructing the
conductivity distribution. In this study, the
feasibility of HEI technique using linear phased
array transducer is investigated by numerical
studies. A specific 16-element ultrasound array is
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modeled in COMSOL Multiphysics software to
obtain optimum beam directivity and steerability of
acoustic wave. In addition, a numerical model of
breast and tumor medium is formed to analyze the
multiphysics solution which couples acoustics and
electromagnetic fields. For image reconstruction,
Truncated Singular Value Decomposition method is
used with different signal-to-noise ratio values.
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1940 nm Tulyum Fiber Laser ve 980 nm
Diyot Laserin Oral Cerrahi Kesi Araci
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Ozet¢e - Dis hekimliginde oral yumusak doku
operasyonlari laserlerin kullanimuyla hizh, acisiz
ve kansiz tamamlanabilmektedir. Tulyum fiber
laser yumusak dokularin temel bileseni olan su
tarafindan iyi sogurulan dalgaboyu ve dar
alanlarda rahat manipiile edilebilen fiber
yapisiyla iyi bir oral cerrahi aleti olmaya adaydir.
Bu c¢ahiymada hedef doku olarak koyun dili
kullanilmis ve 1940-nm Tm:fiber laser ile
olusturulmus Kkesiler dis hekimliginde genis
kullanim alam bulan 980 nm diyot laser ile
olusturulmus Kkesiler ile karsilastirilarak bu
laserlerin oral cerrahi alet olarak doku
iizerindeki etkileri incelenmistir.

Abstract - Oral soft tissue operations in dentistry can
be carried out in a quick, painless and bloodless
manner with the use of lasers. Thulium fibre laser,
with its well absorbed wavelength by water, the
main component of soft tissues, and its easy to
manipulate fibre construction is a candidate to
become a good oral surgical tool. In this study, ovine

tongues were used as the target tissue and the
incisions made with 1940 nm Tm:fibre laser are
compared with incisions made with 980 nm diode
laser, which is widely used in dentistry and the
effects of these lasers on tissue as an oral surgical
tool were observed.
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Ozet¢e - Laser biyo-uyarim, yara iyilesmesi
calismalarinda  etkisi  hala  tartisilagelen
konulardan biridir. Yara iyilesmesinin karmasik
asamalar1 kullamlan 15181n pek cok ozelligine
bagh oldugu kadar hedef dokunun fizyolojik
durumuna da baghdir. Bu siire¢ boyunca
meydana gelen degisiklikler gerek hiicresel
boyutta, gerekse doku genelinde incelenmekte,
elde edilen veriler 1si@inda iyilesmenin
hizlandirilmasina yonelik cahismalar
yapilmaktadir. Bu c¢ahismada, yiizeysel cilt
yaralarimn iyilesmesinin daha iyi anlasilabilmesi
adina yapilan hiicresel ¢aliymalara bir yenisi
eklenmistir. 1.929 fare fibroblast hiicreleri
iizerine diisiik giicte uygulanan 809 nm yakin
kizil otesi laser uyarimlari ile hiicre canlihg ve
proliferasyonu  incelenmistir. Elde edilen
sonuclar fibroblast hiicrelerinin laser uyarim ile
prolifere edilebilecegini gostermistir.

Abstract - Biostimulation is still a controversial
subject in wound healing studies. The effect of laser
depends of not only laser parameters applied but also
the physiological state of the target tissue. There are
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many researches in literature investigating how to
accelerate the complicated phases of wound healing
due to consequences of many in vitro and in vivo
studies. The aim of this project is to investigate the
cell viability and proliferation of L929 mice
fibroblast cells subjected to low-level laser
irradiation by means of near infrared laser light of
809 nm in wavelength. The results obtain show that
laser biostimulation of the specified wavelength
enhances the proliferation rate of fibro-blasts in
vitro.
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insan Nefesinden Kandaki Glikoz ve
HbA1c Degerlerinin Elektronik Burun
Yardimiyla Radyal Fonksiyon Tabanh
Yapay Sinir Ag1 Kullanilarak Belirlenmesi
Determination of Glucose And Hbalc Values in
Blood From Human Breath By using Radial Basis
Function Neural Network via Electronic Nose
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Ozet¢e - Bu ¢calismada, insan nefesinden kandaki
Glikoz ve HbAlc degerlerinin elektronik burun
kullanilarak belirlenmesi hedeflenmistir. Diyabet
hastaliginda insan nefesindeki aseton oraninin
degistigi  bilinmektedir. Elektronik Burun
verileri ile kandaki Glikoz ve HbAlc
paramatreleri Radyal Fonksiyon Tabanh Yapay
Sinir Aglan (RFTYSA) kullanilarak
karsilagtirllmistir. Glikoz parametresi tahmini
icin hata oram %24,62 iken HbAlc parametresi
tahmini icin hata oram %14,92 olarak
bulunmustur. Bu ¢alisma, 104E053 numaral
TUBITAK Projesi kapsaminda
gerceklestirilmistir.

Abstract - In this study, it is aimed to be determined
glucose and HbA1c values in blood from the human
breath by using electronic nose. It is known that the
rate of acetone in human breath changes in diabetes.

Electronic nose data is compared against glucose
and HbAlc parameters in blood by using Radial
Basis Function Neural Network. The minimum error
rate is %24,62 for glucose parameter predictions and
the minimum error rate is %14,92 for HbAlc
parameter predictions. The work has been conducted
in the scope of TUBITAK Project, No: 104E053.
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Multimodal Manyetik Rezonans
Goriintiileme Temelli Yaklasimlar ile
Eklem Hareketi Sirasinda in-vivo insan
Iskelet Kas1 Mekaniginin
Degerlendirilmesi
Assessment of In-Vivo Skeletal Muscle Mechanics
During Joint Motion Using Multimodal Magnetic
Resonance Imaging Based Approaches
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Ozetge - Bu ¢cahsma, eklem hareketleri sonucunda
iskelet kasi fiberleri yoniinde ortaya ¢ikan lokal
deformasyonlarin spesifik Manyetik Rezonans
Goriintilleme (MRG) ve ileri isleme tekniklerinin
bir arada kullamlmasiyla nicellenmesini
hedeflemektedir. Bu amaca yonelik bir on
calismada, 23 yasinda saghkh bir erkek denegin
katimu ile 80°-110°ayak bilegi hareketi (10°
dorsifleksiyon ve 20° plantarfleksiyon) arahi@inda
ve 0.5 Hz frekansinda periyodik olarak
gerceklestirilen eklem hareketleri siiresince
Difiizyon Tensor ve Faz Kontrast goriintiileri
elde edilmistir. Verilerin islenmesi sonucunda
Gastroknemius ve Soleus kaslarinda ortaya
¢ikan fiber yonii sekil degistirme dagilimlar
hesaplanmistir. Gastroknemius Kkasi icin fiber
yonii en yiiksek uzama ve kisalma degerleri
sirastyla %7.1 ve %30.8 olarak hesaplanmustir.
Soleus Kkasi icin kayda deger bir uzama
gozlenmezken ve bu kas icin fiber yonii en yiiksek
kisalma degeri %24.6 olarak hesaplanmstir.
Elde edilen bulgular 15181nda, s6z konusu kaslara
ait fiber yonii gerinim dagilimimin belirgin
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heterojenite gosterdigi gozlemlenmistir. Ek
olarak, fiber yonii boy degisim dagilimi icerisinde
yerel uzamalarin ve yerel kisalmalarin bir arada
bulunmasi dikkat cekmektedir. Nicellenen bu
parametreler, spastisitenin ve beraberinde
olusabilen kontraktiirlerin yol actifi hareket
kisitlamalarinin anlasilmasi1 noktasinda klinik
bir 6neme sahiptir.

Abstract - The aim of this study is to quantify local
deformations in the direction of muscle fibers
occurred during joint motion by using specific
Magnetic Resonance Imaging (MRI) sequences and
post-processing tecniques. Data acquisition was
performed within the body of preliminary study with
the participaton of a 23 years old healthy male
subject. Diffusion Tensor (DT) and Phase Contrast
(PC) image sets are acquired during the cyclic ankle
movement within the 80°-110° ankle angle range
(10° dorsiflexion and 20° plantarflexion) and at the
frequency of 0.5 Hz. Post processing techniques
were used to quantify fiber direction strain
distribution for both of the m. Gastrocnemius and m.
Soleus. Fiber direction peak lengthening and
shortening values for the m. Gastrocnemius were
calculated as 7.1% and 30.8%, respectively.
However a significant lengthening was not observed
for m. Soleus, fiber direction peak shortening value
was calculated as 24.6% for the same muscle. In
consideration of this findings, it is noticed that the
fiber direction strain distribution is significantly
heterogeneous. Moreover, coexistence of the local
lengthenings and local shortenings within the fiber
direction strain distribution is found to be
remarkable. From the clinical perspective, these
quantified parameters have a significance to
understand movement limitations caused by
spasticity and contractures which may occur
concominantly.
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Hydrodynamic Trapping of Oil Microdroplets in
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Ozet¢ce - Mikrodamlaciklarin siv1 igerisinde
tuzaklanmasina ve hareket ettirilmesine olanak
saglayan yeni bir tuzaklama yontemi sunuyoruz.
Gelistirdigimiz metot hiicre ve biyolojik
makromolekiillerin sivi icerisinde tuzaklanmasi
ve uzun siire gozlemlenmesini miimkiin
kilmaktadir.

Abstract - We demonstrate a novel method for
trapping and manipulating microdroplets in liquid
media using a hydrodynamic trap. This method
enables confinement and long-term observation of
biological objects such as cells and macromolecules.
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MRG Analizleri Karmasik insan Kasi
Deformasyonlarimn Varhigna isaret
Etmekte ve Teorik Sarkomer Boy
Heterojenitesi Beklentisini in vivo Kosulda
Desteklemektedir
MRI Analyses Indicate Non-uniform Human
Muscle Tissue Deformations and Confirm
Theoretically Anticipated Sarcomere Length
Heterogeneity, in vivo
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Ozetce - Manyetik rezonans goriintiileme
kullanarak diz eklemi acis1 de@isimi sonucu insan
alt bacak kaslarindaki lokal sekil degistirmeleri
nicellenmistir. Bulunan biiyiik sekil
degistirmedegerleri, hedef gastroknemius kasiyla
simirh kalmamus, tiim alt bacak kaslarinda da
gozlemlenmistir. Bunun yam sira difiizyon tensér
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goriintilleme ile gastroknemius kas1 fiberleri
trakt edilmis, gastroknemius kasiin fiberleri
boyunca hem uzama hem kisalma iceren sekil
degistirmeler bulunmustur. Bu bulgular insan alt
bacak kaslarinda in vivo kosulda
miyobagdokusal kuvvet iletiminin (i) kaslar aras1
gerceklestigini ve (ii) kas icinde sarkomer boy
diizensizliginin olustugunu 6nermektedir.

Abstract - Using magnetic resonans imaging local
deformations occuring within the human lower leg
upon knee joint angle change have been quantified.
Major deformations found are not confined to the
target gastrocnemius muscle, and have been also
observed within all muscles of the lower limb.
Moreover, diffusion tensor imaging is used to tract
gastrocnemius fibers and both lengthening and
shortening deformations are found. These findings
suggest that in human lower limb in vivo condition
(i) myofascial force transmission occurs between
muscles and (ii) sarcomere length non-uniformity
occurs intramuscularly.
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Spatiotemporally Controlled Molecular Release
from Micropatterned Hydrogel
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Ozet¢e - Bu ¢alisma; hidrojel tabanh ikili ilac
tastyicisinin iiretimini, siral olarak ikili protein
ilaclarin sahmim Kkapasitesini ve tavuk embriyo
membranindaki yeni kan damarlar1 olusturma
etkisini gostermektedir.

Abstract - This work demonstrates the fabrication of
a hydrogel-based dual drug carrier, its capability to
sequential release of dual protein drugs and its
impact on neovascularization at the chick
chorioallantoic membrane.
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Solunum Fonksiyon Testine Bagh Cinsiyet
Tanima
Gender Detection Based on Pulmonary Function
Test
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Ozetce - Bu ¢ahismada, solumum fonksiyon testi
ile elde edilen olciimler kullanilarak cinsiyet
tamima islemi gerceklestirilmistir. Onerilen
yontem iic ana asamadan olusmaktadir. ilk
asamada  solumum  fonksiyon  testinden
oznitelikler ¢ikartilir. ikinci asamada belirlenen
oznitelikler  kullamlarak  Gauss Karisim
Modeline (GKM) dayal istatistiksel modeller
egitilir ve son asamada test edilen kisinin erkek
veya kadin olduguna olabilirlik oran testi ile
karar verilir.

Abstract - In this work, we proposed a new gender
detection algorithm based on pulmonary function
test. The proposed method has three main stages. In
first the stage, some features are extracted from
pulmonary function test. In the second stage, the
probabilistic models based on Gaussian Mixture
Model (GMM) are trained using these features, and
in the final stage, the gender of test person is
detected based on likelihood ratio test.
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Effect of 2.45 GHz Electromagnetic Radiation on
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Ozetge - Giiniimiizde tiim diinyada oldugu gibi
kablosuz ag kullammm c¢ok hizh bir sekilde
artmustir. Her ne kadar WLAN sistemleri
neredeyse giinliik yasamimzin 6nemli bir
boliimiinii teskil etse de, saghgimz iizerinde
zararh etkileri olup olmadigina dair acik bir delil
bulunmamaktadir. Bu fikirden hareketle bu
calismada 2.45 GHz elektromanyetik alana
maruz birakilan L. rhamnosus bakterisinin
gelisimi iizerine cahsilmistir. Bakteri Kkiiltiirii
steril kosullarda 16 tane falkon tiipiine 15’er ml
olarak béliinmiistiir. Tiiplerin tamam kontrol
grubu (n=8), 2.45 GHz’e maruz birakilan grup
(n=8) olarak ikiye ayrilmistir. EMA Kkaynag
olarak kullamilan 2.45 GHz yarim dalga dipol
anten ile tiipler max 1 Watt giic yogunluklu
radyasyona maruz birakilmistir. Deney siiresince
bu iki gruptan (8’i kontrol-8’i deney grubu) 1
birer saat araliklarla 8 saat siiresince drnekler
alinmistir. Bu asamada pH etkisi ortadan
kaldirilmig, sadece siire iizerine c¢alisma
gerceklestirilmistir. Deney 8 saat siirmiis ve steril

ortamlarda  yapilmistir. Deney  sonuglari
incelendiginde deney grubu L. rhamnosus
bakterilerinin kontrol grubu L. rhamnosus

bakterilerine gore daha az ¢ogaldiklar1 ve daha
erken o0lme donemine ulasmalarina neden
olduklar:1 tespit edilmistir. Sonu¢ olarak, L.
rhamnosus bakterisi dipol antenin yaydig
elektromanyetik radyasyondan etkilenmistir.

Abstract - Nowadays, the use of a wireless network
as well as all over the world has increased very
quickly. Although WLAN system constitute an
important part of our lives almost on a daily, even
though there is clear evidence of harmful effects on
health available. This idea of the present study was
exposed to 2.45 GHz electromagnetic field L.
rhamnosus studied on the development of bacteria.
Bacterial culture is divided into 16 falcon tube with
15 ml of sterile conditions. During the test tubes
were divided into the two groups, control groups (n
= 8) and test groups (n = 8). 2.45 GHz half-wave
dipole antenna is used as the source of the
electromagnetic field, 1 watt maximum power
density tubes were exposed to radiation. These two
groups throughout the experiment samples were
taken one-hour intervals for 8 hours. (experimental
group and control group) Effect of pH eliminated at
this stage, only time and was working on.
Experiment lasted for 8 hours, and was made in
sterile environments. Analyzing the results of the
experiment the experimental group of L. rhanosus
bacteria grow in less than control group of L.
rhamnosus bacteria. The experimental group reach
the period of dead earlier than the control group,
were found. As a result, the electromagnetic
radiation which emitted by the dipole antenna was
affected by bacteria of L. rhamnosus.
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POSTERLER

P1

Saglik Bilgi Sistemlerinde Ag Giivenligi
Zaafiyetleri ve Kisisel Mahremiyet
Sorunlari: Ozel Bir Hastanede Vaka
Analizi
Network Security Vulnerabilities and Personal
Privacy Issues in Healthcare Information Systems:
A Case Study in a Private Hospital

Nihan Namoglu, Yekta Ulgen

Biyomedikal Miihendisligi Enstitiisi,
Bogazigi Universitesi
nihan.namoglu@gmail.com, ulgeny@boun.edu.tr

Ozetce - Saghk sektorii, kagit belgelerden
elektronik kayitlara gecisle Dbirlikte, bilgi
teknolojileri ve internete olduk¢a bagimh hale
gelmistir.  Elektronik  kayitlarin maruz
kalabilecegi giivenlik risklerine karsi tedbirler
alinmadig siirece Kaliteli bir sistem elde etmek
miimkiin olmayacaktir. Bu calismada,
Tiirkiye’de 150 yatakh ozel bir hastane ile ortak
caligilmis  ve hastane bilgi sistemlerindeki
giivenlik zaafiyetleri ortaya koyularak hastane
sistemleri i¢in giivenli bir ag altyapisimin
onerilmesi hedeflenmistir. Tiirkiye’deki
diizenlemelere ait kriterler ABD ve AB’deki
kriterler ile karsilastirnlmms; farkh sektorlerin
uyguladigi ve saghk  sektoriinde de
uygulanabilecek iyi uygulamalari iceren giivenlik
kontrolleri sunulmustur. Calisma, hastanenin

HIPAA ve ISO 80001 gibi bilinen saghk
standartlarina uyumlu olmadigim
gostermektedir. Hastane yonetiminin Kisisel

mahremiyet ve giivenlik konularina yaklagiminin
destekleyici olmadig1 ve sorumlulugun IT ve
Biyomedikal Miihendisligi Departmanlari’’na
birakildig: goriilmektedir. Hastanelerin
elektronik ortama gecisiyle birlikte,
vatandaslarin elektronik saghk kayitlarimin
korunmasi, kisisel mahremiyeti saglamak
acisindan zorunlu hale getirilmelidir. Bu ¢alisma
saghk sektoriinde politikalar1 belirleyenlere ve
diizenleyici otoritelere vatandaslar icin giivenli
bir ortam olusturma konusunda yol gosterici
olabilir.

Abstract - Healthcare industry has become widely
dependent on information technology and internet;
as it moves from paper to electronic records.
Healthcare industry has become widely dependent
on information technology and internet; as it moves
from paper to electronic records. Despite the
benefits of electronic system, good quality may not
be totally achieved unless its risks to security are
mitigated. Working in collaboration with a 150 bed
private hospital in Turkey; this study aims to present
a secure healthcare network infrastructure while
presenting the security vulnerabilities in the current
hospital information systems. The regulation criteria
in Turkey and counterparts in USA and EU are
compared according to their privacy approach and a
list of items for common security controls from
different industries is proposed as a best practice.
The study shows that the hospital is not compliant
with known healthcare standards like HIPAA or ISO
80001. Management’s attitude against privacy and
security shows that the responsibility is totally to IT
and Biomedical Engineering Departments. As
hospitals are adopting electronic transactions,
consideration must be given to protect public
electronic health records in terms of personal
privacy aspects. Healthcare industry in Turkey
should benefit from best practices in other industries
and applications in other countries. This study can
lead the pathway for policy makers in healthcare
organizations and regulation authorities to
implement a more secure environment for every
citizen.

P2

El Bileginin Ekstansiyon ve Fleksiyon
Hareketinin Analizi i¢in Biyomekanik
Model Gelistirilmesi
Development of A Biomechanical Model for the
Analysis of the Wrist Extension and Flexion
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Ozetce - El bilegi, el ve 6n kol uzuvlarim birbirine
baglar ve iki farkh diizlemde harekete izin verir.
Boylelikle elin hareketliliinde 6nemli bir yere
sahiptir. Onceki c¢ahsmalarda arastirmacilar
farkli matematiksel modeller ve yontemler
kullanarak el bileginin hareketini
incelemislerdir. Bu cahsmada, el ve el bilegi

sagital diizlemde basit sarka¢ seklinde
modellenmistir. Bu islem icin
MATLAB&Simulink tabanh SimMechanics

yazihmindan faydalamlmistir. Hareket analizi
verileri kullanilarak yapilan benzetim sonucunda
elin  ekstansiyon ve fleksiyon hareketleri
sirasinda meydana gelen el bilegi momenti
hesaplanmistir. SimMechanics ortaminda
olusturulan modelin faydal sonuclar verdigi
goriillmiistiir.

Abstract - The wrist links hand and forearm to each
other and it allows movements in two different
planes. Thus it has an important role in the mobility
of the hand. In previous studies, researchers have
analysed the movement of the wrist joint using
different mathematical models and methods. In this
study, the hand and the wrist have been modelled as
a simple pendulum in the sagittal plane.
MATLAB&Simulink-based SimMechanics
software was used for this process. The joint torque
of the wrist during extension and flexion movement
of the hand was calculated using motion analysis
data. It has been found that the SimMechanics model
given useful results.

P3

Cok Kanallh EEG Kullanarak Begeni
Kestirimi
Prediction of Preference Using Multichannel EEG

Biilent Y1lmaz', Stimeyye Korkmaz?, Dilek Betiil
Arslan?

1. Elektrik-Elektronik Miihendisligi Boliimii,
Abdullah Giil Universitesi
bulent.yilmaz@agu.edu.tr

2. Tiirkiye Kamu Hastaneleri Kurumu, Lzmir
k.sumeyye@hotmail.com
3. Biyomedikal Miihendisligi Enstitiisii,
Bogazigi Universitesi
betul.dilek.arslan@hotmail.com

Ozet¢e - Pazarlama uzmanlarinin genelde hedefi;
tiiketici tercihlerine gore iiriinlerin tasariminin
ve sunumunun yonlendirilmesidir. Tiiketici
tercihlerinin anlasilmasina yonelik olarak ¢esitli
arastirma teknikleri gelistirilmistir. Bunlardan
biri de fonksiyonel goriintiileme yontemleri
kullanilan néropazarlama yaklagimlaridir. Bu
c¢aliymanin amaci bir denegin herhangi bir iiriinii
begenip begenmedigini sadece EEG verileri
iizerinden kestirmeye/tahmin etmeye doniik
yaklasimlar gelistirmektedir. Bu kapsamda, 10
adet saglak ve saghkh bayan denekten 19 kanalll
EEG sistemiyle kayitlar ahimmustir. Kayitlar
esnasinda deneklere 10 saniye siireyle gosterilen
16 adet bayan ayakkabisim begendiklerinde bir
butona basmalar1 istenmistir. Alman EEG
kayitlar1 iizerinde Onisleme, Burg yontemi
kullanarak gii¢ spektral yogunlugu (GSY)
hesaplama, bu hesaplamadan ortalama bant
giiclerinin tespiti, destek vektor makinalar ile
siiflandirma gibi islemler gerceklestirilmistir.
Bu analiz sonucunda temiz 153 epoktan (48’i
begeniye Kkarsihik geliyor) ortalama %75
oraninda denegin herhangi bir ayakkabiyr
begenip begenmedigini kestirebiliyoruz.

Abstract - The general aim of marketing experts is to
direct the design and presentation of a product in
accordance with consumer preferences. Various
research strategies have been developed to
understand consumer preferences. One of these
strategies is the neuromarketing, a functional
imaging approach. In this work, 19-channel EEG
signals were acquired from ten righthanded,
healthy young female subjects. Sixteen shoes were
presented for 10 seconds, and when they liked any
one of them they were supposed to push a button. On
the EEG recordings preprocessing, power spectral
density estimation (Burg method), feature extraction
using power spectral coefficients (mean band
power), and classification using support vector
machines were applied. The analysis results showed
that out of 153 clean epochs (48 of which
corresponded to like cases) 75% of the epochs were
predicted correctly whether the subject liked a shoe
or not.
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Kikirdak Kalinhginin Spektroskopik
Yontemle in vivo ve Gercek Zamanh
Degerlendirilmesi
In vivo and Real Time Evaluation of Cartilage
Thickness by Spectroscopic Method

Yasin Gokget, Aslinur Sircan-Kiigiiksayan?, Halil
Atmaca’, Murat Canpolat:

1. Biyomedikal Optik Arastirma Unitesi,
Abkdeniz Universitesi
{yasingokce, aslinursircan, canpolat}
@akdeniz.edu.tr
2. Ortopedi ve Travmatoloji Anabilim Dali,
Alkdeniz Universitesi
drhalilatmaca@hotmail.com

Ozet¢e - Kikirdak hasari artroskopi yapilan tiim
dizlerin  %60-90’mn da mevcuttur ve bu
hasarlarin c¢esitli dereceleri vardir. Kikirdak
hasarimin iyi bir sekilde derecelendirilmesi
cerrahin  ameliyat Kkararlar1 icin oldukca
onemlidir.  Ayrica  kikirdaktaki  yapisal
degisikliklerin erken ortaya konulmasi; kikirdak
kaybimin onlenebilmesini saglamaktadir.
Artroskopi eklem kikirdagimin tanisinda bugiin
icin altin standart goriinmektedir. Ancak
artroskopik derecelendirme sistemlerinin ana
dezavantaji cerrahlarin gorsel olarak yaptiklari
subjektif degerlendirmeye bagh olmasidir. Bu
c¢alismanin amaci daha dnce dana dizi patellas
kikirdag: iizerinde ex-vivo olarak basarih bir
sekilde test ettigimiz optik sistemin Kklinik
calismalarda kullamilacak olan versiyonunu
gelistirmek ve kikirdak hasarmi teshisteki
duyarhiligini  ve ozgiinliigiinii belirlemektir.
Eklem kikirdag, eklem yiizeylerinde siirtiinmeyi
azaltan ve yiiklenme Kkuvvetlerinin dengeli
gecisini saglayan 6zellesmis bir bag dokusudur.
Damar ve sinir yapilarina sahip olmayan eklem
kikirdagi olduk¢a aktif ve karmasik bir
metabolizmaya sahiptir. Kikirdak hasari
ortopedik tipta 6nemli bir sorundur ve diinya
capinda milyonlarca insam etkilemektedir.
Ornegin, osteoartrit en sik goriilen eklem
hastali@idir ve 60 yasin iizerindeki Kisilerin
%10’unu etkiler.

Abstract - Cartilage lesions are present in 60% to
90% of all knees undergoing arthroscopy and these
lesions have different grades. Grading of cartilage
damage in a good way is very important for the
surgeon's decision to operate. In addition, early to
reveal structural changes in the cartilage; allows
preventing the loss of cartilage. Arthroscopy appears
to be the gold standard for the diagnosis of articular
cartilage today. However, The main disadvantage of
all arthroscopic grading systems for cartilage lesions
is the individual dependence on the surgeons’
subjective assessment. The aim of this study is to
develop a new version to be used in clinical trials of
the optical system that we tested successfully on ex-
vivo model of calf’s patella cartilage and to
determine its diagnostic sensitivity and specificity
on cartilage damage. Articular cartilage reduces the
friction forces in the joint surfaces and is a
specialized connective tissue. Altough articular
cartilage does not have vascular and neural
structures, it has a highly active and complex
metabolism. Cartilage damage is a major problem in
orthopedic medicine and affects millions of people
worldwide. For example, osteoarthritis is the most
common bone disease and 10% of people over the
age of 60 are affected.
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Akut Koroner Sendromlarin Otomatik
ST/T Smiflandiricisi ile Erken Tanisi
Early Diagnosis Of Acute Coronary Syndromes
With Automatic ST/T Classifier

Merve Begiim Terzi!, Orhan Arikan?,
Adnan Abacr?, Mustafa Candemir?,
Mehmet Dedoglu

1. Elektrik ve Elektronik Miihendisligi Boliimii,
Bilkent Universitesi
{mbterzi, oarikan, dedeoglu}@ee.bilkent.edu.tr
2. Tip Fakiiltesi, Kardiyoloji Anabilim Dali
Gazi Universitesi {abaci)@gazi.edu.tr
{mstfcndmr}@hotmail.com

Ozet¢e - Akut koroner sendrom hastalarinda,
miyokard infarktiisii baslangicindan 6nce gegici
gogiis agrilari ile birlikte EKG’de ST segment ve
T dalgasinda degisiklikler meydana gelmektedir.
Akut koroner sendrom teshisini erken yapmak
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amaciyla, EKG sinyalinin ST/T kismindaki
degisiklikleri saptayan yeni bir teknik
gelistirilmistir. Gelistirilen teknigin gercek EKG
sinyalleri iizerinde uygulanmasi sonucu énerilen
teknigin giivenilir tespitler yaptig1 gosterilmistir.
Bu nedenle, gelistirilen teknik ile akut koroner
sendromlara erken tam konularak, kalp
yetmezligi ve 6liilm oranlarinda belirgin azalma
saglanmasi beklenmektedir.

Anahtar Kelimeler: Elektrokardiogram (EKG)
sinyal simiflandirma, oznitelik tespiti, destek
vektor makinesi (DVM), kernel metodu, akut
koroner sendrom, akut miyokard infarktiisii.

Abstract - In patients with acute coronary syndrome,
temporary chest pains together with changes in ECG
ST segment and T wave occur shortly before the
start of myocardial infarction. In order to diagnose
acute coronary syndromes early, a new technique
which detects changes in ECG ST/T sections is
developed. As a result of implementing the
developed technique to real ECG recordings, it is
shown that the proposed technique provides reliable
detections. Therefore, the developed technique is
expected to provide early diagnosis of acute
coronary syndromes which will lead to a significant
decrease in heart failure and mortality rates
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SSVEP Tabanh Beyin Bilgisayar Arayiizii
icin Gorsel Uyaran Parametrelerinin
Incelenmesi
Analysis of Visual Stimulus Parameters for
SSVEP Based Brain Computer Interfaces

Berrenur Saylam, Ozan Caglayan, Reis Burak
Arslan

Bilgisayar Miihendisligi, Galatasaray Universitesi
berrenursaylam@gmail.com, {ocaglayan,
buarslan}@gsu.edu.tr

Ozetce - Beyin bilgisayar arayiizii (BBA) insan ve
makine arasinda iletisim kurmay: saglayan bir
sistemdir. Motor néron hasar1 sonucu cesitli
uzuvlarim kullanamayan insanlarin giinliik
yasamlarim1  Kolaylastirmak icin tekerlekli
sandalye, robot kolu gibi cihazlarin diisiince
giiciiyle kontrol edilebilmelerini saglayan

BBA sistemleri gelistirilmektedir. Bu
calismada Kararh Durum Gorsel Uyarilms
Potansiyel (SSVEP) tabanh BBA sistemlerinde
hangi renk, uzakhk ve frekansta en iyi beyin
yamtlarinin izlenebildiginin incelenmesi icin 7
farkh uyarim frekans1 (15,17,19,21,24,27 ve
30Hz) ve 3 farkh renkte LED (beyaz, kirmzi,
yesil), 35-60-150 cm mesafelerinden gorsel
uyaran iiretimi i¢in kullanilmistir. Emotiv EEG
cihazi ile 8 denekten her bir parametre icin
ortalama 20 saniyelik EEG verisi filtrelerek
toplanmis ve elde edilen 504 EEG kayd:
incelenerek en iyi uyaran parametrelerinin 15-
24Hz frekans arahgi, 60cm uzakhk ve kirmizi
LED iicliisii oldugu tespit edilmistir.

Abstract - Brain computer interface (BCI) is a
system which allows communication between
human and machine. BCI systems that control
wheelchairs, robotic arms etc. by means of brain
activity are being developed to facilitate the daily
life of people who can not use their limbs due to
damage in motor neurons. In this study, the color,
distance and frequency of the visual stimuli are
investigated to find out the most prominent brain
responses for Steady State Visual Evoked Potential
(SSVEP) based BCI systems. 7 stimulation
frequencies (15,17,19,21,24,27 and 30Hz) and 3
different colors (white, red, green) were used from
35-60-150 cm distances in order to generate visual
stimuli. As a result of examination of 504 EEG
segments produced by recording 20 seconds of EEG
data for each parameter from 8 subjects using
Emotiv EEG headset, 15-24Hz frequency band,
60cm distance and red color were found to be the
optimum stimulus parameters.
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Diz Eklemi Protezi Test Platformu
Tasarim

A Test Platform Design for Testing Knee
Prostheses

Atila Yilmaz, Tuna Orhanlt
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Ozetce - Bu calismada, diz eklemi tasarimm ve
performans testleri icin kullanilabilecek bir diz
iistii protez test platformu ve bu test platformu
iizerinde gerceklestirilen ¢esitli kinematik
¢oziimleme c¢alismalar1 sunulmaktadir. Bu test
platformunun tasarlanma amaci, kullanmilan
denetim mekanizmas1 ve elektromekanik
donanim ile insan yiirilyiisiiniin bacak iistii
aktivitesinin periyodik yapisim iiretebilmektir.
Bu mekanizma ile 6zellikle diz eklemi iizerinden
bacagim kaybetmis kisiler icin tasarlanan
protezlerin tasarim sonuclar1 engelliye bagh
olmaksizin degerlendirilebilecektir. Tasarlanan
sistemin iirettigi yiiriiyiis hareketinin normal
yiiriyiise ne denli yaklasabildigini
belirleyebilmek icin dogal yiiriiyiisten ve test
platformu tarafindan iiretilen yiiriiyiisten
goriintii tabanh ol¢iim diizenegi ve duyarga
tabanh 6l¢iim diizenegi ile veriler toplanms ve
cesitli ¢oziimleme calismalan
gerceklestirilmistir. Dogal yiiriiyiise yakinhg:
sinanmis bu test platformu tasarlanan diz iistii
protezlerin uzun erimli testlerinin
gerceklestirilmesi icin planlanmistir. Calismanin
son bdliimiinde test platformu iizerinden ve
dogal yiiriiyiis iizerinden alinan goriintii ve
duyarga verilerinin ¢dziimleme sonuclar:
verilmektedir.

Abstract - This study presents an above-knee
prosthesis test platform for designing and testing
knee prosthesis and shares various kinematic
analysis results obtained from this system. The main
goal for developing such test platform is to generate
the periodic move of above knee activity by using
basic control units and electro-mechanic units. This
platform helps us to assess the design outcomes of
the prosthesis so that test studies become less
dependent to human trials. Above-knee prosthesis
test platform performance tests were conducted with
both an image based motion measurement system
and a direct type motion measurement system and
analysis results were evaluated for assessing to what
extent the natural periodic movement of the hip was
approximated with designed electromechanical
simulator. This platform giving approximated gait
motions is designed to cover long term testing stages
of the above knee prostheses. In the last part, the
results obtained from the image and sensor based
measurement systems are compared for natural
movement and artificial movement generated by
prosthesis test platform.
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Micro- and Nanofibrous Structures and
Biomedical Applications

Ayse Celik Bedeloglut, Sukhwinder K. Bhullar

1. Department of Fiber and Polymer Engineering,
Bursa Technical University, Turkey
2. Department of Mechanical Engineering, Bursa
Technical University, Turkey
3. Department of Mechanical Engineering,
University of Victoria, Victoria, Canada

Abstract - Spray coating by airbrush is a low-cost
and easily adaptable technique forming films or
micro- and nanofiber webs on a variety of targets
directly. It is portable and has a potential to produce
on-demand micro- and nanofiber webs directly on
any substrate for medical or non-medical purposes.
Therefore, in this study, the effect of solvent type
and nozzle diameter on the webs made of
biodegradable and biocompatible polymeric micro-
and nanofibers was investigated. Detailed images of
produced webs were evaluated in terms of fiber and
bead formation and also diameter of fibers were
measured. Fabricated structures by using 4%
chloroform solution and 0.3 mm nozzle diameter
gave more homogenous and thinner fibers. These
biocompatible and biodegradable micro- and
nanofibtous structures could have a potential in the
medical field requiring direct, rapid and
conformable applications.
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Kas Yorgunlugunun Degerlendirilmesi
icin Mekanomyogram Sinyallerinin
Analizi
Analysis of Mechanomyogram Signals for
Evaluation of Muscle Fatigue
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Ozet¢e - Kas yorgunlugu, kas kasilmalar
esnasinda maksimum kuvvet iiretim
kapasitesinin azalmasidir. Kas yorgunlugu, kas
ve iskelete ait hastaliklar icin bir risk faktoriidiir.
Bu sorun, ergonomi ve fizyolojik arastirma
alaninda kas yorgunlugunun nicel olarak
derecelendirilmesini bir ihtiya¢ haline getirir.
Kas yorgunlugu nicel bir deger degildir, bu
yiizden kastaki pH derecesi, kandaki oksijen
seviyesi ve laktat seviyesi gibi dlciilebilir
parametrelerden dolayh olarak kas yorgunlugu
degerlendirilmesi ¢calismalar1 yapilmaktadir. Bu
amagla kullamlan biyolojik sinyallerden biri de
mekanomiyogram sinyalleridir. Bu ¢alisgmanin
amaci izometrik kasilma esnasinda kaydedilen
mekanomiyogram (MMG) sinyallerini
kullanarak kas yorgunlugunu analiz etmektir.
Calismamizda MMG sinyalleri 6 goniilliiniin (3
bayan, 3erkek) biceps brachii ve triceps brachii
kaslarindan  kaydedildi. Oznitelik c1karma
amaciyla frekans ekseninde ortalama frekans
(OMF) ve ortanca frekans (OCF) , zaman
ekseninde ise karelerin ortalamasmin karekokii
(KOKK) oznitelikleri hesaplandi. Elde edilen

sonuglar MMG’ nin  kas  yorgunlugu
degerlendirilmesinde kullanilabilecegini
gostermektedir.

Abstract - Muscle Fatigue is the reduction of force
generating capacity during muscle contraction.
Muscle fatigue is one of the risk factor for
musculoskeletal problems, and as a risk factor; it
needs to rating of muscle fatigue quantitatively in
the field of ergonomics and physiology. However
muscle fatigue is not a quantitative value. Therefore,
researchers focus on several measurable parameters
which can be used to analyze the muscle fatigue
such as, pH, blood oxygen and lactate level. One of
the signal which can be recorded for analyzing of
muscle fatigue quantitatively is mechano-
myography (MMG). The aim of this study is to
analyze the muscle fatigue during isometric
contractions using MMG. MMG signals were
recorded from biceps brachii and triceps brachii
muscles of six (3 Female, 3 Male) voluntary subject.
For feature extraction purposes, were computed root
mean square (RMS) value in time domain, mean
frequency (MNF) and median frequency (MDF) in
frequency domain. The results showed that muscle
fatigue can be evaluated from MMG signals.
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Girisimsel MRG Uygulamalan i¢in MR
Giivenli Parcali Metalik Kilavuz Tel
Tasarimi
“MR Safe” Segmented Metallic Guidewire For
Interventional MR1 Applications

Burcu Basar*, Toby Rogers?, Robert J. Lederman?,
Ozgur Kocaturk?

1 Biyomedikal Miihendisligi Enstitiisti,
Bogazi¢i Universitesi, Tiirkiye
2 Division of Intramural Research, National Heart
Lung and Blood Institute,
National Institutes of Health, Bethesda, USA

Ozetce - Klinik girisimsel islemlerde kullamlan
kilavuz tel ve kateter gibi metalik, iletken
malzemelerden olusan cihazlarin manyetik
rezonans goriintiileme (MRG) sirasinda
radyofrekans (RF) dalgalarina bagh isinmasi,
hasta saghgr ve giivenligini tehdit etmesi
nedeniyle uzun siiredir bir problem olarak
goriilmektedir.  Cesitli  gruplarin  yaptig
calismalar, kullamlan tellerin uzunlugu veya
yahtim kalinhgm optimize ederek rezonans
frekansimin ~ Larmor  frekansimin  otesine
¢ekilebilecegi, boylece intravaskiiler cihazlarin
ozellikle distal ucunda meydana gelen 1sitnmamn
azaltilabilecegini gostermistir. Fakat vucut
icerisinde kalan kilavuz telin boyu wve
oryantasyonu uygulama sirasinda surekli
degistiginden “MR guvenli” metallik bir tasarim
henuz bulunmamaktadir. Girisimsel MRG
uygulamalar1 i¢in segmente edilmis nitinol
govdeden olusan MR giivenli 0.035” capinda
kilavuz tel gelistirilmistir. Bu pasif cihaz nitinol
telleri elektriksel olarak yalitilmas nitinol tiipler
vasitasiyla birlestirerek yapilmistir. Govdeyi
olusturan , nitinol telleri 1.5 T MR cihazi icin
viicut icerisinde ¢eyrek dalga boyu elektriksel
uzunlugundan (10cm) daha kisa parcalara
ayrilmistir ve minimum dénme yar1 ¢apindan
¢ok daha Kkiiciik uzunluktaki yahtilmis nitinol
tiipler sayesinde bir araya getirilmistir. Bu
sayede biitiin kilavuz tel boyunca duran dalga
olusumu, dolayisiyla RF etkilesimine bagh
isinmanin engellenmesi saglanmistir. Mekanik
ozellikleri arttirmak ve kullamm sirasinda
meydana gelebilecek istenmeyen biikillme ve

BIYOMUT 2014-Biyomedikal Miihendisligi Ulusal Toplantis
Istanbul, 16-17 Ekim 2014, Bogazici Universitesi



kirilmalar1 en aza indirme adina govde iizerine
metalik olmayan fiber orgiilii bir katman
gecirilmistir. Cihazin distal ucuna MRG altinda
goriiniirliigii. artirmak adina demir oksit
isaretleyiciler konmustur. Cihazin mekanik
ozelliklerini belirlemek icin distal uc¢ esnekligi,
dondiiriilebilirlik, izlenebilirlik, itilebilirlik ve
biikiilme testleri gerceklestirilmistir. Ayrica,
birlestirilmis segment parcalar1 iizerinde ISO
10555 tarafindan belirlenmis olan kopma giicii
kriterlerine uygunlugu test etmek adina gerilme
dayanim testleri yapilmistir. in vitro RF
etkilesimli 1sinma testleri jel fantom icerisinde
fiber optik sicakhik probu kullamlarak 15 T
scanner (Espree, Siemens, Erlangen, Almanya)
altinda yapilmistir. Goriiniirliigii ve mekanik
performansi degerlendirmek adma cesitli
sekanslar ve MRG parametreleri in vivo
deneyleri sirasinda denenmistir.

Abstract - RF induced heating of conductive wires
such as guidewires and braided intravascular
catheters under magnetic resonance imaging has
been a restricting issue in clinical interventional
approaches. It has been shown by several groups that
heating on the tip of intravascular devices can be
minimized by optimizing wire length or thickness to
shift resonance frequency beyond that of Larmor
frequency. An MR-safe segmented nitinol core
guidewire was developped for intravascular
applications. The passive device was constructed
using nitinol rods joined together by electrically
insulated nitinol tubes. The core was segmented into
rods less than the quarter wavelength within the
body for 1.5 T scanner (10cm in length), and
insulated electrically, thereby eliminating the
standing wave formation, hence, heating. Non-
metallic fiber braided layer was added on top of the
core structure to enhance mechanical properties
while minimizing the undesired breaks and kink
during use. Iron oxide markers were incorporated
onto the tip of the device for enhanced tip visibilty
under MRI. In vitro RF induced heating tests were
performed in a gel phantom, using a fiber optic
temperature probe under 1.5T scanner (Espree,
Siemens, Erlangen, Germany). Different sequences
and flip angles were used for visibility evaluation.

To assess the mechanical performance of the device
tip flexibilty, torquabilty, trackability tests were
conducted. Additionaly, tensile strength tests were
performed on segments of the wire to ensure that the

device meets tensile strength criteria as defined by
I1SO 10555.
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Kalp Yetmezligi Olan Hastalarin
Siiflandirilmasi
The Classification of Patients with Heart Failure

Tuncay Bayrak', Hasan Ogul?

1. Bilgisayar Miihendisligi Béliimii,
Baskent Universitesi
tbayrak@baskent.edu.tr
2. Bilgisayar Miihendisligi Boliimii,
Baskent Universitesi
hogul@baskent.edu.tr

Ozetce - Ekokardiyografi, ultrasonik ceviriciler
ile yiiksek frekansh  ses  dalgalarimn
kullanimindan faydalanilarak kalbin anatomisi
ve fizyolojisini goriintiilleme yontemidir. Bu
yontem ile elde edilen sinyallere ekokardiyogram
adi verilmektedir. Bu sayede kalbin ¢alisma sekli
incelenebilmektedir ve bir ¢ok parametreye gore
herhangi bir anomali olup olmadig1 tespit
edilmektedir. Bu ¢cahsmada, Machine Learning
Repository (UCI) veritabamindan ahnan 74
hastaya ait ekokardiyogram sinyallerinden elde
edilen 7 adet 6znitelige gore farkli yontemlerle
smiflandirma  islemi  yapilmistir.  En  iyi
smiflandirma islemi Naive Bayes yontemi ile
gerceklestirilmistir ve %063 hassasiyet, %084
ozgiinlik ve %77 dogruluk degerlerine
ulasgilmuistir. Boylece, kalp yetmezligine bagh
oliimlerde hangi 6zniteliklerin belirleyici oldugu
tespit edilmeye calisilmstir.

Abstract - Echocardiography is imaging of anatomy
and physiology of heart with high frequency sound
waves by using ultrasonic transducers. The signals
obtained by using this method are defined as
echocardiogram. In this way, the function of heart
can be investigated and any abnormal case is
determined according to many parameters. In this
study, the classification was realized, according to 7
of features obtained from echocardiogram signals
belong to 74 of patient in Machine Learning
Repository (UCI) database. Naive Bayes was
determined as the best classification method for this
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dataset and 63% sensitivity, 84% specificity, and an
accuracy value of 77% has been reached. In
conclusion, this study presents an investigation of
determination of which features are significant in
death based on heart failure.

P12

Sodyum Alim Kisitlanmasinda Bébrek
Sinirinin Bébrek Fonksiyonlar1 Uzerine
Etkisinin Matematik Model Kullanarak
Analizi
Analysis of Effect of Renal Nerve on Kidney
Functions during Sodium Restriction by Using a
Mathematical Model

Fatih Karaaslan

Istanbul Il Saghk Miidiirliigii Simulasyon Merkezi
(SIMMERK)
matematikmodelfatih@gmail.com

Ozetce - Sodyum alim kisitlanmasinda, artmis
bobrek sempatetik sinir aktivitesinin (BSSA),
bobrekten sodyum atilimimin azaltilmasina
katkis1 ~ oldugu  hipotezi daha  onceki
calismamizda, fonksiyonel olarak birbirine esit
iki bobrekli dolasim sistemi modeli kullanarak
test edilmisti[1]. Modelde sodyum ahm
azaltilirken, es zamanl olarak, sag bobrek siniri
serbest birakilip, sol bobrek siniri normal
degerinde sabitlendiginde (bloke), sag bobregin
sol bobrekten daha az sodyum attig1 gézlenmisti.
Her iki bobrege aym kan basinci ve hormonlar
etki ettigine gore, sag bobregin daha az sodyum
atmasimin  sebebi, sag BSSA’nin yiikselmis
olmasiydi. Bu calismada ise, artms BSSA’nin
sodyum alim azaltildiginda bobrek
fonksiyonlar1 iizerine olan etkileri aym
matematik model kullanilarak analiz edildi.
Sodyum kisitlamasinda, siniri normal olarak
yanit veren (artma) sag bobrek ile siniri bloke sol
bobregin; kan akimlari, afferent arteriolar
direncleri, efferent arteriolar direncleri, bobrek
damar direngleri, glomeriiler hidrostatik
basinglari, glomeriiler filtrasyon hizlari, afferent
arteriolar  basin¢lari, afferent arteriolar
miyojenik cevaplari, afferent arteriolardan
nitrik oksit salimmlari, filtrelenen sodyum
miktarlann arasinda fark bulunamadi. Fakat

siniri saglam bobregin proksimal tiibiiliinden
sodyum geri emilimi ve renin salgilanmasi, diger
bobrekten daha fazla olarak tespit edildi. Bu
simulasyon sonucuna gore artmus BSSA’li sag
bobrekten daha az sodyum atilmasmin sebebi;
artmis BSSA’li  bobrekte sodyum  geri
emiliminin, siniri bloke sol bobrekten daha fazla
olmasidir.

Abstract - In our previous study, the hypothesis that
during sodium restriction an increased renal
sympathetic nerve activity (RSNA) contributes to
decreased sodium excretion was tested by using a
cardiovascular model with two kidneys [1]. The
RSNA of the left kidney was fixed at its normal
steady state value while allowing RSNA in the right
kidney to change normally in response to the
decreased sodium intake. The results demonstrated
that the kidney with intact RSNA excreted less
sodium than the RSNA fixed kidney. In this study,
the effect of an increased RSNA on kidney functions
during a long-term decrease in sodium intake is
analyzed by using the same mathematical model.
There is no difference between blood flows, afferent
and efferent arteriolar resistances, renal vascular
resistances, glomerular hydrostatic ~ pressures,
glomerular filtration rates, afferent arteriolar
pressures, myogenic responses, release of nitric
oxide, filtered sodium in the intact and the fixed-
RSNA kidneys during sodium restriction. However,
it is seen that proximal tubule sodium reabsorption
and renin secretion from the intact kidney is more
than the fixed-RSNA kidney. Thus, the reason why
the intact kidney excretes less sodium than the fixed-
RSNA kidney is that sodium reabsorption from the
intact kidney is more than the other one.
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pH’1n Polimer Bazh Mikropartikiillerin
DNA Adsorpsiyonu Uzerine Etkisi
The Effect of pH on the DNA Adsorption of
Polymer Based Microparticles
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Ozetge - Biyosensér, array teknolojileri ve
genetik hastaliklarin tams1 gibi alanlarda;
mikro-akiskanlar dinamigi tabanh sistemler ve
mikro ve nano parcacikh sistemler yaygin olarak
kullanilmaktadir. Bu  sistemlerde, DNA
saflasghrma onemli bir bilesendir. Bu tiir
yapilarin gelistirilmesinde pH, sorbent derisimi,
DNA Kkonsantrasyonlar1 gibi parametrelerin
belirlenip bu parametrelerin arastirilmasi DNA
saflastirma sistemlerinin gelistirilmesine 6nemli
katkilar saglayacaktir. Yaygin olarak kullanilan
farkl morfolojik ve gozeneklilik 6zelliklere sahip
silika bazhi sorbentlere alternatif olarak
gelistirilmekte olan polimer bazh yapilar, DNA
saflagtirllmas1 icin heniiz yeni yeni kullamima
girmektedir.

Bu caliymada DNA izolasyonu icin kullamlacak
manyetik mikropartikiil bazli yeni saflastirma
sistemlerinin  gelistirilebilmesi  icin; pH
parametresinin  adsorpsiyon iizerine etKisi
incelenmistir. Caliyma kapsaminda, gozenekli ve
es boyutlu polimer bazh manyetik
mikropartikiiller sentezlenmis ve bu
mikropartikiillerin farklh pH degerlerinde DNA
adsorpsiyon ozellikleri incelenmistir.

Abstract - Microfluidics dynamics based and micro
and nano particulate systems are widely used in
many fields such as biosensors, array technologies
and genetic diseases diagnosis. DNA extraction is
essential for these systems. Examination of
parameters such as pH, sorbent concentration, DNA
concentration will provide tremendous benefits for
development of DNA extraction systems. Polymer
based structures, which are alternatives to the
widespread usage of silica-based particles that have
different morphological and porosity characteristics,
are brand new in the DNA extractions field. In this
study, we examined the effect of pH on the DNA
adsorption for development of a new magnetized
polymer based micro particle for DNA extraction.
Porous and monodisperse polymer based micro
particles were synthesized and DNA adsorption
properties of these micro particles under different
pH conditions were examined during the study.
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Serebral Palsili Cocuklar icin Bir
Sandalye Tasarimi ve Gergeklestirilmesi
Design and Realization of a Chair for Children
with Cerebral Palsy Disease

Merve Cansu Kirman, Simay Urgiip,
Ali Umit Keskin

Biyomedikal Miihendisligi Boliimii,
Yeditepe Universitesi
{kirmancansu,simayurgup}@hotmail.com,
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Ozetce - Cahsmamzda serebral palsi (CP) hastasi
bir cocugun ev ortaminda dogru pozisyonda
oturmalarim  desteklemek icin yapilmis bir
sandalye tasarinm aciklanmistir.  Projenin
mekanik kisminda, sonlu ve sonsuz disli takimu,
bir buton ve silindir; elektronik kisminda ise DC
motor, mikroislemci, motor siiriicii ve kapama
acma anahtari, gerilim regiilatérii ve batarya
kullamildi. Bu sistem ¢ocuga nasil oturmasi
gerektigini ve bu eylemi ahskanhk haline
getirmeyi amaclamaktadir. Bu tasarim hastanin,
kullamilan butonla oyun oynar gibi, otururken
elini kullanabilmesi ve sarth refleks haline
getirebilmesini, yana  devrildiginde elini
devrildigi yana koymasi gerektigini 6gretir. Bu
da cocugun fizik tedavi siirecindeki ayakta
durma, oturma ve yiiriime ¢caliymalarma biiyiik
katki saglayabilir.

Abstract - In this study, an assistive device which
has been designed and realized specifically for a
child suffering from cerebral palsy (CP) disease is
described. Mechanical part of the Project consists of
finite and infinite wheels, cylinder, and the skeleton
of the chair while electronics consists of a
microcontroller, a DC motor driver, regulator, a
switch and a battery. Objective of the chair design is
to teach the child how to succeed the action of
sitting. It provides a conditional reflex by acquiring
the necessity to control her hand when falling aside.
Such a design may assist children with CP to stand
up, sitand walk during the process of physiotherapy.
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Atimh Lazer Depolama Yonteminde Lazer
Demet Sayisinin Kaplama Kalinhg:
Dagilimina Etkisi
Effect of the Amount of the Laser Beams on
Thickness Distribution for Pulsed Laser Deposition
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Ozetce - Biyo-uyumlu malzemelerin ince film
olarak implant yiizeylerine kaplanmasi, hiicre-
implant etkilesiminin pozitif yonde arttirilmasi
icin siklikla kullamlan bir yontemdir. Ote
yandan, malzemenin homojen bir sekilde
kaplanmas1 da implantin basaris1 acisindan
onem tasimaktadir. Atimh Lazer Depolama
(ALD) yontemi, diger kaplama ydéntemlerine
gore avantajlariyla bu amac¢ icin 6n plana
¢ikmaktadir. Ancak, bu yontemin homojen bir
kaplama yapmaktaki simrh tutumu ALD’yi
diger yontemlere gore geri plana tasimaktadir.
Geleneksel olarak tek bir lazer demetinin
kullanilmasi ufak bir malzemenin kaplanmasi
icin yeterli olabilirken, kaplanacak malzeme
boyutu biiyiidiik¢e bu sistem yeterli gelmeyebilir.
Ote yandan, malzeme iizerindeki lazer sayisinin
arttirllmasi ise daha homojen bir kaplamanin
eldesine imkin tammmaktadir. Bu sebeple, bu
c¢alismada hedef malzeme iizerindeki lazer demet
sayisinin  kaplamanin kalinhk dagilimna olan
etkisi gozlemlenmistir.

Abstract - Thin film deposition of biocompatible
materials over implants is a well known application
in order to accelerate the cell-implant interaction
positively. Besides, homogeneous deposition of the
thin film has high importance on the success of the
implant as well. Pulsed Laser Deposition (PLD) is

one of the novel deposition techniques in
comparison to other deposition systmes since it has
several advantages. However, limitted homogeneity
of the deposits decreases the popularity of PLD in
the field. It might be enough to coat a relatively
small substrate homogeneously by using single laser
beam traditionally, however, this method may not be
sufficient when the size of the substrate increases.
On the otherhand, increasing number of the laser
beam over the target material leads the increasing on
the homogeneity of the deposits. In this context,
effects of the amount of the laser beams on thickness
distribution of the deposited Titanium films was
investigated in this work.
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Ameliyathanelerde Mikroorganizmalar
Hangi Boyutlarda ve Hangi Besi
Ortamlarinda izlenmeli?

Which particule sizes and which nutrient medias
should be used in order to observe microorganisms
in the operating rooms?
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Ozetce - Ameliyathane ve yogun bakim
iinitelerindeki hava kalitesi, hava yoluyla tasinan
mikrobiyolojik ajanlarin yol ac¢tifi hastane
infeksiyonlarimin onlenmesinde kilit rol oynar.
Bu calismanin amaci, pasif 6l¢iim, aktif 6l¢iim ve
partikiil o6l¢iimii olarak ii¢ farkh hava
orneklendirme yontemi kullamlarak
ameliyathanelerdeki hava yolu ile tasinan
bakteri/mantar konsantrasyonlarinin
belirlenmesinde hangi partikiil boyutlarinda ve
hangi  besi  ortamlarinda  calisiimasinin
incelenmesi ve oda hava Kkalitesinin yontemler
arasi karsilastirihip degerlendirilmesidir.

Olgiimler bir hastanenin ameliyathanesinde
temiz oda ve iliskin ortamlarla bagdastirilms
standart 1SO 144644-1:1999 (E) uygun olarak
genel temizligin ardindan 21 ile 25 °C sicakhk ve
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% 37-75 bagll nem arahklarinda yapilmistir.
Bulgular sonucunda ameliyathanelerin hava
kalitesinin aktif ol¢iim kullanilarak
mikrobiyolojik degerlendirilmesinde, 4,1-7,1 pm
boyut arahklarinda Tryptic Soy Agar (TSA) ve
% 5’lik Koyun Kanh Agar besi ortamlarinin en
iyi sonug verdigi gozlenmistir.

Abstract - In the operating rooms and intensive care
units, air quality plays a key role in preventing
hospital acquired infections which occur due to
airborne microbiological agents. The aim of this
project is to observe which particule sizes and
nutrient medias should be used in order to identify
concentrations of airborne bacteria/fungi in the
operating rooms by using three different methods
which are passive sampling, active sampling and
particule counting methods respectively and to
evaluate the quality of air by comparing these three
sampling techniques. Following the general
cleaning of the operating rooms which is in
accordance with ISO 144644-1:1999 (E) standard
related to clean room and associated environments,
measurements are performed at temperatures
between 21 and 25 °C with 37-75 % relative
humidity. In consequence of indications, for
microbiological evaluation of air quality in the
operating room by using active sampling methods,
the best results are acquired with using Tryptic Soy
Agar (TSA) and 5 % Sheep Blood Agar with
particule sizes between 4,1 and 7,1 pm.
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insan Saghg icin Toksik ve Kanserojen
Etkiler Olusturan Benzo[a]piren’in Tayini
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Ozet¢e - Sunulan ¢alisma kapsaminda, ¢evre
sularinda eser miktarlarda bulunan
benzo[a]piren (BaP)’in tayini amaclanmistir.
Calismanin ilk asamasinda BaP baskilanms
poli(2-hidroksietil metakrilat-N-metakriloil-L-

fenilalanin)  monolitik  polimerler, yigin
polimerizasyonu yontemi ile sentezlenmistir.
Elde edilen monolitik polimerler, ogiitiilerek es
boyutlu partikiiller elde edilmistir. Ogiitiilen
polimerler elenerek 64-71 pm boyut arahigindaki
partikiiller ayrilms ve daha sonraki islemlerde
kullamlmstir. BaP  baskilanmms kompozit
kartuslar ise BaP baskilanms partikiillerin
varh@inda, 2-hidroksietil metakrilat (HEMA) ve
metilen bisakrilamidin (MBAAm), -12°C’da 24
saatlik  yari-donmus kosullar altindaki
polimerizasyonu ile iiretilmistir. Kartuslar,
sisme testi, taramali elektron mikroskobu
(SEM), elementel analiz ve Fourier doniisiimlii
infrared spektroskopisi (FTIR) yontemleri ile
karakterize edilmistir. Hazirlanan kompozit
kartuslar, sulu cozeltilerden BaP 6n-deristirme
islemlerinde kullanilmis ve on-deristirme
kosullar1 optimize edilmistir. Optimizasyon
caliymalar1 kapsaminda; BaP derisimi, pH,
santrifiij hiz1, sicaklik, iyonik siddet, monomer
oramm  ve partikil miktarinin  etkileri
incelenmistir. Kompozit kartuslarin  diger
polisiklik aromatik hidrokarbon (PAH) tiirlerine
kars1 secicilikleri, benzo[b]floranten (BbF),
benzo[k]floranten (BkF), indeno[1,2,3-cd]piren
(IcdP) ve 1-naftol varhginda gerceklestirilen
secicilik ¢alismalar ile belirlenmistir.

Abstract - The aim of this study is detection of a
trace amount of benzo[a]pyrene (BaP) in
environmental waters. In the first step, BaP-
imprinted poly(2-hydroxyethyl ~methacrylate-N-
methacryloyl-(L)-phenylalanine) [MIP] monolithic
polymers were synthesized by bulk polymerization.
The resulting monolithic polymers grounded to
obtain uniform fine particles which were in the
range of 64-71 um were used for further studies.
BaP imprinted poly[2-hydroxyethyl methacrylate]
composite cartridges were synthesized via
polymerization of 2-hydroxyethyl methacrylate
(HEMA) and N,N'-methylene bisacrylamide
(MBAAmM) in presence of BaP imprinted
microparticles under the semi-frozen conditions, at
-12°C over 24 hours. Resulting cartridges were
characterized by swelling test, scanning electron
microscopy (SEM), elemental analysis and Fourier
transform infrared (FTIR) spectroscopy
measurements. BaP imprinted composite cartridges
were used to extract BaP from aqueous solutions in
order to optimize the extraction conditions. In this
context, the effective factors such as BaP
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concentration, pH, centrifugation speed,
temperature, ionic strenght, monomer ratio and
amount of the particle embeded into composite
cartridge structure were evaluated via HPLC. The
selectivity of composite cartridge according to
polycyclic aromatic hydrocarbon (PAH) species
were determined via selectivity experiments.
Benzo[b]fluoranthene (BbF), benzo[k]fluoranthene
(BkF), indeno[1,2,3-cd]pyrene (lcdP) and 1-
naphthol were used in the competitive extraction
studies for determing selectivity constant.
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Okratoksin A Tayini icin Elektro-egirme
Yontemi ile Gelistirilmis Kiitle Hassas
immiinosensér Tasarimi
Design of Mass Sensitive Immunosensor
Enchanged with Electrospinnig Method for
Ochratoxin A Detection
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Ozetce - Bir mikotoksin gesidi olan okratoksinler
Aspergillus ve Penicillium mantar tiirleri
tarafindan iiretilmektedir. Okratoksin iireten
mantarlar msir, bugday, arpa, yer fisti, iiziim
suyu gibi  ¢esiti  besin  maddelerinde
bulunabilmektedir. Bu grubun ana toksini
insanlarda bébrek hasarlar1 ve kansere yol
acabilen okratoksin A’dir. Biyosensorler,
okratoksinler gibi dogal toksinler iceren
maddeleri tayin etmek icin yiiksek performansta
calisabilen sistemlerdir. Piezoelektrik kuvars
kristal mikroterazi (QCM) sistemleri biyosensor
calismalarinda kullanmilan, bu c¢aliymada da
tercih edilen Kkiitle hassas cevirici tiiriidiir. Bu
calismada gida endiistrisinde okratoksin A tayini
icin, elektro-egirme yontemi ile yiizey alam
arttirllmis kuvars kristal yiizeylerde biyolojik
tamiyicl tabaka hazirlacaktir. Oncelikle seliiloz
asetatin elektro-egirme yontemi ile kuvars kristal
yiizeyinde birikerek taniyict tabaka olarak

kullamlacak yiizey alaninin artmasi
saglanmistir. Ultra ince seliiloz asetat fiberler,
seliilloz asetatin N,N-dimetilasetamit/aseton’un
3:1 agirhk oraminda karisimiyla elde edilmistir.
Seliiloz  asetatin, sodyum periyodat ile
oksidasyonu sonucu yiizeyde elde edilen
aldehitler aracihgl ile antikorun
immobilizasyonu gercgeklestirilecektir. Farkh
okratoksin A derisimleri ile biyosensore ait
kalibrasyon dogrusu elde edilecektir. Ayrica,
sensoriin cevap siiresi ve olcebildigi en diisiik
derisim belirlenecektir.

Abstract - Ochratoxin is a mycotoxin produced by
several species of Aspergillus and Penicillium.
Ochratoxin can be found in foods such as corn,
wheat, barley, peanut and grape juice. This group’s
main toxin is ochratoxin A which causes cancer and
kidney damage in humans. Biosensors are high
performance systems that can be used to determine
substances  containing natural  toxins  like
ochratoxins. Piezoelectric ~ quartz  crystal
microbalance (QCM) systems used in biosensor
studies is a type of mass sensitive sensor which is
prefered in this study. In this study, in order to
determine ochratoxin A in the food industry, quartz
crystal surfaces have been modified with electro-
spinning method to increase the surface area. Fistly,
cellulose acetate is accumulated on the surface of the
quartz crystal by using electrospinning method
which increases the surface area. Ultrafine cellulose
acetate fibers were obtained from solvent mixture of
N,N-dimethylacetamide/acetone with weight ratio
3:1. Immobilization of the antibody will be
established by the aldehydes that were obtained on
the surface as a result of sodium periodate oxidation
with cellulose acetate. The calibration curve of this
biosensor will be obtained for different
concentrations of Ochratoxin A. Additionaly, the
response time and the measurable lowest
concentration of the biosensor will be determined
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Talamik inmede Ak Madde Degisimleri
White Matter Changes in Thalamic Stroke
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Ozetge - Sikca karsilasilan saghk
problemlerinden biri olan inmenin teshisi klinik
bulgular ve goriintilleme modaliteleri ile
miimkiin olabilmektedir. inmeli hastalarda
genellikle ak madde degisimlerine rastlanmakta
olup, beyin fonksiyonlarim dogrudan etkileyen
ak maddede gerceklesebilecek herhangi bir
degisikligin tespiti Onem tasimaktadir. Ak
maddenin mikroyapisal 6zelliklerinin noninvazif
olarak elde edilmesine imkén taniyan difiizyon
tensor goriintilleme ile patolojiye bagh
degisimlerin saptanmasi miimkiin
olabilmektedir. Bu c¢ahsmada, talamik inme
gecirmis hastalarin beyinlerinde hasar alan
bélgelerin saptanmasina, beyin sinir yolaklarimin
dagihmma ve patolojiye bagh yapisal
degisikliklerin niceliksel olarak takip edilmesini
saglayan istatistiksel hesaplara odaklanilmistir.
Saghklh kontrol grubu ile karsilastirmah
incelemenin  yam  sira, hastahk takip
c¢alismalarinda 6nemli bir bilesen olarak, sag ve
sol talamik inme hacimsel farkhliklar: ve sinir
yolaklar1  dagilmm  incelenerek  beyindeki
anatomik ozelliklere dayal karsilastirmali bir
yaklasim sergilenmis ve sag ve sol talamik inmeli
olgularda iki tarafli ve her bir talamus
bolgesinden  hesaplanan  voksel  bazinda
istatistiksel analiz sonuclar1 raporlanmistir. Bu
sonuclara uygulanan istatistiksel analizlerde,
inmeli olgularda ak madde iceren voksel
sayisinda ve ak maddenin toplam hacminde
azalma oldugu gosterilmistir. Kullanilan uzaysal
maskelerle talamusun sag ve sol béliimlerine
denk gelen inmenin yapisal ozellikleri
incelenmistir. Sonuglar, aym yolaklara ait
olciimlerin denekler arasinda karsilastirilmasini
ve talamik inme vakalarinda ak maddeye ait
voksel bazinda istatistiksel analizin tartisilmasini
saglamaktadir.

Abstract - Stroke as one the most significant health
problems can be diagnosed by clinical symptoms

and medical imaging modalities. Stroke patients
mostly suffer from white matter changes, so the
detection of any change in the white matter is
important in that the white matter is directly
affecting the brain functions. Diffusion tensor
imaging, which allows the determination of the
microstructural  properties of  white matter
noninvasively yields to extract the tissue changes
due to pathology. This study focuses on the brain
areas of patients affected by thalamic stroke using
the brain fiber tracts’ distribution which allows the
quantitative tracking of white matter changes.
Besides the comparison of the stroke patients with
the healthy control group, variations in white matter
volume and the fiber tract distribution between the
right and left thalamic stroke cases are also
computed in a voxel-wise manner. The statistical
analyses result that in thalamic stroke patients, the
total number of voxels with white matter and the
total volume of white matter have been decreased
with respect to controls. The developed spatial
masks aid to investigate the structural properties of
the stroke whether it’s in the right or left side of
thalamus. Results allow one to discuss the voxel
statistics of thalamic stroke cases and subjectwise
comparison of the same fibers.
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Ozetce - Goz hareketleri, dogal gorme islevinin,
degismez ve gerekli bilesenleridir. Goz takip
teknolojisi farkh disiplinlerdeki c¢alismalarda,
uzmanlasms Kisilerin acemilere kiyasla gorsel
dikkat farklhiiklarinin arastirllmasinda
kullanilmaktadir. Sporda goz hareketleri
arastirmalari, sporcularin performansina ve
bunun algisal islevlerle nasil ilintili olduguna
yogunlasmaktadir. Bu tip cahismalarin amaci
sporcularin gorme ve izleme davrams tarzlarim
egitmek ve dolayisiyla  performanslarmm
arttirmaya yonelik ¢ahsmalar1 diizenlemektir.
Bu calismada, uzman grup olarak elit Karate-Do
sporcular1 secilmis olup, amac Kkisilerin gorsel
davrams ahskanhklarinin ve desenlerinin, bakis
stratejilerinin aydinlatilmasi ve algi, dikkat ve
degerlendirme farkhihklariin ortaya
konabilmesidir. Deney paradigmas1 olarak,
diinya sampiyonasindan derlenmis Kata ve
Bunkai videosu sunulmustur. Yas ve cinsiyet
bakimandan es olan elit sporcular ile bu spora
ilgisi olan ancak hicbir sekilde uygulamamis

kisilerden, sporcularin hareketlerini takip
etmeleri ve ilgilerini sporcularmn teknigine
yoneltmeleri istenmistir. Goz hareketlerinin

takip edilmesi ile ortalama goz fiksasyon siireleri,
bir ilgi alamindaki toplam bekleme zamanlar:
hesaplanmis ve iki grup arasinda belirgin bir
ayrim saptanmistir. Elit sporcularin bakislarinin
daha az sabitlendigi, ancak sporcu olmayan
kisilere oranla bu fiksasyonun daha wuzun
siirdiigii saptanmustir. Bdylelikle, alaninda
uzman Kkisilerin yalmzca merkezden degil, aym
zamanda cevre alanlardan da bilgi topladiklar:
soylenebilmektedir. Bu bulgu, literatiirdeki goz
takip teknolojisi arastirma sonuclarn ile
ortiismektedir. Gelecek c¢alismalarda, farkh
Karate-Do dallarinda tecriibeli elit sporcu
gruplan karsilastirmal olarak incelenecektir.

Abstract - Eye movements are essential for natural
vision. Eye tracking technology is being used in
research in many disciplines to examine the
differences in the visual attention of experts and
novices. Eye tracking research in sports focuses in
the performance of athletes and its relation with
perceptual processes. The aim of these studies relies
in training the visual behavior of the athletes and to
arrange trainings to increase their performance. In

this study, the elite group is the Karate-Do players,
and the aim is to extract their visual behavioral
characteristics and patterns, to explore their gaze
strategies, and the differences in their perception,
attention and judgement. The experimental
paradigm is a Kata and Bunkai video montage from
World championships, where the elite athletes are
asked to follow the techniques of the players, and the
controls, which are interested in Karate-Do but not
ever tried it, are asked to follow the movements of
the players. During this time the eye tracking is done
and average fixation times, and dwell time in each
area of interest have been calculated, and a
significant difference between the two groups has
been detected. The elite athletes have less fixation
counts but longer fixation time compared to
controls. So the professionals are not only extracting
information from the center, but also from the
peripheral areas. This finding is in agreement with
the eye tracking literature. Future works will rely in
investigating Karate-Do players from varying
Karate-Do branches in groupwise comparison.
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Onislem Asamalarimin fMRG Verisinin
Grup Bagimsiz Bilesen Analizine Etkileri
Preprocessing Effects on Group Independent
Component Analysis of fMRI Data
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Ozetce - Fonskiyonel baglantihhk beyin aglari
(FBBA), beyindeki doku kaybimna bagil olarak
degisiklik  gosterebilmektedir.  FBBA’larin
fonsyionel beyin goriintiillerinden Kkestirimine
olanak saglayan yontemlerden olan grup
bagimsiz bilesen analizi uygulamasi ile verideki
uzaysal olarak birbirinden bagimsiz bilesenler
ortaya cikarilmaktadir. Onislem veya islem
sirasinda  de@isen parametreler icin grup
verilerinin birbirleri ile uzaysal ve zamansal
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olarak karsilastirilmasi olanakh olmaktadir. Bu
calismada, oddball paradigmasi1 siiresince
Alzheimer  ve hafif  bilissel bozukluk
hastalarindan cekilen fMRG verileri iki farkh
yontemle onislemden gectikten sonra grup
bagimsiz bilesen analizine tabi tutulmustur.
Onislem asamalar; kesit zaman diizeltmesi,
hareket diizeltmesi, ¢akistirma, normalizasyon
ve uzaysal yumusatma islemlerini icermekte olup
normalizasyon asamasinda secilen algoritma
acisindan farkhilasmaktadir. Sonrasinda
uygulanan grup bagimsiz bilesen analizi
parametreleri her iki onislem icin aymdir. Bu
analiz sonucunda, onislem asamalarindaki
farkhihigin bilesenlere olan etkileri incelenmistir.
Elde edilen bulgulara gore, bilesenlerin sabitligi,
giic spektrumlar1 ve uzaysal haritalan
normalizasyon isleminde kullamlan algoritma ile
degisim gostermektedir.

Abstract - Functional connectivity networks (FCN)
might differ due to tissue loss in brain. Spatially
independent components can be gathered with the
group independent component analysis, which is
one of the methods that can extract FCNs from fMRI
data. Comparison of spatial or temporal results of
group-wise data is possible for the differences in
parameters of the preprocessing or processing steps.
In this study, after the fMRI data, which is taken
from Alzheimer’s disease and mild cognitive
impairment patients during an oddball paradigm, is
preprocessed by two different methods; a group
independent component analysis is done. Both of the
preprocessing methods include slice time correction,
motion correction, coregistration, normalization and
spatial smoothing while they differ in normalization
step as the chosen algorithm varies. After the
preprocessing, group independent component
analysis is applied with the same parameters for both
of the methods. As a consequence, the effect of the
difference between the two preprocessing methods
are investigated. Depending on the results, stability,
power spectrums and spatial maps of the
components show an alteration by the algorithm
used in normalization step.
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Elastik Isik Tekli Sacilim Spektroskopisi
Datalarina Temel Bilesenler Analizi ve
Dogrusal Ayirim Analizi Uygulamasi ile
Prostat Dokularimin Smiflandiriimasi: On
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Application of Principal Component Analysis and
Linear Discriminant Analysis on Elastic Light
Single-Scattering Spectroscopic Data for
Classification of Prostate Tissue: A Preliminary
Study
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Ozetce - Tekli optik fiber probtan olusan Elastik
Isik Sacilim Spektroskopisi Sistemi (EISSS)
kullanarak prostat dokusu pozitif cerrahi
simirlar1 Temel Bilesenler Analizi (TBA) ve
Dogrusal Ayirim Analizi (DAA) ile tespit edildi.
Toplam 27 hastadan alinan 299 adet dokuda
EISS spektrumlar1 ahndi ve 450-750 nm
dalgaboyu arah@inda degerlendirildi. EISS
spektral datasi  “alun  standart” olan
histopatoloji sonuclan ile karsilastirildi. Data
analizi Temel Bilesenler Analizi (TBA) ve
ardindan Dogrusal Ayirim Analizi (DAA) ile
yapildi. Teshis performans1 icin Receiver
Operating  Characteristic  (ROC)  egimi
hesaplandi. Diskriminant skoruna bagh olarak
elde edilen smiflandirma sonucunda prostat
dokusu cerrahi smrlarinda malign dokuyu
benign dokudan ayirt etmedeki duyarhlik 100%,
secicilik 95.2% ve ROC egrisi altinda kalan alan
0.98 olarak bulundu. EISS sisteminin, prostat
dokusu cerrahi smirlarinda malign dokuyu
benign dokudan yiiksek duyarhlik ve secicilik ile
ayirt ettigi  gosterildi. Cahsmamzda, teshis
dogrulugu in-vivo fiber optik doku siniflandirma
uygulanabilirligini gosterdi.
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Abstract - Elastic Light Scattering Spectroscopy
(ELSS) system with a single optical fiber probe was
employed to detect positive surgical margins of
prostate cancer in combination with principal
components and linear discriminant analysis.
ELSSS spectra in the 450-750 nm wavelength
regions were obtained from the total of 299 tissue
samples from 27 patients. The ELSSS spectral data
were compared against the “gold standard”
histopathology results. Data analysis was done using
principal components analysis, followed by linear
discriminant  analysis.  Receiver  Operating
Characteristic (ROC) curve was calculated for
diagnostic performance. Classification based on the
discriminant score provided a sensitivity of 100%
and a specificity of 95.2%, in differentiating benign
from malign surgical margins of prostate tissues,
and the area under the ROC curve of 0.98. In this
study, it was shown that ELSSS system can
accurately distinguish benign and malign surgical
margins of prostate tissues with high sensitivity and
specificity. In our study, diagnostic accuracy
showed that the applicability of in-vivo fiber optic
tissue classification.
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Biyomedikal Malzemelerde Kullanilan
TI6AL4V Alagiminin Korozyon
Dayamimnin iyilestirilmesi
The Improvement of Corrosion Resistance of
Ti6Al4V Alloy Used Biomedical Materials
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Ozet¢e - Giiniimiizde biyomedikal ve dental
implantlarin yiizey o6zelliklerini gelistirmeye
yonelik bir¢ok yiizey modifikasyon teknikleri
uygulanmakta ve gerceklestirilen bu yiizey
islemleri ¢cok yonlii ele alinarak incelenmektedir.
implant malzemelerinin yiizey ozelliklerinin

bozunumu implantin tiiriine, kullanildig1 bolgeye
ve bu boélgenin hareketine bagh olarak
degismektedir. Biyo malzemelerin
uygulandiklar1 biyolojik dokularla biyo uyumlu
olmasi ve yiizey ozelliklerinin iyilestirilmesi icin
calismalar yapilmaktadir. Bu alanda
kullanilacak malzemelerin, biyolojik sistemlerle
etkilestiginde uyum saglayabilmeleri ve yan etki
olusturmamalar1 ¢ok onemlidir. Bu ¢alismada
biyomedikal malzemelerin iiretiminde giin
gectikce daha da 6nemli bir yer edinen Ti6Al4V
alasiminin (Grade 5) korozyon davramisi viicut
ortam sartlar1 olusturularak incelenmistir.
Korozyon testi icin Wenking M Lab100 test
cihazi kullamlmistir. Aym alasim reaktif
manyetik kaynakh sicratma teknigi ile TiN
kaplama yapilmus, daha sonra 37 oC’de Ringer
¢ozeltisinde korozyon deneyine tabi tutulmus,
polarizasyon egrileri elde edilmistir. TiN kaph
Ti6Al4V alasiminin korozyon direncinde 6nemli
bir fark olusturdugu tespit edilmistir.

Abstract - Today many different kind of surface
modification techniques are applying on medical
and dental implant surfaces to improve surface
specifications and there are many different specific
investigations for these techniques from various
aspects. The degradation on the surface properties of
the implant materials varies according to the type of
implant, usage area and the movement of this area.
Studies have been conducted for these implant
materials to be more biocompatible with the
biological tissues as well as improving their surface
properties. Improving the surface characteristics of
the implant materials very important. In this work,
changes in corrosion behaviour on grade 5-Ti6Al4V
alloy and TiN-coated alloys by reactive magnetron
sputtering were investigated in Ringer’s solution at
37C with use of Wenking M Lab100 test instrument.
The electrochemical behavior of coated and
uncoated Ti6AI4V alloys as a function of surface
characteristics was determined after
potentiodynamic  polarization.  The  results
demonstrated that TiN coated Ti6Al4Valloy was
more corrosion resistant than uncoated Ti6Al4.
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Elektronik Diz iistii Protezleri i¢cin Yapay
Sinir Aglar1 Tabanh Yiiriiyiis Evre
Kestirimi Uygulamasi
Implementation of Neural Network Based Gait
Phases Estimation for Electronic Knee Prosthesis
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Hacettepe Universitesi
etileyli@hacettepe.edu.tr, ayilmaz
@ee.hacettepe.edu.tr

Ozet¢e - Bu ¢ahsmada, mikroislemci kontrollii
yar1 etkin diz protezinin kullanicinin isteklerine
ve cevresel kosullara uyum saglayabilmesi
amaciyla, Yapay Sinir Aglar1 (YSA) kullanilarak
gelistirilmis yiirilyiis evre kestirim yontemi
sunulmaktadir. Bu  kapsamda, yiiriiyiis
hareketinin bir cevrimini bes fakli evreye bolerek

tanimlayan yiiriiyiis modeli benimsenmistir.
Mikrodenetleyici ile hareket olgiimii
yapilabilmesi amaciyla, iizerinde

mikroelektromekanik sistem (MEMs) sinifina
giren ivmedlcer ve jiroskop duyargalarimin
kullanildig: dogrudan ol¢iim  diizenegi
kullanilmistir. Ayrica, Kkestirim sonuglarinin
sinanmasi icin gerekli olan dayanak verilerin
iiretilmesi ve protezli yiiriiyiisiin basariminin
degerlendirilmesi amaciyla goriintii tabanh
ol¢iim diizenegindan faydalamlmstir.
Gelistirilen yontem verileri dinamik olarak
normalize etmekte ve bu veriler ile egitilmis sinir
agmmm  kullanm  ile yiiriiyiis evrelerini
kestirebilmektedir. Calismanin sonunda, ozel
tasarlanmis kalip ile protezi kullanabilen saghkh
bir denek iizerinde mikrodenetleyici ile gercek
zamanli uygulanan yontemin kestirim sonuglar:
paylasilmistir.

Abstract - In this study, a gait phase estimation
method using Artificial Neural Networks is
presented for the microcontroller based semi-active
knee prosthesis, in order to respond user demands
and adapt environmental conditions,. In this context,
a gait model that divides one gait cycle into five
phases is utilized. A sensor based system which is
composed of MEM accelerometers and gyroscopes,
are used with the aim of performing motion

measurement through microcontroller. Besides, an
image based measurement system is employed on
the purpose of producing the verification data and
assessing the success of prosthesis. The developed
method dynamically normalizes the input data and
estimates gait phases through the use of the neural
network which is trained by this data. The last part
of the study includes the real time results of gait
phase estimation method, which runs on the
prosthesis used by an healthy subject through the use
of a special socket.
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Ozet¢e - Bu arastirmanin amaci, miicadele sporu
yapanlarin tehlike ¢agrisinn yapan uyaranlara
Kkars1 emosyonel islemleme siirecini Olaya fliskin
Beyin  Potansiyeli (OiP) cahsmasi ile
incelemektedir. Bu ¢caliymada, Emosyonel Stroop
testinde, tehlike ¢agrisinu yapan kelimelerdeki
rengi adlandirmadaki gecikme miicadele sporu
yapmayanlardan ziyade miicadele sporu yapan
sporcularda beklenmektedir. Baska bir deyisle,
Emosyonel Stroop testinde, miicadele sporu
yapanlarda, tehlike ¢cagristiran uyaranlara karsi
notr uyaranlara gore daha fazla gecikme
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goriilmektedir. Bu baglamda, katihmcilara
rastgele notr ve tehdit iceren kelimeler
gosterilerek, olgiilen OIP sinyallerinden P300
bileseninin, tehdit cagristiran kelimelere karsi
farkhh cevap vermesi arastirnlmaktadir. Dort
katihmcidan toplanan EEG verilerinin analizi
sonrasinda, aktif miicadele sporu yapan grupta
tehlike c¢agristiran kelimelere verilen OIP
yamitlarinin  belirlenen 280-400 ms zaman
penceresi icerisindeki genligin toplam alanimin
notr kelimelere bakildiginda daha biiyiik oldugu
goriilmiistiir.

Abstract - This research will investigate emotional
processing of threat-relevant stimuli in athletes of
combat sports by means of an ERP study. In this
study, color-naming latency on threat-related words
will be expected in athletes of combat sports on the
Stroop task compared to athletes of non-combat
sports; in other words, it is expected that there will
be increased interference effect of threat-relevant
stimuli on the Stroop task. In this context,
participants will be shown neutral and threat-
relevant stimuli randomly, and it will be investigated
that whether the P300 wave of EEG show
differences in response to threat-related words.
After EEG data analysis, which were collected from
four participants, it is found that ERP responses
within the 280-400 ms time window, the amplitude
of the total area of threat-related words is larger than
neutral words for the group who are active in combat
sports.
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Ozetge - Bu ¢alismada, Si pulcuk yiizeyine sentezi

yeni gercgeklestirilen amino asit konjuge
kendiliginden diizenlenen molekiiller ile yiizey
modifikasyonu  yapilarak  hiicreler  icin
biyouyumlu mikro-gevre taklit edilmis ve bu
yapiya  hiicrelerin  tepkisi  incelenmistir.
Baslangicta, kullamlabilirligi basit olan ve kolay
yapilandirilabilir bir malzeme oldugu i¢in
yiizeyde  hicbir  girisim  gerceklesmeden
modifikasyon yapilabilen Si pulcuklar substrat
olarak secilmistir. ilk asamada, Si pulcuklarin
yiizeyleri temizlenmis, amino asit konjuge
kendiliginden diizenlenen molekiiller [Histidin-
Kendiliginden Diizenlenen Molekiil (His-KDM)
ve Lozin-Kendiliginden Diizenlenen Molekiil
(Loz-KDM)], 3-Aminopropiltrietok-  silan
(APTES) ve poli-L-ornithin (PLO) ile yiizey
modifikasyonu gerceklestirilmistir. Daha sonra
yiizeylerin  karakterizasyonu temas acisi
olgiimleri, X-Isim fotoelektron spektroskopisi,
atomik gii¢ mikroskobu ve elipsometre ile analiz
edilmistir. Karakterizasyon sonuclar1 elde
edildikten sonra 1929 fibroblast hiicreleriyle
hiicre caliymalar1 gerceklestirilmistir. Hiicre
¢ogalmasi hakkinda bilgi sahibi olmak i¢cin MTT
analiz yontemi gerceklestirilmistir. Bu sonuclara
gore, yiizeyde bulunan fonksiyonel gruplarin
katkistyla artan hiicre cogalmasinin gerceklestigi
goriillmiistiir. Sonug¢ olarak, malzeme
yiizeylerinde Kkontrollii olusturulan molekiil
yapilarin biyomedikal uygulamalar icin biiyiik
potansiyele sahip oldugu gézlenmistir.

Abstract - In this study, Si wafer surface was
modified with newly synthesized self-assembled
monolayers to mimic a biocompatible micro-
environment for the cells and to observe their
behavior. Begin with; Si wafer is chosen as its
availability is easy and well-established structures
can be obtained in the surface modification without
any interference. In the first step, Si wafers were
cleaned and modification of surfaces was carried out
with amino acid conjugated self-assembled
molecules [Histidine-Self Assembled Molecule
(His-SAM), and Leucine-Self Assembled Molecule
(Leu-SAM)], (3-aminopropyl)triethoxysilane
(APTES) and also poly-L-ornithine (PLO). The
characterization of these samples were analyzed
with  contact angle measurements, X-Ray
Photoelectron Spectroscopy (XPS), Atomic Force
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Microscopy (AFM), and ellipsometry. After
characterization results were acquired, the cell
culture studies were performed with L929 cells. In
order to obtain information about cell proliferation,
MTT assay (a colorimetric assay) was performed.
According to these results, enhanced cell
proliferation was achieved by the contribution of
surface functional groups. Consequently, it has been
observed that these controlled molecular structures
on the surfaces of materials have a great potential for
biomedical applications.
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Soguk Uyartilari ile iletisim Olanaginin
Arastirllmasi
A Feasibility Study of Communication With Cold
Stimulation
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Ozetce - Tamamen duymayan Kisilerin iletigimi
icin daha once oOnerilmis olan sistemlerin bir
kism uygulama i¢in ameliyat
gerektirmesi(kohlear implant), bir kisminin tek
kulagi duymayanlarda ise yaramasi(soundbite)
sebebi ile dokunma duyu ile iletisimi arastiran
pek cok calisma yapilmustir. Ancak ulasilan
iletisim hiz1 beklenenin altinda ve gelistirilen
cihazlar tasinamaz  o6lgiilerdedir. Bunlara
altenatif olmas1 i¢in bu c¢ahsmada; yazn
karakterlerini kisiye deri iizerinden aktarmak
iizere soguk uyartimlar1 kullanan bir sistem
gelistirilip, ilk denemeleri yapilmustir. Soguk
uyartimlar1 olusturmak icin peltier elemanlari
kullamilmus, yaziyr belli bir kodlama ile bu
peltierlere aktarmak igin ise bilgisayar tabanh
bir kontrol sistemi gelistirilmistir. Kisilerin tek
noktadan saniyede 2 uyartiima rahathkla
algilayabildikleri goriillmiistiir. Yazi
karakterlerini kodlamak iizere birden ¢ok
noktadan yapilan uyartimlarin  algilanma
yiizdesinin diistiigii tespit edilmistir. Caliymanin
tiim sonuclar1 birlikte degerlendirildiginde;
termal yolla iletisimin alternatif bir iletisim araci
olarak umut vaat ettigi sonucuna varilmstir.

Abstract - Some part of available sytems which
requires  surgery  (kohlear  implant)  for
communication of completely deaf people, other
parts just heal for one side hearing impaired people
(soundbite technologies). Thus, there are lot of
research of tactiles that are methods for
communication through skin. However, existing
communication systems’s speed are too low, also
devices couldn’t move because, they working with
electricity and have big massive. In this paper we
have developed alternative communication method
that the system uses cold stimulus for transfer
characters through skin and also first tests have been
done. We used peltiers for exist to cold stimuli and
developed a computer based control system to
transfer to peltiers via coding. We saw that subjects
perceived two stimulus per second at one point of
their forearms. But when we used more than one
stimulus for coding characters, perception percent
get low. Overall of results, we prove that
communication with thermal way is alternative
method that gives promise.
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Manyetoreolojik (MR) Silindirli Yar1
Etkin Diz Ekleminin Denetim
Performansinin incelenmesi
Analysis of the Performance of Controlled Semi
Active Knee Joint With Magnetorheological (MR)
Damper

Atila Yilmaz:, Amirmahdi Sadeghimorad:, ismail
Sahin?, Z. Evren Kaya*

1. Elektrik ve Elektronik Miihendisligi Béliimii,
Hacettepe Universitesi
{ayilmaz,amir.ee}@hacettepe.edu.tr,
zekaya@gmail.com
2. Akyazi Meslek Yiiksekokulu, Sakarya
Universitesi
isahin@sakarya.edu.tr

Ozetce - Kisa tepki siireleri ve hizdan bagimsiz

olarak yiiksek seviyede soniimleme
saglayabilmeleri nedeniyle Manyetoreolojik
(MR) soniimlendiricilerin protez

uygulamalarinda kullamm gectigimiz on yil
icinde her alanda bir artis gostermistir. Protez
uygulamalarinda kullanicinin kullamim
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konforunun ve giivenliginin yiiksek seviyede
tutulabilmesi  icin  protezin  barindirdig
soniimlendiricinin sertliginin yiiriiyiis evresi ve
hizina uygun seviyede olmasi 6nem tasimaktadir.
Bu c¢ahsmada, MR silindirin uygun sertlik
seviyelerinin  belirlenmesi amaciyla farkh
deneklerin farkh hizlarda MR protezler ile
gerceklesen yiiriiyiisleri kaydedilmistir. Sertlik
seviyeleri belirlenen protezin denetimi icin
gomiilii sistem uygulama kolayhig1 goz oOniine
alinarak Sonlu Durum Denetim yontemi
incelenmistir. Diz protezi iistiinde gerceklenen
denetim algoritmasi farkhh hizlarda farkh
deneklerde smanmis ve basarim sonuglar:
incelenmistir. Son olarak, denetimli ve
denetimsiz MR silindirli protezle gerceklesen
yiiriiyiislerin basarimlar: karsilastirilmistir.

Abstract - Because of their short response time and
ability to be controlled in real-time, use of MR
dampers has been increased in the last decade in
every area,. In prosthesis applications, it is important
to maintain high levels of comfort and safety for the
user. To achieve this objective stiffness of the
damper utilized in prosthetics should be adjusted
according to the gait phase and gait speed. In this
study, to determine the necessary MR cylinder
stiffness level, gait data of different users on
different gait speeds were recorded. After
determining the stiffness level of the prosthesis on
different speeds, a Finite State Control algorithm
was implemented for an above-knee proteshesis and
the performance of this method was evaluated.
Finally, performances of controlled and
uncontrolled prostheses were compared to each
other.
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Siemens 3T MR'da Bulunan 125 MHz
Osilator Sinyalinin Girisimsel Cihaz
Takibinde Kullanilmasi
Using the Internal 125 MHz Oscillator of Siemens
3T Scanners for Device Tracking

Murat Tiimer!, Baykal Sarioglu?,
Yekta Ulgent, Senol Mutlus,
Arda Yalginkaya?, Cengizhan Oztiirk*
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Ozetge - Siemens 3T MR cihazlarinda, 123,2 MHz
civarindaki frekanslarda RF darbeleri iiretmek
icin kullamlan 125 MHz'lik osilatoriin sinyali,
RF darbe sirasinda disar1 sizmaktadir. MR'in
merkez frekansina (123,2 MHz) uzakhg ve ¢ok
zayif olmasi nedeniyle spinlerin manyetik
rezonansl ve goriintilleme iizerinde hicbir kotii
etkisi bulunmamaktadir. Ancak ¢ok hassas ve
sicaklik kontrollii bir sistem tarafindan iiretildigi
icin frekans1 sabittir ve giivenli bir referans
sinyali olarak kullamilabilir. Bu ¢cahsmada 125
MHz'deki bu sinyal, konum belirlemek icin
mikro bobin tarafindan toplanan MR
sinyallerinin  frekansim  diisiirerek; devre
tasariminy, sinyal iletimini ve

o0l¢meyi daha kolaylastirmak icin kullamlmustir.

Abstract - In Siemens 3T scanners, there is a signal
at 125 MHz leaking from the MR system during RF
transmission which is used to produce the frequency
of the RF pulses located at and around 123.2 MHz.
Due to its large offset from the center frequency
(123.2 MHz) and very low power, it does not
interfere with the spins and affect imaging.
However, since it is produced by a precise and
temperature controlled system, its frequency is
constant over time and can be safely used as a
reference signal. In this study, this 125 MHz signal
was used for frequency down-conversion to simplify
circuit design, signal transmission and frequency
measurement of localization MR signals acquired by
a microcoil.
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Sicakhgm Oliclinomelin Optik Ozellikleri
Uzerine Etkisi
Effect of Temperature on Optical Properties of

Oliclinomel

Ercan Kara?, Murat Giilsoy*
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Bogazigi Universitesi {ercan.kara,
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2. Elektronik ve Haberlesme Miihendisligi
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Ozetge - Laser uygulamalarinda dokularin optik
ozellikleri, 15181n doku ile etkilesimini belirleyen
en onemli faktorler oldugu i¢in tedaviden once
bilinmelidir. Bu uygulamalar sirasinda sicakhk
degisebilmekte ve bu degisim optik ozellikleri
etkileyebilmektedir. Bu etkileri incelemek icin
Oliclinomel N7-1000 yag emulsiyonu
kullanilarak 635nm dalga boyunda laser ve cift
toplayici kiireli sistemle ol¢iimler
gerceklestirildi. Yag emulsiyonunda yansiyan ve
gecen 15181n genliginin sicaklikla ilintili oldugu
gosterildi.

Abstract - In laser applications, optical properties of
the tissues should be known before the treatment
since they are the prominent factors to determine the
interaction of light with the tissue. Temperature may
vary during these treatments and it affects the optical
properties. In order to explore these effects, the
measurements were performed on Oliclinomel N7-
1000 lipid emulsion with 635nm laser and double
integrating sphere. The transmitted and reflected
light was found to be correlated with temperature.
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Albiimin Saflastirilmasi icin Heparin
immobilize Edilmis Siipermakrogézenekli
Adsorbentler
Heparin Immobilized Supermacroporous
Adsorbents for Albumin Purification

Duygu Cimen, Nilay Bereli, Adil Denizli

Hacettepe Universitesi, Kimya Béliimii
{duygucimen, bereli, denizli}@hacettepe.edu.tr

Ozetce - Son zamanlarda, kriyojeller kolay
hazirlanabilmeleri, miikemmel akis 6zellikleri ve
yiiksek performanslar: nedeniyle
biyomolekiillerin ayrilmasinda yeni nesil sabit
faz olarak kullamilmaktadirlar. Kriyojellerin
gozenek yogunlugu ve genis gozeneklere sahip

olmasi ve diisiik akis direnci sagladigindan, kan
gibi viskoz ortamlarda cahsildiginda ¢ok biiyiik
kolayhk saglamaktadir. PHEMA temelli
makrogozenekli polimerik Kkriyojeller viicut
sivisl, hiicre ve proteinleriyle biyouyumluluk
gostermektedirler ve fizyolojik kosullarda
oldukc¢a kararhdirlar. Bu ¢alismada, yeni nesil
polimerik sistemlerden biri olan
poli(hidroksietilmetakrilat) (PHEMA) kriyojel
polimer destek olarak hazirlanacak ve ligand
olarak albiimine yiiksek afinite gosteren diisiik
molekiill agirhklh  heparin  kullanilacaktir.
PHEMA kriyojelin hidroksil gruplar1 CNBr ile
aktive edilecek, daha sonra farkhh miktarlarda
diisiik molekiil agirhkh heparin immobilize
edilecektir. PHEMA kriyojel, taramali electron
mikroskopisi (SEM), fourier transform kizilotesi
spektrofotometresi (FTIR) ve sisme deneyleri ile
karakterize edilecektir. Diisiik molekiil agirhkh
heparin immobilize PHEMA kriyojelle insan
plazmasindan  albiimin  adsorpsiyonu  ve
rejenerasyonu incelenecektir.

Abstract - Recently, cryogel materials are
considered as a novel generation of stationary phases
in the separation science because of their easy
preparations, excellent flow properties and high
performances compared to conventional beads for
the separation of biomolecules. Porous cryogels are
a very good alternative to protein separation with
many advantages. Several potential advantages of
cryogels are large pores, short diffusion path, low
pressure drop and very short residence time for both
adsorption and elution. PHEMA based macroporous
cryogel was selected as the basic component because
of its inertness, mechanical strength, chemical and
biological stability and biocompatibility. In this
study, poly(hydroxyethyl methacrylate) (PHEMA)
cryogel which is one of the new generation
polymeric systems will be prepared as the polymer
support and low molecular weight heparin, which
has a high affinity for albumin was chosen as the
ligand. PHEMA cryogel will be characterized by
scanning electron microscopy (SEM), fourier
transform infrared spectrophotometry (FTIR) and
swelling experiments. The hydroxyl groups of
PHEMA cryogel will be activated using CNBr, then
different amounts of low molecular weight heparin
will be immobilized. Albumin adsorption from
human plasma and regeneration will be investigated
using heparin immobilized PHEMA cryogel.
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EKG Sinyalinden Kalp Hastaliklarinin
Analizi
Analysis Of Heart Diseases From ECG Signal

Tugce Kantar, Oviil Késeoglu, Aykut Erdamar

Biyomedikal Miihendisligi Boliimii, Baskent
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{kantartugce, ovul koseoglu}@gmail.com,
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Ozetce - Giiniimiizde kalp hastaliklarinin
tanisinda kullamlan bashca yontem
elektrokardiyografi (EKG)’dir. Bu c¢aliymanin
amacl, EKG isaretindeki normal siniis ritmi veya
diger patolojileri otomatik olarak tespit etmeyi
saglayacak bir karar destek algoritmasi
tasarlamaktir.  Gelistirilen bu  algoritma
hekimlere verecegi destekle birlikte egitim
amach olarak da kullamlabilir. Calisma
kapsaminda, normal siniis ritmi ve normal siniis
ritmi olmayan toplam sekiz adet patoloji,
gelistirdigimiz kural tabanh algoritma ile
birbirinden ayrilmaktadir. Ana koda bagh on ii¢
adet alt fonksiyondan olusan gelistirdigimiz bu
algoritmayla bir EKG verisinin incelenen sekiz
adet patolojiden herhangi birine sahip olup
olmadig tespit edilebilmektedir. Projenin daha
kapsamli olarak siirdiiriilmesi ve gelistirilmesi ile
daha basarih  sonuglarin  elde edilecegi
beklenilmektedir.

Abstract - At the present time, the main method
used in the diagnosis of heart disease is the
electrocardiography (ECG). The purpose of this
study is design a decision support algorithm which
automatically detect the normal sinus rhythm or
other pathologies. The improved algorithm will
provide support to the doctor can be also used for
educational purposes. Within the scope of this study,
with the design of the rule based algorithm which
automatically detect a normal sinus rhythm and non
normal sinis rhythm, in total it can detect eight
pathologies. In maincode there are thirteen functions
that are used for diagnose eight different ECG
pathology automatically. Higher success is being
anticipated in future for the prediction power of the
developed method with continuing research on the
matter.
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Biyobozunur Nanofiberlerin Biyokimyasal
Modifikasyonu
Biochemical Modification of Biodegradable
Nanofibers

Onur Arslan, Bora Garipcan

Biyomedikal Miihendisligi Enstitiisi,
Bogazigi Universitesi
{onur.arslan, bora.garipcan}@boun.edu.tr

Ozetce - Geleneksel kaynaklardan saglanan
hiicrelerin, uygun bagisc1 bulma, doku reddi ve
bagisiklik sistemi ile ilgili problemler gibi bir¢ok
dezavantaji vardir. Bu baglamda arzulanan doku
kiiltiirlerini olusturabilmek i¢in cesitli hiicre

iskelesi malzemeleri, yiizeyleri ve
biyokimyasallar iizerinde emek harcanmaktadir.
Ayrica daha fazla ¢alisma  yapilmasi

gerekmektedir. Bu ¢alismada, histidin ve fetiiin
immobilize Poli-e-kaprolakton (PCL) nanofiber

orgiileri hazirlayarak PCL'nin
biyouyumlulugunu gelistirmesi amaclanmstir.
PCL nanofiber orgiiler elektroegirmeyle

iiretilmistir. PCL yiizeylerin modifikasyonu i¢in
once heksametilendiamin (HMDA) kullamlarak
yiizeyde amino gruplar1 olusturulmustur.
Yiizeylerdeki amino gruplari iizerine histidin ve
fetiiin  baglanmas1  siyanamid ve  N-
hidroksisiiksinimid (NHS) yardimiyla
gerceklestirilmistir. Fourier doniisiimlii kizilotesi
spektroskopisi (FTIR) ve taramal elektron
mikroskobu (SEM), modifikasyonlarin
karakterizasyonunda  kullanilmistir.  Yiizey
modifikasyonunun hiicre ¢ogalmasi1 etkileri,
L929 fibroblast benzeri fare bag doku hiicreleri
kullanilarak incelenmistir. Yapilan MTT testi ve
hiicre kiiltiirii ¢alismalarinda, histidin
miktarindaki artisla orantih olarak, histidin
modifiye PCL nanofiber orgiileri diger kontrol
gruplarindan daha yiiksek hiicre cogalmasi
yiizdesi  gostermistir.  Sonu¢lar  PCL'nin
biyouyumlulugunun basit bir amino asit ile
gelistirilebildigini gostermistir.

Abstract - Providing the cells from conventional
sources has disadvantages like; difficulty of finding
a donor, rejection of the tissue and immune system
problems. Thus, to fabricate tissue cultures, efforts
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are going on development of cell scaffold materials,
surfaces and biochemicals. Yet further studies are
needed. In this study, histidine and fetuin
immobilized Poly-e-caprolactone (PCL) nanofiber
meshes were prepared to enhance biocompatibility.
PCL nanofiber meshes were produced via
electrospinning. For the surface modification in the
first step, hexamethylenediamine (HMDA) was
used to introduce amino groups onto the PCL
surfaces. Histidine, and fetuin immobilization on
amino groups of the surface carried out by using
cyanamide and N-hydroxysuccinimide (NHS).
Fourier Transform Infrared Spectroscopy (FTIR)
and Scanning Electron Microscopy (SEM) were
used for the characterization of modifications. The
effects of surface modification on cell proliferation
were studied by using L929 fibroblast-like cells.
MTT assay and cell cultures studies have shown that
histidine modified PCL nanofiber meshes have
shown higher cell proliferation percent than control
groups within increasing histidine content.
According to the results it was shown that PCL
biocompatibility can be enhanced with that a simple
amino acid histidine.
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Dogrusal Olmayan Isaretlerin Analizinde
Hurst Usteli-Poincaré Parametrelerinin
Mliskisi
Correlation between Hurst Exponent and Poincaré
Parameters in Non-Linear Signal Analysis

Gokhan Ertas, Ali Umit Keskin

Biyomedikal Miihendisligi Boliimii
Yeditepe Universitesi
{gokhan.ertas, auk}@yeditepe.edu.tr

Ozete - Bu calijmada isaretlerin dogrusal
olmayan analizlerinde faydalamilan Hurst iisteli
ile Poincaré parametreleri arasindaki iliski
diizeyi arastirlmistir. Toplamda 800 adet olmak
iizere, sekiz farkl veri sayisinda ve her bir veri
sayisi icin yiiz adet yapay isaret Kkesirsel Brown
hareketi isaretinden iiretilmistir. Her bir isarete
“Qlgeklenmis Aralik” analizi uygulanarak Hurst
iisteli Poincaré analizi uygulanarak Poincaré
parametreleri hesaplanmstir. Pearson iliski
analizleriyle elde sonuclar Hurst iisteli ile

Poincaré parametreleri arasinda belirgin bir
iliski olmadigim gostermektedir. Bununla
birlikte bu c¢ahsmada yapay isaretlerin
kullamldii goz oniinde bulundurulmahdir.
Gergek isaretler kullanilarak yapilacak olan
analizler bu ¢alismamzin bir sonraki agamasinin
konusunu olusturacaktir.

Abstract - In this study, relationship between the
Hurst exponent and the Poincaré parameters utilized
in analysis of non-linear signals was investigated. A
total of 800 artificial signals, composed of signals
with eight different lengths and one hundred signals
for each length, was produced using fractional
Brownian motion signals. "Rescaled Range"
analysis was performed to determine Hurst exponent
and Poincaré parameters were calculated by
performing Poincaré analysis to each signal.
Pearson correlation analysis results show that there
is no significant correlation between Poincaré
parameters and Hurst exponent. However, it should
be noted that, in this study, artificial signals have
been used. Analysis of actual signals will be the
subject of our next study.
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Kuvars Kristal Mikroterazi Temelli
Biyosensorlerle Siklik Sitriilin Peptid
Antikorlar: Tayini
Determination of Cyclic Citrullinated Peptide
Antibodies on Quartz Crystal Microbalance Based
Biosensors
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Universitesi,
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Ozetce - Romatoid artrit (RA) viicudun kendi
bagisiklik sisteminin saghkl hiicrelere saldirdig
en yaygin goriilen bir otoimmiin bozukluktur.
RA’nmin hem eklemsel hem de sistemik etkileri
vardir. Simdiye kadar RA teshisinde en yaygin

BIYOMUT 2014-Biyomedikal Miihendisligi Ulusal Toplantis
Istanbul, 16-17 Ekim 2014, Bogazici Universitesi



olarak  romatiod faktor (RF) tayini
kullanilmaktadir. Ancak spesifik degildir. Siklik
sitrulin iceren pepdide (CCP) karsi olusan
antikorlar IgG antikorlaridir ve RA i¢in yeni ve
oldukca spesifik bir isaretleyicidir. Anti-CCP
antikorlarinin RA tams1 icin ozgiilliigii %91-98,
duyarhhgi %41-68 oramindadir [1,2]. Molekiiler
baskilanmis  polimerler, sentetik polimer
reseptorleri ya da saglam yapay antikorlar
olarak bilinirler ve kolay uygulanabilirlikleri,
yeniden kullamlabilirlikleri, kararh, saglam
polimer agi olusturabilmeleri, molekiiler tamma
yetenegine sahip olmalar1 ve ucuz olmalar: gibi
avantajlar1 vardir. Molekiiler baskilama temelli
adsorpsiyon teknikleri hedef molekiiller ic¢in
yiiksek secicilik gosterdiklerinden dolayr bir¢ok
alanda oldukc¢a dikkat cekmektedir [3]. Kuvars
kristal mikroterazi (QCM) kiitlesel degisimleri
ile bir elektrik sinyaline c¢evirebilen, basit, ucuz
ve etkili bir yaklasimdir. Kimyasal maddelerin
veya biyomolekiillerin spesifik tayinleri icin
yapilan uygulamalarda kristal elektrotlar,
molekiillerin baglanmasi veya adsorpsiyonu icin
ince filmlerle kaplanir [4].

Abstract - Rheumatoid arthritis (RA) which is the
most common autoimmune disorder of the body's
own immune system attacking healthy cells. RA has
both articular and systemic effects. Until now
romatiod factor (RF) assay is used the most
commonly diagnosed RA but it is not specific. Anti-
cyclic citrullinated peptide (anti-CCP) antibodies
are 1gG autoantibodies which recognize citrullinated
peptides and offer improved specificity in early
diagnosis of RA compared to RF. Anti-CCP
antibodies have specificity for the diagnosis of RA
from 91 to 98% and the sensitivity rate of 41-68%
[1,2]. Molecularly imprinted polymers (MIP) are
materials that are easy to prepare, less expensive,
stable, have talent for molecular recognition and
also can be manufactured in large quantities with
good reproducibility. Molecular recognition-based
adsorption techniques have received much attention
in several fields because of their high selectivity for
target molecules [3]. Quartz crystal microbalance
(QCM) is an effective, simple, inexpensive
approach mass changes that can be converted into an
electrical signal. The applications for specific
determination  of chemical substances or
biomolecules, crystal electrodes, cover by the thin
films for bind or adsorption of molecules [4].
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Hidrojel Nanofiberlerin Sentezi ve
Karakterizasyonu
Synthesis and Characterization of Hydrogel
Nanofibers
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Ozetce - Elektrospinleme hidrojel nanofiber
aglarin iiretilmesi i¢in kullamlmaktadir. Bu
teknigi kullanarak mikron alti capa sahip
fiberler iiretilmistir. Fiberlerin
karakterizasyonu optik mikroskop, atomik
kuvvet mikroskobu (AKM) ve Raman
spektroskopisi ile gerceklestirilmistir.
Uygulanan voltaj, akis hizi ve igne-substrat
uzakh@min fiber olusumu iizerine etKisi
incelenmistir.  Sulu  ¢ozeltilerde, hidrojel
nanofiberler iyon ve diger ¢oziinen maddelerin
gecisine izin vererek aym zamanda destek
malzemesi olarak da islev gormektedir. Bu
ozellikleriyle biyomedikal uygulamalar icin iyi
bir aday olabilirler.

Abstract - Electrospinning has been used to produce
networks of hydrogel nanofibers. Using this
technique, fibers of submicron diameter have been
produced. The fibers have been characterized by
optical microscopy, atomic force microscopy
(AFM) and raman spectroscopy. Effects of applied
voltage, flow rate and needle-substrate spacing have
been investigated. In aqueous solution, the swollen
fiber network allows efficient mass transport of ions
and other dissolved species, as well as serving as a
support structure; these properties make hydrogel
nanofibers a good candidate for biomedical
applications.
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Meme Kanseri Hiicre Dizisi iizerinde
Metilen Mauvisi ile Fotodinamik Terapi
Uygulamasinin Etkileri
The Effect of Photodynamic Therapy with
Methylene Blue on Breast Cancer Cell Line

Gamze Boliikbasi Ates', Ayse Ak?,
Bora Garipcan:, Murat Giilsoy*

1. Biyomedikal Miihendisligi Enstitiisii,
Bogazi¢i Universitesi
{gbolukbasi, bora.garipcan, gulsoy}@boun.edu.tr
2. Biyomedikal Miihendisligi, Erzincan Universitesi
a_ak@hotmail.com

Ozetce - Giiniimiizde yiiksek 6liim oranlarina
sahip kanser hastaligi icin teshis ve tedavi amagh
yeni  yaklasimlar arastirllmaya devam
etmektedir. Bu yeni yaklasimlardan bir tanesi de
Fotodinamik Terapidir. Fotodinamik Terapi
(FDT), 1518a duyarh bir ilacin (fotosensitizan)
uygun dalgaboyundaki 151k ile aktiflestirilmesi
prensibine dayamir. Uygun isig1 soguran ilac
serbest oksijen radikallerinin olusmasina neden
olur. Bu serbest oksijen radikallerinin oram
belirli bir seviyenin iizerinde oldugunda hiicrede
yikimlara neden oldugu diisiiniilmektedir. Bu
calisgmada meme kanseri hiicre dizisi (MCF-7),
fotosensitizan olarak metilen mavisi (MB) ve 151k
kaynag olarak 635 nm diyot laser kullanilmistir.
Farkl konsantrasyonlarda MB (10 pM, 20 pM ve
30 pM) ile 30 J/cm? enerji dozunda MB-FDT
uygulamasi yapilarak hiicre canhihi@ iizerindeki
etkisi arastirilmistir.

Abstract - Nowadays, there is ongoing research on
diagnostic and theurapeutic new approaches for
cancer treatment which has high mortality rate
among patients. Photodynamic therapy (PDT) is one
of those new approaches which involves the use of
photosensitizers (PS) in combination with light of
the appropriate wavelength to excite the PS. The
excited PS causes free oxygen radicals which in turn
are thought to lead to cellular damage. In this study,
breast cancer cell line (MCF-7) as cell type,
Methylene Blue (MB) as PS and 635 nm diode laser
as light source are chosen. The effect of different
concentrations of MB (10 pM, 20 uM and 30 uM)

and MB-PDT application using 30 J/cm? energy
density on cell viability are investigated.
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Antropomorfik Protez El icin Parmak
Tasarimi
Finger Design For Anthropomorphic Prosthetic
Hands

A. Atasoyt, S. Kuchimov:, E. Toptas’E.
Kaplanoglu?, S. Takka’, M. Ozkan:

1. Biyomedikal Miihendisligi Enstitiisii,
Bogazi¢i Universitesi, Istanbul
{ahmet.atasoy, koutchim, mehmed}@boun.edu.tr
2. Mekatronik Miihendisligi, Marmara
Universitesi, Istanbul
{etoptas, ekaplanoglu}@marmara.edu.tr
3. Academic Hospital, Istanbul, Turkey
semihtakka@yahoo.com

Ozetce - Bir protez ele insansi kabiliyetler
kazandirmanin yolu, insan elin tiim kemik,
legeman, kas ve tendon yapisim dikkate alarak
karmasik anatomik yapisina benzeyen bir
yapinin olusturulmasindan gecmektedir.
Cahsmamizda bu amag¢ dogrultusunda insan
isaret parmagina odaklanmilarak, antropomorfik
bir yaklasim ile mekanik tasarimi amac¢lanmstir.
Tasarmm yapilan isaret parmagmn mekanik
yapisi hem gercek ortamda hem de sanal

ortamda simulasyon ve prototip testleri
gerceklestirilerek insan parmak verileriyle
karsilastiriimstir.

Abstract - The key to obtaining dexterous function
in a prosthetic hand lies in imitating the complex
structure (anatomy) of the human hand with all its
joints, muscles, tendons and their connections as
close as possible. This study focuses on the structure
of the index finger as a starting point towards this
objective. With this perspective in mind, an
anthropomorphic approach is proposed for the
mechanical design of the index finger. For this
purpose the mechanical structures of the index
finger are reproduced in both real and virtual
environments. The results for the simulation and
prototype are then compared with each other and the
human index finger.
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2-Elektrotlu Perkiitan Ug ile Omurilik
Uyariminin Sayisal Analizi
Numerical Analysis of Spinal Cord Stimulation
with a 2-Electrode Percutaneous Lead

Reyhan Zengin:, Nevzat Giineri Genger*,
Fikret Kiiciikdeveci?

1. Elektrik-Elektronik Miihendisligi Boliimii,
Orta Dogu Teknik Universitesi
{reyhan, ngencer}@eee.metu.edu.tr
2. Kardiosis Tibbi ve Elektronik Uriinler San. Ve
Tic. A.S.
fikret@kardiosis.com.tr

Ozet¢e - Omuriligin uyarilmas1 (Spinal Kord
Stimulasyonu), kronik agr1 hastaliklarinin ilagsiz
tedavisi icin kullamlan standart bir tedavi
metodudur. Bu yaklasimda, kronik agn
sinyallerinin omurilige giris yaptigi bolgeye
elektrik akimi uygulamir ve agri sinyallerinin
beyine ulagmasi engellenerek agr1 hissi yok
edilmis olur. Agr1 kaynagina akim uygulamak
icin iki ¢esit u¢ diizenegi kullamilir: perkiitan
elektrotlu u¢ ve kiirek elektrotlu u¢. Bu
caligmada, 2-elektrotlu perkiitan u¢ modeli
kullanarak akim uygulama sayisal calismalari
yapilmistir. Omurilik kanah 3-boyutlu olarak
epidural yag, beyin sivisi1 (CSF), beyaz madde ve
gri madde olmak iizere dort katmanh
modellenmistir. 2-elektrotlu u¢ epidural yag
icerisine yerlestirilmistir. Elektrotlardan biri
anot digeri ise katot olarak sec¢ilmistir. Her bir
elektrot yiizeyine 70 A/m*lik yiizey akinm
verilmistir. Elektrotlarin epidural yaga degdigi
yiizeyde maksimum 68.02 mA/cm* akim
yogunlugu olusmustur ve bu deger giivenlik
simirlar1  icerisindedir. Omurilik kanalinda
olusan maksimum elektrik potansiyel 1.14 V
degerindedir ve  bu  deger  hastamn
hissedebilecegi degerler arasindadir.

Abstract - Spinal cord stimulation (SCS) is a
standard treatment method for drug free treatment
for chronic pain. In this approach, an electrical
current is applied to the region where the chronic
pain signals reach the spinal cord and preventing
pain sensation from reaching the brain, the pain
sensation is been destroyed. To apply current to

source of pain, two types of leads are used:
percutaneous lead and paddle lead. In this study,
numerical studies of current application are done
using percutaneous lead with 2-electrode model.
Spinal canal is modeled as 3D with epidural fat,
CSF, white matter and gray matter tissues. The lead
with 2-electrode is placed in epidural fat. One of the
electrode is chosen as anode, the other one is as
cathode. The surface current density, 70 A/m?, is
applied to each electrode. At the contact surface of
electrodes and epidural fat, obtained maximum
current density is 68.02 mA/cm? and this value is in
the safety limits. The maximum electrical voltage
occurred in the spinal canal is 1.14 V and this value
is in the interval of perception value for patients.
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Spastisite Hastalarinda Kinesiyolojik
Parametrelerin Goriintii isleme Tabanh
Hesaplanmasi
Image-Processing Based Determination of
Kinesiologic Parameters of Spasticity Patients

Yalgin Albayrak’, Mehmet Daglt, Ozcan Asilkan,
Ahmet Yardimer?, Siileyman Bilgin®,Hilmi Uysal®

1. Elektrik-Elektronik Miihendisligi Boliimii,
Abkdeniz Universitesi {yalbayrak,
suleymanbilgin}@akdeniz.edu.tr,

mdagli@infodif.com
2. Biyoistatistik ve Tip Bilisimi Boliimii,
Akdeniz Universitesi
{oasilkan, ayardimci}@akdeniz.edu.tr
3. Twp Fakiiltesi Noroloji Anabilim Dall,
Akdeniz Universitesi
uysalh@akdeniz.edu.tr

Ozet¢e - Bu cahsmada, spastisite hastalarinda,
goriintii isleme metotlar: kullamilarak, Patella T-
Refleksi kinesiyolojik parametrelerinin elde
edilmesi ve boylece, spastisite hastalarimin
degerlendirilmesi icin objektif veriler ¢ikarilmasi
amaclanmistir. Bunun i¢in ii¢ adet LED isaretci,
diz eklemine yerlestirilerek, bir kamera yardim
ile diz ekleminin Patella T-Refleksine verdigi
cevabin  hareketi kayit edilmistir. Olusan
hareketin oriintiisiiniin dogrulugu icin veriler
Biometric Ltd sirketine ait iki eksenli acidlcer ile
karsilastirilmis, boylece refleks oriintiilerinin
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aym oldugu gosterilmistir. Bunun iizerine,

gelistirmis oldugumuz yazihhm ile Patella
T-Refleksinin kinesiyolojik ~ parametreleri
hesaplatip  spastisite  hastalarin  objektif

degerlendirilmesi i¢in veri saglanmstir.

Abstract - In this study, it is aimed to obtain Patella
T-Reflex kinesiologic parameters on spasticity
patients by using image processing methods and
thereby extracting objective data for the evaluation
of spasticity patients. For this reason, the movement
of Patella T-Reflex response to knee joint was
recorded with the help of a camera after three LED
markers placed on the knee joint. For the correctness
of the pattern of the movements, data were
compared with two-axis goniometer of Biometric
Ltd company and thereby it was shown that the
reflex patterns are identical. Thereon, using the
software we have developed, the Patella T-Reflex
kinesiologic parameters were calculated and data
were obtained for objective evaluation of the
spasticity patients.
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Patellar Pendulum ve Kas-iskelet
Modellemesi ile Spastisitenin
Degerlendirilmesi
Assesment of Spasticity via Patellar Pendulum and
Muscular-Skeletal Modelling

Can Ozcant, Yalgin Albayrak?, Siileyman Bilgin?,
Hilmi Uysal®

1. Akro Miihendislik Ltd, Kocaeli
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3. Tip Fakultesi, Noroloji Béliimii,
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Ozet¢e - Spastisite, iist motor sinir lezyonlar
sonrasinda meydana gelen bir hareket
bozuklugu olarak tanimlanabilir. Ekstremite kas
hizina bagh olarak tonusta meydana gelen artis
olarak da tammmlanabilien spastisite hastalarin
giinliik yasamim oldukc¢a etkilemektedir. Sik¢a

goriillen hastalik, beyin ve omurilikteki doku
bozulmalarina bagh olarak ortaya c¢ikar. Bu
calisma patellar T refleksinin elektrofizyolojik
karakterizasyonun tammmlanmasi ve patellar T
refleksi tarafindan tetiklenen patellar
pendulumu  tammmlamayr  amaclamaktadir.
Spastisite, diz ekleminde refleks sonucu meydana
gelen pendulum tepkisini degistirmektedir. Kas-
iskelet benzetimi ile spastisite kosullarinin
dogrulanmasi ve gorsellestirilmesi
amagclanmistir. Benzetim sonucu elde edilen kas
kuvvet ve aktivasyon degerleri olciillen EMG
verileri ile karsilastirilarak modelin
dogrulanmasi yapilmistir. Calisma bu yonii ile
spastisite tamisinda kullamilmak iizere yeni bir
metot ortaya koymaktadir.

Abstract - Spasticity is a movement disorder
developing after upper motor neuron lesion. It is the
tonus increase associated with movement velocity of
extremity muscles, and thus it affects the daily lives
of patients. It is quite a common disease as it
develops due to lesions in brain and spinal cord. This
study defines the electrophysiological
characteristics of Patellar T reflex and patellar
pendulum which triggered by patellar T reflex.
Spasticity changes the responses by utilizing
movement features of knee joint during the reflex
and pendulum. Muscular-Skeletal simulation is
employed to validate and visualize spasticity
condition by calculating muscular forces and
activation levels compared to EMG data. Also the
study attempts to develop a measurement method to
be used in spasticity.
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Cok Kanall Kol Yiizey EMG Kayitlarinda
24 Farkh Hareket Grubu i¢in Kanal
Etkinliginin Arastirilmasi
Investigation Of Active Channels In Multi-Channel
Surface Arm EMG Recordings for 24 Different
Movements

Arzu Akgiil', Merve Bedeloglu?, Cagdas Topcu?,
Refik Severz, Ozlenen Ozkan?,
Omer Ozkan?, Hilmi Uysal‘, Oviing Polat?,
Omer Halil Colak?
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2. Elektrik-Elektronik Miihendisligi Boliimii,
Akdeniz Universitesi
{refiksever, ovuncpolat, omercol}@akdeniz.edu.tr,
3. Plastik ve Rekonstriiktif Cerrahi Anabilim Dall,
Akdeniz Universitesi
omozkan@hotmail.com, ozlenend@yahoo.com
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Ozetce - Bu ¢alismada, el ve parmaklarda 24
farkli hareketin yapilmasi sirasinda kaydedilen
EMG (Elektromiyogram) verilerinde, hareketle
iliskili etkin kanallarin tespiti icin RMS (Root
Mean Square- Karekok Ortalama), MAV (Mean
Absolute Value - Ortalama Mutlak Deger) ve MF
(Mean Frequency - Ortalama Frekans)
ozniteliklerine bagh, Oz Orgiitlemeli Harita
(SOM-Self Organizing Map) tabanh bir yap:
olusturulmustur. Yiizey EMG elektrotlar:
kullanilarak, 2 kHz 6rnekleme frekans: ile 24
kanaldan bipolar olarak alinan sinyaller
oncelikle 6n islemeden gegirilmistir. On islemede
50 Hz centik siizgec ile siiziilen verilerde 6. derece
Butterworth bant geciren filtre ile 3-450 Hz
frekans bandi secilmistir. Bu EMG verilerinden
¢ikan RMS, MAYV ve MF é6zniteliklerinin her biri
SOM smmiflandiricr girisi olarak tanimlanms ve
simflandiricr ¢ikisinda her oznitelik icin etkin
kanallar bulunmus ve sonug verileri birbirleriyle
karsilastirilmistir.

Abstract - In this study, a structure based on a Self
Organizing Map (SOM) depending on RMS (Root
Mean Square), MAV (Mean Absolute Value) and
MF (Mean Frequency) features was formed in
recording the EMG (Elektromyogram) signals
during the perform of 24 different movements in
hand and fingers to detect of active electrodes.
Recorded data with surface EMG electrodes, from
24 channels with 2 kHz sampling frequency as
bipolar primarily is preprocessed. In preprocessing,
these data were filtered with 50 Hz notch filter, 3-
450 Hz frequency band was selected using the 6th
order Butterworth band-pass filter. RMS, MAV and
MF features extracting from this EMG data were
defined as SOM classifier input. Then, active
channels in the classifier output were found for each
features and results were compared with each other.
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Seryum Oksit Nanopar¢aciklarinin
Sentezlenmesinin CaCo2 Hiicrelerine
Sitotoksit Etkisi (in Vitro)

Effect of Ceria Nanoparticles Synthesis on their
Cytotoxicity against CaCo2 Cells in Vitro

Giilnihal O. Yelken
Miihendislik Fakiiltesi, Kimya Miihendisligi
Béliimii, Izmir Yiiksek Teknoloji Enstitiisii

gulnihalyelken@iyte.edu.tr

Ozetce - Son yillarda seryum oksit kati yakit
pilleri, Kkatalitik malzemler, giines pilleri ve

biyomedikal uygulamalar gibi bircok
miihendislik ve biyolojik uygulamalarda
kullanilmaktadir. Bu  c¢alismanmin  amaci

nanoseryumun ¢esitli sentezlenme yontemleri ile
iiretiminin CaCo2 hiicre hattina sitotoksik
etkisini incelemektir. Seryum
nanoparc¢aciklarinin  X-Ray Kirthmi, Fourier
Déniigiimlii  infraret Spektrometre, boyut
analizi, zeta potansiyel l¢iimii ve yiizey alam
olciimleri ile morfolojik  ve yapisal
karakterizasyonlar1 yapilmistir.  Sitotoksisite
testleri CaCo2 kolon Kkanseri hiicreleri
kullanarak yapilmustir. Diisiik
konsantrasyonlarda nanoseryum sitotoksik etki
gostermemis ve sentezleme yontemlerine gore
sitotoksisitenin etkisi arastirilmaktadir.

Abstract - In recent year’s cerium oxide has been
used productively in various engineering and
biological applications, such as solid oxide fuel
cells, catalytic materials, solar cells and biomedical
applications as biological antioxidants [1-4]. Aim of
this study is to investigate effects of synthesis
conditionsof nanoceria on cytotoxicity against
CaCo2 (human colon adenocar-cinoma) Cells in
vitro.  The  morphological and  structural
characterization of ceria nanopowders were
performed by X-Ray Diffraction (XRD), Fourier
Transform  Infrared Spectra  (FTIR), size
distribution, electrokinetic analysis (zeta potential
measurements), surface area. Cytotoxicity test using
colon cancer cells showed that nanoceria have no
cytotoxic effect against CaCo2 cells at low
concentration and cytotoxicity change with respect
to synthesis conditions.
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Kan Uriinlerinin Kalite Tayininde Renk
Olgiim Teknigi Etkinligi
Efficiency of Color Measurement Technique in
Quality Determination of Blood Units

Osman Melih Cant, Yekta Ulgen*, Ata Akin?
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Istanbul Bilgi Universitesi
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Ozetce - Eritrosit siispansiyonlar1 depolanma
siiresince  fonksiyonlarm ve canhliklarim
etkileyecek degisimlere maruz kalrlar. Bu
degisimler hastada komplikasyonlara neden
olur. Kan iiriinlerinin kalitesini torba disindan
olcebilen bir sistem bu komplikasyonlar:
minimuma indirecektir. Giiniimiizde, kanin renk
degisimi gorsel olarak incelenerek, kanmin hemoliz
derecesi tahmin edilmektedir. Bunun yerine
spektrometre ile renk olciimii yapilabilir.
Yapilan cahsmada kanin baz1 renk
parametrelerinin depolanma siiresi boyunca
dogrusal artis gosterdigi ve bu artis ile hemoliz
artis1 arasinda kuvvetli iliski (r>0.65, p<0.005)
oldugu goriilmiistiir.

Abstract - Erythrocyte suspensions undergo
alterations that affect their functions and viability
during storage period. These changes lead to
complications on patients. Non-invasive quality
determination of blood wunits can minimize
transfusion reactions. Currently, hemolysis levels of
the units are estimated visually by their color
changes. However color change can be measured by
spectrometer more accurately. In this study, color
parameters of the blood linearly increased during
storage and this increment showed strong
correlation (r>0.65, p<0.005) with the degree of
hemolysis of the stored blood.

P45

Tiirkiye’ de Biyomedikal Miihendisligi
Lisans Programlarinin Son Bes Y1l ve
2020 yili icin Ongoriiler
Last Five Years of Undergraduate Biomedical
Engineering Programs in Turkey and Predictions
for the year of 2020

Gokhan Ertas, Ali Umit Keskin

Biyomedikal Miihendisligi Boliimii,
Yeditepe Universitesi
{gokhan.ertas, auk}@yeditepe.edu.tr

Ozet¢e - Bu calismada OSYM web sitesinde
yaymlanmakta olan “Merkezi yerlestirme ile
ogrenci alan yiiksekogretim lisans programlarr”
listeleri iceren dosyalar 2010 yilinda baslayarak
son bes yillik zaman dilimi géz oniine alinarak
incelenmistir. Biyomedikal miihendisligi
programlar1 géz oniine alimarak iiniversiteler,
kontenjanlar ve yerlestirilen 6grenci sayilari not
edilmistir. Not edilen bu verilerden bilgiler
verebilecek birgok tablo ve grafik olusturulmus
ve yorumlanmustir. 2020 yih i¢in bir takim
ongoriiler yapilmistir. Gerek devlet gerekse vakif
iiniversitelerinde son bes yilda hem boliim
sayisinda hem de  Kkontenjanda  artig
goriilmektedir: Toplam béliim sayisi-yil ve
kontenjan-yil verilerine pozitif egime sahip
dogrusal egriler uydurulabilmektedir. Devlet
iiniversitelerine yerlestirilen ogrencileri sayisi
hizhi bir bicimde ve siirekli artmaktadir. Vakif
iiniversitelerine yerlestirilen 6grenci sayisinda
ise artis daha yavastir ve 2014 yihnda azalma
egilimine girmistir. Bununla birlikte toplam
yerlestirilen o6grenci sayis1 yilla gore artis
egilimindedir ve bu veriye pozitif egime sahip
dogrusal bir egri uydurulabilmektedir. Doluluk
orani yillara gore %80 ila %88 arasinda degisim
gosterirken devlet iiniversitelerinde yildan
bagimsiz 100% dolu olmaktadir. Vakaf
iiniversitelerinde ise doluluk oram yillara gore
azalma egilimindedir. 2014 verileri goz Oniine
alindiginda ¢ogu devlet iiniversitesinde sunulan
kontenjanlarin vakif iiniversitelerindekine gore
oldukca yiiksek oldugu goriilmektedir. Devlet
iiniversitelerinde yiiksek kontenjanlar ikinci
o0gretim  hizmetiyle saglanmaktadir. Valkaf
iiniversitelerinde  kontenjanlarin  cogunlugu
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%350 burs icin saglanmaktadir. En yiiksek
kontenjan istanbul’ da vakif iiniversitelerince
saglanmaktadir. Vakif iiniversitelerince tiim
kontenjanin  saglandi@i  diger sehir ise
Ankara’dir. izmir’de ise kontenjan yari yariya
devlet ve vakif iiniversitelerince saglanmaktadir.
Diger sehirlerde kontenjanlarin tiimii devlet
iiniversitelerince saglanmaktadir. 2020 yih icin
yapilan  ongoriiller  toplam  biyomedikal
miihendisligi kontenjaninin 2554, yerlestirilecek
ogrenci sayisinin 2055, boliim sayisimn 43
olacagim gostermektedir. Vakif iiniversiteleri
doluluk oram %34 olarak Kkestirilmektedir.
Unutulmamaldir ki bu oran hesaplanirken
devlet iiniversitelerinin ortalama doluluk
oraninin %100 olacag: goz oniine almmaktadir.

Abstract - In this study, the files published on
OSYM web site that consist of the lists of “Higher
education degree programs accepting students via
central placements” are inspected for a five-year
period starting from the year of 2010. Considering
the Biomedical engineering programs, universities,
quotas and the number of students placed were
noted. Using the data noted, several tables and
graphs providing valuable information were
generated and interpreted. A number of predictions
were made for the year of 2020. In both public and
private universities, both the number of programs
and quotas show increases in the last five year
period. Total number of program vs. year and total
number of quota vs. year data can be represented by
linear curves with positive slopes. The number of
students placed in state universities is increasing
rapidly and continuously. The increase in the
number of students placed in private universities is
slower and has a tendency to decrease in the year of
2014. However, the total number of students placed
tends to increase and this data can be fitted to a linear
curve with a positive slope. The occupancy rate
changes from 88% to 80% while it is 100% for
public universities independent of years. The
occupancy rate in private universities tends to
decrease over the years. Considering the 2014 data,
quotas provided by most public universities are
quite higher than the ones provided by private
universities. These high quotas in public universities
are provided with secondary education services. The
majority of the quotas in private universities are
provided for 50% scholarships. The highest quota is
provided in Istanbul by private universities. Another
city where private universities provide all quotas is

Ankara. In Izmir, two halves of the quota are
provided by private and state universities. All of the
quotas in other cities are provided by public
universities. Predictions made for the year of 2020
show that the total quota of biomedical engineering
will be 2554, the number of students to be placed
will be 2055 and the number of programs will be 43.
Private universities are estimated to have 34%
occupancy rate. It should be noted that during
calculation of this ratio, a 100% of average
occupancy rate for the public universities have been
considered.
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Kanser Teshisi icin Histogram-Esik Deger
Yonteminin Performans Analizi
Performance Analysis of Histogram-Threshold
Method for Cancer Detection
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Ozetce - Bu makalede, MEMS tabanh minyatiir
konfokal mikroskopta kullanilan ve tiimérlerin
tespiti/simflandirilmasi icin gelistirilen,
histogram esik deger yontemi ile kanserli doku
teshisinden ve gelistirilen yontemin performans
analizi sunulmustur. Performans analizi, alici
islem Kkarakteristiginin 6zgiin bir sekilde
uygulanmasi ile gergeklestirilmistir. Ek olarak,
giiriiltiiniin, en iyi yontem iizerindeki etkisi
degerlendirilmistir. Sonug¢ olarak, incelenen
dokunun kanserli olup olmadigi, en yiiksek
%91.67 basar1 orani ile Entropi Yontemi’nde, en
diisiik basar1 oramyla ise %27.08 ile Ortalama
Yontemi’nde elde edilmistir.

Abstract - In this paper, histogram-threshold method
developed for cancer detection using miniaturized
confocal microscopy system and its related
performance analysis are presented. While doing the
performance analysis, the receiver operation
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characteristics are applied in a novel fashion.
Additionally, noise performances of different
method are investigated. The highest and lowest
success rates with 91.67% and 27.08% are acquired
using Entropy Method and Mean Method,
respectively.
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Elektrokimyasal Yontemle Titanyum
Plakalarin Alkali Ve Asit Cozeltilerde
Anodizasyonu
Alkaline and Acidic Anodization of Titanium
Implants Using Electrochemistry
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Ozetce - Medikal alandaki gelismeler yasam
siiresinin uzamasina ve yash niifusun artmasina
neden olmaktadir. Buna bagh olarak kemik
saghginin bozulmas ve karbohidrat
tilketimindeki artis nedeniyle dis kayiplarimin
¢ogalmasi titanyum implantlarin kullanimim
arttirmistir.  Titanyum ve alasimlarn yiiksek
biyouyumluluklari, yiiksek korozyon direngleri
ve diisiik elastiklik degerleri nedeniyle ortopedik
ve dental implantlarda iiretiminde oncelikli
olarak  tercih  edilmektedir. Titanyumun
ozelliklerinin medikal alanda kullanimini
saglayacak sekilde iyilestirilmesi ve iiretim
yontemlerinin gelistirilmesi icin c¢aliymalar
yapilmaktadir. Bu c¢ahismada, Titanyum
implantlarin  kemik yapisina uyumlulugunun
artmasim saglayacak sekilde yiizey asindirma,

islevlendirme ve hidroksiapatitle kaplama
siireclerinin optimizasyonu konusu
arastirllmstir. Titanyum  yiizeyler oda

sicakhiginda elektrokimyasal islemle siilfiirik ve
hidroklorik asid c¢ozeltisiyle asindirildiktan
sonra potasyum hidroksitle anodize edilmis, SBF
¢ozeltisiyle kaplanmistir.

Abstract - Recent advancements in the medical field

has lead to the prolongation of life expectancy and
an increase in the elderly population. Consequently,
the deterioration of bone health and a shift towards
carbohydrate-based dietary habits has lead to an
increase in tooth loss and thus to an increase in the
use of titanium implants. Titanium and alloys due to
their inherent properties such as biocompatibility,
corrosion resistance, lower elastic modulus and high
strength are preferred in the manufacture of
orthopedic and dental implants. There are studies
conducted on the further improvement of its medical
properties through the development of new

manufacturing methods. In this study, improvement
of the biocompatibility of Titanium implants by
surface etching, functionalization and
hydroxyapatite coating has been investigated.
Titanium implants been have electrochemically
acid-etched using sulphuric and hydrochloric acid,
anodized in potassium oxide solution and
hydroxyapatite coated in SBF at room temperature.
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1940-nm Tulyum Fiber Lazer ile
Yapilacak Endodontik Calismalarda
Uygun Parametrelerin Belirlenmesi: Kok
Kanal Sicakhgi ile flgili On Cahsma

Ayse S. Sarp!, Murat Giilsoy*

Biyomedikal Miihendisligi Enstitiisii,
Bogazigi Universitesi
{murat.gulsoy, aysesena.sarp}@gmail.com

Ozetce - Kok kanal tedavisi kok kanallarin
temizlenip sekillendirildikten sonra sizdirmaz
bir sekilde kapatilmasi ile tamamlanir. Lazer
geleneksel tedavi asamalarinda yardimer olarak
kullanildiginda  tedavinin  basar1  sansim
arttirmaktadir. Doku etkilesimi kullamlan
lazerin dalga boyuna, kullamm siiresine ve
moduna baghdir. Genel olarak lazerin en biiyiik
dezavantaji islem sirasinda yayillan sicakhk
artistnin  uygulana doku ve komsu dokulara
zarar vermesidir. Bu ¢calismada endodontide yeni
bir dalga boyu olan 1940 nm tulyum fiber lazerin
en uygun kullanim parametreleri arastirilmistir.
Sonuclara gore kok yiizeyinde karbonizasyona
neden olmadan c¢ahsilacak en yiiksek 1s1ma
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giiciiniin 1 W oldugu gozlenmis, bu giicte
sogutma etkisnin sicakhik farki esik degerini
asma siiresini degistirmedigi bulunmustur. 4
farkh grup 1sima giicii 1 W, 0.75 W, 0.50 W ve
0.25 W uygulandiginda gruplarin smr fark
degerini asma siirelerinin birbirinden farkh
oldugu (3.03, 4.93, 7.85 ve 13.58 saniye) ve bu
siirenin giic¢ ile ters orantih bir sekilde azaldig
gozlenmistir.

Abstract - Classic root treatment involves cleaning
the root canals using mechanical preparation and
rinsing with antibacterial solutions and solvents.
Laser tissue interaction is related with lasing mode,
irradiation power and time. Lasers have been used
in endodontia to enchance the quality of the root
canal treatment. The most important problem is the
high energies that are delivered to surrounding
tissues can lead to irreversible thermal damage to
neighboring structures. A new fiber laser 1940- nm
Thulium fiber Laser was chosen for this study to
overcome those limitations with higher penetration
and less thermal possibility. Cooling by injection
into the root canal did not cause a significant
difference in time to exceed the accepted threshold
temperature (student t-test, p 0.05 ). Using these
preliminary studies, 4 different laser power groups 1
W, 0.75W, 0.50 W and 0.25 W of laser powers were
compared according to their durations to exceed the
threshold temperature, 3.03, 4.93, 7.85 and 13.58
seconds were the results respectively. There was a
significant difference between groups (ANOVA).
When all laser groups were compared to each other,
there was no significant difference between 1 W and
0.75 W lased groups but all other groups were
significantly different (student ttest, p 0.05). All
these results showed that 1940 nm fiber is a
promising laser in endodonta if the optimum laser
powers are used.
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Uzaktan Ol¢iim Uygulamasi i¢in
Tasmnabilir Vuru Tipi Oksimetre
Gelistirilmesi
Developing a Portable Pulse Oximeter for
Telemetry Application

Kamran Shiraliyev:, Ozge Sahin?

1. Fen Bilimleri Enstitiisti, Dokuz Eyliil
Universitesi,
kamran.shirali@gmail.com
2. Elektrik ve Elektronik Miihendisligi, Dokuz Eyliil
Universitesi,
ozge.sahin@deu.edu.tr

Ozetce - Pulse (vuru tipi) oksimetre, arteriyel
kandaki oksijen doygunlugunu ve kalp atis izim
noninvaziv (girisimsel olmayan) yontemle 6lcen
bir optik medikal cihazdir. Bu c¢alismada
uzaktan 6l¢iim alabilen tasinabilir parmak tipi
pulse  oksimetre gelistirilmistir. = Cihazin
bluetooth  baglantis1  bilgisayarla  cihaz
arasindaki veri transferini saglamaktadir.
Cihazin  o6lctiigii  degerler aym zamanda
bilgisayarda “xml” dosyas1 olarak Kkayit
edilebilmektedir. Bu c¢ahsmada gelistirilen
cihazla baz1 fiziksel aktiviteler de
gerceklestirilmistir. Arastirmada kapah ve agik
alan egzersizleri sirasinda alanin, kandaki
oksijen miktarmin degisimine nasil etki ettigi
gozlemlenmis ve arastirmaya katilan
goniilliillerin kapal ve ag¢ik alan egzersizleri
sirasindaki oksijen doygunlugu degerlerinin
ortalamalan hesaplanarak grafiksel
karsilastirma yapilmastir.

Abstract - Pulse oximeter is an optical medical
device that measures heart rate and oxygen
saturation level of the arterial blood in a non-
invasive way. In this study a remote portable
fingertip pulse oximeter was developed. The
bluetooth connection of the device provides the data
transfer between device and PC. The measured
values of device can be stored on a PC as “xml”
files. In this study, some physical activities were
also carried out using the developed device. The
effect of indoor and outdoor areas to the variability
of oxygen saturation of blood during exercise was
monitored and the average measured oxygen
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saturation of the participated volunteers during
indoor and outdoor exercises were calculated and
they were compared graphically.
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Insan Beyninin Sikistirilms Algilama
Kullamlarak Hizlandirilmis Fosfor MR
Spektroskopik Géoriintiilenmesi
Fast Phosphorus MR Spectroscopic Imaging of
Human Brain Using Compressed Sensing

Muhammed Yildinm*?, Gokge Hale Hatay?, Emre
Okeer*, Klaas Nicolay?, Bahattin Hakyemez*, Esin
Oztiirk Isik®
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muhammed.yildirim@philips.com
2. Biomedical NMR Eindhoven University of
Technology

muhammed.yildirim@philips.com, Nicolay@tue.nl

3. Biyomedikal Miihendisligi Enstitiisii,
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g.hale.hatay@gmail.com, esin.ozturk@boun.edu.tr
4. Radyoloji Anabilim Dah, Uludag Universitesi

emreokeer@gmail.com, bhakyemez@uludag.edu.tr

Ozetce - Bu calismada in vivo kosulda insan
beyninin sikistirilmis algilama ile hizlandirilms
fosfor MR spektroskopik goriintiilenmesi (P -
MRSG) i¢in veri almm ve geri c¢atilmasi
hedeflenmistir. Hizlandirllms *P - MRSG
goniillii verileri 3T manyetik alanda darbe ve
veri alma sekansi ve sikistirilmis algilama
kullamilarak elde edilmistir. k-uzayr merkezi
boliimii korunarak bes kat bir tarama zamam
azaltilmasi icin rastgele altorneklenmis ve ii¢
boyutlu sikistirllmis  algllama  algoritmas:
kullanilarak yeniden geri catilmistir. Bu ¢calisma,
sikistirilmis algilama yonteminin insan beyninin
daha hizh *P MR spektroskopik goriintiilenmesi
i¢in uygulanabilir oldugunu gostermistir.

Abstract - This study aims at acquiring and
reconstructing compressed sensing accelerated
phosphorus MR spectroscopic imaging (*P-MRSI)
of human brain in vivo. Accelerated *P-MRSI
volunteer data were acquired using pulse and
acquire with compressed sensing at 3T. k-space data

was randomly undersampled for a five fold scan
time reduction while preserving the central portion,
and reconstructed using three dimensional
compressed sensing algorithm. This study showed
that compressed sensing method could be applied
for faster *P MR spectroscopic imaging of human
brain at 3T.
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Kan-Beyin Bariyerinin in vitro Mono-
Kiiltiir Modelinin Miihendislik
Tasarimunin Yapilmasi ve Model Uzerinde
Metotreksat Gecirgenliginin incelenmesi
Engineering Design of in vitro Mono-Culture
Model of Blood-Brain Barrier and Investigation of
Methotrexate Permeability on the Model

Mustafa Grkem Ozyurt:, Sule Dogan,
Siikrii Oztiirk®, S. Ismet Deliloglu Giirhan??,
Aylin Sendemir Urkmez??

1. Biyomedikal Bilimler ve Miihendislik Programa,
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gorkemozyurt@gmail.com
2. Biyomiihendislik Boliimii, Ege Universitesi
{suledogan92, ismetgurhan, sendemir}@gmail.com
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Ozet¢e - Kan-beyin bariyeri (KBB), cogu
maddenin kandan merkezi sinir sistemine
gecisini kisitlayan, merkezi sinir sistemine besin
gecirgenligini kontrol eden sistemdir.
Norodejeneratif hastahklarin tedavisinde bu
bariyer en 6nemli risk faktorlerinin basindadir,
¢iinkii bu hastaliklara yonelik ilaglarin ¢cogunun
protein bazl olmasi bu engelde takilmalarina ya
da  biyoyararlammlarim  biiyiik  odlciide
kaybetmelerine yol a¢gmaktadir. Bu ¢alismada,
KBB’nin norodejeneratif hastaliklara kars:
gelistirilecek tedavilerin degerlendirilmesinde
model olarak kullanilabilecek bir in vitro
modelinin iiretilip, modelin gerceklige yakinhg
degerlendirildikten sonra metotreksat ilacinin
bariyerden geg¢isinin incelenmesi amag¢lanmistir.
KBB model kurulma asamasinda hiicrelere
destek membran gorevi gormek iizere elektro-
egirme yontemiyle polikaprolakton (PCL) fiber
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yiizeyler iiretilmistir. Polarize mikroskopta bu
fiberlerin morfolojisi ve boyutlari belirlenmistir.
PCL fiberleri iizerinde her bir yiizeye insan
kaynaklhh gobek kordonu endotel hiicreleri
(HUVEC) ve C6 glioma hiicreleri ekilerek kiiltive
edilmistir. Tasarlamip iiretilen transendotelyal
elektrik direnci (TED) 6l¢me cihaziyla modelin
elektrik direnci o6l¢iiliip, nikotin pozitif kontrolii
ve albiimin negatif kontroliiyle modelin gercege
yakinhgr test edilmistir. Metotreksat ilacinin
gecisi ise kiiltiir kabimin tabanina ekilen meme
kanseri hiicresi olan MCF-7 iizerindeki etkisi ile
dolaylh olarak MTT canhhk testi ile
belirlenmistir. Modelin gercege yakinhgi ortaya
konduktan sonra, bagil bir sekilde in vivo kan-
beyin bariyerine olan benzerligi yiizdesel olarak
belirtilmistir.

Abstract - Blood-brain barrier (BBB) is a control
mechanism that limits the diffusion of many
substances to central nervous system through blood,
and governs the nutrient diffusivity. This barrier is
among the main risk factors for treatment of
neurodegenerative diseases, because most drugs
designed are protein based, and are either blocked
by BBB, or lose their bioavailability significantly. In
this study, an in vitro BBB model was designed for
testing therapeutics for neurodegenerative diseases,
and methotrexate drug permeability was
investigated. In the BBB model design step,
polycaprolactone fiber surfaces were prepared by
electrospinning to be used as support membrane for
cells. The fiber morphology and sizes were
determined using polarizing microscopy. Human
umbilical vein endothelial cells (HUVEC) and C6
glioma cells were cultured on either side of this
membrane. Model’s proximity to in vivo models
was tested by home-designed transendothelial
electrical resistance measuring device; and nicotine
was used as a positive control and alblimin as a
negative control. The effect of Methotrexate was
determined indirectly by vitality test, MTT, for
MCEF-7 breast cancer cells seeded on the bottom of
the well plates. After model’s effectiveness was
presented, model’s proximity to models in the
literature and natural blood-brain barrier was
specified relatively.
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Meme Kanseri Hiicrelerinin Kemige
Metastaz: icin U¢ Boyutlu Mikrogevrede
Cesitli Molekiillerin Kemoatraktan
Ozelliklerinin Belirlenmesi
Investigation of Chemoattractant Properties of
Various Molecules in Three-Dimensional
Microenvironment to Metastasis of Breast Cancer
Cells to Bone
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Ozetce - Metastaz, kanserin en yikic1 adim olup,
tiimor hiicrelerinin olustugu yerden baska
organlara yayilmasi ve gelismesi olarak
tanimlanir. Kemik metastazinin altinda yatan
molekiiler ve hiicresel mekanizmalar heniiz
anlagilamadi@ icin etkili bir terapinin gelismesi
de miimkiin olamamaktadir. Kemik hiicre disi
matrisinde bulunan bazi molekiillerin
kemoatraktan  ozellikte  olabilecegi, son
zamanlarda metastazin olasi sebepleri arasinda
diigiiniilmektedir. Bu c¢alismada metastatik
meme Kanseri hiicrelerinin, sik goriilen kemik
metastazinda olas1 kemoatraktan molekiillerinin
anlagilmasi i¢cin kemigin gozenekli dogal yapisi
temel alinarak elektroegirme yontemi ile kolajen
iskeleler olusturulmustur. Osteopontin, kollajen
tip I ve hidroksiapatit ile fonksiyonellestirme
islemine tabi tutulan yiizey ve iskelelerde MCF-7
metastatik meme kanseri hiicrelerinin tutunma
kinetigi arastirilmstir. Migrasyonun
gorsellestirilmesi icin iic boyutlu kemotaksis
slaytlar1 kullamlmistir. Hem tutunma Kinetigi
sonuclar1 hem de migrasyon gozlem sonuglari
kemotaksiste, kollajen tip | ve hidroksiapatitin
birlikte bulunmasinin sadece kolajene oranla
meme Kanseri hiicrelerinin kemige metastazinda
daha etkili bir kemoatraktan oldugunu gosterdi.
Ayrica osteopontinin, kollajen tip I'e oranla daha
fazla migrasyona ve hiicre tutunmasina sebep
olmasi, bu proteinin de meme Kkanseri
hiicrelerinin kemige metastazinda etkili bir
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kemoatraktan oldugunu gosterir niteliktedir.
Kemikte tiimor hiicre kolonizasyonunu ve
gelisimini  desteklemesi nedeniyle, mikro
ortamdaki kemik minerallerinin metastatik nis
olusumunda rol oynadigx diisiiniilmektedir.

Abstract - Metastasis is the most destructive step of
cancer and it is defined as spreading of tumor cells
from the primary tumor cite to other organs. Because
of the fact that the molecular and cellular
mechanisms underlying bone metastasis have not
been yet understood, the development of an
effective therapy is not possible. Chemo-attractant
properties of some molecules in the bone
extracellular matrix has been considered among
possible reasons of metastasis. In this study,
collagen  scaffolds  were  produced by
electrospinning method mimicking natural porous
bone structure to understand possible chemo-
attractant molecules that are common in bone
metastases of metastatic breast cancer cells. MCF-7
metastatic breast cancer cells’ adhesion kinetics
were studied on the surfaces and scaffolds which are
functionalized by osteopontin, collagen type | and
hydroxyapatite. Three dimensional chemotaxis
slides were used for visualizing the migration. Both
cell adhesion kinetics and migration results showed
that collagen type 1 and hydroxyapatite combination
was more effective as a chemo-attractant than only
collagen type 1 in the bone metastasis of breast
cancer cells. Osteopontin caused migration and cell
adhesion relatively more than collagen type I; and it
was showed that this protein is an effective chemo-
attractant in the bone metastasis of breast cancer
cells. It was shown that micro environments of the
bone minerals play an important role in the
formation of metastatic niche because of their
support to the development and colonization of
tumor cells in the bone.
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ABC Algoritmasimin Simiflamada
Kullanim ve Kontrol Parametrelerinin
Etkilerinin incelenmesi
Using ABC Algorithm for Classification and
Analysis on Effects of Control Parameters

Selim Dilmag, Mehmet Koriirek

Fen Bilimleri Enstitﬁsii, Istanbul Teknik
Universitesi
sdilmac@arroweurope.com, korurek@itu.edu.tr

Ozetce - Bu gahismada, Yapay Ar1 Kolonisi (ABC)
algoritmasi tabanh bir siiflayic1 kullamlmstir.
Ayrica, ABC  algoritmasinin  etkinligini
arttirmak iizere bazi modifikasyonlar yapilmis,
bu sekilde elde edilen yeni yonteme MABC
algoritmasi ad1 verilmistir. Her iki yontem IRIS,
WINE, PIMA, BUPA, ECG gibi gercek hayattan
alinmus cesitli veri kiimeleri iizerinde uygulanms
ve sonuclar karsilastirilmistir. Bu veri kiimeleri
UCI Makine Ogrenmesi Ambar1 ve MITBIH
ECG veri tabamindan alinmistir. Ayrica
gecerlilik endeksleri ve algoritmada kullamlan
MCN, Limit gibi cesitli kontrol parametrelerinin
etkileri incelenmistir. Kullamlan 6zniteliklerin,
gelistirilen siniflayicimin basari oraninda 6nemli
etkisi oldugu goriilmiistiir. Veri kiimesindeki
farkh smiflara ait orneklerin ortiisme oram
arttikca, siniflayicinin basar1 oram diismekle
birlikte, elde edilen sonuclar gelistirilen ABC
algoritmasi tabanh simiflayicilarin ¢ok boyutlu
veri kiimelerinin siniflandirilmasinda basariyla
kullanilabilecegini  gostermektedir. MABC
yontemi, SCTR kontrol parametresinin
sayesinde, Limit ve MCN degerlerinden bagimsiz
olarak, ABC’ye gore daha yiiksek simflama
basari oranlar1 vermektedir.

Abstract - In this study, Artificial Bee Colony
(ABC) algorithm based classifier is used. Also, in
order to improve the effectiveness of ABC
algorithm, some modifications are done. New
method is called MABC algorithm. Both methods
are applied on various real life data sets such as
IRIS, WINE, PIMA, BUPA, ECG and results are
compared. Those datasets are obtained from UCI
Machine Learning Repository and MITBIH ECG
database. In addition to it, validity indices and
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effects of some control parameters such as MCN,
Limit are examined. It is observed that, selected
features have significiant effect on classification
success rate of classifier. If there is high overlap
between the classes, success rate of classifier
decreases. However observed results indicate that
ABC algorithm can successfully be used for
classification of multi dimensional datasets. By
means of SCTR control parameter, MABC
algorithm  based classifier provides higher
classification success rates versus ABC algorithm,
independent from Limit and MCN values.
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Elektriksel Uyaran Tasarimi ve
Somatosensoriyel Uyarilmis Potansiyeller
(SUP)

Design of an Electrical Stimulator and
Somatosensory Evoked Potentials (SEP)
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Ozet¢e - Bu caliyma sinir ve kas uyarim
yapabilecek Kkabiliyette bir elektriksel uyarici
tasarimn, elektriksel testleri ve cihazla yapilan
fizyolojik deneyleri icermektedir. Cihaz 3 ayri
birimden olusmaktadir; Uyarier kisim, Giic
kaynag ve Bilgisayar arayiizii. Cihazin uyarici
kismi i¢in 6ncelikli olarak bir adet giic OP AMP”1
kullanilarak gerilim-akim doéniistiiriicii (V-1
doniistiiriicii) tasarlanmis daha sonra sisteme
yalitm (izolasyon) birimi ve harici cihaz
tetikleyici (karsilastirici-comparator) eklenerek
uyarict kismi tamamlanmstir. Sistem harici bir
gii¢ kaynagi ile beslenmektedir. Cihazin kontrolii
bilgisayar arayiizii ile bilgisayar dahili ses kart1
c¢ikist  iizerinden saglanmaktadir.  Cihaz,
fizyolojik deney amach, laboratuvar ortaminda
yetkili Kkisilerin gozetiminde, sican iizerinde
denenmis ve sonuclar literatiir ile
karsilastirilmistir.

Abstract - This study includes the design, electrical
and physiological tests of an electrical stimulator
that is able to excite nerves and muscles. The device
consists of 3 different units which are stimulator,
power supply and computer interface. The
stimulator unit includes 3 parts which are; a voltage-
current convertor by a power op amp, isolation and
an external device trigger parts. The device has an
external power supply unit in order to supply high
voltage for power op amp. The system is controlled
and driven by a computer interface designed in
LabVIEW and the interface drives stimulator via
audio output of a computer. Physiological tests were
performed under the supervision of authorized
people. Data of this study is compared with
literature data.
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BOGAZiCi UNi. GUNEY/KUZEY KAMPUS iLE KANDILLi KAMPUS ARASINDA RiNG SERViSi

B.U. Kalkig Saatleri (Etiler Kapi ve Kuzey Kampiis A Kapi Girisi) Kandilli Kampiis B.M.E. Onii
08.45 08.45
09.45 09.45
10.45 10.45
11.45 11.45
12.45 12.45
13.45 13.45
14.45 14.45
15.45 15.45
16.50 16.50

————— 20.00****

**k%% Saat 20.00 servisi sadece tek yonlii olup Kandilli Kampiisten Bogazigi Universitesi Merkez
Kampls arasindadir.

KANDILLi iSKELESi BEBEK iSKELE ARASI MOTOR SEFERLERI
Motor seferleri her iskeleden karsilikli olarak yapilmakta ve 5 dakika sirmektedir. Her seferde

kampiuselere ulasim igin her iskelenin 6ninde varis saatine gére bir servis beklemektedir. Bu
servislerle kampuslere ulasim saglanabilir.

BEBEK-KANDILLI YONU KALKIS SAATLERI KANDILLI-BEBEK YONU KALKIS SAATLERI
07.40 08.45
09.40 10.45
12.40 13.45
15.40 16.35
16.55 18.15
18.55

IETT ILE ULASIM

14R KADIKOY RASATHANE

Kadikdy Rihtim 6niinden kalkan otobis Kandilli Kampis 6niinden gegmektedir.
Durak ismi: Rasathane

15R USKUDAR RASATHANE

Uskiidar iskele &niinden kalkan otobiis Kandilli Kampiis 6niinden gegmektedir.
Durak ismi: Rasathane

MINIBUS iLE ULASIM

Uskiidar iskele 6niinden kalkan Talimhane/Rasathane minibiisleri Kandilli Kampiis dniinden
gecmektedir.

METROBUS iLE ULASIM

Metrobdsle birinci kopriyl gegtikten sonraki ilk durakta (Bogazigi K&prisi) inip képrinin
altindan Beylerbeyi tarafina dogru ilerleyip Tiinel duragindan Talimhane minibisine ve 15R
rasathane IETT otobiisii ile Kandilli Kampiise ulasabilirsiniz.

BIYOMUT 2014-Biyomedikal Miihendisligi Ulusal Toplantis
Istanbul, 16-17 Ekim 2014, Bogazici Universitesi
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