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Introduction

The Center of Excellence for Functional Surfaces and interfaces for Nano diagnostics (EFSUN) was
established in September 2016. The Center aims at the discovery of efficient tools for an early, efficient
accurate, cheap and on-site diagnosis of important health problems using nanotechnology tools. Highly
qualified local researchers in various fields, including medicine, molecular biology, genetics, pathology,
chemistry, physics, engineering, nanotechnology and electronics were brought together in the center
in order to generate original, innovative and patentable knowledge and produce high impact research.
Moreover, interdisciplinary nature of the center facilitates coordinated interactions between members
from different fields to reach a common goal of generation of high-tech nano-based diagnostic devices.
The advisory board consists of outstanding and experienced researchers from the best institutes and
universities in the US and in Europe. EFSUN is now a center of attraction in the fields of nanotechnology
and medical diagnostics in Turkey as well as in the region, and it always welcomes motivated
researchers who would like to join forces to reach this goal.

The Center was founded by 5 scientists who were soon joined by more scientists, who are world-class
experts in their respective fields. 12 of the 32 scientists are staff members of Sabanci University and
Sabanci University Nanotechnology and Applications Center (SUNUM). Contributing members are
recipients of various prestigious national and international awards. Collaborations with the industry are
ongoing. More than 33 Ph.D. students (26 Ph.D. students from Sabanci University) and 34 M.S. students
(22 M.S. students from Sabanci University) as well as more than 10 Post Doctoral Research Associates
(8 Post Doctoral Research Associates from Sabanci University/SUNUM) are benefitting from the
stimulating and collaborative environment of the Center.

Within a short time, the Center became a ‘Research Powerhouse” at Sabanci University with extensive
and collaborative efforts of the members. The privileged position of EFSUN made it possible for several
of its members to join TUBITAK 1004 projects such as NANOSIS, LIGNONANO and MAESTRO during the
2021-2022 period, which would not have been possible otherwise. The research efforts and
collaborations in the Center has led to more than 100 journal publications in top journals (such as
International Journal of Heat and Mass Transfer, Chemical Engineering Journal, Scientific Reports,
Nanoscale, Journal of Materials Chemistry C and etc.) since 2018. 10 joint patents applications were
made, and 3 joint patent grants were obtained within 2022. Current ongoing project budget currently
amounts to around 2M USD. EFSUN is fully self-sustaining its finances and provides high impact research
results in a number of science and techology topics.

EFSUN has also been organizing the Nanotechnology School for high school students, a 2 week intense
hands-on educational activity, since early 2019 in collaboration with SUNUM of Sabanci University,
providing knowledge and awareness on nanoscience and nanotechnology to more than 300 high school
students in the past 4 years.

This activity report is intended to provide a collection of the outputs of the center for the period 2022
January to 2023 January.

Co-Director Prof. Ali Kosar Co-Director Prof. Bur¢ Misirlioglu
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A Research Activity example in EFSUN

EFSUN - Center of Excellence on Nano Diagnostics (http://efsun.sabanciuniv.edu)
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The Prototype Project Scheme: Collaborative efforts of EFSUN Researchers who are experts in their
respective fields, will allow creation of a cell phone-assisted platform for quick, cheap and accurate on-
site detection and diagnosis of diseases. Clinical materials (tumors, various tissues, blood, urine, saliva
etc) that are collected by clinical medical doctors, are analyzed using molecular tools (omics
approaches, molecular biology, genetics, cell biology, biochemistry) and novel disease markers are
discovered. Experts of bioinformatics and computational biology analyze the results of high-throughput
omics approaches. Currently at least 5 protein and 5 RNA new and patentable markers of cancer were
already discovered by EFSUN researchers, others are in the pipeline. Innovative microfluidic biochips
are used in order to enrich, purify or separate cells and biomolecules in clinical materials. Using home-
made antibodies, specially designed and functionalized nanoparticles and innovative physico-chemical
detection approaches, EFSUN researchers are able to detect femto to subfemtomolar concentrations
of disease markers. Signal detection is achieved using a home-made and patentable detection devices
that process information in a cell phone and Cloud-assisted manner, and operating with a custom-
designed application. Therefore, all components and parts of EFSUN Cell Phone-Assisted Diagnosis
Systems are a result of cutting-edge science and technology.



Representative Publications

Activities of EFSUN members span a variety of topics in science and technology. All such activity serves
towards pushing the limits of knowledge and experience for new technologies and applications. Much
of the publications below focus on structures in reduced dimensions as well as properties of surfaces
and interfaces both at the fundamental and technological level. EFSUN is always open to new

collaborations to further the current work and to undertake new challenges to reach new horizons.

(From members of Sabanci University)

1.

10.

11.

W. A. S. Aldulaimi, M. B. Okatan, K. Sendur, M. C. Onbasli and I. B. Misirlioglu, “Size driven
barrier to chirality reversal in electric control of magnetic vortices in ferromagnetic
nanodiscs” in press in Nanoscale, 2022.

C. Arli, A. R. Atilgan and I. B. Misirlioglu, “Volumetric effects in electrocaloric response of
ferroelectric thin films”, under minor revision, Journal of Materials Chemistry C, 2022.

S. Alkoy, M. B. Okatan, I. B. Misirlioglu and E. Alkoy, “Electrocaloric Ceramics”, to appear in
Encyclopedia of Materials, published by Elsevier, 2022.

Ozlem Coskun, Alihan Kumtepe , Arpad Mihai Rostas , Igor latsunskyi , Emerson Coy , Emre
Erdem , Mehmet Sankir , Nurdan Demirci Sankir, Photo-supercapacitors based on
nanoscaled ZnO, Scientific Reports volume 12, Article number: 11487 (2022).

Aysenur Karamustafa, S6zer Sozer , Kiirsad Oguz Oskay , Merve Buldu-Akturk , Emre Erdem,
Gokgen Akgll, Improving the Electrochemical Energy Storage Capacity of the Renewable
Carbon Derived from Industrial Tea Waste, , Russian Journal of Electrochemistry, 2022, Vol.
58, No. 9, pp. 844-854.

Ates, A., Benam, B.P., Mohammadilooey, M. Celik. S.,Serydyukov, V., Surtaev, A., Sadaghiani,
AK., and Kosar, A., “Pool boiling heat transfer on superhydrophobic, superhydrophilic, and
superbiphilic surfaces at atmospheric and sub-atmospheric pressures,” International Journal
of Heat and Mass Transfer, 201, 123582, 2023.

Parlak, M., Ozsunar, A., and Kosar, A., “High Aspect Ratio Microchannel Heat Sink
Optimization under Thermally Developing Flow Conditions Based on Minimum Power
Consumption,” Applied Thermal Engineering, 7(44), 117700,2022.

Gharib, G., Butun, I., Muganli, Z., Kozalak, G., Namli, I., Sarraf, S.S., Ahmadi, V.E.,Toyran,
E.,Wijnen, A.J.,, and Kosar, A., “Biomedical Applications of Microfluidic Devices: A Review,”
Biosensors, Accepted, 2022.

Sheibani,A.A., Talabazar, F.R., Jafarpour, M., Kosar, A., Cebeci, F.C., and Ghorbani, M., “New
Nanofiber Composition for Multiscale Bubble Capture and Separation,” ACS Omega, 445,
39959-39969, 2022.

Yilmaz, A., Karavelioglu, Z., Aydemir G., Demircali, A.A., Varol, R., Kosar, A., and Uvet, H.,
“Microfluidic wound scratching platform based on an untethered microrobot with magnetic
actuation,” Sensors and Actuators B: Chemical, 373, 132643,2022.

Namli, 1., Sarraf, S., Aghdam, A.S., Torabfam, G.C., Kutlu, O. Cetinel, S., Ghorbani, M., and
Kosar, A., “Hydrodynamic Cavitation on a Chip: A Tool to Detect Circulating Tumor Cells ,”
ACS Applied Materials and Interfaces, 14(26), 40688-40697, 2022.



12. Ates, A., Benam, B.P., Yagci, V., Malyemez, M.C,, Parlak, M., Sadaghiani, A.K., and Kosar, A.,
“On the effect of elliptical pin Fins, distribution pin Fins, and tip clearance on the
performance of heat sinks in flow boiling” Applied Thermal Engineering, 212, 118648, 2022.

13. Butun, I., Gharib, G., Yurum, A., Gursel, S.A., and Kosar, A., “Polymer based electricity
generation inspired by eel electrocytes,” International Journal of Energy Research, in press,
2022.

14. Duman, A., Niazi, S., Gharib, G., Sadaghiani, A.K.., and Kosar, A., “Self-assembled archaea
bio-coatings in thermal-fluids systems: A study on adhesion optimization and energy
efficiency,” International Journal of Thermofluids, 15, 100170, 2022.

15. Sefiane, K. and Kosar, A., “Prospects of heat transfer approaches to dissipate high heat
fluxes: Opportunities and challenges,” Applied Thermal Engineering, 215, 118990, 2022.

16. Sarraf, S.S., Talabazar, F.R., Namli, I., Maleki, M., Aghdam, A.S., Gharib, G., Grishenkov, D.,
Ghorbani, M., and Kosar, A., “Fundamentals, Biomedical Applications and Future Potential
of Micro-scale Cavitation-A Review,” Lab on a Chip, 22(12):2237-2258, 2022.

17. Talabazar, F.R., Sheibani, A.A, Jafarpour, M., Grishenkov, D., Kosar, A., and Ghorbani, M.,
“Chemical effects in “hydrodynamic cavitation on a chip”: The role of cavitating flow
patterns,” Chemical Engineering Journal, 445, 136734, 2022.

18. Simsek, S., Ahmadi, V.E., Celik, S., Sayar, A., and Kosar, A., “Fabrication and Flow Rate
Characterization of a DRIE Process Based Valveless Piezoelectric Micropump,” Journal of
Micromechanics and Microengineering, 32(6), 065004, 2022.

19. E. Rahimi, A.B. Koucheh, and K. Sendur, “Temperature assisted reflection control using VO2
/Si core-shell nanoparticles”. Optical Materials Express, 12(8), 2974-2981 (2022).

20. R.M.A. Ayaz, A.B. Koucheh, and K Sendur, “Sensitivity of a tapered fiber refractive index
sensor at diameters comparable to wavelength”, Optik, 169417 (2022).

21. AC Egil, H Kesim, B Ustunkaya, O Kutlu, GO Ince, “Self-assembled albumin nanoparticles for
redox responsive release of curcumin”, Journal of Drug Delivery Science and Technology 76,
103831.

22. ME Rad, AC Egil, GO Ince, M Yuce, A Zarrabi, “Optimization of curcumin loaded niosomes
for drug delivery applications” Colloids and Surfaces A: Physicochemical and Engineering
Aspects 654, 129921.

23. AC Egil, A Carmignani, M Battaglini, BS Sengul, E Acar, G Ciofani, G Ince, “Dual stimuli-
responsive nanocarriers via a facile batch emulsion method for controlled release of Rose
Bengal”, Journal of Drug Delivery Science and Technology 74, 103547.

Patents

Patent Applications (Sabanci University)

1. W02022115050A1 PERFORMANCE ENHANCEMENT IN THERMAL SYSTEM WITH POROUS
SURFACES

Applicants

ASELSAN ELEKTRONIK SANAYI VE TICARET ANONIM SIRKETI [TR]; APAK ENDUESTRI
MUEHENDISLIK MAKINE SANAYI VE TICARET LTD SIRKETI [TR]; SABANCI UENIVERSITESI
NANOTEKNOLOJI ARASTIRMA VE UYGULAMA MERKEZI [TR]; UNIV SABANCI [TR]

Inventors
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KOSAR ALI [TR]; KAYA iISMET iNONU [TR]; SADAGHIANI ABDOLALI KHALILI [TR]; APAK ALPER
[TR]; APAK AHMET MUHTAR [TR]; PARLAK MURAT [TR]; TASTAN UMUR [TR]; BONCU
MEHMET [TR]

Classifications

IPC

F28D15/04; C01B32/182;

CPC

F28D15/046 (EP); F28F21/02 (EP); HO1L23/3733 (EP); HO1L23/427 (EP); HOS5K7/20336 (EP);
C01B2204/24 (EP); CO1B32/182 (EP); CO1P2006/14 (EP); CO1P2006/16 (EP);

Priorities

TR2020051161W-2020-11-24

Application

TR2020051161W-2020-11-24

Publication

W02022115050A1:2022-06-02

2.US11473856B2 Heat exchanger with enhanced heat transfer surfaces

Global Dossier

Applicants

UNIV SABANCI [TR]

Inventors

KOSAR ALI [TR]; GOZUACIK DEVRIM [TR]; KHALILI SADAGHIANI ABDOLALI [TR]; AKKOC YUNUS
[TR]; MOTEZAKKER AHMAD REZA [TR]

Classifications

IPC

C09D5/00; C12N1/20; F28F13/18;

CPC

C09D5/00 (US); C12N1/20 (US); F28F13/187 (EP,US); CO9D7/40 (EP); F28F2255/20 (EP,US);
Priorities

TR201705596A:2017-04-14; TR2018050131W-2018-04-02

Application

US201816603599A:2018-04-02

Publication

US11473856B2-2022-10-18



Projects

EFSUN fully funds its own expenses through projects submitted for studies of science and technology
topics. A wide range of activities are supported financially by national and international agencies
funding basic science as well as technology companies providing funds for development of new
methods to address their existing needs. EFSUN is also in a privileged position at Sabanci University as
EFSUN affiliates can apply to specific project calls inside and outside of Tlirkiye as a thematic research
institution.

Ongoing Projects (Current total active budget is 35,000,000 TL)

1. TUBITAK 1001, sent in 2022, granted in 2023: “Pozitif ve negatif kalorik etki ile ferroelektrik
ince filmlerde durum algilama” — 1,200.000 TL.

2. (Emre Erdem ile) EIC Pathfinder Project, “Hafnia-based ferroelectric / dielectric
supercapacitors for energy storage”, degerlendirmede.

3. MicroFloTech Partner Horizon Europe Staff Exchange-HORIZON-MSCA-2021-SE-01 629.000
EURO.

4. ODTU 1004 MAESTRO-6.000.000 TL

5. SUNUM 1004 LignoNANO-800.000 TL

6. SUNUM 1004 NANOSIS-5.000.000 TL

7. Slovenya- TUBITAK 2508 “Proje Yizey Islanabilirligi ve Akustik Alan Yaklasimlarinin
Kombine Etkisiyle Kaynama Isi Transferi ve Kritik Isi Akisinin Artirilmasi”-400.000 TL

8. Slovenya- TUBITAK 2508 “Mikro Olcekli Hidrodinamik Kavitasyon ile Aktif Farmasotik
Bilesenlerin Uzaklastirilmasi”-400.000 TL.

9. UKRI (UK Research Innovate) Grant-'lcing/Deicing on Biphilic Surfaces'-35.000 GBP.

10. TUBITAK 1505 -'Elektrikli Araclar icin Termal Yénetim Sistemi Tasarim ve Gelistirilmesi'-
1.000.000 TL.

11. Royal Society International Exchange Scheme, ‘Novel Carbon Based Membrane for
Enhance Interfacial Photothermal Vaporization’-12.000 GBP.

12. Newton International Fund of The Royal Society, Oxford Brookes University for the
project “Large Scale Exfoliation of 2D nanomaterials using an Environmentally Friendly
Hybrid Cavitation Reactor”-20.000 GBP.
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Outreach Activities (in Turkish)

BU YAZ
UNIVERSITELI OLUYORSUN!

1. DONEM
3 TEMMUZ -14 TEMMUZ

2. DONEM
17 TEMMUZ - 28 TEMMUZ
3. DONEM
31 TEMMUZ - 11 AGUSTOS

..Sabancr .
Universitesi #TumGiiciimiizleGelecege
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UYGULAMALI
NANOTEKNOLOJI
YAZ OKULU

Sabanci Universitesi Uygulamal Nanoteknoloji Yaz Okulu; bilime ve laboratuvar calismalarina
merakl lise 6grencilerine uygun ikiser haftalik tic dénem halinde diizenlenen bir yaz okuludur.
Program; nanoteknolojiyle ilgili glincel gelismeler ve uygulamalar hakkinda bir farkindalik yaratmayi
ve gelecekteki meslek secimlerinde yonlendirici olmay hedeflemektedir.

Program Icerigi Ucretler

Bu etkinligin Sabanci Universitesinin diger yaz Ogrenciler yalnizca bir doneme kayit
okulu programlarindan en énemli farki laboratuvar olabilirler. Bu tcrete egitim, konaklama,
uygulamalaridir. yemek, etkinlikler ve KDV dabhildir.

31 Mart 2023 tarihine kadar:

Ogrencilere teorik bilgilendirmelerden sonra
€ g Paket Program 18.500 TL

sunulacak olan laboratuvar uygulamalan ‘yaparak

ogrenmek’ icin harika bir firsat olacaktir. ) er e
1 Nisan 2023 itibariile:

Ders disi spor, sanat, kiltlr ve eglence Paket Program 21.250 TL

etkinlikleriyle zenginlestirilen programda 6grenciler,
unutamayacaklar bir tatil yasarken ufuklarini
genisletme sansi da yakalamaktadirlar.

Donemler

1. Dénem: 3 Temmuz -14 Temmuz 2023
2. Dénem: 17 Temmuz - 28 Temmuz 2023

3. D6nem: 31 Temmuz - 11 Agustos 2023 S U : N U M eprmek e i EFSUN

VE UYGULAMA MERKEZI

Agilan Dersler ve Kisa igerikleri:

Ders adi: Gegmisten glinimiize malzemeler

ilgili Ogretim Uyesi: Prof. Dr. Burc Misirlioglu

Gelisen teknolojilerdeki atilimlar bliyik oranda kullanilan malzemelerin 6zellikleri ve performansi ile
kisitlidir. Yeni malzeme arayislari hep bu kisitlarin kaldiriimasini hedeflemektedir ve bu konudaki
gelismeler kullanicilarin pek de farkinda olmadiklari sekillerde gerceklesmektedir. Bu derste tarihte
muihendislik malzemelerinin evrimi ve insan medeniyetine nasil yon verdigi anlatilacaktir.
Otomotivdeki celik malzemelerden havaciliktaki alasimlara ve kompozitlere, bilgisayarlarimizdaki
islemcilerden bilgilerimizi sakladigimiz harddisklere kadar genis bir uygulama yelpazesinde hangi
malzemelerin ne tiir 6zellikleri nedeni ile tercih edildikleri tartisilacaktir.
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Ders adi: Neden Nanomalzemeler

ilgili Ogretim Uyesi: Dog. Dr. Feray Bakan Misirlioglu

Malzemelerin ylzeyleri i¢ kisimlara gore oldukga farkli 6zellikler gdsterebilir. Malzemenin boyutlari
kiiclildlkce ylizey alaninin hacmine gore orani artar ve bunun sonucu disiik boyutlarda 6zellikler
farklilasmaya baslayabilir. Ozellikle nanometre boyutlarina inildiginde bu durum kuvvetli sekilde
ortaya c¢ikar: Nano boyutta malzemenin ozellikleri elle tutulur boyutlarindakinden c¢ok farkh
olabilmektedir. Bu derste nanoboyuttaki malzemelerin nasil farklilastigini ve bu davranislarin ne tip
uygulamalarda kullanilabildigini konusacagiz. Ayrica sadece insan yapimi degil dogada
gozlemlenebilen bazi “nanoboyut” etkileri de ilging olup bunun teknolojiye nasil yon verebildigi
tartigilacaktir.

Ders adi: Nanoboyutta gortintileme

ilgili Ogretim Uyesi: Prof. Dr. Bur¢ Misirlioglu

Bir mikroskop altinda bir canli hiicrenin detaylarinin nasil gérintilenebildigini hic distindliinliz ma?
Peki o goruntinilin elde edilmesini saglayan merceklerin fiziksel calisma prensibini merak ettiniz mi?
Istk kullanarak bir nesnenin detaylarini ne derece ayrit edebilecegimizin fiziksel kanunlar ile sinirli
oldugunu biliyor muydunuz? Bu fiziksel kisiti elektronlari kullanarak asabilecegimizi, atom seviyesinde
detaylari ayirt edebilecegimizi, bunun nasil ve hangi aygitlar ile mimkin oldugunu merak ediyor
musunuz? Bilgisayarlardaki islemcileri olusturan milyarlarca tranzistoriin herbirinin glinimizde sac
teli kalinligindan yaklasik 10000 kat daha kiictk yapilar oldugunu ve ancak elektron mikroskoplari ile
gorulebilecegini duydunuz mu? Bu sorularin cevaplarini 6grenmek istiyorsaniz bu dersi dinlemelisiniz.

Ders adi: Hayatimizdaki nanofiberler

ilgili Ogretim Uyesi: Dr. Serap Hayat Soytas

Fiberler Gzerimizdeki kiyafetlerden evimize internet tasiyan kablolara kadar pek c¢ok alanda
hayatimizda yer aliyorlar. Peki bu fiberleri sa¢ telinden 500 kez daha kiiglk boyuta nasil getirebiliriz
ve bu boyuttaki fiberler, yani nanofiberler, ne isimize yarar? Bilim insanlari bu ¢ok kigtk fiberleri
kullanarak havadaki ya da sudaki zararli maddeleri temizlemekten viicudumuzun belirli bir bélgesine
kontrollli olarak ilag gonderilmesine kadar pek ¢ok 6zglin uygulama alani Uzerine galisiyorlar. Bu
derste nanofiberler nasil Uretilir, nanometre boyutlarinda olmalarinin sagladigi faydalar nelerdir,
hangi alanlarda kullanilmaktadirlar ve gelecekte hangi alanlarda kullanilabilirler gibi sorulara cevap
arayacagiz. Laboratuvar uygulamasinda ise elektrodokuma yontemini ve bu ydntem ile nasil
nanofiber Uiretebilecegimizi 6grenecegiz.

Ders adi: Mikro akiskanlar diinyasi

ilgili Ogretim Uyesi: Prof. Dr. Ali Kosar

Sivilarin veya gazlarin gozle goérunir buyuklikteki kanallar ve borular iginde akisi ginlik hayatimizda
kullandigimiz pekgok aygit ve makinenin isleyisinde son derece rutindir. Gittikge kiiglilen baz
aygitlarda ise yine sivilarin veya gazlarin belli bir islevi yerine getirmek tzere bir noktadan bir bagka
noktaya akisi bunun gerceklesecegi kanallarin boyutlarina bagli hale gelmeye baslamaktadir. Bunun
sebebi akiskanin mikroskopik denebilecek kanallarin i¢ duvarlari ile siradisi etkilesimlere girmesidir.
Bu tlirden mikroskopik boyutlarda akisin 6nem kazandigi pekcok yeni uygulama vardir ve “chip
boyutunda laboratuvar” diye tabir edilen mm boyutlarindaki sistemler buna ¢ok giizel bir 6rnektir.
Bu derste farkli uygulamalar icin gelistirilen ve mikro boyutlarda akisin s6z konusu oldugu ve yer yer
siradisi sayilabilecek teknolojiler anlatilacaktir.
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Ders adi: Mikro/ Nano uretim

ilgili Ogretim Uyesi: Dr. Morteza Ghorbani

Mikro fabrikasyon, mikrometre dlceklerinde ve daha kiiglik minyatiir yapilarin imal edilmesi islemidir.
GCogu mikro/nano fabrikasyon tekniginin kokleri, yari iletken endustrisi igin gelistirilen standart imalat
yontemlerine dayanmaktadir. Bu derste, Mikrofabrikasyon teknolojisindeki temel adimlar
anlatilacaktir. Cihaz imalat ortami olan temiz oda gosterilecek ve mikro fabrikasyon tekniklerine
dayali olarak bir mikroakiskan cihaz 6érnegi sunulacaktir.

Ders adi: Temiz bir diinya icin yenilenebilir enerji kaynaklar

ilgili Ogretim Uyesi: Dog. Dr. Emre Erdem

Enerji ve kaynaklari ginimuiizde en ¢ok tartisilan konulardan bir tanesi. Glines, riizgar, hidrojen gibi
yenilenebilir enerji kaynaklari ile birlikte teknoloji ve malzeme biliminin gelismesiyle ortaya c¢ikan
alternatif enerji kaynaklari gelecegin enerji sorunlarini ¢dzebilecek mi ? Yeni madenler kesfedilebilir
mi ? Nikleer enerji bir ¢cozim mi? Lityum iyonu neden bu kadar dnemli? Spor yaparken giyilebilir
elektronik yardimi ile cep telefonumuzu sarj edebilecegimiz giinler yakinda mi? Elektrikli arabalar
Formula 1 pistlerinde goriilebilecek mi ? "Temiz bir diinya icin yenilenebilir enerji kaynaklar" isimli
bu derste blitliin bu sorulara cevap arayacagiz ve Laboratuarda uygulamali olarak sarj edilebilir bir
siiperkapasitor nasil yapilir 6grenecegiz.

Ders adi: Pil calisma prensibi

ilgili Ogretim Uyesi: Dog. Dr. Alp Yurum

Ginlmuizde enerjiye olan ihtiyac en yliksek seviyesindedir ve enerji talebi her alanda siirekli
artmaktadir. Ginlik hayatimizin kosusturmasinda, bu ihtiyaci muhtemelen en c¢ok pillerle
karsilamaktayiz. Cep telefonu gibi tasinabilir elektroniklerden, araba veya kesintiz glic kaynaklari gibi
blyuk uygulamalara kadar bircok alanda pilleri kullaniyoruz. Kullanilan piller uygulama alanina goére
boyut, agirlik ve kimyasal farkliliklar gdsterebilmektedir. Pil sektori, enerji alaninda en gok tartisilan
konulardan birisidir. "Pillerin ¢alisma prensibi" adli derste, pillerin bu 6nemini tartisacak ve degisik
pillerin yapisi ile nasil galistiklarini anlatacagiz. Dersin uygulamali laboratuvar kisminda ise temel
elektrokimyasal deneylerin ardindan 6grenilen prensiplerle bir pil hazirlanacaktir.

Ders adi: Genetik hastaliklar ve gen tedavisi aragtirmalari

ilgili Ogretim Uyesi: Dog. Dr. Ozlem Kutlu

Anne ve/veya babalarinin genlerinde ya da kromozomlarinda meydana gelen mutasyonlar sebebiyle
ortaya ¢ikan genetik hastaliklar, kimilerinde dogustan itibaren kimilerinde ise hayatinin herhangi bir
evresinde ortaya ¢ikabilmektedir. Yapilan arastirmalar, giinimuzde her 30 kisiden birinin genetik bir
rahatsizlik ile diinyaya geldigini gostermektedir. Oldukca farkli ¢cesidi olan genetik hastaliklarin bir
bolimi gunimizin ilerleyen tibbi olanaklari ile tedavi edilebilirken, bir béliminde ise tedavi
mimkiin olmayip, sadece hastalik gozetim altinda tutulabilmektedir. Genetik hastaliklari bir sonraki
kusaga aktarmamak igin bu hastaliklarin zamaninda belirlenmesi ve 6nlem alinmasi oldukga
onemlidir. Gen tedavisi, genetik hastaliklarin iyilestiriimesi amaciyla hastaya rekombinant DNA
aktarimi yapilmasidir. Hastaya aktarilan yeni DNA, genellikle hastaliga yol acan mutasyonun etkilerini
dizeltme islevine sahip genler icerir. Bu derste, teorik olarak giinlimizde diinyada ve Turkiye’'de
yaygin olarak goriinen genetik hastaliklar (Akdeniz Anemisi, Orak Hiicre Anemisi, Fenilketondri, Kistik
Fibroz, Gaucher, Ichtyosis vs.) hakkinda bilgi verilecek, laboratuvar uygulamasinda ise gen aktarimi
icin gerekli olan rekombinant DNA’nin bakterilerde Uretilmesi, saflastirilmasi ve bu DNA’nin memeli
hiicrelerine aktarilarak, Uretilen proteinin hiicre icinde mikroskobik goriintiilemesi yapilacaktir.
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Ders adi: Doku miihendisliginde nanoteknolojinin yeri

ilgili Ogretim Uyesi: Dr. Sibel Cetinel

insan doku ve organlarini laboratuvar ortaminda gelistirilmis yapay dokular kullanarak iyilestirmek,
yenilemek ya da degistirmek mumkindir. Bu dokularin basinda da kemik, kikirdak, karaciger, deri,
kalp kasi ve kornea gelmektedir. Bu kompleks doku sistemlerini taklit etmek ve biyolojik fonksiyon
kazandirmak igin doku muhendisligi altinda kimya, biyoloji ve malzeme bilimi birlikte calismaktadir.
Bu derste gelistirilmekte olan yapay dokularin ancak mikroskop altinda izlenebilecek oOzellikleri,
Uretim yontemleri ve uygulama alanlarini incelenecektir. Laboratuvarda ise uygulamali olarak
kornea/kemik yapay dokularinin tGretimi yapilacaktir.
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EFSUN Best Paper Award, 2022

The Center of Excellence for Functional Surfaces and Interfaces for Nano Diagnostics
(EFSUN) organized the “Best Paper Award” to recognize their scientific achievements
via articles outstanding young scientists have authored, in part or full, related to
Functional Surfaces and Interfaces published within the last 3.5 years (between 2019-
2022). The competition was held on 25" of August 2022 and, the presentation from

Betil Aldemir Dikici was selected for the first prize award (out of 24).
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Success stories

.. Sabana
Universitesi

HOMEPAGE NEWS CULTURE&ARTS SOCIETY AND SCIENCE INGILIZCE

Our PhD student’s article was published in the Fluids Journal as an Editor’s

Choice

Applications Open for
the 2023 Hakan Orbay
Research Awards

The journal article entitled "0On the Effect of the Respiratory Droplet Generation Condition on COVID-18 Transmission” by Ali Hosseinpour Shafaghi, PhD
student in mechatronics engineering program of Sabanc University Faculty of Engineering and Natural Sciences (FENS), was published in the Fluids
journal, one of the significant journals in the field of fluid mechanics. Attracting a lot of attention, the article was selected as an Editer's Choice due to the

citations it received within a short peried of time.

#TumGiiciimiizleGelecege #OurStrengthForTheFuture The First Alumni
Gathering in Pakistan

Emre Oguz is the new
guest of the Nano
Open Webinars

The "Of1" Exhibition =
works by Kemal Simgek
and Sinem Bagar

© ACIBADE SITESI TIP FAKULTESI

ro inanekici
hocamizla in vivo
deneyleri...
Tesekkur ederiz.

@kosara_33 = 5
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Tradic patent

The invention developed by the members of EFSUN researchers was registered by three patent offices
and was included among the triadic patents obtained from Turkey.

Ali Kosar, Devrim Gozuacik, Abdolali KHALILI
L—39 SADAGHIANI, Yunus AKKOC, Ahmad Reza
""/ MOTEZAKKER, Heat exchanger with enhanced

heat transfer surfaces” -Avrupa Patent Ofisi
(EPO) (EP3610217B1) ve Japonya Patent Ofisi

20
10 — R 2 — T (JPO) (JP6852241B2), Amerika Patent ve Marka
y S Ofisi (USTPO) (US11473856B2)
y :,, a:; Z:i e ki 7 4

4*

Morteza Ghorbani is awarded a Newton International Fellowship

Morteza Ghorbani, researcher at the Faculty of
Engineering and Natural Sciences in addition to EFSUN,
has been awarded the 'Newton International
Fellowship' within the framework of the Royal Society's
Newton Research Collaboration Program. Dr. He will
carry out basic research on cavitation in collaboration
with Prof. lakovos Tzanakis at Oxford Brookes
University. The Newton International Fellowship
Program was launched in 2008 to select the best early-
career postdoctoral fellows from around the world to
study at UK research institutions for two years. Newton
International Scholarships are awarded by the Royal
Society and the British Academy
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MDBF Doktora O§rencimize MHMT2023'te En iyi Bildiri Oduilii

Sabanci Universitesi Mekatronik Mihendisligi Doktora Programi 6grencisi Behnam Parizad Benam'in "On Saturated
Flow Boiling Heat Transfer of Deionized Water and Ferrofluid on Structured Surfaces with/ Without External Magnetic
Field" baslkh ve ortak yazarliklarini FENS égretim Gyesi ve EFSUN arastirmacisi Ali Kosar, FENS ve EFSUN arastirmasi
Abdolali K. Sadaghiani , FENS lisanststl 6grencisi Mandana Mohammadilooey, Seoul National University ogretim
dyesi Hyun Sun Park'in yaptid bildirisi Lizbon'da dizenlenen 8th World Congress Conference on Momentum, Heat and
Mass Transfer 2023 etkinliginde En lyi Bildiri Oduld alicilanndan biri oldu.

s

Follow us on Linkedin: https://www.linkedin.com/in/efsun-sabanci-a357601a4/
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