2025 - 2026 / BKM302 - INTRODUCTION TO NANOBIOTECHNOLOGY / INTRODUCTION TO NANOBIOTECHNOLOGY

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

INTRODUCTION TO NANOBIOTECHNOLOGY / INTRODUCTION TO NANOBIOTECHNOLOGY

Ders Kodu / Course Code

BKM302

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 3.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Biyokimya

Biochemistry

Amaci / Purpose

Bu ders kapsaminda yasam bilimlerinde nanoteknolojinin gtincel uygulamalari aktarilacak
olup, nanoskalali biyomateryallerin gelistiriimesi, uygulamalar ve nanofabrikasyon
teknolojisi Uizerinde durulacaktir.

This course deals with the most up-to-date application of nanotechnology to the life
sciences. Lecture is focused on the development and application of nano-scale
biomaterials and nanofabrication.

igerigi / Content

Giris, Nanobiyoteknolojinin bir uygulama alani olan nanoskalali materyallerin biyolojik
sistemlere uygulamasi ve nanosistemlerin yeni nanoskalali materyallerin Gretiminde kalip
yada model olarak kullanimlari, nanotip, nanobiyosensor, nanoakiskanlar ve
nanobiyosistemlerin 6zel uygulamalari, organik ya da biyolojik materyalleri temel alan
sistemlerin hazirlanmasi, fabrikasyonu, MEMS/NEMS, nanopartikiiller, nanoteller,
nanotipler. Nanolitografik Teknikler ve Nanodesenleme. Fotolitografi. Nanolitografi.
Elektron Demeti Litografisi. Dip Pen Nanolitografi. Plazma Litografi. Polimer Karisimlari.

Introduction. Basic concepts of nanobiotechnology. Stop bleeding peptide gels.
Carbon nanotubes. Carbon nanotubes and tissue engineering. Nanobiotechnology
applications in Present and future. Nanoparticles in tissue engineering. transport and
release of growth factors with nanoparticles. Gene transport with nanoparticles.
Electrospinning and nanofibres. Nanolithographic techniques and nanopatterning.
Photolithography. Nanolithography. Electron beam lithography. Dip pen lithography.
Plasma nanolithography. Polymer mixture.

Onerilen Diger Hususlar / Yok none
Recommended Other

Considerations

Staj Durumu / Internship Status Yok none

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ratner,M. Ratener,D. (2003) Nanotechnology A Gentle Introduction to the Next Big Idea,
Prentice Hall, ISBN: 0131014005

Oded Shoseyov (Author, Editor), llan Levy (Editor), “NanoBioTechnology: Biolnspired
Devices and Materials of the Future”, Humana Press, 2008, USA.

Ratner,M. Ratener,D. (2003) Nanotechnology A Gentle Introduction to the Next Big
Idea, Prentice Hall, ISBN: 0131014005 Oded Shoseyov (Author, Editor), llan Levy
(Editor), “NanoBioTechnology: Biolnspired Devices and Materials of the Future”,
Humana Press, 2008, USA.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Assoc. Prof. Dr. Sinan Akgodl




OGRENME GIKTILARI / LEARNING OUTCOMES

Nanobiyoteknoloiji ile ilgili temel kavramlarn 6grenme, uygulama Learning about and applying basic concepts.

Nanobiyoteknoloiji ile ilgili yenilikleri/gelismeleri takip edebilme ve yorumlayabilme Catching up with advances in nanobiotechnology and evaluating them.

Nanobiyoteknoloji igin alternatif nanopargacik kurgulayabilme Designing alternative nanoparticles for nanobiotechnology.

Nanobiyoteknolojide kullanilan ydntemlerin avantajlarini/dezavantajlarini irdeleyebilme ve Analyzing and comparing/contrasting the advantages and disadvantages of methods used in
karsilastirabilme nanobiotechnology.

S0z konusu alandaki arastirma sonuglarini algilayabilme ve yorumlayabilme, sunabilme Understanding and evaluating research findings in the concerned area and presenting them.
Cagdas sonuglari takip edebilme Following contemporary findings/results.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/%gggi\rgz Methods On Hazirlik / Preliminary

Techniques

1 Giris

Introduction, Basic concepts of nanobiotechnology

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

Nanobiyoteknolojinin bir uygulama alani olan nanoskalali
materyallerin biyolojik sistemlere uygulamasi ve nanosistemlerin yeni
2 nanoskalall materyallerin Gretiminde kalip yada model olarak
kullanimlari

in the field of nanobiotechnology one is the application of nano-scaled
tools to biological systems and the other is the use of biological
systems as templates in the development of novel nano-scaled

products.
Teorik Dersler / Theoretical Uygulama Lab ?3&;&;?%?:2;9@ Methods On Hazirlik / Preliminary
Techniques
3 Nanotip

Nanomedicine

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
4 Nanobiyosensoér, nanoakiskanlar ve nanobiyosistemlerin 6zel
uygulamalari
Special applications include nanomedicine, nanobiosensor,
nanofluidics, and nano-bio devices and systems,
. . Ogretim Yont .. .
Teorik Dersler / Theoretical Uygulama Lab Tgl:(r:ill(rlrc\arils)l'rt‘asgi\rgz Methods On Hazirlik / Preliminary
Techniques
5 Organik ya da biyolojik materyalleri temel alan sistemlerin

hazirlanmasi, fabrikasyonu, MEMS/NEMS.

development, fabrication and packaging of organic or biomaterial
devices or assemblies, MEMS/ NEMS, nanoparticles, nanowires,
nanotubes.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Nanoteller, Nanopartikiller, nanotiipler
Nanowire, Nanoparticles, nanotubes
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Nanolitografik Teknikler ve Nanodesenleme
Nanolithographic techniques and nanopatterning
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Fotolitografi. Nanolitografi.
Photolithography, nanolithography
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Elektron Demeti Litografisi
Electron beam lithography
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Dip Pen Nanolitografi

Dip Pen nanolithography
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Plazma Litografi
Plazma nanolithography
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Polimer Karigimlari
Polymer mix
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Sunum
Presentation
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Sunum
Presentation
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 10.00 10.00
Final Sinavi / Final Examination 1 10.00 10.00
Proje Hazirlama / Project Preparation 2 5.00 10.00
Proje Sunma / Project Presentation 2 2.00 4.00
Seminer / Seminar 2 2.00 4.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 14 3.00 42.00
Toplam / Total: 22 32.00 80.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 80.00/30.00 = 2.67 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 80.00 / 30.00 = 2.67 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.Nanobiyoteknoloji ile ilgili
temel kavramlari 6grenme,
uygulama

/ Learning about and applying
basic concepts.

2.Nanobiyoteknoloiji ile ilgili
yenilikleri/gelismeleri takip
edebilme ve yorumlayabilme

/ Catching up with advances in
nanobiotechnology and
evaluating them.

3.Nanobiyoteknoloji igin
alternatif nanoparcgacik
kurgulayabilme

/ Designing alternative
nanoparticles for
nanobiotechnology.

4.Nanobiyoteknolojide
kullanilan yéntemlerin
avantajlarini/dezavantajlarini
irdeleyebilme ve
karsilagtirabilme

/ Analyzing and
comparing/contrasting the
advantages and disadvantages
of methods used in
nanobiotechnology.

5.S06z konusu alandaki
arastirma sonuclarini
algilayabilme ve
yorumlayabilme, sunabilme

/ Understanding and
evaluating research findings in
the concerned area and
presenting them.

6.Cagdas sonuglari takip
edebilme

/ Following contemporary
findings/results.

Katki Dlzeyi / Contribution Level : 1-Cok Diistik / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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