FAKULTE / ENSTITU ADI

Fen Edebiyat Fakiiltesi

BOL(‘JM / PROGRAM /
ANABILIM DALI ADI

Kimya

DERSIN ADI

Nanobiyoteknoloji

DERSIN KODU

KIM4562

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABARATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz

DESIN DiLi

Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIiS SEKLI

Yiiz-yiize

DERSI SUNAN AKADEMIK
BiRIM
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DERSIN KOORDINATORU

Melda ALTIKATOGLU YAPAOZ

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencileri nanoteknolojinin yasam bilimlerine uygulanmasi, {istiin
ozellikleri olan biyolojik nanomalzemelerin dzellikleri, tip ve endiistrideki uygulamalar1 ve
en yeni teknolojik gelismeler hakkinda bilgilendirmeyi amaglamaktadir.

DERSIN iCERIGI

Nanomalzemenin tanimi; biyolojik nanomalzemeler; yesil nanoteknoloji; antibakteriyel ve
antifungal nanomalzemeler; nanobiyoteknolojinin tip ve endiistrideki uygulama alanlari;
polimer esasli biyolojik nanomalzemeler ve nanotastyicilar; DNA temelli uygulamalar; ilag
salim sistemleri; nanaobiyoteknolojideki son gelismeler.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

Ders Kitaplar::
[1] D. H. Alshora, F. K. Alanazi, in Surface Chemistry of Nanobiomaterials, 2016.
[2] F. Asghari, M. Razzaghi-Abyaneh, in Nanobiomaterials in Antimicrobial Therapy, 2016.
[3] K. Kaur, R. Thombre, in Nanobiotechnology, 2021.
[4] K.K. Jain, in Comprehensive Biotechnology (Second Edition), 2011.
[S1 N. Ahmad and G. Packirisamy(Eds.), Emerging Nanotechnologies for Medical
Applications, 2023.
[6] P. V. Tawade, Kailas L. Wasewar, in Environmental Applications of Microbial
Nanotechnology, 2023.
Bu dersi basarryla tamamlayan 6grenciler,
1. Biyolojik nanomalzemeler, tiirleri ve dzelliklerini tanimlayabileceklerdir.

Yesil nanoteknoloji ve yesil sentez yontemlerini tasarlayabileceklerdir.

2
3. Antibakteriyel ve antifungal nanomalzemeleri tanimlayabileceklerdir.
4

Nanobiyoteknolojinin uygulama alanlarini tanimlayabileceklerdir.
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Biyolojik sistemlerin nano diizeyde arastirilmasina olanak verecek sistem ve

diizenekleri tasarlayabileceklerdir.

Nanobiyoteknoloji ile ilgili son gelismelerden haberdar olabileceklerdir.

DEGERLENDIRME SiSTEMIi
‘ Etkinlikler Say1 Katki Pay1

‘ Devam/Katihim H H

‘ Laboratuar H H

‘ Uygulama H H

‘ Arazi Cahsmasi H H

‘ Derse Ozgii Staj H H

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika) 4 %20

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

Odev H

Sunum/Jiiri:
o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarinin istenmesi

e  Format: Grup sunumlari

1 %10
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen  konularm  dogru  bir  sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
‘ Projeler H H
‘ Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmis oldugunun gosterilmesi
-lleri diizey problem ¢dzme becerilerinin  kullanilabilmesi
Dénem ici Cahsmalarin Basari Notuna Katkis %60
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Final Sinavinin Basar1 Notuna Katkisi

TOPLAM

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Nanomalzemenin tanimi ve siniflandiriimasi
[Nanobiyoteknolojinin tanimi, nano dlcekli yapilarn fizikse
Ozellikleri, sentezi ve analizi

1.

K. Kaur, R. Thombre,
Nanobiotechnology, 2021.

Konu Anlatimi: Biyojenik nanomalzemeler, nanamalzemeleri
hiicre ve dokularla etkilesimi

K. K. Jain, in  Comprehensive
Biotechnology (Second Edition), 2011.

Konu Anlatimi: Yesil nanoteknoloji: yesil sentez yontemleri vej
uygun kaynak secimi: Bitkiler, bakteriler, algler ve viriisler

Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi

K  Kaur, Rebecca
Nanobiotechnology, 2021.

Thombre, in

Konu Anlatimi: Biyolojik olarak metal ve matal oksif]
nanopartikiillerin ~ diretilmesi ve  biyolojik  dzelliklerini
incelenmesi, sitotoksitite testleri

K. Kaur, R. Thombre,
Nanobiotechnology, 2021.

Konu Anlatimi: Antibakteriyel ve antifungal nanomalzemeleri
incelenmesi

P. V. Tawade, K. L. Wasewar, in
Environmental Applications of Microbial
Nanotechnology, 2023.

F. Asghari, M. Razzaghi-Abyaneh, in
Nanobiomaterials in Antimicrobial
Therapy, 2016.

Konu Anlatimi: Polimer esasli biyojenik nanomalzemeler;
[Nanotasiyicilar ve nanotastyicilarin hiicre ve dokularla etkilesimi

Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi

K. Kaur, R. Thombre,
Nanobiotechnology, 2021.

Konu Anlatimi: Nanobiyoteknolojide DNA temelli uygulamalari

K. Kaur, R. Thombre,
Nanobiotechnology, 2021.

[Arasinav

Konu Anlatimi: Nanobiyoteknolojinin uygulama alanlar1 ve Tlag
salim sistemleri- akill ilaglar

P. V. Tawade, K. L. Wasewar, in
Environmental Applications of Microbial
Nanotechnology, 2023.

Konu Anlatimi: Kanser aragtirmalarinda ve tibbi goriintiillemede]
nanobiyoteknoloji

Kisa Smav 3 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi

K. K. Jain, in  Comprehensive
Biotechnology (Second Edition), 2011.

Konu Anlatimi: Doku miihendisliginde nanobiyoteknoloji

N. Ahmad and G. Packirisamy(Eds.),
Emerging Nanotechnologies for Medical
Applications, 2023.

Konu Anlatimi: Nanoagilar

N. Ahmad and G. Packirisamy(Eds.),
Emerging Nanotechnologies for Medical
Applications, 2023.

Konu Anlatimi: Biyonanorobotikler, nanobiyosensorler

Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konularj
iceren bir kisa smavin yapilmasi

N. Ahmad and G. Packirisamy(Eds.),
Emerging Nanotechnologies for Medical
Applications, 2023.

Konu Anlatimi: Gen Terapi

N. Ahmad and G. Packirisamy(Eds.),
Emerging Nanotechnologies for Medical
Applications, 2023.

Ogrenci sunumlarmin dinlenmesi

Final sinavi
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Ders Saati

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
N 3

| | »

Laboratuar H H H

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam isyiikii:

Toplam Isyiikii / 30(s):

AKTS Kredisi:

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 4/11



FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Nanobiotechnology

CODE

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

Yok

SEMESTER

Fall

COURSE LANGUAGE

Turkish

LEVEL OF COURSE

Second cycle

COURSE TYPE

Elective

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-face

OWNER ACADEMIC UNIT

Chemistry

COURSE COORDINATOR

Melda ALTIKATOGLU YAPAOZ

ASISTAN(S)

COURSE OBJECTIVES

The aim of this course is to inform students about the application of nanotechnology to
life sciences, the properties of biological nanomaterials with superior properties, their
applications in medicine and industry, and the latest technological developments.

COURSE CONTENT

Definition of nanomaterial; biological nanomaterials; green nanotechnology; antibacterial
and antifungal nanomaterial, polymer-based biological nanomaterials; nanocarriers;
application areas of nanobiotechnology; DNA based application; systems of drug release;
latest developments in nanobiotechnology.

RECOMMENDED OR REQUIRED
READING

Coursebooks:
[1] D. H. Alshora, F. K. Alanazi, in Surface Chemistry of Nanobiomaterials, 2016.

[2] F. Asghari, M. Razzaghi-Abyaneh, in Nanobiomaterials in Antimicrobial Therapy,
2016.
[3] K. Kaur, R. Thombre, in Nanobiotechnology, 2021.

[4] K.K. Jain, in Comprehensive Biotechnology (Second Edition), 2011.

[S] N. Ahmad and G. Packirisamy(Eds.), Emerging Nanotechnologies for Medical
Applications, 2023.

[6] P. V. Tawade, Kailas L. Wasewar, in Environmental Applications of Microbial

Nanotechnology, 2023.

Course Learning Outcomes

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015;

Upon successful completion of the course, students will be able to

1. Identify biological nanomaterials, their types and properties.
2. Design green nanotechnology and synthesis methods.

3. Define antibacterial and antifungal nanomaterials.
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Define the application areas of nanobiotechnology.

Design systems and mechanisms that will allow research of biological

systems at the nano level.
Stays informed about the latest developments regarding

nanobiotechnology.

EVALUATION SYSTEM

Activities Number Percentage of Grade

‘ Attendance/Participation H H

‘ Laboratory H H

‘ Field Work H H

‘ Application H H ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %20

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments H

Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

e  Format: Group presentations

1 %10
e  Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
[rrog | | |
‘ Seminar/Workshop H H ‘
Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria: 1 %30
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes
Final:
e  Content: Comprehensive questions covering the entire content of the
course 1 %40
e  Format: Face-to-face written exam. (90 minutes).

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 6/11



o  Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies %60 ‘

Percentage of Final Examination %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Definition and classification of nanomaterial
1 Definition of nanobiotechnology, physical properties,| K. Kaur, R. Thombre, in Nanobiotechnology, 2021.
synthesis and analysis of nanoscale structures
2 Lecture: Biogenic nanomaterials, interaction of] K. K. Jain, in Comprehensive Biotechnology (Second
nanomaterials with cells and tissue Edition), 2011.
Lecture: Green nanotechnology: synthesis methods
and source selection; Plants, bacteria,algae and viruses ) )
3 K Kaur, Rebecca Thombre, in Nanobiotechnology,
2021.
Quiz 1 (15 minutes) A quiz at the end of the class|
covering the topics taught during the session
Lecture: Production of metal and metal oxide
4 nanopartlfz les usmng b1_olog1ca1 m ethods and K. Kaur, R. Thombre, in Nanobiotechnology, 2021.
examination of their biological properties, sytotoxici
tests
Lecture: Examination of antibacterial and antifungal PA \1/ Tgwadiz K L‘. lWasewarimml Envzlf)ozlgmental
5 anomaterials pp 1cat10nsq Microbial Nanotec ology, -
F. Asghari, M. Razzaghi-Abyaneh, n
Nanobiomaterials in Antimicrobial Therapy, 2016.
Lecture: Polymer-based biogenic nanomaterials,
[Nanocarriers and interaction of nanocarriers with cells
and tissue ; i
6 K. Kaur, R. Thombre, in Nanobiotechnology, 2021.
Quiz 2 (15 minutes) A quiz at the end of the class|
covering the topics taught during the session
7 Lecture: DNA based application nanobiotechnology K. Kaur, R. Thombre, in Nanobiotechnology, 2021.
8 Mid-term exams
9 Lecture: Application areas of nanobiotechnology and P. V. Tawade, K. L. Wasewar, in Environmental
drug release Applications of Microbial Nanotechnology, 2023.
Lecture: Nanobiotechnology in cancer research and
medical imaging .. . .
10 K. K. Jain, in Comprehensive Biotechnology (Second
Edition), 2011.
Quiz 3 (15 minutes) A quiz at the end of the class|
covering the topics taught during the session
N. Ahmad and G. Packirisamy(Eds.), Emerging
11 Lecture: Nanobiotechnology in tissue engineering Nanotechnologies for Medical Applications, 2023.
12 . . N. Ahmad and G. Packirisamy(Eds.), Emerging
Lecture: Nanovaccines Nanotechnologies for Medical Applications, 2023.
Lecture: Bionanorobotics, nanobiosensors
13 N. Ahmad and G. Packirisamy(Eds.), Emerging
Quiz 4 (15 minutes) A quiz at the end of the clasg Nanotechnologies for Medical Applications, 2023.
covering the topics taught during the session
14 N. Ahmad and G. Packirisamy(Eds.), Emerging

Lecture: Gen Terapy

Nanotechnologies for Medical Applications, 2023.
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15 Student presentations

16 Final exams

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 13 3 39

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 7

Final (Examination Duration + Examination Prep. Duration) 20

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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PC-1  Temel kimyasal  kavramlari
tanimlaylp kimya ile ilgili alanlardaki
bilgileri, uygulama arag-gereclerle
destekleyerek bilimsel yaklasimi &n plana
alacak sekilde ileri diizeydeki kuramsal ve
uygulamali bilgileri kazanabileceklerdir.

/ Gain advanced theoretical and applied
knowledge by defining basic chemical
concepts and supporting their knowledge in
chemistry-related fields with application tools
and equipment, emphasizing the scientific
approach.

1
1
1
I~
1
1

PS‘-Z Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgilerini, kimya ile
ilgili alanlardaki problemlerin incelenmesi
icin deney tasarlaylp ¢oziim yOntemi
gelistirme, uygun analitik yontemler ve
teknikler kullanarak problemleri ¢dzme,
verileri toplama, sonuglar1 analiz etme ve
yorumlama i¢in kullanabileceklerdir.

/ Use the advanced theoretical and practical = = - - - -
knowledge they have acquired in their fields
to design experiments and develop solution
methods to examine problems in chemistry-
related fields, to solve problems using
appropriate  analytical =~ methods  and
techniques, to collect data, to analyze and
interpret the results.

Pg-3 Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgileri kullanarak
kimya ile ilgili alanlarda karsilasilan ve
ongoriilemeyen karmasik sorunlara, arastirma
yontemlerini  kullanarak, yeni stratejik
yaklasimlar gelistirerek ve sorumluluk alarak
¢Oziim tiretebileceklerdir.

/ Using the advanced theoretical and
practical knowledge they have acquired in
their fields, they will be able to produce
solutions to unforeseen and complex
problems encountered in chemistry-related
fields by using research methods, developing
new strategic approaches and taking
responsibility.

1
I~
I~
I~
1
1

Pg-4 Kimya ve ilgili alanlarda bagimsiz
olarak ve paydaslartyla ortaklaga caligmalar
yiiriitebilecek ve analitik diisiinme yetenegini
kullanabileceklerdir. / Conduct studies - - - - - -
independently and in collaboration with their
stakeholders in chemistry and related fields
and use their analytical thinking skills.

PQ-S Sectikleri bir veya birden fazla kimya
uygulama  alaninda  (Kalite  Egitimi,
Farmasotik Uriin, Biyokimyasal Teknolojiler,
Polimer Teknolojisi, Gida Kimyasi, Cevre
Kimyasi vb) uzman statiisii
kazanabileceklerdir. / Gain expert status in = = = = = =
one or more chemistry application areas of
their choice (Quality Education,
Pharmaceutical Product, Biochemical
Technologies, Polymer Technology, Food
Chemistry, Environmental Chemistry, etc.).
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Pg-6 Kimya alaninda yaygin olarak
kullanilan  bilgisayar ve yapay zeka
teknolojileri ile en az bir programlama dilini,
problemleri ¢ézmek, veri analizi yapmak ve
simiilasyonlar gergeklestirmek i¢in etkin
bicimde kullanabileceklerdir. /Effectively use
computer and  artificial  intelligence
technologies widely used in the field of
chemistry and at least one programming
language to solve problems, analyze data and
perform simulations.

PC-7 Kimya ve ilgili alanlardaki kariyer
firsatlarin1 degerlendirerek kisisel ve mesleki
gelisim hedeflerini belirleyebilecekler ve bu
hedeflere ulagsmak i¢in hayat boyu 6grenme
stratejilerini kullanabileceklerdir. / Determine
their personal and professional development
goals by evaluating career opportunities in
chemistry and related fields and use lifelong
learning strategies to achieve these goals.

Pg‘-8 Bilimsel arastirmalarin1 ve mesleki
faaliyetlerini yiiriitiirken dogabilecek
hukuksal sonuglar1 dikkate alarak mesleki
etik ilkeler ile toplumsal ve evrensel degerler
dogrultusunda ve sosyal sorumluluk bilinci ve
adalet duygusuyla hareket edebileceklerdir.

/ Act with a sense of social responsibility and
justice and in accordance with professional
ethical principles, quality standards, and
universal values by taking into account
potential legal and societal consequences of
their scientific research and professional
activities.

Pg-9 Bireysel ya da takim olarak
yiiriittiikleri calismalarda ve projelerde kalite
yonetimi ilkelerini uygulayarak siiregleri ve
sonuglar1 kalite standartlar1 ¢ercevesinde
degerlendirebileceklerdir.

/ Evaluate processes and results within the
framework of quality standards by applying
quality management principles in the work
and projects they carry out individually or as
a team.

PC-10 Belirli bir kimya ile ilgili konu
hakkinda literatiir taramasi yaparak giivenilir
bilgi  kaynaklarmi  etkin  bir  sekilde
kullanabileceklerdir. /  Use reliable sources
of information effectively by conducting a
literature review on a specific chemistry-
related topic

I~

I~

I~

I~

I~

I~

Pg-ll Teorik ve uygulamali kimya
alaninda  Ozgiin  akademik  arastirma
yiiriitebileceklerdir. /Conduct original
academic research in the field of theoretical
and applied chemistry.

PC-12 ileri diizey kimya bilgilerini takip
edebilecek, kimya ile ilgili konular1 ve
arastirmalar1 kimyasal terminoloji kullanarak
Tiirkce ve Ingilizcede tiim paydaslara szlii
ve yazili olarak aktarabileceklerdir. /Follow
advanced chemistry knowledge and convey

I~

I~

I~

I~

I~

I~
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chemistry-related topics and research to all
stakeholders verbally and in writing in
Turkish and English using chemical
terminology.
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