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Dersin Adi

Course Name

Biyomalzemeler

Biomaterials

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar

(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) (Tutorial) (Laboratory)
BI1O 303 Bahar 3 3 0 0

Béliim / Program Kimya Miihendisligi / Kimya Miihendisligi

(Department/Program) | (Chemical Engineering/Chemical Engineering)

Dersin Tiirii Secmeli Dersin Dili Tiirkce

(Course Type) (Elective) (Course Language) | (Turkish)

Dersin Onkosullar Yok

(Course Prerequisites)

Dersin mesleki bilesene Temel Bilim Temel Miihendislik | Miihendislik Tasarim | Insan ve Toplum

katkisi, %
(Course Category
by Content, %)

Bilim
(General Education)

(Basic Sciences) (Engineering Science) | (Engineering Design)

%20 %50 %30 -

Dersin I¢erigi

(Course Description)

Biyomalzeme ve biyouyumluluk tanimlari, biyomalzemelerin siniflandirilmast,
biyomalzemelerin kiitle ve yiizey 6zellikleri, metalik, seramik, polimerik, dogal ve kompozit
biyomalzemeler, doku-biyomalzeme etkilesimleri, biyomalzemelerin karakterizasyonu,
biyomalzemelerin uygulamalari ve kullanim alanlar1, yapay organlar ve implantlar, akilli jeller
ve ilag salim sistemleri, biyopolimerlerin par¢alanmasi ve ¢evresel boyutlar, biyomalzeme
tasarimi, standartlar ve biyomalzemelerin gelecegi

Definition of biomaterials and biocompatibility, classification of biomaterials, bulk and surface
properties of biomaterials, metallic, ceramic, polymeric, natural and composite biomaterials,
tissue-biomaterial interactions, characterization of biomaterials, applications and usage areas of
biomaterials, artificial organs and implants, smart gels and drug delivery systems, degradation of
biomaterials and environmental aspects, design of biomaterials, standards and the future of
biomaterials

Dersin Amaci

(Course Objectives)

. Ogrencilere biyomalzemeler konusunda temel bilgi kazandirmak

. Ogrencilere biyomalzeme uygulamalar1 konusunda bilgi kazandirmak
. Ogrencilere biyomalzeme tasarimi becerisini kazandirmak

. Ogrencilere yasam boyu 6grenme becerisi kazandirmak

. Ogrencilere ¢agdas konular hakkinda bilgi kazandirmak

. To show students the fundamental biomaterial science

. To provide students the application of biomaterials

. To train students to design biomaterials

. To show students an ability to engage in life-long learning
. To show students a knowledge of contemporary issues
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Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla gegen 6grenciler:

1. Biyomalzeme problemlerini belirleyebilecek, irdeleyebilecek ve ¢ozebilecekler
2. Biyomalzeme secimi ve tasarimi yapabilecek

3. Biyomalzemeler konusunda projeksiyon yapabilecekler

4. Internet ve kiitiiphanedeki bilgi kaynaklarini kullanabilmek

5. Yasam boyu 6grenmenin énemini kavramis olacaklar

6. Cagdas konular hakkinda bilgi sahibi olmus olacaklar

Student, who passed the course satisfactorily can:

1. Identify, analyze and solve biomaterial problems

2. Chose and design biomaterials

3. Able projection of biomaterials

4. Gain experience in use of resources on the internet and in the library
5. Understand the importance of lifelong learning

6. Gain knowledge in contemporary issues




Ders Kitabi Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons,
(Textbook) Biomaterials Science: An Introduction to Materials in Medicine, 2" Edition, 2004
Diger Kaynaklar Kay C Dee, David A. Puleo, Rena Bizios, An Introduction to Tissue-Biomaterial

(Other References)

Interactions, Wiley, 2002.

Odevler ve Projeler

(Homework & Projects

Ogrencilere 3 adet 6dev verilecek ve bu ddevler bir hafta sonra toplanip
degerlendirilecektir. Ayrica bireysel ¢alisacaklari bir adet donem 6devi verilecektir.

There will be 3 homework assignments which will be due in one week and graded.
There will be one additional semester homework assignment which the students will
work independently.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Makale okuma ve raporlama

Reading and reporting scientific paper

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yll.i(,‘i Smavlari 2 o5

(Midterm Exams)

Klsg Sinavlar 0 0

(Quizzes)

Odevler

(Homework) 3 25

Projeler

(Pr(J)jects) 0 0

Dénem Odevi/Projesi 0 0

(Term Paper/Project)

Laboratuar Uygulamasi 0 0
(Laboratory Work)

Diger Uygqlgn_lalar 1 10

(Other Activities)

Final Sinavi

(Final Exam) ! 40




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Giris: Biyomalzeme ve biyouyumluluk tanimlari, Biyomalzemelerin siniflandiriimasi 1
2 Biyomalzemelerin kiitle ve yiizey 6zellikleri 1,2
3 Metalik ve seramik biyomalzemeler 1,2
4 Polimerik biyomalzemeler 1,2
5 Dogal biyomalzemeler 1,2
6 Kompozit biyomalzemeler 1,2
7 Doku-biyomalzeme etkilesimleri 1
8 Biyomalzemelerin karakterizasyonu 1,2
9 Biyomalzemelerin uygulamalar1 ve kullanim alanlart 1,2
10 Yapay organlar ve implantlar 1,2,3,4,56
11 Akalli jeller ve ilag salim sistemleri 1,2,3,4,5 6
12 Biyopolimerlerin pargalanmasi ve ¢evresel boyutlar 1,2,4,5
13 Biyomalzeme tasarimi 1,2, 3
14 Standartlar ve biyomalzemelerin gelecegi 1,3,6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Definition of biomaterials and biocompatibility, Classification of 1
biomaterials
2 Bulk and surface properties of biomaterials 1,2
3 Metallic and ceramic biomaterials 1,2
4 Polymeric biomaterials 1,2
5 Natural biomaterials 1,2
6 Composite biomaterials 1,2
7 Tissue-biomaterial interactions 1
8 Characterization of biomaterials 1,2
9 Applications and usage areas of biomaterials 1,2
10 Artificial organs and implants 1,2,3,4,56
11 Smart gels and drug delivery systems 1,2,3,4,5,6
12 Degradation of biomaterials and environmental aspects 1,2,4,5
13 Design of biomaterials 1,2, 3
14 Standards and the future of biomaterials 1,3,6




Dersin Kimya Miihendisligi Programyla iliskisi

Katki
Cer . . . Seviyesi
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢ciktilar) 112 13
a Matematik, fen bilimleri ve miihendislik bilgilerini kimya miihendisligi problemlerine X
uygulayabilme becerisi
b Ib(imy_a _Miihendisligi ve ilgili alanlardaki miihendislik problemlerini saptama, tanimlama ve ¢6zme X
eCerisi
c Bir sistemi, sistem bilesenini ya da siireci analiz etme ve belirli gereksinimleri karsilayacak sekilde X
tasarlama becerisi
d Miihendislik ¢oztimlerinin saglik, glivenlik ve cevre iizerinde yaratacagi ulusal ve uluslararasi etkilere X
duyarlilik
e | Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi X
f ] Modern mithendislik teknik ve araclari ile bilisim teknolojilerini etkin bir sekilde kullanma becerisi X
g | Tek ve cok disiplinli takim c¢aligmas: yiiriitme becerisi
h | Bireysel ¢calisma becerisi X
i Yasam boyu dgrenmenin 6nemini benimsemig olarak, bilim ve teknolojideki gelismeleri izleyerek X
kendini siirekli yenileme becerisi
j | Tiirkge sozlii ve yazili etkin iletisim kurma becerisi X
k | ingilizce sozlii ve yazili etkin iletisim kurma becerisi
I | Mesleki ve etik sorumluluk bilinci
m | Cagdas konular hakkinda bilgi sahibi olma X
n | Kalite bilinci X
1. Az, 2. Kismi, 3. Tam
Relationship between the Course and Chemical Engineering Curriculum
Level of

Program Outcomes

Contribution

1

2

3

an ability to apply knowledge of mathematics, science, and engineering to
chemical engineering problems

X

an ability to identify, formulate, and solve engineering problems in chemical
engineering and related fields

an ability to design a system, component, or process by making choices
among alternatives using realistic constraints such as economic,
environmental, social, political, ethical, health, and safety factors;
manufacturability; and sustainability

the broad education necessary to understand the impact of engineering
solutions, especially related to the health, safety and environmental issues,
in a global and societal context

an ability to design and conduct experiments, as well as to analyze and
interpret data

—h

an ability to use the techniques, skills, and modern engineering and
computing tools necessary for engineering practice

an ability to function on same- and multi-disciplinary teams

an ability to function independently

a recognition of the need for, and an ability to engage in life-long learning

an ability to communicate effectively orally and in writing in Turkish

an ability to communicate effectively orally and in writing in English

an understanding of professional and ethical responsibility

a knowledge of contemporary issues
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a knowledge and awareness of quality issues

[N

. Little, 2. Partial, 3. Full
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