DERS TANIMLAMA FORMU

Dersin Kodu ve Adi MEM-434 BIOMALZEMELER

Dersin Yariyih VII-VII

Biomalzemelerin tiirleri, iiretim yontemleri ve karakterizasyon yontemlerinin

Dersin Katalog Tanim (Icerigi) baretilmesidir

1- Joyce Y. Wong, Joseph D. Bronzino, Donald R. Peterson “Biomaterials
Temel Ders Kitabi Principles And Practices” CRC Press, 2013

2-R. Barbucci, “Integrated Biomaterials Science”, Kluwer Academic/Plenum
Publishers New York., 2002 2. J. B. Park, J. D.
3-Bronzino, Biomaterials: Principles and Applications.

'Yardime1 Ders Kitaplari 4-J. Black, G. Hastings “Handbook of Biomaterial Properties”, Chapman &
Hall, 2001

Dersin Kredisi (AKTS) 2

Dersin Onkosullar: Yok

(Ders devam zorunluluklari, bu
maddede belirtilmelidir.)

Dersin Tiirii Segmeli

Dersin Ogretim Dili Tiirkge

Biomalzemeler ile ilgili temel kavramlar hakkinda bilgi sahibi olmak ve hangi
malzemelerin biouyumlu oldugu, nasil iiretilecegi, varsa dmiirleri hakkinda bilgi
sahibi olmas1 amaglanmaktadir.

IDersin Amaci ve Hedefi

Dersin Ogrenim Ciktilar: 1. Biomalzemeler ile ilgili temel kavramlari bilir.
2. Biomalzeme tiirlerini bilir ve ayirt edebilir.
3. Biouyumlu, bioaktif ve bioinert malzeme hakkinda bilgiye sahiptir.
4. Biomalzemelerin karakterizasyon yontemlerini bilir.
5. Implant malzemelerin mekanik ve korozyon davranislari hakkinda bilgiye
sahiptir.
Dersin Verilis Bicimi Yiz Yize.
Dersin Haftahk Dagilim 1. Hafta:

Biomalzemelere giris.
Biomalzeme nedir?
Biomalzemelerin tarihgesi
Biomalzemelerin kullanim alanlar:
Fiksatorler

2. Hafta:

Biouyumluluk

Bioinert biomalzeme ve 6zellikleri
Bioaktif biomalzeme ve 6zellikleri
Biobozunur biomalzeme ve ozellikleri

3. Hafta:

Biomalzemelerin Siniflandiriimasi

Dogal biomalzemeler

Proteinler

Polisakkaritler

Poliniikleotidler

Avantaj ve dezavantajlari

Dogal biomalzemelerin etki alan1 ve fizyolojik fonksiyonlari

4. Hafta:

Metalik biomalzemeler
Celik

Titanyum ve alagimlari
Kobalt alagimlari

Dental amalgam

Altin

Nikel titanyum alasimlar1
|Avantaj ve dezavantajlari




Dersin Haftahk Dagilim

5. Hafta:

Seramik biomalzemeler
Bioseramikler
Aliminyum oksit
Zirkonya

Cam ve cam seramikler
Hidroksiapatit

Kalsiyum fosfat

|Avantaj ve dezavantajlari

6. Hafta:

Polimerler

Dogal polimerler
Sentetik polimerler
|Avantaj ve dezavantajlar1

7.Hafta:
|Ara sinav haftasi

8. Hafta:

Kompozit biomalzemeler

Polimer fiberler

Seramik kompozitler

Hidroksiapatit- bioaktif cam kompozitler
Hidroksiapatit-polimer kompozitler

9. Hafta:

Biomalzemelerden beklenen temel 6zellikler
Biouyumluluk

Kemige yakin elastik ve mekanik 6zellikler
Korozyon dayanimi

[Uygun tasarim

10. Hafta:

Kemigin yapis1 ve morfolojisi
Kemigin mekanik 6zellikleri
Kemigin maruz kaldig1 kuvvetler
Kuvvetlere gore kirik sekilleri

11. Hafta:

Biomalzemelerin tiretim yontemleri
Dovme ve dokiim ve talaglt tiretim
Polimerlerin Sekillendirilmesi
Metal enjeksiyon kaliplama

3P printing, Toz Metalurjisi

12. Hafta:

Biomalzemelerin kaplanma nedenleri
Biomalzemelerin kaplama yontemleri

CVD, LPCVD, PECVD, HDPCVD, Sol-gel

13. Hafta:

Biomalzemelerin korozyonu

Biokimyasal korozyon

Metalik biomalzemelerin bozunmasi sonucu olusan hastaliklar
Bio malzemelerin korozyon testi i¢in kullanilan standartlar
Ringer, Hanks,, Tyrode ve Cigad soliisyonlar1

14. Hafta:
Biomalzemelerin karakterizasyon yontemleri
SEM, XRD, AFM, TEM




Ogretim Faaliyetleri

(Burada belirtilen faaliyetler i¢in harcanan
zaman krediyi belirleyecektir. Dikkatli
doldurulmasi gerekmektedir.)

Haftalik teorik ders saati
Okuma Faaliyetleri

Internetten tarama, kiitiiphane ¢alismasi
Ara sinav ve ara sinava hazirhik
Final siavi ve final sinavina hazirlik

Degerlendirme Olgiitleri

Sayisi Toplam
Katkis1
(%)
Ara smav 1 40
Odev 1 20
Uygulama
Projeler
Pratik
Kisa Siav
Dénem i¢i Calismalarin Yl 60
I¢i Basartya Orani (%)
Finalin Basariya Oran1 (%) 40




Dersin Is Yiikii - Toplam Siire Dsonem
il Hafta (Haftal TOBT:m
k Saat .
Sayisi ) | s Yiikii
Haftalik teorik ders saati 14 3 42
Haftalik uygulamali ders saati 14 0 0
Okuma Faaliyetleri 14 1 14
Internetten tarama, kiitiiphane ¢alismas1 |14 1 14
Materyal tasarlama, uygulama 14 0 0
Rapor hazirlama 14 0 0
Sunu hazirlama 14 0 0
Sunum 14 0 0
Ara sinav ve ara sinava hazirhik 14 0.5 7
Final sinavi ve final smavina hazirhk 14 0.5 U
Diger
Toplam ig yiikii 84
Toplam is yiikii/ 25 3,36
Dersin AKTS Kredisi 3
Ders Ciktilari ile Program Ciktilari No Program 112 13 12 |5
Arasindaki Katki Diizeyi Ciktilar
1 Matematik, fen bilimleri ve ilgili (X
miihendislik disiplinine 6zgii
konularda yeterli bilgi birikimi;
bu alanlardaki kuramsal ve
uygulamali bilgileri, karmagik
miihendislik problemlerinde
kullanabilme becerisi.
2 Karmasgik miihendislik X
problemlerini saptama,
tanimlama, formiile etme ve
¢ozme becerisi; bu amagla uygun
analiz ve modelleme yontemlerini
se¢me ve uygulama becerisi.
3 Karmagik bir sistemi, siireci, X
cihazi veya {irlinii gercekei kisitlar
ve kosullar altinda, belirli
gereksinimleri karsilayacak
sekilde tasarlama becerisi; bu
amagla modern tasarim
yontemlerini uygulama becerisi.
4 Miihendislik uygulamalarinda X
karsilagilan karmasik problemlerin
analizi ve ¢ozlimii i¢in gerekli olan
modern teknik ve araglari
gelistirme, segme ve kullanma
becerisi; bilisim teknolojilerini
etkin bir sekilde kullanma becerisi.




5 Miihendislik problemlerinin veya
disipline 6zgii aragtirma
konulariin incelenmesi i¢in deney
tasarlama, deney yapma, veri
toplama, sonuglari analiz etme ve
yorumlama becerisi.

6 Disiplin i¢i takimlarda etkin X
bicimde calisabilme becerisi

7 Disiplinler aras1 takimlarda etkin
bigimde ¢alisabilme becerisi

8 Tiirkce s6zlii ve yazili etkin
iletisim kurma becerisi; en az bir
yabanci dil bilgisi.

9 Etkin rapor yazma ve yazili X

raporlar1 anlama, tasarim ve iiretim
raporlar1 hazirlayabilme, etkin
sunum yapabilme, a¢ik ve anlagilir
talimat verme ve alma becerisi.

10 'Yasam boyu 6grenmenin
gerekliligi bilinci; bilgiye
erisebilme, bilim ve teknolojideki
gelismeleri izleme ve kendini
siirekli yenileme becerisi.

11 Etik ilkelerine uygun davranma, |X
mesleki ve etik sorumluluk bilinci;
miihendislik uygulamalarinda
kullanilan standartlar hakkinda
bilai.

12 Proje yonetimi, risk yonetimi ve  [X
degisiklik yonetimi gibi, is
hayatindaki uygulamalar hakkinda
bilgi;

13 Girisimcilik, yenilikg¢ilik hakkinda
farkindalik; stirdiirtilebilir
kalkinma hakkinda bilgi.

14 Miihendislik uygulamalarinin X
evrensel ve toplumsal boyutlarda
saglik, cevre ve giivenlik
iizerindeki etkileri ve ¢agin
miihendislik alanina yansiyan
sorunlari hakkinda bilgi

15 Miihendislik ¢6ziimlerinin
hukuksal sonuglar1 konusunda
farkindalik bilinci

Dersi Verecek Ogretim Eleman(lar) ve

iletisim Bilgileri 1. Dr. Ogretim Uyesi Hanifi CINICI, E-posta: hcinici@gazi.edu.tr




Course Description Form

Course Code and Name

MEM-434 BIOMATERIALS

Course Semester

VII-VIII

Catalog Content

Types of biomaterials, production methods and
characterization methods will be taught.

Textbook

1- Joyce Y. Wong, Joseph D. Bronzino, Donald R. Peterson
“Biomaterials Principles And Practices” CRC Press, 2013

Supplementary Textbooks

2-R. Barbucci, “Integrated Biomaterials Science”, Kluwer
IAcademic/Plenum Publishers New York., 2002 2. J. B. Park, J. D.
3-Bronzino, Biomaterials: Principles and Applications.

4- J. Black, G. Hastings “Handbook of Biomaterial Properties”,
Chapman & Hall, 2001

Credit 2
Prerequisites of the Course No

( Attendance Requirements)

Type of the Course Elective
Instruction Language Turkish

Course Objectives

It is aimed to have knowledge about the basic concepts of
biomaterials and to know which materials are biocompatible,
how to produce them, and if they have information about
their life.

Course Learning Outcomes

1. Student knows the basic concepts about biomaterials.
2. The student knows and can distinguish the types of
3. The student has knowledge about biocompatible,
bioactive and bioinert materials.

4. Student knows the characterization methods of
biomaterials.

5. The student has knowledge of the mechanical and
corrosion behavior of implants.

Instruction Methods

Face to face

Weekly Schedule

1. Week:

Introduction to biomaterials.
\What is biology?

History of biomaterials

IAreas of Useges of biomaterials

2. Week:

Biocompatibility

Bioinert biomaterials and their properties
Bioactive biomaterials and their properties
Biodegradable biomaterials and their properties

3. Week:

Classification of Biomaterials

Natural biomaterials

Proteins

Polysaccharides

Polynucleotides

Domain and physiological functions of natural biomaterials

4. Week:

Metallic biomaterials
Steel

Titanium and alloys
Cobalt alloys

Dental amalgam

Gold

Nickel titanium alloys




5. Week:

Ceramic biomaterials
Bioceramics

Aluminum oxide

Zirconia

Glass and glass ceramics
Hydroxyapatite

Calcium phosphate
/Advantages and disadvantages

6. Week:

Polymers

Natural polymers

Synthetic polymers
I/Advantages and disadvantages

7. Week:
Midterm exam week

8. Week:

Composite biomaterials

Polymer fibers

Ceramic composites

Hydroxyapatite- bioactive glass composites
Hydroxyapatite-polymer composites

9. Week:

Basic characteristics expected from biomaterials
Biocompatibility

Elastic and mechanical properties close to the bone
Corrosion resistance

Appropriate design

10. Week:

Structure of bone and morphology
Mechanical properties of the bone
Force exerted on the bone

Broken forms by force

11. Week:

Biomaterials production methods
Forging and casting and machining
Shaping Polymers

Metal injection molding

3D printing,

Powder Metallurgy

12. Week:

Causes of coating of biomaterials

Coating methods of biomaterials

CVD, LPCVD, PECVD, HDPCVD, Sol-gel

13. Week:
Corrosion of Biomaterials
Biochemical corrosion

Diseases resulting from decomposition of metallic biomaterials

Standards used for corrosion testing of bio materials
Ringer, Hanks, Tyrode and Cigad solutions

14. Week:
Characterization methods of biomaterials
SEM, XRD, AFM, TEM




Teaching and Learning Methods

(These are examples. Please fill which activities you
use in the course)

Weekly theoretical course hours

Weekly tutorial hours

Reading Activities

Internet browsing, library work

Designing and implementing materials
Report preparing

Preparing a Presentation

Presentations

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers Total
Weighting
(%)

Midterm Exams 1 40
Assignment 1 20
Application
Projects
Practice
Quiz
Percent of In-term
Studies (%)
Percentage of Final 60
Exam to Total Score (%)
Attendance 40




Total

Total |Duration Period
Activity Number | (weekly VS;:,?(
of Weeks | hour) Load
Weekly Theoretical Course (14 3 42
Hours
Weekly Tutorial Hours 14 0 0
Reading Tasks 14 1 14
Studies 14 1 14
Material Design and 14 (0] (0]
Implementation
Report Preparing 14 0 0
Workload Preparing a Presentation 14 0 0
Presentations 14 0 0
Midterm Exam and 14 0.5 7
Preperation for Midterm
Exam
Final Exam and Preperation |14 0.5 7
for Final Exam
Other (' should be
emphasized)
Total Workload 84
Total Workload / 25 3,36
Course Credit (ECTS) 3
N Program Outcomes 1121314
1 [|Adequate knowledge in X
mathematics, science and
engineering subjects pertaining
to the relevant discipline;
Contribution Level Between Course Learning ability to use theoretical and
Outcomes and Program Outcomes applied information in these
areas to model and solve
engineering problems.
2 |Ability to identify, formulate, [X
and solve complex engineering
problems; ability to select and
apply proper analysis and
modeling methods for this
purpose.
3 |Ability to design a complex X
system, process, device or
product under realistic
constraints and conditions, in
such a way as to meet the
desired result; ability to apply
modern design methods for this
purpose.
4 |Ability to develop, select and X

use modern techniques and
tools necessary for analysis and
solution of complex problems
in engineering applications;
ability to use information
technologies effectively.




IAbility to design and conduct
experiments, gather data,
analyze and interpret results for
examination of engineering
problems or discipline-specific
research topics.

Ability to work efficiently in
intra-disciplinary teams.

X

/Ability to work efficiently in
multi-disciplinary teams.

Ability to communicate
effectively in Turkish, both
orally and in writing;
knowledge of a minimum of
one foreign language.

/Ability to write effective
reports and understand written
reports, to prepare design and
production reports, to make
effective presentations, to give
clear and understandable
instructions and to receive.

10

Recognition of the need for
lifelong learning; ability to
access information, to follow
developments in science and
technology, and to continue to
educate him/herself.

11

Conformity to ethical
principles, professional and
ethical responsibility;
Information on standards used
in engineering applications.

12

Knowledge on practices in
business, such as project
management, risk management
and change management.

X

13

Knowledge about awareness of
entrepreneurship, innovation,
and sustainable development.

14

Knowledge about contemporary,
issues and the global and
societal effects of engineering
practices on health,
environment, and safety.

X




15

Knowledge about awareness of
the legal consequences of
engineering solutions.

The Course’s Lecturer(s) and Contact
Informations

1.

Dr. Hanifi CINICI, E-posta: hcinici@gazi.edu.tr




