ITUDERS KATALOG FORMU

Dersin Ad1

Course Name

BiyomekanigeveBiyomiihendisligeGiris

Introduction to Biomechanics and Bioengineering.

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)
MAK4003 7-8 2.5 5 2 1 -
Boélum / Program Makina Mithendisligi
(Department/Program) | Mechanical Engineering
Dersin Taru Secime Bagh Dersin Dili Turkce
(Course Type) (Option) (Course Language) | (Turkish)

Dersin Onkosullar
(Course Prerequisites)

MUK209 Mukavemet I, MUK 207 veya MUK207E Mukavemet, AKM 209 Akiskanlar
Mekanigi 1I,MAL201 veya MAL201E Malzeme Bilimi

(MUK 209 Strength of Materials I, MUK 207 or MUK 207E Strength of Materials, AKM 209
Fluid Mechanics 1I, MAL201 or MAL201E Malzeme Bilimi/Materials Science)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Muhendislik | Miihendislik Tasarim
(Basic Sciences) (Engineering Science) | (Engineering Design)

Insan ve Toplum
Bilim
(General Education)

%75 %25

Dersin icerigi

(Course Description)

Biyomekanigin temel prensipleri; Sert ve yumusak dokularin biyomekanigi, yapisi, g¢esitleri,
mekanik ©Ozellikleri; Yikler altinda kemik adaptasyonu, osseointegrasyon, mikro hareket,
gerilme izolasyonu ve kemik erimesi kavramlari; Implant ve protez malzemeleri, 6zellikleri ve
formlari; Biyouygunluk kavrami ve implant ve protez tasarimindaki énemi; Implant ve protez ile
doku ara ylzey etkilesimleri ve etkilesim geometrileri, bu geometrilerin implant ve protezlerin
stabilitesi, kuvvet akigina etkileri, gerilme ve kuvvet transferi.

Fundamentals of bone mechanics; Hard and soft tissue biomechanics, structure, types and
mechanical properties; Mechanically mediated bone adaptation, osseointegration, micro-motion,
stress shielding and bone resorption; Materials for implants and prothesis, properties and their
forms; Aspects of Biocompatibility and its importance in implant and prosthesis design; Interface
of Tissue and Biomaterial, interface geometires and load transfer between tissue and biomaterial

Dersin Amaci

(Course Objectives)

Bu dersile Miihendislik 6grencilerine,
1. Yumusak ve sert doku biyomekanigini, biyolojik kuvvetleri tanitmak,
2. Kemik ve yumusak dokularin yapilarin1 ve mekanik 6zelliklerini tanitmak
Implant / protez tasariminda dikkate alinmast gereken prensipler konusunda bilgilendirmek
amaglanmaktadir.

This course aim:
1. Tointroduce the students the hard and soft tissue biomechanics and biological forces.
2. Tointroduce the students the structure and the mechanical properties of the hard and soft
tissues.
3. Todevelop an understanding on the essentials of implant / prosthesis design.

Dersin Ogrenme
Ciktilan

Bu dersi bagartyla tamamlayan 6grenciler;

A. Biyomekanigin temel prensiplerini, sert ve yumusak dokularin biyomekanik
oOzelliklerini dgrenirler.

B. Normal biyolojik fonksiyon ve aktiviteler sirasinda insanviicudunda olusan yukler
hakkinda bilgi sahibi olurlar

C. Insan viicudunda bulunan sert ve yumusak dokularin mekanik 6zellikler hakkinda
genel bir bilgi sahibi olurlar.

D. Bu yapilarin ve fonksiyonlarinin modellenmesi konusunda bilgi sahibi olurlar

E. Implant veProtez tasariminda kullanilabilecek malzemeler ve bunlarin fiziksel
ozellikler konusunda bilgi sahibi olurlar.

F. Biyouyumluluk kavrami konusunda genel bir bilgi sahibi olurlar.

G. Implant ve doku ara yiizeyinin ve bunun implantin kisa ve uzun vadede etkileri
konusunda bilgi sahibi olurlar..




(Course Learning
Outcomes)

Gmmo O

Students who have completed this course will learn bout :
A.
B.

Basic principles of biomechanics, biomechanical properties of hard and soft tissues.
Loads on anatomical units opf the body under different activites and biological
functions

Mechanical properties of hard and soft tissues in the body

Assumptions and modeling rules of tissues and their functions

Implant and prosthesis design materials and properties of these materials

General consepts of biocompatibility

Interface properties between the implants and the tissues, in the short and the long run.

(COURSE CATALOGUE FORM)

Ders Kitabi
(Textbook)

1. D.R. Peterson, J.D. Bronzino; Biomechanics: Principles and
Applications; Springer, CRC Press, 2"Edition, 2007
2. J. Park; Biomaterials: An Introduction; Springer, 1% edition, 2010

Diger Kaynaklar
(Other References)

1. J.D. Borinzo (Ed.); The Biomedical Engineering Handbook; CRC
Press, 3" Edition, 2006

2. B.D. Ratner, A.S. Hoffman, F.J. Schoen, J.E. Lemons; Biomaterials
Science: An Introduction to Materials in Medicine; Springer, 2N
edition, 2004

3. Y.C.Fung; Biomechanics; Springer, 2" edition, 1996

4. J.D. Humphrey, S. DeLange; An Introduction to Biomechanics:
Solids and Fluids, Analysis and Design; Springer, 1* edition, 2010

5. J.D. Humphrey; Cardiovascular Solid Mechanics; Springer, 1%
edition, 2002

Odevler ve Projeler

(Homework& Projects)

3 ddev ve 1 adet 6grenci projesi verilecektir.

3 homework and 1 student projects will be given

Laboratuar Uygulamalar

(Laboratory Work)

Yok

Not applicable

Bilgisayar Kullanimi

(Computer Use)

Odevlerin ve projelerin hazirlanmasinda bilgisayar kullanimi tesvik edilmektedir.
Ogrenciler sayisal analiz (FEM) yontemini kullanmalar1 konusunda tesvik edilecektir.

Will be encouraged for the homework and project especially on the use of FEM
related topics

Diger Uygulamalar

(Other Activities)

Yok

Not applicable

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Yil ici Smavlar 0
(Midterm Exams) 2 /030

Kisa Siavlar
(Quizzes)

Odevler

0]
(Homework) 3 76015

Projeler
(Projects)

Doénem Odevi/Projesi

0]
(Term Paper/Project) 1 7615

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1

0]
(Final Exam) 1 7640




S

DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Biyomekanigin Temel prensipleri AB
2 Iskelet — Kas Sistemi AB
3 Kardiyovaskiler Sistemler AB
4 Biyomekanikte Elastisite Prensipleri B.C
5 Sert Dokularin (Kemik) Biyomekanigi ve Kemik Implantlari B.C.D
6 Yumusak Dokularin (Tendon, Ligament) Biyomekanigi ve Tamir Implantlart B.C.D
7 Kan Akisinin Biyomekanigi ve Damar igi Implantlar B.C.D
8 Biyometaller, Biyoseramikler, Biyopolimerler, Biyokompozitler B;D.,E
9 Biyo-uyumluluk B.D,EF
10 Sert Dokularda implant / Doku arayiizii EF.G
11 Yumusak Dokularda implant / Doku arayiizii EF.G
12 Sert ve yumusak dokularin dis etkilere gére kendini adaptasyonu B.DEG
13 Ortoz Yapilarinin Temel Prensipleri AB.CDFG
14 | uygulama Ornekleri AB,CDEFG
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic Principles of Biomechanics AB
2 The Muskoskeletal System AB
3 The Cardiovascular System AB
4 Elasticity Principles in Biomechanics B.C
5 Biomechanics of Hard Tissues (Bones) & Bone Implants B.C.D
6 Biomechanics of Soft Tissues (Tendons, Ligaments) & Repair Implants B.C.D
7 Biomechanics of Blood Flow & Vascular Implants B.C.D
8 Biometals, bioceramics, biopolymers, biocomposites BiD.E
9 Biocompatibility B.D.EF
10 Implant / Biomaterials Interface on Hard Tissues EFG
11 Implant / Biomaterials Interface on Soft Tissues EF.G
12 Adaptation and remodeling of hard and soft tissues based on external stimuli B.D.E,G
13 Basic Principles of Orthosis ABCDFG
14 Case studies AB,CDEFG




DersinTim MiihendislikProgramlariylailiskisi

- gy e . - Katki Seviyesi
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) T - zewyes;
a Matematik, fen ve temel mithendislik bilgilerini makina miihendisligi uygulamalarinda kullanabilme X
becerisi,
b Deney tasarlayip gerceklestirebilme, sonuglarini analiz edip yorumlama ve modern arag gereg ve
donanimlar1 kullanabilme becerisi,
Bir makinayi, bilesenini, sistemi veya prosesi, beklenen performansi, imalat dzelliklerini, ekonomikligi ve
c verimliligi saglayacak sekilde secme, gelistirme ve tasarlama becerisi,
d Cok disiplinli takimlarda galigabilme ve liderlik yapabilme becerisi, X
e Makina mithendisligi problemlerini belirleme, formiile etme, ¢6zme ve sunma becerisi,
f Mesleki ve etik sorumluluk anlayisina sahip olma &zelligi, X
g Tiirkge ve Ingilizce sozlii ve yazili iletisim kurabilme becerisi,
h Makina mithendisliginin kiiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi olma 6zelligi,
i Yasam boyu (siirekli) 6grenimin 6nemini algilamig olma 6zelligi, X
j Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma 6zelligi, X
Kk Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern mihendislik ydntemlerini ve bilgiye
ulagmada ¢agdag yontemleri kullanabilme becerisi,
| Ogren.cil}in sectigi makina mithendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve uygulama
deneyimi
1: Yok, 2. Kismi, 3. Tam
Relationship between the Course and all Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a An ability to apply the knowledge of mathematics, science, and engineering to mechanical engineering X
problems,
b An ability to design and conduct experiments, as well as to analyze and interpret data and use modern
tools and equipment,
c An ability to select, develop and/or design a system, component, or process to meet desired performance
criteria, manufacturing capabilities and economic requirements,
d An ability to function and/or develop leadership in multi-disciplinary teams, X
e An ability to identify, formulate, and solve mechanical engineering problems,
f An understanding of professional and ethical responsibility, X
g An ability for effective written and oral communication in Turkish and English,
h An ability to understand and comment on the impact of engineering solutions in a national and global
context,
i A recognition of the need for, and an ability to engage in life-long learning, X
j A knowledge of contemporary issues in mechanical engineering, X
K An ability to use the techniques, skills, and modern engineering tools, such as computer programs,
necessary for engineering design and analysis, and to use modern information systems,
| A detailed knowledge of and experience on a specific application field of mechanical engineering
1: None, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Dog. Dr. Celalettin ERGUN 04 Mart2011

Ogr. Gor. Dr. Emin SUNBULOGLU
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