2023-2024 UYGULANAN MUFREDAT

2024-2025 ONERILEN MUFREDAT

Birinci e it
Yanyil Kredi AKTS| Yan oyl Kredi AKTS| Yan
Kosul Kosul
MATH | 141 |Temel Analiz | (3+2)4 5 MATH | 141 [Temel Analiz | (3+24 5
PHYS 121 |Genel Fizik I (3+2)4 7 PHYS 121 |Genel Fizik I (3+2)4 7
CHEM | 121 |Genel Kimya | (3+0)3 5 CHEM | 121 |Genel Kimya I (3+0)3 5
CHEM | 141 |Genel Kimya Lab.I (0-2)1 2 CHEM | 141 |Genel Kimya Lab.I (0-2)1 2
ENG 101 |Ingilizce Okuma ve Yazma Becerileri | (3+0)3 3 ENG 101 |ingilizce Okuma ve Yazma Becerileri [ (3+0)3 3
MBG 121 |Biyoloji (3+0)3 5 MBG 121 |Biyoloji (3+0)3 5
BE 101 | Biyomiihendislige Girig (2+0)2 3 BE 101 |Biyomithendislige Giris (2+0)2 3
Toplam: 20 Kredi 30 Toplam: 20 Kredi 30
ke i Onkosul/ L. Onkosul/
:,':':::I Kredi AKTS| Yan :,':':;:I Kredi AKTS| Yan
) Kosul Kosul
MATH 142 | Temel Analiz I (3-24 7 MATH 142 |Temel Analiz II (3-2)4 7
PHYS 122 |Genel Fizik 11 (3-2)4 7 PHYS 122 |Genel Fizik I (3-24 7
CHEM | 122 |Genel Kimya II (3-0)3 6 CHEM | 122 |Genel Kimya Il (3-0)3 6
CHEM | 142 |Genel Kimya Lab 11 (0-2)1 2 CHEM | 142 |Genel Kimya Lab II (0-2)1 2
BE 102 |Programlamaya giris (2-2)3 5 BE 102 |Programlamaya giris (2-2)3 5
ENG 102 |Ingilizce Okuma ve Yazma Becerileri I (3-0)3 3 ENG 102 in@e Okuma ve Yazma Becerileri 11 (3-0)3 3
GCC 101 |Kariyer Planlama ve Gelistirme (2-0)Kredisiz 2 GCC 101 |Kariyer Planlama ve Gelistirme (2-0)Kredisiz 2
Toplam: 18 Kredi 32 Toplam: 18 Kredi 32
o Onkosul/ - ~ Onkosul
‘éi':‘;: Kredi AKTS| Yan [fr:‘;: Kredi AKTS| Yan
Kosul Kosul
MATH | 255 |Diferansiyel Denklemler (4-04 5 MATH | 255 |Diferansiyel Denklemler (4-0)4 5
BE 201 |Mihendislikte Kiitle ve Enerji Denklikleri (3-0)3 5 BE 201 [Miuhendislikte Kitle ve Enerji Denklikleri (3-0)3 5
BE 203 |Molekuler Biyoloji (3-0)3 5 BE 203 |Molekiiler Biyoloji (3-0)3 5
CHEM | 221 |Organik Kimya (4-04 5 CHEM | 221 |Organik Kimya (4-0)4 5
BE | 205 i“‘:;'ltr‘l"’ Ehtm i (3-0)3 3 BE | 205 [Elektrik ve Elektronik Devrelerin Temelleri (303 3
ECON | 205 |Ekonominin Prensipleri (3-0)3 3 ECON | 205 |Ekonominin Prensipleri (3-0)3 3
HIST 201 |Ataturk Ilkeleri | (2-0)Kredisiz 2 HIST 201 |Atatiirk Ilkeleri I (2-0)Kredisiz 2
TURK 201 |Tark Dili 1 (2-0)Kredisiz 2 TURK 201 |Turk Dili 1 (2-0)Kredisiz 2
Toplam: 20 Kredi 30 Toplam: 20 Kredi 30
Onkosul/| . Onkosul/|
D:';d:;:n Kredi AKTS| Yan D‘\’,T:;:“ Kredi AKTS| Yan
Kosul Kosul
BE 202 |Miihendislikte Numerik Metodlar (3-0)3 5 BE 202 |Miihendislikte Numerik Metodlar (3-0)3 5
BE 204 |Termodinamik (3-0)3 5 BE 204 |Termodinamik (3-0)3 5
BE 206 |Akigkanlar Mekanigi (3-0)3 5 BE 206 |Akigkanlar Mekanigi (3-0)3 5
BE 208 |Biyokimya (3-0)3 5 BE 208 |Biyokimya (3-0)3 3
MSE 211 |Malzeme Bilimi ve Mahendisligi (30)3 5 MSE 211 |Malzeme Bilimi ve Mihendisligi (3-0)3 5
Teknik Olmayan Se¢meli (3+0)3 3 Teknik Olmayan Segmeli (3+0)3 3
HIST 202 | Atatiirk Ilkeleri 1T (2-0)Kredisiz 2 HIST 202 |Atatiirk flkeleri 11 (2-0)Kredisiz 2
TURK | 202 |Tark Dili II (2-0)Kredisiz 2 TURK | 202 |Tark Dili IT (2-0)Kredisiz 2
Toplam: 18 Kredi 32 Toplam: 18 Kredi 32




Besinci Onkoyul/ Besinci Oukepal/
Yanyil Kredi AKTS| Yan Yargil Kredi AKTS| Yan
Kosul Kosul
BE 301 |Biyolojik Sistemlerde Taginim Olaylan (3-0)3 4 BE 301 |Biyolojik Sistemlerde Taginim Olaylar (3-0)3 4
ENG 301 | Teknik Yazim ve lletigim (3-0)3 2 ENG 301 | Teknik Yazim ve lletigim (3-0)3 2
BE 305 |Biyomiihendisler I¢in Istatistiksel Araglar (3-0)3 5 BE 305 |Biyomihendisler Igin Istatistiksel Araglar (3-0)3 3
BE 307 |Hicre Biyolojisi (3-0)3 4 BE 307 |Hiicre Biyolojisi (3-0)3 4
BE Teknik Olmayan Segmeli (3-0)3 3 BE Teknik Olmayan Se¢meli (3-0)3 3
BE 309 |Biyomalzemeler (3-0)3 3 BE 309 |Biyomalzemeler (3-0)3 3
BE 311 |Biyoproses Mihendisligi | (3-0)3 5 BE 311 |Biyoproses Mihendisligi I (3-0)3 3
BE 300 JYaz Staj | Kredisiz 7 Zorunlu Segmeli Kredisiz 10
Toplam: 21 Kredi 33 Toplam: 21 Kredi 32
Altinct Onkogul/ Altiner Onteopal/
Yaryd Kredi AKTS| Yan yanyil Kredi AKTS| Yan
Kosul Kosul
BE 304 |Fizyoloji (3-0)3 5 BE 304 |Fizyoloji (3-0)3 5
BE 308 |Medikal Biyosensorler (3-0)3 4 BE 308 |Medikal Biyosensorler (3-0)3 5
BE 310 |Biyomihendislik Lab I (0-4)2 6 BE 310 |Biyomiihendislik Lab I (0-4)2 7
BE 312 |Biyomedikal Enstrimentasyon | (3-0)3 4 BE 312 |Biyomedikal Enstriimentasyon I (3-0)3 4
Teknik Segmeli (3-0)3 3 Teknik Seemeli (3-0)3 3
Teknik Olmayan Segmeli (3-0)3 3 Teknik Olmayan Se¢meli (3-0)3 3
Teknik Olmayan Segmeli (3-0)3 3
Toplam: 17 Kredi 25 Toplam: 20 Kredi 30
— Onkosul/| — Onkosul/|
::‘::fl' Kredi AKTS| Yan t,:d.:;;‘ Kredi AKTS| Yan
Kosul Kosul
BE 401 |Biyomiihendislik Tasarim [ (3-0)3 7 BE 401 |Biyomuhendislik Tasarim | (3-0)3 4
BE 403 |Biyomithendislik Lab II (2-4)3 7 BE 403 |Biyomuhendislik Lab II (24)3 6
BE 405 |Biyomedikal Enstrimentasyon II (3-0)3 5 BE 405 |Biyomedikal Enstrimentasyon I1 (3-0)3 -
Teknik Segmeli (3-0)3 3 Teknik Segmeli (3-0)3 3
Teknik Segmeli (3-0)3 3 Teknik Segmeli (3-0)3 3
Teknik Secmeli (3-0)3 3 Teknik Segmeli (3-0)3 3
BE 400 | Yaz Staji 11 Kredisiz i Zorunlu Segmeli Kredisiz 10
Toplam: 18 Kredi 35 Toplam: 18 Kredi 33
e Onkosul/| el Onkosul/|
s;:’:;:' Kredi AKTS| Van S;‘:':y"':' Kredi AKTS| Yan
Kosul Kosul
BE 402 |Biyomihendislik Tasarimi II (2-4)4 10 BE 402 |Biyomithendislik Tasarimi 11 (24)4 6
BE 406 |Biyomiihendislikte Etik (2-0)2 4 BE 406 |Biyomuhendislikte Etik (2-0)2 6
BE 404 |Biyomithendislik Lab III (0-4)2 10 Zorunlu Se¢meli (0-4)2 12
Teknik Segmeli (3-0)3 3 Teknik Segmeli (3-0)3 3
Teknik Segmeli (3-0)3 3 Teknik Se¢meli (3-0)3 3
Toplam: 14 Kredi 30 Toplam: 14 Kredi 30
Toplam Kredi: 146 247 Toplam Kredi: 149 249



SECMELI DERSLER

Teknik Onkogul/| | Teknik P Onkosul/|

Se¢meli Kredi AKTS| Yan Secmeli Kredi AKTS| Yan

/Secmeli Kosul /Secmeli Kosul
BE 351 |Aragtirma Projesi | (0-6)3 4 BE 351 |Arastirma Projesi | (0-6)3 4
BE 352 |Arastirma Projesi 11 (0-6)3 4 BE 352 |Arastirma Projesi I (0-6)3 4
BE | 407 i’lﬁ:ﬁ“"“’]m’" e (3-0)3 3 BE | 407 |Biyoteknolojinin Eczacilikta Uygulama Alanlar (3-0)3 3
BE 408 |Enzim Kinetigi ve Teknolojileri (3-0)3 3 BE 408 |Enzim Kinetigi ve Teknolojileri (3-0)3 3
BE 409 |Biyomolekiler Miihendislige Girig (3-0)3 3 BE 409 |Biyomolekiller Mithendislige Girig (3-0)3 3
BE 410 |Doku Mithendisligine Girig (3-0)3 3 BE 410 |Doku Mihendisligine Girig (3-0)3 3
BE 411 |Biyomekanik (3-0)3 3 BE 411 |Biyomekanik (3-0)3 3
BE 412 |Eniyileme (3-0)3 3 BE 412 |Eniyileme (3-0)3 3
BE 413 |Bilimsel Aragtirma Teknikleri (3-0)3 3 BE 413 |Bilimsel Arastirma Teknikleri (3-0)3 3
BE 414 |Kontrolli [lag Sahm Teknolojileri (3-0)3 3 BE 414 |Kontrolli llag Salim Teknolojilen (3-0)3 3
BE 415 |Nanomalzemelerin Karakterizasyonu (3-0)3 5 BE 415 |[Nanomalzemelerin Karakterizasyonu (3-0)3 5
BE 417 |Makromolekiiler Dinamik: Yapidan Isleve (3-0)3 5 BE 417 |Makromolekiiler Dinamik: Yapidan Isleve (3-0)3 5
BE 451 |Arastirma Projesi 11 (0-6)3 4 BE 451 |Arastirma Projesi 111 (0-6)3 4
BE 452 |Aragtirma Projesi IV (0-6)3 4 BE 452 |Arastirma Projesi IV (0-6)3 4
BE 499 |Ortak Egitim Dersi (0-6)3 5 BE 499 |Ortak Egitim Dersi (0-6)3 5
BE 497 |Egitim Plam Destekleyici Alan Dersi (0-6)3 6 BE 497 |Egitim Plam Destekleyici Alan Dersi (0-6)3 6
BE 314 |Biyoproses Mihendisligi II (3-0)3 5 BE 314 |Biyoproses Miihendisligi 11 (3-0)3 5
BE | gy iaosssichilar Sisieentac ot (3033 5 BE | 418 [Makromolekaler Sistemler Igin Biyoinformatik Araglar (3-0)3 5

Biyoinformatik Araglar
BE 300 |Laboratuvar Staji Kredisiz 10 BE 300 |Laboratuvar Staji Kredisiz 10
BE 320 |Endastri Staj Kredisiz 10 BE 320 |Endiistri Staj Kredisiz 10
BE 400 |Biyomedikal Endustri Staji Kredisiz 10 BE 400 |Biyomedikal Endustri Staj1 Kredisiz 10
BE 420 |Biyoproses Endiistri Stajt Kredisiz 10 BE 420 |Biyoproses Endilstri Staji Kredisiz 10
BE 422 |Molekiler Biyomithendislik Arastirmalar (0-4)2 12 BE 422 |Molekiller Biyomihendislik Aragtirmalan (0-4)2 12
BE 424 |Hiicresel Biyomithendislik Aragtirmalan (0-4)2 12 BE 424 |Hucresel Biyomiithendislik Aragtirmalan (0-4)2 12
BE 426 |Biyomedikal Miihendislik Aragtirmalan (0-4)2 12 BE 426 |Biyomedikal Mithendislik Aragtirmalar (0-4)2 12
BE 322 |Biyoproses Tasarimi ve Simiilasyonu 5
Prof. Dr. ELi ERALTUG




2023-2024 CURRENT CURRICULUM

2024-2025 PROPOSED CURRICULUM

Semester Credit ECTS requisite Semester Credit ECTS| corequisite
MATH | 141 [Fundamental Analysis I (3+2)4 5 MATH | 141 |Fundamental Analysis | (3+24 5
PHYS | 121 |General Physics | (3+2)4 7 PHYS | 121 |General Physics I (3+24 7
CHEM 121 |General Chemistry 1 (3+0)3 5 CHEM 121 |General Chemistry 1 (3+0)3 5
CHEM 141 |General Chemistry Lab. 1 (0-2)1 2 CHEM 141 |General Chemistry Lab. 1 (0-2)1 2
ENG 101 |English Reading and Writing Skills | (3+0)3 3 ENG 101 |English Reading and Writing Skills (3+0)3 3
MBG 121 |Biology (3+0)3 5 MBG 121 |Biology (3+0)3 5
BE 101 |Introduction to Bioengineering (240)2 3 BE 101 |Introduction to Bioengineering (2+0)2 3
Total: 20 Credit 30 Total: 20 Credit 30
Second Prerequisite/co| [Second Prerequisite/
Semester Credit ECTS requisite Semester Credit RCIS corequisite
MATH 142 |Fundamental Analysis I (3-2)4 7 MATH 142 |Fundamental Analysis I (3-2)4 7
PHYS 122 |General Physics 11 (3-2)4 2 PHYS 122 |General Physics I1 (3-24 7
CHEM 122 |General Chemistry 11 (3-0)3 6 CHEM 122 |General Chemistry 11 (3-0)3 6
CHEM 142 |General Chemistry Lab II (0-2)1 2 CHEM 142 |General Chemistry Lab I1 (0-2)1 2
BE 102 |Introduction to Programming (2-2)3 5 BE 102 |Introduction to Programming (2-2)3 5
ENG 102 |English Reading and Writing Skills I (3-0)3 3 ENG 102 |English Reading and Writing Skills II (3-0)3 3
GCC 101 |Career Planning and Development (2-0)Non-Credit 2 GCC 101 |Career Planning and Development (2-0)Non-Credit 2
Total: 18 Credit 32 Total: 18 Credit 32
Third Prerequisite/co | |Third Prerequisite/
Semester Credit ECTS requisite Semester Credit i corequisite
MATH | 255 |Differential Equations (4-0)4 5 MATH | 255 |Differential Equations (4-0)4 3
BE 201 Mass and Energy Balance in Engineering (3-0)3 5 BE 201 Mass and Energy Balance in Engineering (3-0)3 5
BE 203 |Molecular Biology (3-0)3 5 BE 203 |Molecular Biolc-).g;y (3-0)3 5
CHEM | 221 |Organic Chemistry (4-0)4 5 CHEM | 221 |Organic Chemistry -0y 5
Fundamentals of Electrics and Electronic . Fundamentals of Electrics and Electronic Circuits
BE | 2% |circuits (3-0)3 3 = (3-03 3
ECON 205 |Principles of Economics (3-0)3 3 ECON 205 |Principles of Economics (3-0)3 3
HIST 201 |Atatark’s Principles 1 (2-0)Non-Credit 2 HIST 201 |Atatark's Principles 1 (2-0)Non-Credit 2
TURK 201 |Turkish Language I (2-0)Non-Credit 2 TURK 201 |Turkish Language | (2-0)Non-Credit 2
Total: 20 Credit 30 Total: 20 Credit 30
Fourth Prerequisite/co| [Fourth Prerequisite/
Semester Credit ECTS|  equisite Semester Credit ECTS| corequisite
BE 202 |Numeric Methods in Engineering (3-0)3 5 BE 202 |Numeric Methods in Engineering (3-0)3 5
BE 204 | Thermodynamics (3-0)3 5 BE 204 |Thermodynamics (3-0)3 5
BE 206 |Fluid Mechanics (3-0)3 5 BE 206 |Fluid Mechanics (3-0)3 5
BE 208 |Biochemistry (3-0)3 5 BE 208 |Biochemistry (3-0)3 5
MSE 211 [Material Science and Engineering (3-0)3 5 MSE 211 [Material Science and Engineering (3-0)3 5
Non-Technical Elective Course (3-0)3 3 Non-Technical Elective Course (3-0)3 3
HIST 202 |Ataturk's Principles Il (2-0)Non-Credit 2 HIST 202 | Ataturk's Principles IT (2-0)Non-Credit 2
TURK 202 |Turkish Language II (2-0)Non-Credit 2 TURK 202 | Turkish Language I (2-0)Non-Credit 2
Total: 18 Credit 32 Total: 18 Credit 32

bb




Fifth Prerequisite/co| [Fifth Prerequisite/
Semester Credit ECTS requisite Semester Credit ECTS corequisite
BE 301 |Transport Phenomena in Biological Systet (3-0)3 4 BE 301 [Transport Phenomena in Biological Systems (3-0)3 4
ENG 301 |Technical Writing and Communication (3-0)3 2 ENG 301 |Technical Writing and Communication (3-0)3 2
BE 305 |Statistical Tools for Bioengineers (3-0)3 5 BE 305 |Statistical Tools for Bioengineers (3-0)3 3
BE 307 |Cell Biology (3-0)3 4 BE 307 |Cell Biology (3-0)3 4
Non-Technical Elective Course (3-0)3 3 Non-Technical Elective Course (3-0)3 3
BE 309 |Biomaterials (3-0)3 3 BE 309 |Biomatenals (3-0)3 3
BE 311 |Bioprocess Engineering (3-0)3 5 BE 311 |Bioprocess Engineering | (3-0)3 3
BE 300 |Summer Internship 1 Non-Credit 7 Restricted Elective Non-Credit 10
Total: 21 Credit 33 Total: 21 Credit 32
[Sixth Prerequisite/co | [Sixth Prerequisite/
Semester Credit ECTS|  requisite Semester Credit ECTS| corequisite
BE 304 |Physiology (3-0)3 5 BE 304 |Physiology (3-0)3 5
BE 308 |Medical Biosensors (3-0)3 4 BE 308 |Medical Biosensors (3-0)3 5
BE 310 |Bioengineering Lab 1 (0-4)2 6 BE 310 |Bioengineering Lab 1 (0-4)2 7
BE 312 |Biomedical Instrumentation I (3-0)3 4 BE 312 |Biomedical Instrumentation | (3-0)3 4
Technical Elective Course (3-0)3 3 Technical Elective Course (3-0)3 3
Non-Technical Elective Course (3-0)3 3 Non-Technical Elective Course (3-0)3 3
Non-Technical Elective Course (3-0)3 3
Total: 17 Credit 25 Total: 20 Credit 30
[Seventh Prerequisite/co | [Seventh Prerequisite/
Semester Credit ECTS requisite Semester Credit ECTS corequisite
BE 401 |Design in Bioﬂnceringl (3-0)3 7 BE 401 |Design in Bioengineering I (3-0)3 4
BE 403 |Bioengineering Lab 11 (2-4)3 7 BE 403 Bioenginecring_l-.ab 11 (2-4)3 6
BE 405 |Biomedical Instrumentation II (3-0)3 5 BE 405 |Biomedical Instrumentation I1 (3-0)3 4
Technical Elective Course (3-0)3 3 Technical Elective Course (3-0)3 3
Technical Elective Course (3-0)3 3 Technical Elective Course (3-0)3 3
Technical Elective Course (3-0)3 3 Technical Elective Course (3-0)3 3
BE 400 |Summer Internship I1 Non-Credit 7 Restricted Elective Non-Credit 10
Total: 18 Credit 35 Total: 18 Credit 33
Eight Prerequisite/co| [Eight Prerequisite/
Semester Credit ECTS requisite Semester Credit RS corequisite
BE 402 |Design in Bioengineering I1 (2-4)4 10 BE 402 |Design in Bioengineering I1 (2-4)4 6
BE 406 |Ethics in Bioengineering (2-0)2 4 BE 406 |Ethics in Bioengineering (2-0)2 6
BE 404 |Bioengineering Lab ITI (0-4)2 10 Restricted Elective (0-4)2 12
Technical Elective Course (3-0)3 3 Technical Elective Course (3-0)3 3
Technical Electuive Course (3-0)3 3 Technical Elective Course (3-0)3 3
Total: 14 Credit 30 Total: 14 Credit 30
Total Credits: 146 247 Total Credits: 149 249



TECHNICAL ELECTIVE COURSE

Elective ) £CTS Prereq u.is‘itelm Elective ' ECTS Prert:qu.is‘itt:ar
Courses Credit requisite Courses Credit corequisite
BE 351 |Research Project | (0-6)3 4 BE 351 |Research Project I (0-6)3 4
BE 352 |Research Project IT (0-6)3 4 BE 352 [Research Project II (0-6)3 4
BE 407 Applicalion§ of Biotechnology in (3-0)3 3 BE 407 Applications of Biotechnology in Pharmaceutial (303 3
Pharmaceutial Sector Sector
BE 408 |Enzyme Kinetics and Techologies (3-0)3 3 BE 408 |Enzyme Kinetics and Techologies (3-0)3 3
BE 409 Intrc}duct}on o remniecuiar (3-0)3 3 BE 409 |Introduction to Biomolecular Engineering (3-0)3 3
Engineering
BE 410 |Introduction to Tissue Engineering (3-0)3 3 BE 410 JIntroduction to Tissue Engineering (3-0)3 3
BE 411 |Biomechanics (3-0)3 3 BE 411 |Biomechanics (3-0)3 3
BE 412 |Optimization (3-0)3 3 BE 412 |Optimization (3-0)3 3
BE 413 |Scientific Research Techniques (3-0)3 3 BE 413 |Scientific Research Techniques (303 3
BE 414 |Controlled Drug Delivery Technologies (3-0)3 3 BE 414 |Controlled Drug Delivery Technologies (3-0)3 3
BE 415 |Characterization of Biomedical Nanomate] (3-0)3 5 BE 415 |Characterization of Biomedical Nanomaterials (3-0)3 5
BE 417 Macromolecular Dynamics: From (303 5 BE 417 Macr(‘)molecula: Dynamics: From Structure to (3-0)3 5
Structure to Function Function
BE 451 |Research Project I11 (0-6)3 4 BE 451 |Research Project 111 (0-6)3 4
BE 452 |Research Project IV (0-6)3 4 BE 452 |Research Project IV (0-6)3 4
BE 499 |Cooperative Eduction Course (0-6)3 5 BE 499 |Cooperative Eduction Course (0-6)3 5
BE 314 |Bioprocess Engineering I1 (3-0)3 5 BE 314 |Bioprocess Engineering I1 (3-0)3 5
BE 497 |Supplementary Curricular Courses (0-6)3 6 BE 497 |Supplementary Curricular Courses (0-6)3 6
Bioinformatics Tools for Macromolecular
BE 418 Systems (3-03 s BE 418 Bioinformatics Tools for Macromolecular Systems {05 s
BE 300 |Laboratory Internship Non-Credit 10 BE 300 |Laboratory Internship Non-Credit 10
BE 320 |Industry Internship Non-Credit 10 BE 320 |Industry Internship Non-Credit 10
BE 400 |Biomedical Industry Internship Non-Credit 10 BE 400 |Biomedical Industry Internship Non-Credit 10
BE 420 |Bioprocess Industry Intemship Non-Credit 10 BE 420 |Bioprocess Industry Internship Non-Credit 10
BE 422 |Molecular Bioengineering Research (0-4) 2 12 BE 422 |Molecular Bioengineering Research (0-4) 2 12
BE 424 |Cellular Bioengineering Research (0-4) 2 12 BE 424 |Cellular Bioengineering Research (0-4) 2 12
BE 426 |Biomedical Engineering Research (0-4) 2 12 BE 426 |Biomedical Engineering Research (0-4) 2 12
BE 322 |Bioprocess Design and Simulation (3/03 5
Prof. Dr.shﬁk ELi ERALTUG
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BiYOMUHENDISLIK BOLUMU _
LiSANS PROGRAMI DERS ICERIKLERI

BE101 Biyomiihendislige Giris (2-0)2 AKTS :3

Bu ders, biyomiihendislik ve alt dallarinin ilgilendigi konulari, ¢alisma alanlarini, mevcut durumu ve gelecegi,
b&liimde yiiriitiilen aragtirmalarin tanitilmasini kapsamaktadir.

CHEM 121 Genel Kimya I (3-0)3 AKTS:S

Atom ve atom teorisi, mol kavrami, isimlendirme, kimyasal reaksiyonlar, siv1 ¢ozeltiler, gazlar ve ozellikleri,
termokimya, atomun elektronlari.

CHEM 141 Genel Kimya Laboratuvar1 I (0-2)1 AKTS:2

Olgme ve yogunluk, reaksiyon stokiyometrisi, asit baz titrasyonu, yiikseltgenme- indirgenme reaksiyonlari, gaz
analizleri, termokimya, ¢6kelme reaksiyonlari, gravimetrik ve volumetrik analiz.

ENG 101 Ingilizce Okuma ve Yazma Becerileri (3-0)3 AKTS:3

Paragraf ve metin analizi yapma, okudugunu anlama ve organize bir metin olusturma ve s6zlii ve yazil iletigim
becerilerinin kazandirlmasini amaglayan bir derstir.

MATH 141 Temel Analiz I (3-2)4 AKTS:5

Fonksiyonlar, limit ve siireklilik, tiirev, kritik degerler, ara deger, ortalama deger ve Rolle’s teoremleri ve
uygulamalari, grafik ¢izimi, integral, kalkuliisiin temel teoremi, L’Hopital kural ve integral teknikleri, iki egri
arasinda kalan alan.

MBG 121 Biyoloji I (3-0)3 AKTS:5

Kompleks biyolojik molekiiller ve hiicresel yapilar1 &grencilere tanitmak ve onlara metabolizma, kalitim ve
hiicre iletisimi gibi biyolojik proseslerin &nemli konseptlerini molekiiler ve hiicresel seviyede géstermek.

PHYS 121 Genel Fizik I (3-2)4 AKTS:7

Fiziksel buytikliikler, birimleri ve Slgiimler; Vektérler; Bir, iki ve ii¢ boyutta hareket; Newton yasalari, Newton
yasalarimin uygulamalari; Dairesel hareket-siirtiinme kuvvetleri; Is ve Enerji; Enerjinin korunumu ve
uygulamalar; Momentum ve korunumu; kati cisimlerin dénme dinamikleri ve tork; agisal momentum, agisal
momentumun korunumu; denge halindeki sistemler.

GCC 101 Kariyer Planlama ve Gelistirme (2-0)NC AKTS:2

IYTE Kariyer, Liderlik ve Girisimcilik Merkezi (CLEC), dgrencilerin becerilerini gelistirmeyi destekleyen
aktiviteler sunmaktadir. Ayrica ders kapsaminda diizenlenen ¢evrimigi seminer, panel gibi etkinlikler ile misafir
konusmacilarin davetini takip ve koordine eder. IYTE Kariyer, Liderlik ve Girisimcilik Merkezi’nin (CLEC)
dersi destekleyici faaliyetleri, profesyonel ig bagvurularinda kullanilan temel yontem ve araglari tanitmak {izere
tasarlanir. Ayrica destekleyici faaliyetler bu yontem ve araglari kariyer planlama ve gelistirmede en etkin sekilde
kullanma tizerine farkindalik yaratir. IY TE Mezunlar Ofisi ve Mezunlar Dernegi ile isbirligi iginde mezunlarimiz
farkli kariyer deneyimlerini paylasir ve gesitli is ortamlarini &grencilere tamtir. Bu ders 3 modiilden
olusmaktadir. Modiil 1: I¢ paydaslar; IYTE Kariyer, Liderlik ve Girisimcilik Merkezi (CLEC), IYTE Mezunlar
Ofisi, dersin 6gretim gorevlisi. Kariyer Merkezi, IYTE &grencilerinin kariyer planlama ve gelistirmesi igin
destekleyici faaliyetleri sunar. Modiil 2: Misafir konusmacilar; [YTE mezunlan, IYTE Ogrenci Topluluklari,
IYTE Ogretim Uyeleri IYTE de kariyer gelistirme ile ilgili firsatlar sunar. Modiil 3: Misafir konugmacilar ve dig
paydaslar ile panel, gevrimigi seminerler diizenlenir. Kamu sektdrl, 6zel sektér, akademi, sivil toplum
kuruluglarindan profesyoneller kariyer planlama ve gelistirme ile ilgili yéntem, araglar ve deneyimleri paylasir.
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BE 102 Programlamaya Giris (2-2)3 AKTS:5

Bu ders Python programlama diline girig hakkinda bilgi verilmesi amaglanmaktadir. Bu derste &grencilerin
edindikleri bilgilerle algoritma gelistirebilmeleri, matrisler igin veri yapisi ve numerik hesaplamalar i¢in etkili
kod yazabilmeleri amaglanmaktadir. Bu ders matematiksel uygulamalarin biyomiihendislik dgrencileri
tarafindan hesaplama teknikleri kullamilarak ¢&ziim yapabilmesi igin tasarlanmigtir.

CHEM 122 Genel Kimya II (3-0)3 AKTS:6

Kimyasal baglanma, Katilar Sivilar ve molekiiller arasi kuvvetler, Cozeltiler ve fiziksel ozellikleri, Kimyasal
Kinetik, Kimyasal Denge

CHEM 142 Genel Kimya Laboratuvar II (0-2)1 AKTS:2
Su sertligi tayini, sabun yapimi, buhar destilasyonu, molekiil kiitlesi tayini, Ferric ve iyodiir iyonlar: arasindaki
reaksiyonun kinetik galismasi, kimyasal denge, asitle bazlar ve bunlarin tuzlari, voltaic hiicreler.

ENG 102 ingilizce Okuma ve Yazma Becerileri II (3-0)3 AKTS:3

Ogrencilere metin ve makale analizi yapma, okudugunu anlama, organize bir metin olusturabilme, sunum
yapabilme, dinleme ve not alma becerilerinin kazandirilmasini amaglayan bir derstir.

MATH 142 Temel Analiz II (3-2)4 AKTS:7

Integral Teknikleri, Has olmayan integraller; Yakinsaklik testleri, Diziler ve sonsuz seriler; Yakinsaklik Testleri,
Kutupsal koordinatlar, Cok degiskenli fonksiyonlar ve tiirevleri, iki kath integral, Kutupsal Koordinatlarda Iki
Katl Integraller.

PHYS 122 Genel Fizik II (3-2)4 AKTS:7

Yiik, elektrostatik, Gauss kanunu, elektrik alani, elektrik potansiyeli, basit devreleri ve elektrik akimlart da dahil
olmak iizere manyetik alanlar: manyetik giigleri, indiiksiyon, elektromanyetik radyasyon, Ampere yasasi,
Faraday yasasi ve elektromanyetik dalgalarin kékeni dahil olmak tizere, elektrigi kapsar.

BE 201 Miihendislikte Kiitle ve Enerji Denklikleri (3-0)3 AKTS:S§

Bu ders, milhendislikte madde ve enerjinin korunum prensiplerinin temellerini ve biyomiihendislik

problemlerine uygulamalarini, biyokimyasal reaksiyonlar, biyosiiregler ve biyomedikal sistemlerden &rnekler
kullanarak tanitacaktir.

BE202 Miihendislikte Numerik Metotlar (3-0)3 AKTS:5

Numerik yontemlere giris, denklem koklerinin bulunmasi, sayisal tiirev ve integrasyon, En kiigiik kareler
ydntemi, birinci dereceden adi differansyiel denklemlerin ¢dziimil, Euler, degistirilmis Euler ve Runge-Kutta
yontemleri, ikinci dereceden differasiyel denklemlerin ¢6ziimii, interpolasyon, en kiigiik kareler yontemi ile egri
uydurma, kismi differensiyel denklemlerin ¢éziimil.

BE 203 Molekiiler Biyoloji  (3-0)3 AKTS:5

Molekiiler biyoloji, niikleik asitler ve proteinlerle ilgilenir ve bu molekiillerin uygun bilyiime, b6liinme ve
gelismeyi hiicrede nasil diizenlediklerini inceler. Ogrenciler bu derste farkli organizmalarda DNA replikasyonu,
onarimi, transkripsiyonunun, protein sentezi ve gen regiilasyonunun molekiiler mekanizmalarini 6greneceklerdir.
Bu mekanizmalar1 ortaya gikaran teknikler ve bu mekanizmalar ayirt etmek igin kullanilan deneylerde dersin
iceriginde olacaktir. Ayrica protein yapi ve islevi ve niikleik asitlerle protein etkilesimleri de tartigilacaktir.

BE204 Termodinamik (3-0)3 AKTS:5

Bu ders, dgrencilere giris seviyesinde termodinamigin temellerini, 6zellikle molekiiler seviyede fizikokimyasal
dayanaklari ile aktaracaktir.

D



BE 205 Elektrik ve Elektronik Devrelerin Temelleri (3-0)3 AKTS:3

Biyomiithendisligi 6grencilerini gerek lisans egitimleri gerekse mezuniyet sonrasi yapacaklari galigmalarda
kargilasma olasiliklan yiiksek temel elektrik elektronik devre teorisi kavramlari hakkinda bilgi sahibi yapmak ve
bu bilgileri nasil kullanacaklan yolunda egitmek amaglanmaktadir.

BE206 Akiskanlar Mekanigi (3-0)3 AKTS:5

Akiskan ve tiplerinin deformasyon hizina gére tanimlanmasi, akigkanlarda kayma gerilemsinin tamimi, durgun
sivilarin statigi, yiizen objelerin dengesi, Lagrange ve Euler ydntemi ile problemlere yaklagimlar, kiitlenin ve
momentumun korunumunun integral olarak anlagilmasi.

BE208 Biyokimya (3-0)3 AKTS:5

Metabolizma ve Biyoenerjetik: temel kavramlar, karbohidratlar, karbohidrat metabolizmasi, lipitler, lipit
metabolizmasi, amino asitler ve proteinler, proteinlerin sindirim ve yikimlari, enzimler, hormonlar ve vitaminler,
metabolizmanin kontrolii ve koordinasyonu.

CHEM 221 Organik Kimya (4-0)4 AKTS:5

Karbon bilesikleri ve kimyasal bag, alkanlar, sikloalkanlar, konformasyonel analiz, stereo kimya, niikleofilik
siibstitiisyon, alkenler, alkoller, eterler, radikal reaksiyonlar, aromatik bilesikler

ECON 205 Ekonominin Prensipleri (3-0)3 AKTS:3

Bu dersle 6grencilere ekonomi dersine giris, temel kavramlar, mikro, makro iktisat, maliye ve para politikalari
hakkinda genel bilgiler verilecektir.

MATH 255 Diferansiyel Denklemler (4-0)4 AKTS:S

Birinci mertebeden diferansiyel denklemler, yliksek mertebeden Lineer Denklemler, kuvvet serisi yontemleri,
Laplace Déniigtimleri, Lineer Diferansiyel sistemler.

MSE 211 Malzeme Bilimi ve Miihendisligi (3+0)3 AKTS:S

Metaller, seramikler/camlar, polimerler ve kompozitler gibi miithendislik malzemelerini hakkinda temel bilgilerin
verilmesi. Kristal yapilar, kusurlar, deformasyon ¢esitleri, temel mekanik 6zellik bilgileri, demir-¢elik iiretimi,
cesitleri ve kullanim yerleri. Metal ve alasimlarin 1sil islemleri. Demir dist metaller ve bu malzemelerin
miihendislik uygulamalari.

BE 301 Biyolojik Sistemlerde Tasimim Olaylari (3-0)3 AKTS:4

Bu ders, 1s1, kiitle ve momentum taginiminin temellerini aktaracak ve bu temellere dayandirarak biyomiihendislik
uygulamalari ve fizyoloji ile ilgili sistemleri ve problemleri ¢éziimleyecektir.

BE 304 Fizyoloji (3-0)3 AKTS:5
insan viicudunu olusturan sistemlerin hiicre, doku ve organ seviyesinde islevsel mekanizmalari.

BE 305 Biyomiihendisler I¢in Istatistiksel Araglar (3-0)3 AKTS:3

Bu dersin amaci biyomihendislik 6grencilerine biyomedikal aragtirmalardan elde edilen sonuglarin
yorumlanmasinda kullanilmas1 zorunlu istatistiksel metodlar1 Ogretmektir. Ders igerigi varyans, olasilik,
dagilimlar, hipotez testleri, ANOVA, dagilimdan bagimsiz testler, korelasyon, regresyon ve hayatta kalma
analizinden olusmaktadir.

ph



BE 307 Hiicre Biyolojisi (3-0)3 AKTS:4

Ders igerigi; hiicre cesitleri, tarihi ve mikroskopi yéntemleri, hiicre membrani, membrandan madde gegisi ve
proteinin tagimimi, hiicre tutunmasi, ekstraselliiler matriks, hiicre duvari, hiicre iskeleti ve hareketi, organeller ve
fonksiyonlari, hiicre ¢ekirdegi, hiicre sinyal reseptorleri ve yolaklari, kék hiicreler, mitoz ve mayoz béliinme,
hiicre déngiisii ve kanser olacaktir.

BE 308 Medikal Biyosensorler (3-0)3 AKTS:5

Bu ders medikal sensorlerin ilkelerini kapsamaktadir. Ogrenciler 6zellikle fizyolojik sinyal kosullandirma igin
kullanilan temel ilke ve ydntemleri, fizyolojik bilgileri elektrik sinyallerine doniistirmek amaciyla kullanilan
teknikleri, biyosensdrler ve sensér teknolojilerini inceleyeceklerdir.

BE 309 Biyomalzemeler (3-0)3 AKTS:3

Ders igerigi biyomalzemelerin tarihi ve siniflandirilmasi, metal-seramik-polimer ve kompozit biyomalzemeler,
malzemelerin 6zellikleri, yiizey modifikasyon ve karakterizasyon yontemleri, hiicre/doku/viicut sivilarinin
biyomalzeme ile etkilesimleri, mekanik ve biyolojik uyumluluk testleri, kalite standartlari, doku mithendisligi ve
implant endiistrisinde kullanilan biyomalzemeler olacaktir.

BE 310 Biyomiihendislik Lab I (0-4)2 AKTS:7

Sterilizasyon ve besiyeri hazirlanmasi, saf killtir eldesi, mikroorganizmalarin boyanmasi, biyomass
konsantrasyonunun belirlenmesi, mikroorganizmalarin saklama yontemleri, E. coli'ye transformasyon, plazmit
izolasyonu, restriksiyon enzimi ile kesim ve jelde yiiriitme, E. coli ile biyokiitle {iretimi, mikrobiyal enzim
tiretimi ve aktivite tayini.

BE 311 Biyoproses Miihendisligi I (3-0)3 AKTS:3

Bu ders biyoproses miithendisliginin temelleri, operasyon modlari, biyoreaktdr tipleri ve tasarimi, 6lgek biiyiitme
ve ayirma & saflastirma basamaklarini igermektedir.

BE 312 Biyomedikal Enstiirmentasyon I (3-0)3 AKTS:4

Bu ders, biyokimyasal sensorler, biyo-potansiyel amplifikatorler, biyoelektrik sinyaller (EKG, EEG), ve
solunum fonksiyonlari, kardiyak degiskenleri, kan basinci ve kan akisi dlgimleri de dahil olmak izere
biyomedikal enstriimantasyon prensiplerini igerecektir

ENG 301 Teknik Yazi ve iletisim (3-0)3 AKTS:2

Teknik Yazma’ya Giris, Materyal ve Metodlar Bolimil Nasil Yazilir, Sonuglar Bolimii Nasil Yazilir, Etkili
Tablo ve Figiirler Nasil Hazirlanir, Girig Bolimii Nasil Yazilir, Referanslar Nasil Verilir, Ingilizce’nin
Kullanihisi ve Yanligliklar. Ayrica, her bir 6grenciye teknik bir konuda bir yazma 6devi verilecektir.

ME231 Malzeme Bilimi ve Miihendisligi (3-0)3 AKTS:3

Malzeme ¢esitleri, kristal yapilar ve atomik baglar, metallerin mekanik &zellikleri, polimer ve seramik
malzemeler, faz ddniisiimleri ve diyagramlari, malzemelerin elektriksel, 1s1sal ve optik dzellikleri.

BE 401 Biyomiihendislik Tasarim I (3+0)3 AKTS:4

Siire¢ tasarimi ve biitiinlestirilmis miihendislik sistemlerinin ¢agdas kimyasal/biyokimyasal sistemlere adapte
edilmesi, maliyet hesaplar ve proje degerlendirilmesi, iinite tasarimi ve optimizasyonu, kimya/biyoteknoloji
sektoriinde kullanilan arag-geregler, Biyomiihendislik tasariminda momentum, 1s1 ve kiitle aktarimi
uygulamalari, sabit ve degisken maliyet hesaplar1 optimizasyonu ve kontrol mekanizmalari.

\D



BE 402 Biyomiihendislik Tasarim II (2-4)4 AKTS:6

Siire¢ tasarimi ve biitiinlestirilmis milthendislik sistemlerinin ¢agdas kimyasal/biyokimyasal sistemlere adapte
edilmesi. Maliyet hesaplari ve proje degerlendirilmesi. Unite tasarimi ve optimizasyonu, kimya/biyoteknoloji
sektoriinde kullanilan arag-geregler. Biyomiihendislik tasariminda momentum, 1s1 ve kiitle aktarimi
uygulamalari. Sabit ve degisken maliyet hesaplari optimizasyonu ve kontrol mekanizmalari

BE 403 Biyomiihendislik Lab II (2-4)3 AKTS:6

Hiicre morfolojilerinin incelenmesi, hiicre sayimi, monolayer kiiltiir hazirlanmasi, hiicre koruma, saklama,
tasinma ve ¢ozdiiriilme islemleri, borulu sistemlerde basing kayiplarinin, gaz diflizyon ve kiitle transfer
katsayisinin belirlenmesi, ayirma ve saflastirma tekniklerinin 6grenilmesi, enzim kinetii, immobilizasyon,
biyoinformatik.

BE 405 Biyomedikal Enstriimentasyon II (3-0)3 AKTS:4

Bu ders biyomedikal goriintiileme prensiplerini kapsamaktadir. Ogrenciler, ozellikle geleneksel X-ray,
Bilgisayarli Tomografi (BT), Tek Foton Emisyonlu Bilgisayarli Tomografi (SPECT), Pozitron Emisyon
Tomografisi (PET), Ultrason ve Manyetik Rezonans Goriintilleme (MRI) altinda yatan fizik, edinim teknikleri
ve sinyal isleme y6ntemlerini inceleyeceklerdir.

BE 406 Biyomiihendislikte Etik (2-0)2 AKTS:6
Tiim alanlardaki bilim adamlar1 ve mithendisler mesleki uygulamalarinda etik ikilemlerle karsilasacaklardir. Bu
ders oOgrencilerin sorumlu bir biyomithendis olmanin ne anlama geldiginin daha derin bir anlayis ile

gelistirmelerine yardimei olur. Ders hatali veri analizi, tibbi teknolojiler, genetik modifikasyon, fikri miilkiyet,
insan doku ve hiicrelerinin miilkiyeti, gizlilik ve verilere erisim ve gevre sorunlar gibi konular igerir.
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SECMELI DERSLER

BE 300 Laboratuvar Staji (NC) AKTS:10

Laboratuvar Staji dersi 6grencilerin gérdiikleri ders ve laboratuvar ¢aligmalarimi pekistirmeleri igin endistriyel
liretim yapan igletmelerin laboratuvarlarinda veya bir akademik arastirma-gelistirme laboratuvarinda 4 hafta
boyunca devamini gerektirir. Laboratuvar stajinin amaci 6grencilerin biyomithendislik ve iligkili alanlarda
kullanilan modern analiz cihazlarini, deney tekniklerini ve biyoteknoloji uygulamalarim bir AR-GE veya {iretim
siireci i¢inde g6zlemleyerek kullanim pratigi kazanmalarim saglamaktir. Bu siiregte Ggrenci pratik uygulama
yapar, bulundugu firmanin genel yapisim tamir ve o firmada yapilan projelere katilir. Ogrencilerin stajlarini
basariyla tamamlamis olmalar igin raporlarimi, I['YTE Miihendislik Fakiiltesi Staj Rehberi’ne uygun hazirlamalar
gerekmektedir.

BE 314 Biyoproses Miihendisligi IT  (3-0)3 AKTS:S

Bu ders biyoreaktdr tasarimi ve dizayn parametreleri, batik (submerged) biyoreaktérler, biyoreaktérlerde tasinma
olaylar: kiitle taginimi, biyoreaktdrlerde 6lgek bilylitme, kati faz fermentasyon biyoreaktorleri, alt akim islemleri
(filtrasyon, santrifiij, mekanik/mekanik olmayan hiicre pargalama), alt akim iglemleri (sivi-sivi ekstraksiyon,
adsorpsiyon, kromotografi), alt akim iglemleri (sedimentasyon, presipitasyon, kristalizasyon, koagiilasyon ve
flokiilasyon, membran ayirma), {irlin son iglem basamaklari (kurutma, sterilizasyon, pazarlama) konularini
kavratmayi amaglamaktadir.

BE 320 Endiistri Staj (NC) AKTS:10

Endistri Staji dersi &grencilerin ilgi alanlari ve kariyer hedefleri dogrultusunda belirledikleri, biyoteknoloji
sirketleri, ilag firmalar, tibbi cihaz sirketleri, tarim ve gida endiistrisi basta olmak iizere ¢esitli endiistriyel
kuruluslarda 4 hafta boyunca devamini gerektirir. Endiistri stajinin amaci 8grencilere endiistriyel siireglerin nasil
isledigini, kalite standartlarini ve endiistriyel uygulamalari grenme firsati sunmaktir. Mesleki beceriler, iletigim,
problem ¢6zme ve takim ¢aligmasi gibi dnemli yetkinlikler staj siirecinde deneyimlenir ve gelistirilir. Bu siiregte
dgrenci pratik uygulama yapar, bulundugu firmanin genel yapisini tanir ve o firmada yapilan projelere katilir.
Ogrencilerin stajlarini basariyla tamamlams olmalari igin raporlarini, [YTE Miihendislik Fakiiltesi Staj
Rehberi’ne uygun hazirlamalari gerekmektedir.

BE 322 Biyoproses Tasarimi ve Simiilasyonu (3-0)3 AKTS:5

Bu ders, Superpro Designer yazilimma girig niteliginde olup, siire¢ akis diyagramlar, temel islemler, hammadde
ve {riinler, siire¢ simiilasyonu, siireg optimizasyonu, ekonomik analiz, gevresel analiz, toplu ve siirekli islemler,
tesis tasarimi ve optimizasyonu, sorun giderme, vaka ¢aligmalar ve bir final projesi gibi gesitli konulari kapsar.
Ders kapsaminda 6grenciler final projesi olarak Superpro Designer kullanarak bir biyoproses tasarlayacak ve
optimize edeceklerdir.

BE 351 Arastirma Projesi I (0-6)3 AKTS: 4

Bu ders Biyomiihendislik Lisans ogrencﬂerme laboratuvar imkanlari sunarak aragtirma deneyimi kazandirmak
amaciyla Snerilir. Ogrencilerin yeni bir projede ya da daha &nceden basladiklari bir projede aragtirma yapmalan
hedeflenmektedir. Ders igeriginde literatiir taramasi, amag odakl1 laboratuvar pratigi, deney dizaym, veri analizi
ve sonug raporlanmasi bulunmaktadir

BE 352 Arastirma Projesi I1 (0-6)3 AKTS: 4
Bu ders Biyomilhendislik Lisans 6grencilerine laboratuvar imkanlari sunarak aragtirma deneyimi kazandirmak
amaciyla onerilir. Ogrencilerin yeni bir projede ya da daha 6nceden bagladiklari bir projede arastirma yapmalar

hedeflenmektedir. Ders igeriginde literatiir taramasi, amag odakli laboratuvar pratigi, deney dizayni, veri analizi
ve sonug raporlanmasi bulunmaktadir.
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BE 400 Biyomedikal Endiistri Staji (NC) AKTS:10

Biyomedikal Endiistri Staji dersi dgrencilerin ilgi alanlar1 ve kariyer hedefleri dogrultusunda belirledikleri ve
biyomedikal alanda faliyet gdsteren endiistriyel kuruluslarda 4 hafta boyunca devamini gerektirir. Biyomedikal
Endiistri stajinin amaci 8grencilerin biyofarmasétikler, biyoteknoloji, rejeneratif tip, biyomedikal cihazlar, tibbi
goriintiileme ekipmanlar1 veya biyomedikal yazilim gibi alanlarda galisma deneyimi kazanarak teorik bilgilerini
pratik uygulamaya doniistiirme firsati sunmaktir. Staj siiresince Ogrencilerin, biyomedikal cihazlarin
tasarimindan {iretimine, testinden yasal diizenlemelerine ve mevcut standartlara kadar endiistriyel siireglerin tiim
basamaklarini anlama ve ¢grenme firsati bulmalar beklenmektedir. Bu siiregte 8grenci pratik uygulama yapar,
bulundugu firmanin genel yapisini tanir ve o firmada yapilan projelere katilir. Ogrencilerin stajlarini basariyla
tamamlamig olmalari igin raporlarimi, [YTE Miihendislik Fakiiltesi Staj Rehberi’ne uygun hazirlamalar
gerekmektedir,

BE 407 Biyoteknolojinin Eczacihkta Uygulama Alanlari (3-0)3 AKTS:3

Bu ders, biyoteknolojiye girig, biyoteknolojinin ilag gelistirme ve tiretimindeki rold, ilgili temel kavramlar ve
uygulamalar, biyofarmasdtikler i¢in proses validasyonu, farmasotik gelistirme igin posttranslasyonel
modifikasyonlar, biyofarmasotiklerin kromatografik yontemlerle ayrilmasi, mikrodiziler, biyofarmas&tiklerin
formiilasyon ve tagimimlari, farmakokinetik ve farmakodinamik, gen terapisi, biyobenzerler, klinik denemeler,
kisiye 6zgii tip ve metabonomiks konularim kapsamaktadir.

BE 408 Enzim Kinetigi ve Teknolojileri (3-0)3 AKTS:3

Bu ders enzimatik kataliz kavramlarinin gézden gegirilmesi, enzimlerin &zellikleri, enzimlerin kinetik
davranigini etkileyen faktérler, aktivasyon ve enzimatik inhibisyon, kofaktérler, katalitik mekanizmalar,
enzimlerin saflagtirma teknikleri, biyokatalizrlerin iiretimi ve immobilizasyonu, enzim uygulamalari, gida ve
kimya sanayinde enzimlerin kullanilmasinin avantaj ve dezavantajlarini igerir.

BE 409 Biyomolekiiler Miihendislige Giris (3-0)3 AKTS:3

Biyomolekiiler miithendislik genomlar: desifre eden ve hiicrelerde enerji doniisiimiinde rol alan biyomolekiillerin
saghk ve ilag sektorii gibi alanlarda uygulamalar igin teserlanmasidir. Bu ders dncelikle biyomolekiillerin- yapis
ve igleyislerini, enzimatik kataliz, makromolekiillerin metabolizmasi ve molekiiler tanikonularini igerir. Bunlarin
yani sira proteinlerin ve niikleik asitlerin tasarimi konularina girig yapilacaktir.

BE 410 Doku Miihendisligine Giris (3-0)3 AKTS:3
Bu dersin igerigi; doku miihendisligine giri§ ve etik, hiicre ve doku tipleri, ekstraselliiler matriks ve bilesenleri,
doku mithendisligi igin dogal ve sentetik kkenli malzemelerin segimi, hayvan hiicre kiiltiiriiniin temelleri, kik

hiicre eldesi ve doku mithendisligindeki yeri, doku iskeleleri ve 3 boyutlu doku modellemesi, doku miihendisligi
metotlari, yapay doku ve organlar, kontrollii ilag salimm mekanizmalar1 ve doku mithendisligindeki uygulamalar

olacaktir.
BE 411 Biyomekanik (3-0)3 AKTS:3
Biyomekanige giris, hiicre yapisi, organelleri ve biyomekanigi, hiicre biyomekanik ozelliklerinin &lgiimi,

mekanik aktarim, kan dinamigi, kkalp-damar sistemi ve dolagim, kas biyomekanigi, iskelet biyomekanigi, klinik
biyomekanik,

BE 412 Eniyileme (Optimizasyon) (3-0)3 AKTS:3

Optimizasyon ve miihendislik uygulamalar, grafiksel optimizasyon, klasik optimizasyon teknikleri, gok
degiskenli optimizasyon, geometrik programlama.

BE 413 Bilimsel Arastirma Teknikleri (3-0)3 AKTS:3
Bu ders aragtirma dili, etigi ve yaklasimlarinin elestirel incelenmesi yoluyla 6grencilere arastirma anlayiglarini

olusturmalar1 veya gelistirmeleri igin bir firsat saglayacaktir. Ders, arastirma dilini, etiksel ilkeler ve
tartismalarini, nicel, nitel ve karma y&ntem yaklagimlari igindeki arastirma siireci bilesenlerini tanitmaktadir.
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BE 414 Kontrollii ilag Sahm Teknolojileri (3-0)3 AKTS:3

Bu ders, giincel ilag salim teknolojilerini, yapisal ve islevsel &zelliklerini etkileyen mihendislik ve malzeme
bilimi temelleri ile birlikte &grencilere tamtacaktir. Ders, malzeme bilim ve kimyasi, biyomalzemeler,
farmakokinetik ve tasimim olaylarinin ara yiizeyindeki konulara odaklanacaktir.

BE 415 Nanomalzemelerin Karakterizasyonu (3-0)3 AKTS: 5

Bu ders, biyomedikal uygulamalarda siklikla kullanilan nano-yapili malzemelerin karakterizasyonuna iligkin
temel bilgi ve teknikleri kapsar.

BE 417 Makromolekiiler Dinamik: Yapidan isleve (3-0)3 AKTS: 5
Bu ders, makromolekilllerin (proteinler, niikleik asitler ve viriisler) yapy, islev ve dinamiginin temellerini igerir.
BE 418 Makromolekiiler Sistemler I¢in Biyoinformatik Araglar (3-0)3 AKTS:S

Bu ders, makromolekiillerin (proteinler, niikleik asitler, viriisler, vb.) yapisini, islevini ve dinamiklerini daha iyi
anlamak i¢in kullanilan yeni kullanigli hesaplama araglarini igerir.

BE 420 Biyoproses Endiistri Staji ~ (NC) AKTS:10

Biyoproses Endiistri Staji dersi dgrencilerin ilgi alanlar1 ve kariyer hedefleri dogrultusunda belirledikleri ve
biyoproses alanda faliyet gosteren endiistriyel kuruluslarda 4 hafta boyunca devamini gerektirir. Biyoproses
Endiistri stajinin amaci &grencilerin  biyoayristirma ve biyoproses ayirma teknolojileri, biyosensdrler,
biyoakiskanlar mekanigi, biyokimya ve biyoreaktdrler gibi alanlarda g¢aligma deneyimi kazanarak teorik
bilgilerini pratik uygulamaya doniigtirme firsati sunmaktir. Staj siiresince 6grencilerin, biyoproses endiistrisinin
¢esitli yonlerini ve uygulama alanlarini &grenme ve biyolojik uygulamalarin laboratuvar lgeginden pilot imalata
ve endiistriyel iiretime aktarilis siirecini anlama imkani bulmalar beklenmektedir. Bu siiregte 6grenci pratik
uygulama yapar, bulundugu firmanin genel yapisini tanir ve o firmada yapilan projelere katilir. Ogrencilerin
stajlarini bagariyla tamamlamis olmalan igin raporlarini, IYTE Miihendislik Fakiiltesi Staj Rehberi’ne uygun
hazirlamalar gerekmektedir.

BE422 Molekiiler Biyomiihendislik Arastirmalari (0-4)2 AKTS:12

Molekiiler Biyomithendislik Arastirmalari dersinin amaci 6grencilerin biyolojik sistemlerin molekiiler diizeyde
anlasiimasini ve kontrol edilmesini hedefleyen molekiiler biyomiihendislik alt alanlarinin birinde (Grn. protein
mithendisligi, doku miihendisligi, biyomalzeme, molekiiler goriintiileme, hesaplamal1 biyoloji, biyoenformatik,
nanobiyoteknoloji vb. ) deneysel veya teorik galismalar yaparak bilimsel arastirma siirecinde gerekli olan bilgi
ve becerileri kazanmalarini saglamaktir. Ders, segilen konuda literatiir taramasi ile aragtirma hipotezinin teorik
cergevesini olusturma, metodoloji ve galisma takvimini igeren bir arastirma planimin hazirlanmasi, arastirma
yontemlerinin belirlenmesi ve uygulama, toplanan verilerin/bulgularin analizi ve literatiire kiyasla
yorumlanmasi, ve aragtirma bulgularinin sunumu adimlarini igermektedir. Ogrencilerin dersi basariyla
tamamlamis olmalar i¢in dénem sonunda arastirma siirecinin ve bulgularinin ayritili bir bigimde sézlii ve/veya
yazil formda sunulmasi gerekmektedir.

BE424 Hiicresel Biyomiihendislik Arastirmalar (0-4)2 AKTS:12

Hiicresel Biyomiihendislik Aragtirmalari dersinin amaci 6grencilerin biyolojik sistemlerin hiicresel diizeyde
anlagiimasini ve kontrol edilmesini hedefleyen hiicresel biyomiihendisligin alt alarindan birinde (6rn., hiicresel
fonksiyonlar, sinyallesme ve iletigim, hiicre kiiltiirii, hiicre-materyal etkilesimi, hiicrelerin yeniden
programlanmasi ve farklilasma, hiicre tabanli terapétik yaklagimlar ve rejenaratif tip uygulamalari, biyoaktif
bilesenlerin ve biyoreaktdr sistemlerin tasarim, hiicresel biyomekanik, biyoenformatik vb.) deneysel veya teorik
caligmalar yaparak bilimsel aragtirma siirecinde gerekli olan bilgi ve becerileri kazanmalarini saglamaktir. Ders,
secilen konuda literatiir taramasi ile arastirma hipotezinin teorik gergevesini olugturma, metodoloji ve ¢aligma
takvimini igeren bir aragtirma planimin hazirlanmasi, aragtirma yontemlerinin belirlenmesi ve uygulama,
toplanan verilerin/bulgularin analizi ve literatiire kiyasla yorumlanmasi, ve arastirma bulgularimin sunumu
adimlarini igermektedir. Ogrencilerin dersi basariyla tamamlamis olmalari i¢in donem sonunda arastirma
siirecinin ve bulgularinin ayrintih bir bigimde s6zlii ve/veya yazili formda sunulmas: gerekmektedir.



BE426 Biyomedikal Miihendislik Arastirmalar: (0-4)2 AKTS:12

Biyomedikal Miihendislik Arastirmalar dersinin amaci &grencilerin biyomedikal teknolojilerin uygulama
alanlarindan birinde (&rn., tibbi cihazlar ve enstriimantasyon, tibbi goriintiileme, biyomalzeme, biyolojik sinyal
isleme, fizyolojik modelleme, biyomekanik, biyomedikal bilgi sistemleri ve tibbi biligim) deneysel veya teorik
¢aligmalar yaparak bilimsel aragtirma siirecinde gerekli olan bilgi ve becerileri kazanmalarini saglamaktir. Ders,
secilen konuda literatiir taramasi ile aragtirma hipotezinin teorik gergevesini olusturma, metodoloji ve ¢aligma
takvimini igeren bir arastirma planminin hazirlanmasi, arastirma yontemlerinin belirlenmesi ve uygulama,
toplanan verilerin/bulgularin analizi ve literatiire kiyasla yorumlanmasi, ve arastirma bulgularinin sunumu
adimlarim igermektedir. Ogrencilerin dersi basariyla tamamlamig olmalari igin donem sonunda arastirma
siirecinin ve bulgularinin ayrintili bir bigimde s6zlii ve/veya yazili formda sunulmasi gerekmektedir.

BE 451 Arastirma Projesi III (0-6)3 AKTS: 4

Bu ders Biyomiihendislik Lisans 6grencilerine laboratuvar imkanlari sunarak aragtirma deneyimi kazandirmak
amaciyla onerilir. Ogrencilerin yeni bir projede ya da daha &nceden bagladiklar bir projede aragtirma yapmalari
hedeflenmektedir. Ders igeriginde literatiir taramasi, amag odakli laboratuvar pratigi, deney dizayni, veri analizi
ve sonug raporlanmasi bulunmaktadir.

BE 452 Arastirma Projesi IV (0-6)3 AKTS: 4

Bu ders Biyomiihendislik Lisans dgrencilerine laboratuvar imkanlari sunarak arastirma deneyimi kazandirmak
amactyla onerilir. Ogrencilerin yeni bir projede ya da daha 6nceden bagladiklan bir projede arastirma yapmalari
hedeflenmektedir. Ders igeriginde literatiir taramasi, amag odakl1 laboratuvar pratigi, deney dizayni, veri analizi
ve sonug raporlanmasi bulunmaktadir.

BE 497 Egitim Plam Destekleyici Alan Dersi (0-6)3 AKTS:5

Ogrenciler her dénem veya tiim lisans egitimi boyunca béliimlerin belirledigi sayida dijital platformlardan
sunulan gevrimigi derslere, setifika programlarina, fiziksel olarak aldig1

sertifika programlarina, ulusal veya uluslarasi katildigi yaz okullarinda aldigi dersleri belirtilen zaman
araliklarinda kayit olduklarini ve basari ile tamamladiklarini belgeleyerek kredili

Miifredat Destekleyici Alan Dersi (MDAD) karsilik gelmesi ig¢in bagvuruda bulunabilir. Tiim lisans egitimi
esnasinda kredili olarak bu statiide en fazla 1 ders alinabilir.

BE 499 Ortak Egitim Dersi (0-6)3 AKTS: §

Bu ders kapsaminda o&grenciler firmalarda dénem siiresince, haftada birgiin calisacaklardir. Yaptiklan
uygulamalari rapormline getirerek jliriye sunacaklardir.

Prof. DY—Nu LI ERALTUG

Boliim Baskani



IZMIR INSTITUTE OF TECHNOLOGY
FACULTY OF ENGINEERING
DEPARTMENT OF BIOENGINEERING
UNDERGRADUATE PROGRAM

COURSE CONTENTS
BE101 INTRODUCTION TO BIOENGINNERING (2-0)2 ECTS:3

This course covers topics related to bioengineering and its sub-branches, areas of study, current status and future,
and introducing research conducted by faculty in the department.

CHEMI121 GENERAL CHEMISTRY I (3-0)3 ECTS:5

Atoms and atomic theory, mole concept, nomenclature, chemical reactions, aqueous solutions, gases and
properties, thermochemistry, electrons in atoms.

CHEM141 GENERAL CHEMISTRY LABORATORY I (0-2)1 ECTS:2

Measurement and density, Stoichiometry of a reaction, titration of acids and bases, oxidation-reduction reaction,
gas analysis based on molar volume, thermochemistry, precipitation reaction, gravimetric and volumetric
analysis.

ENG101 DEVELOPMENT OF READING AND WRITING SKILLS I (3-0)3 ECTS:3

This is a course that aims to develop skills to analyze paragraphs and essays, reading skills and written and
spoken communication skills.

MATH141 BASIC CALCULUS (3-2)4 ECTS:5

Functions, Limits and continuity, Derivatives, Extreme values, the Mean Value Theorem and its applications,

Graphing. Integration, Fundamental theorem of Calculus, L’Hopital’s Rule, Techniques of integration, Area
between two curves.

MBGI121 BIOLOGY I (3-0)3 ECTS:5

Introduce students to the complex biological molecules and cellular structures and make them familiar with the
underlying concepts of biological processes such as metabolism, inheritance, and cell communication at both
molecular and cellular levels.

PHYS121 GENERAL PHYSICS I (3-2)4 ECTS:7

Scientific notation, length, time, mass, unit systems, accuracy and significance, dimensional analysis. Motion
along a straight line. Motion in two and three dimensions. Force and Motion. Newton ’s Laws and their
applications. Kinetic Energy, work, power, potential energy and energy conservation. Systems of particles.
Linear momentum. Collisions and the center of mass. Rotation and Rotational kinetic energy, angular
momentum and its conservation, Torque, work and energy in angular momentum. Equilibrium and elasticity.
Gravitation. Newton ’s law of gravitation, gravitational potential energy, planets and satellites.

BE102 INTRODUCTION TO PROGRAMMING (2-2)3 ECTS:5

This course is designed as an introductory course in computational techniques for solving arithmetical
applications from bioengineering students.

CHEMI122 GENERAL CHEMISTRY II (3-0)3 ECTS:6
Chemical bonding, Liquids Solids and Intermolecular forces, Solutions and their physical properties, Chemical

kinetics, Chemical equilibrium.



CHEM142 GENERAL CHEMISTRY LABORATORY II (0-2)1 ECTS:2

Determination of water hardness, soap synthesis, steam distillation, Molecular weight determination, kinetic
study of reaction between ferric and iodide ions, Chemical equilibrium, weak acids weak bases and their salts,
An investigation of voltaic cells

ENG102 DEVELOPMENT OF READING AND WRITING SKILLS II (3-0)3 ECTS:3

This is a course which aims to equip students with the skills to analyze essays and articles, to write an organized
essay and article, to make presentations, to take notes while listening and reading skills, which will help them in
their academic studies.

MATH142 BASIC CALCULUS II (3-2)4 ECTS:7

Integration Techniques, Improper Integrals; Tests for Convergence, Sequences and Infinite series; Tests for
Convergence, Polar Coordinates, Multivariable Functions and Their Derivatives, Double integral, Double
Integral in Polar Coordinates.

PHYS122 GENERAL PHYSICS II (3-2)4 ECTS:7

The course covers electricity, including charge, electrostatics, Gauss law, electric field, electric potential, simple
circuits, and electric currents and magnetic fields including magnetic forces, induction, electromagnetic
radiation, Ampere’s law, Faraday’s law and the origins of electromagnetic waves.

GCC 101 Career Planning and Development (2-0)NC ECTS:2

IYTE Career, Leadership and Entrepreneurship Center (CLEC) provides the activities that support students’
skills enhancement. It also follows the course’s activities such as seminars, invitation of speakers, webinars,
arrangements with guest lecturers and students’ communities. The supportive activities of IYTE Career,
Leadership and Entrepreneurship Center (CLEC) designed to present core methods and tools used in
professional job applications. Also the activities are designed in a way to use these methods and tools in most
effective way in career planning and development. By collaboration with IYTE Alumni Office and IYTE
Alumni Association, graduates share their experiences and introduce different businesses to the students. The
course is constructed over 3 modules. Module 1: Internal stakeholders; IYTE Career, Leadership and
Entrepreneurship Center (CLEC), IYTE Alumni Office, course lecturer participations. Career center presents
available supplementary activities for IYTE students’ career planning and development. Module 2: Guest
speakers; I[YTE graduates, I'YTE student communities, [YTE lecturers present career development opportunities
present in [YTE campus. Module 3: Guest speakers and panels with external stakeholders; professionals from

the public and private sector, academia, NGOs; sharing methods, tools and experiences about career planning
and development.

BE201 MASS AND ENERGY BALANCE IN ENGINEERING (3-0)3 ECTS:S
This course will introduce the basics of material and energy conservation principles in engineering and their

applications to bioengineering problems using examples of biochemical reactions, bioprocesses and biomedical
systems.

BE202 NUMERIC METHODS IN ENGINEERING I (3-0)3 ECTS:5
Introduction to numerical methods, finding roots of equations, numerical differentiation and integration,

numerical solution of first ODE, Euler, modified Euler and Runge-Kutta methods, solution of the second order
differential equations, interpolation, curve fitting with least square method, solution of elliptic PDE.
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BE203 MOLECULAR BIOLOGY (3-0)3 ECTS:5

Molecular biology deals with nucleic acids and proteins and examines how these molecules regulate proper
growth, division and development in cells. In this course, students will learn the molecular mechanisms of DNA
replication, repair, transcription, protein synthesis, and gene regulation in different tissues. The techniques that
revealed these mechanisms and the experiments that are used to distinguish these mechanisms will also be in the
course. Protein structure and function, and protein interactions with nucleic acids will also be discussed.

BE204 THERMODYNAMICS (3-0)3 ECTS:S5

This course will convey the foundations of thermodynamics at introductory level along with the physicochemical
basis at molecular level.

BE205 FUNDAMENTALS OF ELECTRIC AND ELECTRONIC CIRCUITS (3-0)3 ECTS:3

The course aims to inform and educate Bioengineering students about the fundamental electrical and electronic
circuit theory concepts and their usages. The knowledge gained during the course will be helpful to the students
at their undergraduate and postgraduate lives.

BE206 FLUID MECHANICS (3-0)3 ECTS:5

Definition of fluid and their types based on deformation rate. Concept of shear stress. Fluid statics. Stability of
floating objects. Lagrangian and Eulerian approaches. Conservation of mass and momentum in integral sense.

BE208 BIOCHEMISTRY (3-0)3 ECTS:5

Metabolism and bioenergetics: basic principles, carbohydrates, carbohydrate metabolism, lipids, lipid
metabolism, amino acids and proteins, digestion and degradation of proteins, enzymes, hormones and vitamins,
coordination and control of metabolism.

CHEM221 ORGANIC CHEMISTRY (4+0)4 ECTS:5
Carbon compounds & chemical bonds, alkenes, cycloalkanes, conformational analysis, stereo chemistry,
nucleophilic substitution, alkenes, alcohols, ethers, radical reactions, aromatic compounds

ECON205 PRINCIPLES OF ECONOMICS (3-0)3 ECTS:3

The course offers students the knowledge on the definition of economics, macro and micro economics and
monetary policy and fiscal policy.

MATH255 DIFFERENTIAL EQUATIONS (4-0)4 ECTS:S

First order equations and various applications. Higher order linear differential equations. Power series solutions:
ordinary and regular singular points. The Laplace transform: solution of initial value problems. Systems of linear
differential equations: solutions by operator method, by Laplace transform.

MSE 211 Materials Science and Engineering (3+0)3 ECTS:5

Introduction to engineering materials such as metals, ceramics and glasses, polymers, and composites; crystalline
structures, defects; elastic and plastic deformations of materials; basics of mechanical properties. Types and use
of steel and cast iron. Heat treatment of metals and alloys. Non-ferrous metals and alloys and their use in
engineering applications.

BE301 TRANSPORT PHENOMENA IN BIOLOGICAL SYSTEMS (3-0)3 ECTS:4

This course will convey the foundations of heat, mass and momentum transfer and builds on this knowledge base
to analyze the systems and problems related to bioengineering and physiological applications

BE304 PHYSIOLOGY (3-0)3 ECTS:5
Functional mechanisms of various systems that constitute the human body at cellular, tissue and organ levels.
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BE305 STATISTICAL TOOLS FOR BIOENGINEERS (3-0)3 ECTS:3

This course is designed to equip bioengineering students with essential statistical tools to be used for the
interpretation of data from biomedical research. Content include variation; probability; distributions; hypothesis
testing; ANOVA,; distribution free tests; correlation; regression; survival analysis

BE307 CELL BIOLOGY (3-0)3 ECTS:4

Following topics will be covered in this course; cell types, history and microscopy methods, cell membrane,
membrane substance transport and protein transport, cell adhesion, extracellular matrix, cell wall, cell skeleton
and movement, organelles and functions, cell nucleus, cell signal receptors and pathways, stem cells, mitosis and
meiosis, cell cycle and cancer

BE308 MEDICAL BIOSENSORS  (3-0)3 ECTS:5

This course covers the principles of medical sensors. Particularly, students will explore fundamental principles
and methods used for physiological signal conditioning, techniques used to detect and convert physiological
information's to electrical signals, biosensors and sensor technologies.

BE309 BIOMATERIALS (3-0)3 ECTS:3

Following topics will be covered in this course; the history and classification of biomaterials, metal-ceramic-
polymer and composite based biomaterials, properties of materials, surface modification and characterization
methods, interactions of cell/tissue/body fluids with biomaterials, mechanical and biocompatibility tests, quality
assessments, biomaterials used in tissue engineering and implant industry.

BE310 BIOENGINEERING LAB I (0-4)2 ECTS:7

Sterilization and preparation of nutrient media, pure culture techniques, staining of microorganisms,
determination of biomass concentration, storage methods of microorganisms, transformation to E.coli, isolation
of plasmid, cutting with restriction enzymes and gel running, biomass production with E.coli, production of
microbial enzyme and activity test.

BE311 BIOPROCESS ENGINEERING (3-0)3 ECTS:3

This course contains fundamentals of bioprocess engineering, operation modes, types of bioreactors and
bioreactor design, scale-up and separation & purification steps

BE312 BIOMEDICAL INSTRUMENTATION I (3-0)3 - ECTS:4
This course will cover the principles of biomedical instrumentation, including biochemical sensors, bio-potential

amplifiers, bioelectrical signals (ECG, EEG), measurement of respiratory function, cardiac variables, blood
pressure, blood flow

ENG301 TECHNICAL WRITING AND COMMUNICATION (3-0)3 ECTS:2

Introduction to Technical Writing, How to Write the Materials and Methods Section, How to Write the Results,
How to Design Effective Tables and Illustrations, How to Write the Introduction, How to Cite the References,
Use and Misuse of English. A technical Writing will be assigned to each student.

ME231 MATERIALS SCIENCE AND ENGINEERING (3-0)3 ECTS:3

Types of materials, crystal structures and atomic bonding, mechanical properties of metals, polymers and
ceramics, phase transformations and diagrams, electrical, thermal and optical properties of materials.
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BE401 DESIGN IN BIOENGINEERING I (3-0)3 ECTS:4

Process design and adaptation of engineering systems to contemporary chemical systems. Cost analysis and
project assessment. Unit design and operation. Equipment used in Chemical Industry. Momentum, mass and heat
transfer application in Bioengineering. Optimization of constant and variable cost analysis. And control
mechanisms.

BE402 DESIGN IN BIOENGINEERING II (2-4)3 ECTS:6

Process design and adaptation of engineering systems to contemporary chemical systems. Cost analysis and
project assessment. Unit design and operation. Equipment used in Chemical Industry. Momentum, mass and heat
transfer application in Bioengineering. Optimization of constant and variable cost analysis. And control
mechanisms.

BE403 BIOENGINEERING LABII (2-4)3 ECTS:6

Observing the cell morphology, cell counting, preparation of monolayer culture, cell preservation, storage,
transportation and thawing procedures, determination of pressure loss in piped systems, gas diffusion, and mass
transfer coefficient, learning separation and purification techniques, enzyme Kkinetics, immobilization,
bioinformatics.

BE405 BIOMEDICAL INSTRUMENTATION II (3-0)3 ECTS:4

This course covers the principles of biomedical imaging. Particularly, students will study the physics, acquisition
techniques and signal processing underlying conventional X-ray, Computerized Tomography (CT), Single
Photon Emission Computed Tomography (SPECT), Positron Emission Tomography (PET), Ultrasound and
Magnetic Resonance Imaging (MRI).

BE406 ETHICS IN BIOENGINEERING (2-0)2 ECTS:6

Scientists and engineers in all areas will encounter ethical dilemmas in their professional practice. This course
helps students develop a deeper understanding of what it means to be a responsible bioengineer. Topics include
data misinterpretation, medical technologies, genetic modification, intellectual property, ownership of human
material, privacy and access to data, and environmental issues.



ELECTIVE COURSES
BE300 LABORATORY INTERNSHIP (NC) ECTS:10

The Laboratory Internship course requires students to continue for 4 weeks in the laboratories of industrial
production companies or in an academic research and development laboratory to reinforce their course and
laboratory studies. The purpose of the laboratory internship is to enable students to gain practice in using modern
analysis devices, experimental techniques, and biotechnology applications commonly used in bioengineering and
related fields by observing them in an R&D or production process. During the internship, the student makes
practical applications, gets to know the general structure of the company he/she works for, and participates in the
projects carried out in that company. In order for students to successfully complete their internships, they must
prepare their reports in accordance with the IZTECH Faculty of Engineering Internship Guide.

BE 314 BIOPROCESS ENGINEERING I (3-0)3 ECTS:5

This module aims to teach the following subjects; bioreactor design and design parameters, submerged
bioreactors, mass transfer in bioreactors, scale up, solid state fermantation, downstream processes (filtration,
centrifugation, mechanical and non-mechanical cell disruption), downstream processes (liquid-liquid extraction,
adsorption, chromatography), downstream processes (sedimentation, precipitation, crystallisation, coagulation
and flocculation, membrane separation), product finalisation steps (drying, sterilisation, and marketing).

BE320 INDUSTRY INTERNSHIP (NO) ECTS:10

The Industrial Internship course requires students to continue for 4 weeks in various industrial organizations,
including biotechnology companies, pharmaceutical companies, medical device companies, agriculture, and food
industries, determined in line with their interests and career goals. The purpose of the industrial internship is to
provide students with the opportunity to learn how industrial processes work, quality standards, and industrial
practices. Important competencies such as professional skills, communication, problem-solving, and teamwork
are experienced and developed during the internship process. During the internship, the student makes practical
applications, gets to know the general structure of the company he/she works for, and participates in the projects
carried out in that company. In order for students to successfully complete their internships, they must prepare
their reports in accordance with the IZTECH Faculty of Engineering Internship Guide.

BE 322 BIOPROCESS DESIGN AND SIMULATION  (3-0)3 ECTS:S5

This course serves as an introduction to SuperPro Designer software and covers various topics such as process
flow diagrams, basic operations, raw materials and products, process simulation, process optimization, economic
analysis, environmental analysis, batch and continuous processes, plant design and optimization,
troubleshooting, case studies, and a final project. As part of the course, students will design and optimize a
bioprocess using SuperPro Designer as their final project.

BE 351 RESEARCH PROJECT I (0-6)3 ECTS :4

This class is offered to Bioengineering Undergraduate Students for research experience in laboratory settings.
Students are expected to work in a new project, or continue working for a project that is already started in
previous terms. Course content includes guided literature review, purpose oriented laboratory practice,
experimental design, data analysis and reporting of results.

BE 352 RESEARCH PROJECT II (0-6)3 ECTS :4

This class is offered to Bioengineering Undergraduate Students for research experience in laboratory settings.
Students are expected to work in a new project, or continue working for a project that is already started in
previous terms. Course content includes guided literature review, purpose oriented laboratory practice,
experimental design, data analysis and reporting of results.
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BE400 BIOMEDICAL INDUSTRY INTERNSHIP (NC) ECTS:10

The Biomedical Industry Internship course requires students to continue for 4 weeks in industrial organizations
operating in the biomedical field, determined in line with their interests and career goals. The purpose of the
Biomedical Industry internship is to provide students with the opportunity to translate their theoretical
knowledge into practical application by gaining working experience in areas such as biopharmaceuticals,
biotechnology, regenerative medicine, biomedical devices, medical imaging equipment, or biomedical software.
They are expected to have the opportunity to understand and learn all steps of industrial processes, from design
to production of biomedical devices, from testing to legal regulations and current standards. During the
internship, the student makes practical applications, gets to know the general structure of the company he/she
works for, and participates in the projects carried out in that company.

BE407 APPLICATIONS OF BIOTECHNOLOGY IN PHARMACEUTIAL SECTOR (3+0) 3
ECTS:3

This course covers introduction to biotechnology, the role of biotechnology in drug development and production,
related basic concepts and applications, process validation for biopharmaceuticals; posttranslational
modifications for pharmaceutical development; chromatography-based separation of biopharmaceuticals;
microarrays; formulation and delivery issues of biopharmaceuticals; pharmacokinetics and pharmacodynamics;
gene therapy; biosimilar; clinical trials; individualized therapy; metabonomics.

BE408 ENZYME KINETICS AND TECHNOLOGIES (3+0)3 ECTS:3

This course will focus on: revision of the concepts of enzymatic catalysis, characteristics of enzymes, factors that
influence the kinetic behavior of enzymes, activation and enzymatic inhibition, cofactors, catalytic mechanisms,
purification techniques of enzymes, production and immobilization of biocatalysts, advantages and
disadvantages, and enzyme applications in the food and chemical industry.

BE409 INTRODUCTION TO BIOMOLECULAR ENGINEERING(3+0)3 ECTS: 3

Biomolecular engineering deals with the application of biomolecules, that decode genomes and play a role in
energy conversion in cells, in areas such as health care and medicine. This course includes primarily the
structure and functioning of biomolecules, enzymatic catalysis, metabolism of macromolecules and molecular
recognition. In addition to these, the design of proteins and nucleic acids will be introduced.

BE410 INTRODUCTION TO TISSUE ENGINEERING (3+0)3 ECTS:3

Following topics will be covered in this course; introduction to tissue engineering and ethics, cell and tissue
types, extracellular matrix and its components, selection of natural and synthetic materials for tissue engineering
applications, basics of animal cell culture, stem cell harvesting and applications in tissue engineering, scaffold
design and 3-D tissue modelling, tissue engineering methods, artificial tissues and organs, controlled drug
release mechanisms and applications in tissue engineering.

BE411 BIOMECHANICS (3+0)3 ECTS:3

Introduction to Biomechanics, Cell and its organelles, Cellular Biomechanics, Measurements of Cellular
Biomechanical Behavior, Mechanotransduction, Hemodynamics, Cardiovascular system and circulation, Muscle
Biomechanics, Skeletal Biomechanics, Clinical Biomechanics

BE412 OPTIMIZATION (3+0)3 ECTS:3

Optimization and engineering applications, graphical optimization, classical optimization techniques,
multivariable optimization, geometric programming.
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BE413 SCIENTIFIC RESEARCH TECHNIQUES (3+0)3 ECTS:3

This course will provide an opportunity for participants to establish or advance their understanding of research
through critical exploration of research language, ethics, and approaches. The course introduces the language of
research, ethical principles and challenges, and the elements of the research process within quantitative,
qualitative, and mixed methods approaches.

BE414 CONTROLLED DRUG DELIVERY TECHNOLOGIES (3+0)3 ECTS:3

This course will introduce current drug delivery technologies along with engineering and materials science
foundations affecting structural and functional properties. It will focus on topics at the interface between
materials science and chemistry, biomaterials, pharmacokinetics, and transport phenomena.

BE 415 Characterization of Biomedical Nanomaterials (3+0)3 ECTS:S5

This course covers the basic knowledge and techniques related to the characterization of nano-structured
materials that are commonly used in biomedical applications.

BE 417 Macromolecular Dynamics: From Structure to Function (3+0)3 ECTS:5

This course comprises fundamentals of structure, function and dynamics of macromolecules (proteins, nucleic-
acids and viruses).

BE 418 BIOINFORMATICS TOOLS FOR MACROMOLECULAR SYSTEMS (3-0)3 ECTS:5

This course comprises recent useful computational tools that are used to better understand structure, function
and dynamics of macromolecules (proteins, nucleic-acids, viruses, etc.).

BE420 BIOPROCESS INDUSTRY INTERNSHIP (NC) ECTS:10

The Bioprocess Industry Internship course requires students to continue for 4 weeks in industrial organizations
operating in the field of bioprocess, determined in line with their interests and career goals. The purpose of the
Bioprocess Industry internship is to provide students with the opportunity to transform their theoretical
knowledge into practical application by gaining working experience in fields such as bioseparation and
bioprocess separation technologies, biosensors, biofluid mechanics, biochemistry and bioreactors. They are
expected to learn various aspects and application areas of the bioprocess industry and understand the process of
transferring biological applications from laboratory scale to pilot manufacturing and industrial production.
During the internship, the student makes practical applications, gets to know the general structure of the
company he/she works for, and participates in the projects carried out in that company. In order for students to
successfully complete their internships, they must prepare their reports in accordance with the IZTECH Faculty
of Engineering Internship Guide.

BE422 Molecular Bioengineering Research (0-4)2 ECTS:12

Molecular Bioengineering Research course aims to provide students with the necessary knowledge in the
scientific research process by carrying out experimental or theoretical studies in one of the subfields of
molecular bioengineering (e.g., protein engineering, tissue engineering, biomaterials, molecular imaging,
computational biology, bioinformatics, and nanobiotechnology) that seeks to understand and control biological
systems at the molecular level and to equip them with the skills necessary to conduct high-quality research. The
course involves creating the theoretical framework of the research hypothesis through a literature review on the
selected subject, preparing a research plan including methodology and work schedule, determining and applying
research methods, analyzing and interpreting the collected data/findings compared to the literature, and
presenting the research findings. In order for students to successfully complete the course, the research process
and findings must be presented in oral and/or written form at the end of the semester.
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BE424 Cellular Bioengineering Research (0-4)2 ECTS:12

Cellular Bioengineering Research course aims to provide students with the necessary knowledge in the scientific
research process by carrying out experimental or theoretical studies in one of the subfields of cellular
bioengineering (e.g., cellular functions, signaling and communication, cell culture, cell-material interactions, cell
reprogramming, and differentiation, cell-based therapeutic approaches and regenerative medicine applications,
design of bioactive components and bioreactor systems, cellular biomechanics and bioinformatics) that seeks to
understand and control biological systems at the cellular level and to equip them with the skills necessary to
conduct high-quality research. The course involves creating the theoretical framework of the research hypothesis
through a literature review on the selected subject, preparing a research plan including methodology and work
schedule, determining and applying research methods, analyzing and interpreting the collected data/findings
compared to the literature, and presenting the research findings. In order for students to successfully complete
the course, the research process and findings must be presented in oral and/or written form at the end of the
semester.

BE426 Biomedical Engineering Research (0-4)2 ECTS:12

Biomedical Engineering Research course aims to provide students with the necessary knowledge in the scientific
research process by carrying out experimental or theoretical studies in one of the application areas of biomedical
technologies (e.g., medical devices and instrumentation, medical imaging, biomaterials, biological signal
processing, physiological modeling, biomechanics, biomedical information systems, and medical informatics)
and to equip them with the skills necessary to conduct high-quality research. The course involves creating the
theoretical framework of the research hypothesis through a literature review on the selected subject, preparing a
research plan including methodology and work schedule, determining and applying research methods, analyzing
and interpreting the collected data/findings compared to the literature, and presenting the research findings. In
order for students to successfully complete the course, the research process and findings must be presented in
oral and/or written form at the end of the semester.

BE 451 RESEARCH PROJECT III (0-6)3 ECTS :4

This class is offered to Bioengineering Undergraduate Students for research experience in laboratory settings.
Students are expected to work in a new project, or continue working for a project that is already started in
previous terms. Course content includes guided literature review, purpose oriented laboratory practice,
experimental design, data analysis and reporting of results.

BE 452 RESEARCH PROJECT IV (0-6)3 ECTS :4

This class is offered to Bioengineering Undergraduate Students for research experience in laboratory settings.
Students are expected to work in a new project, or continue working for a project that is already started in
previous terms. Course content includes guided literature review, purpose oriented laboratory practice,
experimental design, data analysis and reporting of results.

BE 497 SUPPLEMENTARY CURRICULAR COURSES (0-6)3 ECTS:6

Within the scope of the course, starting from the 3rd semester, students can apply for the activities that include
an evaluation process to be substituted as "Education Plan Support Course", provided that they register and
successfully complete the "Education Plan Supporting Events" determined by their departments throughout their
undergraduate education. It is obligatory to submit information and documents regarding the content, duration,
date and success criteria of the "Education Plan Supporting Event" for substitution.

BE 499 COOPERATIVE EDUCTION COURSE (0-6)3 ECTS:S

Within the Scope of this course, students will work one day a week at companies for a period of time. They will
present their pragtical aBRl_icalions to a jury by preparing a report.




