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Principles of science, materials sciences and engineering for biomedical engineering researches; definition and
terminology in biomedical engineering; principles of biomedical instrumentation and measurement; computational and

programming methods for biomedical engineering research
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Knowledge in biological science and clinical medicine; cellular and molecular biology, tissue and organ physiology;

pathology, clinical diagnosis and treatment; application of multi-level biological science and medicine for clinical medicine

research
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Knowledge integration using basic science, engineering and medical science; medical technology; , design thinking; update

biomedical engineering research; medical device regulations
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Research Skills and Ethic in Biomedical Engineering
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Essential skills in research as research question, literature review, research planning, research design, research

discussion, research presentation, concept paper writing, academic writing, important research ethics
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Numerical Methods in Biomedical Engineering
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Roots of system of equations; interpolation; extrapolation; derivative and solving differential equations using

numerical methods for biomedical engineering problems
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Biomechanics
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Solid and fluid mechanics; mechanical properties of tissues; muscle and movement; cardiac mechanics; blood

rheology; bone mechanics; cell mechanics; mechanical testing instrumentation; artificial organ and implants
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Research Techniques in Cellular and Molecular Biology
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Advanced techniques in molecular biology including cell and tissue culture techniques, isolation and purification of

DNA and RNA, polymerase chain reaction (PCR), molecular cloning, gene expression analysis, gel electrophoresis, high

throughput technologies, construction of recombinant DNA, transfection, and other advanced cellular analysis techniques
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Molecular Medicine: Diagnostics and Therapies
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Advanced researches and technologies in molecular medicine, including molecular diagnostics, targeted therapy,
biomarker discovery, a DNA chip, gene therapy, molecular oncology, molecular immunology, and molecular Infectious
disease as well as the criticizing discussion of related in molecular medicine, its experimental design, results and the gaps of

improvement
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Biomimetic Approach in Medical Applications
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Principles of biomimetic science and technology; biomimetic of physical, chemical, and biological characteristic;
mechanism of biomimetic; functionality; bioprocessing in nano, micro, and macro scales; advanced technology in biomimetic

approach in medical Application
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Stem Cell and Tissue Engineering
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Principles of stem cell and tissue engineering for medical applications; classification of stem cell; biology,

functionality, behavior, modification, growth and differentiation of cell; biology, structure, functionality, behavior, culturing;

and tissue regeneration for medical applications
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Biomedical Materials
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Principles of biomedical materials science and technology; classification, chemical composition, molecular structure,

physical chemistry, physical characteristic, processing, medical application, and advance in biomedical materials technology

374-550 5201 luTasvigoan 3((2)-2-9)

Microfluidic System
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Concepts in microfluidics and governing equations; basic flow solutions, hydraulic resistance and compliance;

diffusion and capillary effect; electrohydrodynamics; microfluidic fabrication; microfluidic system components; detection

methods; applications in biomedical engineering
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Nanomedicine: Molecular and Engineering Aspects
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Up-to-date scientific developments and discoveries in the field of nanomedicine, use of precisely engineered
nanomaterials to develop novel therapeutic and diagnostic modalities for medical applications; new discovery in

nanomedicine research; criticizing discussion of related research in nanomedicine
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Biosensors for Biomedical Engineering
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Principles of biosensors, biological elements, transducers; characteristics of biosensors immobilisation of biological
elements focusing on electrochemical biosensors; fundamental of electrochemistry, nanomaterials for surface coatings,

examples in medical application; development and design of biosensors for real-time clinical monitoring using microfluidics

and microdialysis
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Biomedical Signal Processing
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Type of biomedical signals (ECG, EEG, EMG), bioelectrical impedance, pulse oximetry, blood pressure; removal of
movement artifact, muscle noise and mains noise, digital filtering, re-sampling, interpolation, windowing, decimation and

anti-aliasing; Fourier transform, wavelet transforms; auto-regressive modelling; feature extraction
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Computational Medical Informatics
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Data and clinical terms, electronic medical records, clinical informatics; knowledge modelling & description;

designing a healthcare interface, standards & interoperability; clinical processes, workflow, decision making and decision

support, clinical trials, lifecycle, design & safety
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Medical Image Analysis
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Medical imaging, image quality; manual segmentation and assessing segmentation quality; feature enhancement and
extraction; machine learning and deep learning approaches to classification, segmentation and enhancement; image
registration principles
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Artificial Intelligence
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Normalization, outlier rejection, data reduction, principal component analysis; clinical statistics, linear regression;
training and optimization, choosing an architecture, balancing the data, evaluating the success of classifiers, N-fold

validation; linear discriminant analysis, K-nearest neighbours, logistic regression; artificial neural networks, Gaussian

mixture models, density estimation; support vector machines, deep learning
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Biomedical Engineering Entrepreneurship
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Introduction to entrepreneurship principles and bridging research in biomedical engineering to commercialization;
inspiration of business start-up; business concept development; product design and development; business and market

strategy; financial planning; intellectual properties management; technology utilization in business
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Innovative Design for Medicine and Healthcare
a an a ¢ ] aa o ¢
NTTUIUNTAADDNLUY NITBDNUUY 3 Nﬁﬁ?ﬂﬂ@llW'Jm@i m'iauugﬂ 3Uua mia%’wﬁ'ugmuwaﬂmmmuaz
d’ o o A A 7
IJWﬁﬁTL!lﬂfJ’Jﬂ‘]_lQIIﬂiﬁ!uﬁglﬂiﬂx‘m@WNﬂ"lillW‘VlEJ
Design thinking process; 3D computer aided design; 3D printing; prototyping; regulations and standards related to

medical devices
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590 and 374-591
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590, 374-591 and 374-592
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590, 374-591, 374-592 and 374-593
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Cardiovascular Engineering
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Mechanism and function of circulatory system; cardiovascular measurement and monitoring; blood properties;
circulatory blood flow; cardiovascular medical devices
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Advanced Biomechanics
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Advanced theory in the kinematics and kinetics in the body movement; mathematical models in the body movement;

physiological computation
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Principles of polymeric biomaterials science and technology; classification, chemical composition, molecular

structure, physical chemistry, physical characteristic, processing, molecular structural and physical modification,

biocompatibility; advance in medical application using polymeric biomaterials
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Matrix Engineering and Scaffold Technology
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Principles and application of extracellular matrix; scaffold for tissue engineering; chemical composition, structure,
functionality, properties, mechanism of extracellular generation; principles of design for Artificial Extra Cellular Matrix

(aECM)); fabrication technology of aECM for tissue engineering
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Design of Medical Devices and Implants
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Design and calculation of medical devices and implants in the view of anatomic fit, shape and size; selection of

materials and material testing for safety and efficacy; evaluation of clinical performance of medical devices and implants
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Technologies in health care and medical research for treatment, disease diagnosis monitoring drug levels and

prevention; point-of-care testing, lateral-flow strip test, wearable devices; principles of design and development for test Kkits;



nanotechnology for analysis; biosensors technology, microfluidics, bioanalysis platform, lab-on-a-chip (LOC), smart-phone

applications
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Module : Integrative Research Innovation and Technology for Medicine
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Integrative concepts for medicine, research and development process in medicine, technology foresight in healthcare,
design thinking process for medical research and innovation, intellectual property from research and innovation, research and

innovation utilization, standards for medical innovation, animal study, clinical trial
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Participation in discussion on research processes, research and technology in biomedical engineering for medical

application
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Seminar II
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Participation in presentation and discussion on interesting, update or breakthrough topics in biomedical engineering

by literature surveys for presentation and questions and answers which are different from topics in course 374-510
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Ph.D. Special Seminar I
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Presentation and discussion in a style of journal club on update or breakthrough research in biomedical engineering

by academic literature review, and topics are different from topics in course 374-510 and 374-511
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Ph.D. Special Seminar II
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Presentation and discussion in a style of journal club on update or breakthrough research in biomedical engineering
by academic literature review, and topics are different from topics in course 374-510 and 374-511
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Defining research problems, designing and developing a research proposal, conducting research, presentation,

writing a research report and writing a manuscript
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Defining research problems, designing and developing a research proposal, conducting research, presentation,

writing a research report and writing a manuscript
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Defining research problems, designing and developing a research proposal, conducting research, presentation,

writing a research report and writing a manuscript
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Biomedical Engineering I
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Principles of science, materials sciences and engineering for biomedical engineering researches; definition and
terminology in biomedical engineering; principles of biomedical instrumentation and measurement; computational and

programming methods for biomedical engineering research
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Biomedical Engineering II
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Knowledge in biological science and clinical medicine; cellular and molecular biology, tissue and organ physiology;

pathology, clinical diagnosis and treatment; application of multi-level biological science and medicine for clinical medicine

research
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Biomedical Engineering III
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Knowledge integration using basic science, engineering and medical science; medical technology; , design

thinking; update biomedical engineering research; medical device regulations
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Research Skills and Ethic in Biomedical Engineering
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Essential skills in research as research question, literature review, research planning, research design, research

discussion, research presentation, concept paper writing, academic writing, important research ethics
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Numerical Methods in Biomedical Engineering
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Roots of system of equations; interpolation; extrapolation; derivative and solving differential equations using

numerical methods for biomedical engineering problems
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Biomechanics
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Solid and fluid mechanics; mechanical properties of tissues; muscle and movement; cardiac mechanics; blood

rheology; bone mechanics; cell mechanics; mechanical testing instrumentation; artificial organ and implants
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Research Techniques in Cellular and Molecular Biology
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Advanced techniques in molecular biology including cell and tissue culture techniques, isolation and purification of

DNA and RNA, polymerase chain reaction (PCR), molecular cloning, gene expression analysis, gel electrophoresis, high

throughput technologies, construction of recombinant DNA, transfection, and other advanced cellular analysis techniques
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Molecular Medicine: Diagnostics and Therapies
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Advanced researches and technologies in molecular medicine, including molecular diagnostics, targeted therapy,
biomarker discovery, a DNA chip, gene therapy, molecular oncology, molecular immunology, and molecular Infectious
disease as well as the criticizing discussion of related in molecular medicine, its experimental design, results and the gaps of

improvement
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Biomimetic Approach in Medical Applications
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Principles of biomimetic science and technology; biomimetic of physical, chemical, and biological characteristic;
mechanism of biomimetic; functionality; bioprocessing in nano, micro, and macro scales; advanced technology in biomimetic

approach in medical Application
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Stem Cell and Tissue Engineering
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Principles of stem cell and tissue engineering for medical applications; classification of stem cell; biology,

functionality, behavior, modification, growth and differentiation of cell; biology, structure, functionality, behavior, culturing;

and tissue regeneration for medical applications
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Biomedical Materials
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Principles of biomedical materials science and technology; classification, chemical composition, molecular structure,

physical chemistry, physical characteristic, processing, medical application, and advance in biomedical materials technology
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Microfluidic System
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Concepts in microfluidics and governing equations; basic flow solutions, hydraulic resistance and compliance;
diffusion and capillary effect; electrohydrodynamics; microfluidic fabrication; microfluidic system components; detection

methods; applications in biomedical engineering
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Nanomedicine: Molecular and Engineering Aspects
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Up-to-date scientific developments and discoveries in the field of nanomedicine, use of precisely engineered
nanomaterials to develop novel therapeutic and diagnostic modalities for medical applications; new discovery in

nanomedicine research; criticizing discussion of related research in nanomedicine
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Biosensors for Biomedical Engineering
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Principles of biosensors, biological elements, transducers; characteristics of biosensors immobilisation of biological
elements focusing on electrochemical biosensors; fundamental of electrochemistry, nanomaterials for surface coatings,

examples in medical application; development and design of biosensors for real-time clinical monitoring using microfluidics

and microdialysis
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Biomedical Signal Processing
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Type of biomedical signals (ECG, EEG, EMG), bioelectrical impedance, pulse oximetry, blood pressure; removal of
movement artifact, muscle noise and mains noise, digital filtering, re-sampling, interpolation, windowing, decimation and

anti-aliasing; Fourier transform, wavelet transforms; auto-regressive modelling; feature extraction
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Data and clinical terms, electronic medical records, clinical informatics; knowledge modelling & description;

designing a healthcare interface, standards & interoperability; clinical processes, workflow, decision making and decision

support, clinical trials, lifecycle, design & safety
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Medical Image Analysis
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Medical imaging, image quality; manual segmentation and assessing segmentation quality; feature enhancement and
extraction; machine learning and deep learning approaches to classification, segmentation and enhancement; image
registration principles
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Artificial Intelligence
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Normalization, outlier rejection, data reduction, principal component analysis; clinical statistics, linear regression;
training and optimization, choosing an architecture, balancing the data, evaluating the success of classifiers, N-fold

validation; linear discriminant analysis, K-nearest neighbours, logistic regression; artificial neural networks, Gaussian

mixture models, density estimation; support vector machines, deep learning
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Module : Medical Data Analytics
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Biomedical signals processing (electrocardiography, electroencephalography, electromyography), bioinformatics
data processing (electronic medical records, laboratory data), Medical image analysis (radiological images, pathological

images), computational modeling, artificial intelligence (machine learning, supervised deep learning) and related techniques

for medical analysis and diagnosis
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Introduction to entrepreneurship principles and bridging research in biomedical engineering to commercialization;

inspiration of business start-up; business concept development; product design and development; business and market

strategy; financial planning; intellectual properties management; technology utilization in business
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Innovative Design for Medicine and Healthcare
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Design thinking process; 3D computer aided design; 3D printing; prototyping; regulations and standards related to

medical devices
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590 and 374-591
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590, 374-591 and 374-592
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Special Topics in Biomedical Engineering V
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Presentation and discussion on current topics of interest and breakthrough in biomedical engineering by experts in

several fields in biomedical engineering which are different from 374-590, 374-591, 374-592 and 374-593
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Participation in discussion on research processes, research and technology in biomedical engineering for medical application
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Participation in presentation and discussion on interesting, update or breakthrough topics in biomedical engineering

by literature surveys for presentation and questions and answers which are different from topics in course 374-510
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Master Special Seminar
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Presentation and discussion in a style of journal club on update or breakthrough research in biomedical engineering
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Defining research problems, designing and developing a research proposal, conducting research, presentation and

writing a research report
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Defining research problems, designing and developing a research proposal, conducting research, presentation and

writing a research report
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