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ENL 501 ummaﬁ'mmmwj"mqyLﬁaammuz CEFR 2(2-0-4)
(Roadmap to CEFR English Competency)
ENL 609 ﬂ1B1§QﬂQHdﬁMiiﬂu$ CEFR 2(2-0-4)
(Extensive English for CEFR Competency)
BME 600  Iassafiauazszuuiemenysddmiuianssimsunng 3(3-0-6)

(Human Structure and Body Systems for Biomedical Engineer)

3.1.3.2 HUIAIBIIAL 14 ieda

BME 601  35IMe1N15390 3(3-0-6)
(Research Methodology)

BME 602  msansIzHyeyabiana 3(3-0-6)
(Statistical Data Analysis)

BME 603  uuusiassnadiasnansuazneyiiomes 3(3-0-6)
(Mathematical and Computational Modeling)

BME 604 HaNMEITINTTNFIMIUNNG 3(3-0-6)
(Principles of Biomedical Engineering)

BME 605  @uNUHINIININTINFINITUNNS 1 1(0-3-2)
(Biomedical Engineering Seminar I)

BME 606 FUVUIMIIAINTTVFINTUNNG 2 1(0-3-2)

(Biomedical Engineering Seminar II)
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(Biomedical Engineering Problems in Hospital)
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(Health Care Information Resources and Management)
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(Advanced Biomedical Instrumentations)
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(Life Cycle Assessment of Biomedical Technology)
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(Medical Artificial Intelligence)
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3(3-0-6)

[ o o a d o [ L 4
i%‘]J‘LIﬂﬁ‘"l]ﬂﬂ"liﬂﬁ’iﬂ?\ﬁﬂ‘]ele])’JEJﬂﬂllW’JmﬂiﬁTHTUﬂi%EJﬂ@(l‘]sf)T]NﬂﬁLLW‘Vlﬂ 3(3-0-6)

(Computerized Maintenance Management System for Medical Applications)
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(Advanced Optical Microscopy for Biomedical Engineering)
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(Thesis)
3.1.4 MOBLIYEIN
3.1.4.1 ﬁmﬂ?mm%uﬁuﬁm (aisiuvivgnnsi)
BME 600 Tnssahanazszuuiemenysdsrvsudainsiimsunnd 3(3-0-6)

(Human Structure and Body Systems for Biomedical Engineer)

58’U“Uﬂ’J’]JﬂmmzWﬁlﬂﬂﬁﬁyu;‘§1uﬂ1diﬂi\1’d%}NLLaziNfHEJiJHEJﬁ1ﬂ§ﬂ%ﬁ’m‘i%’3
msunnd TaofiiadenseunquiuiGes mﬁmﬂﬁyugmmaﬁ'wmﬂuuyﬁ seuulszam syuulngg
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dona lnmImhauvesiemenyyd

Control system and engineering principles of human structure and body systems; topics
including basic of human anatomy, nervous systems, musculoskeletal systems, metabolism, cardiovascular

systems, respiratory systems, renal, GI systems and endocrine systems. biomedical engineer's perspective on

human body mechanisms.

ENL 501 HIMIRANMHIDINgINOTNTIOUZ CEFR 2(2-0-4)

(Roadmap to CEFR English Competency)
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Development of English listening and reading competencies to conceptualize main points
of complex technical and non-technical texts, presenting viewpoints, including giving arguments and counter

arguments both orally and in writing

ENL 609 MBIBINGHFANIIOUE CEFR 2(2-0-4)

(Extensive English for CEFR Competency)
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MUVTUNMIMOULaEMIREFININ5 M3 1FesarzauazilsednTamauusunnia
7903 VIS UAZDITN

Listening to short conversations and talks in general, academic, and professional settings,
listening to short lectures; reading for main ideas and details in professional and academic contexts, reading
for implied meanings; writing for professional and academic purposes; mastering English flexibly and

effectively across social, academic, and professional contexts

3.1.4.2 HUIAIBIIAY
BME 601 35INeNMIINY 3(3-0-6)
(Research Methodology)
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mseonuuumsnaasuiei lignisitenaaiedius 1133100452 VUAIY
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The design of research project to obtain outstanding productions: simulation; appropriate
used instruments and other elements of overall research plans, clinical research methodology, research ethics,

intellectual property, writing of bibliography, writing research publication, and surface response methodology,

and data analysis using statistical software.

BME 602 mﬁmswﬁi’faya@aaﬁﬁ 3(3-0-6)

(Statistical Data Analysis)
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Basic ideas of statistics for data analysis in research, data collection, data presentation, data
analysis, random variables, descriptive statistics, common discrete and continuous distributions, sampling
distributions, estimation, confidence intervals, inferential statistics, one-sample t-test, two-sample t-test,

analysis of variance, chi—square test and linear regression analysis.

BME 603 HUUHIa0IMIANINMaASIAZ AN INDS 3(3-0-6)
(Mathematical and Computational Modeling)
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Fundamental principles of mathematical and computational modeling, basic mathematical

equation-based models covering fluid transfer, heat transfer, diffusion, motion, and pressure-flow
relationships. The course includes the use of software for modeling and the application of models to explain
physiological mechanisms and medical applications. Specific topics covered include lung mechanics,
fundamentals of the respiratory system, body fluid volume control, renal system models, and glucose-insulin

models.
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(Principles of Biomedical Engineering)
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General principles in designing medical instruments, biomedical sensors, amplifiers and
signal processing, cell and muscular potentials and mechanical characteristics, electrocardiography and its
measurement system, blood pressure sensors, heart sound sensors, blood flowmeters, impedance
plethysmography, respiratory pressure and flow, respiratory gas concentration, blood-gas sensors, clinical
laboratory measurements, radiography, magnetic resonant imaging, ultrasonic medical imaging, principles of
biomedical materials, introduction to tissue engineering, principles of pacemakers and defibrillators,

therapeutic devices, safety and reliability of medical devices, malfunction protection of medical devices.

BME 605 FUIMIAINTINTIMIUNN 1 1(0-3-2)

(Biomedical Engineering Seminar I)
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The course deals with review and presentation of recent advances in biomedical

engineering, followed by open discussion, and organizing the Biomedical Engineering Postgraduate Research

Forum. The topic is selected by the student with the consent of instructor.

BME 606 FUIMIIAINTINTIMSUNNE 2 1(0-3-2)

(Biomedical Engineering Seminar II)
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The purpose of the course is to develop the graduate students' ability in reading,
understanding and presenting the research publications, the student must be assigned to have a presentation of
research papers or his/her research under the supervision of advisor to an audience and committee in a
seminar. An evaluation upon completion of this course is based on improvement of the student on presentation
performance and content, when compared with those in the previous course (BME 605), and organizing the

Biomedical Engineering Postgraduate Research Forum.
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BME 611 IAINTINAAUD 3(3-0-6)

(Clinical Engineering)
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The management of medical technology, establishing and operating a clinical engineering
department, and the role of the clinical engineering designing facilities used in patient care; topics covering
managing safety programs, technology assessment and technology acquisition, the design of clinical facilities,
personnel and budget management, key skills in valuable to clinical engineers and ethical issues of concern to

the clinical engineer.
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(Healthcare Technology Management and Biomedical
Technology Assessment)
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The management of clinical technology with an emphasis on the equipment life cycle;
identification and evaluation of need, the procurement process, purchasing, compliance risk assessment, safety
certification, training, legal considerations, planned preventative maintenance and quality control; contractual
agreements, monitoring and audit, quantitative assessment of healthcare technologies, health care database

management and information resources and the organization.
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BME 613 nasgruazngsuiisuveunalulady msunng 3(3-0-6)

(Standards and Regulations of Biomedical Technology)
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Overview of standards and regulations that impact the development, acquisition, and
management of health care technologies, the national and international technical standards, consensus
technical standards, and FDA regulations regarding the manufacture, distribution, use of medical devices and
biohazard, examines how standards and regulations affect medical technologies at all stages of maturation,

from prototype development, through testing, marketing, customer use, and into obsolescence.

BME 614 MIVIMIPUMNAHT VAT NN TINGUMN 3(3-0-6)
(Quality Administration for Healthcare Industry)
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Organization and management system; document management; complaints management;

management review; test methods; and method validation and assuring the quality of tests.

d

BME 615 Yammadmnssudimsunndlulsanenia 3(3-0-6)

(Biomedical Engineering Problems in Hospital)
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Human error and medical device accidents, electrical power quality of and the reliable
operation of high tech medical equipment; electrical safety in the patient care environment; electromagnetic
compatibility of various medical devices and electromagnetic interference; radiation protection; medical gas
systems, medical ventilation systems and indoor air quality, fire protection systems required in the hospital,
networking medical devices, patient information systems, medical imaging and image storage systems;
telemedicine and medical image transmission, hospital architecture and the design of patient care facilities,

example case studies of biomedical engineering problems in hospitals.
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(Design of Biomedical Engineering Products)
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Product design and innovation of biomedical engineering products, quality control and
quality assurance, FDA standard quality requirement in national and international, human error and medical
device accidents, product reliability, testing and evaluation of product, case studies of examples of innovative
biomedical products used commercially, translating biomedical innovation from the laboratory to the

marketplace.
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BME 617 mathudwesgstomumalulagmsunng 3(2-3-6)
(Entrepreneurship in Medical Technology Business)
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Definition, roles and features of a business owner related to medical technology, analyze
and evaluate various conditions, both internal and external organizations which consisting of strengths,
weaknesses opportunities, and threats for medical technology business, various legal conditions; different
concept of establishing a new business, case studies of operations and problems in the medical technology
businesses; the importance and process of writing a business plan, guidelines for planning and developing

sustainable of medical technology businesses.
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(Telemedicine and E-Health)
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An overview of telemedicine and E-Health, history, evolution, and role in healthcare

system, telemedicine technology, wireless communication system in medical and healthcare services,

licensure, research, standards, and practice guidelines of telemedicine.
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BME 619 NTNNNINTAUNAMNIQUAGUMNNUALNTIANS 3(3-0-6)

(Health Care Information Resources and Management)
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Database management in health care technology, the information needs of clinicians and
managers, technical and organizational issues in the communication, aggregation, and analysis of data for
clinical and health services research, quality improvement, and management.
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(Advanced Biomedical Instrumentations)

y & g A v o = o < 3 o aa
ﬂ??mg!ﬂ@ﬂﬁulﬂfJ'Jﬂ‘UﬁﬂJiUUWm“]f'JﬂWW m‘mﬂmﬁtyﬂpmLgau1a®ﬂtﬂuﬁmm1mmma

7 9 A T o Iz 7 = I
Llﬁ$ﬂ1iﬂﬁﬂﬂiﬁuﬂlﬂw‘jﬁ NIILVFOUADNUIITALLIT ﬂ1ﬁlﬂlﬂu1ﬂillﬂﬁuﬂi$u’3ﬁWalla%ﬂﬂﬂﬂu@ﬂﬂﬁm‘]ﬂ')

) ]

¥
=} 9 o

o 1 a 1 a o [ [l @
mMsunng msaduarudaaed Iuuunsindmsuldlumssiusvdoya Aiugumsqudyaad sy

9

o A (3

4 v
Mssusdoya matanugulumsmsiszuranadyana msuswdyruaaun llues dygw
= a [ E4 93 I
FINN szuumi@mmmé’hszNLmmau“lauuazhnmﬂugm
Introduction to bioelectric signals, analog to digital conversion and data acquisition gards,
hardware interfacing, programming for processing and control medical instrumentation, building graphical
user interfaces for use in data acquisition, signal sampling fundamentals for data acquisition, basic signal

processing techniques, acquisition of general waveforms and biosignals, online monitoring and web-based

online monitoring systems.

J d
BME 625 m51Jﬁzqnm“l?ﬁammaaﬁzwmwmammwm 3(3-0-6)
(Applications of Medical Imaging Systems)
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Biomedical imaging and analysis, principle and image formation of x-ray, computed
tomography (CT), ultrasound imaging, nuclear magnetic resonance (NMR), magnetic resonance imaging
(MRI), positron emission tomography (PET), and single photon emission computed tomography (SPECT),
principle and image formation of light microscope and electron microscope, examples of clinical applications

of medical imaging system technology, picture archiving and communication systems (PACs) and standards.
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Introduction to embedded systems, embedded system development on microcontroller, C
language for microcontroller, communication buses for devices network, device drivers and interrupt service
mechanism; programming for embedded systems, UML program modeling; real-time operating system;
design examples, simulation and debugging
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(Advanced Biomedical Instrumentation Design)
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Product design, development and value analysis pre-clinical testing and product

evaluation translating biomedical innovation from the laboratory to the marketplace, product reliability,
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reliability prediction, post market surveillance and product development, regulatory compliance, FDA Quality
System Requirements (QSRs) and GMPs, FDA Code of federal regulations, medical device related standards

(international and national standards), human error and medical device accidents.
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(Biomedical Signal Processing)
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Basic physiological signals; their spectrum and acquisition methods; noise and

interference on the signal; case studies on signal analysis in time domain; frequency domain; and time-

frequency domain.
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(Modern Sensors)
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Principles of biomedical engineering used in medical diagnostics and environmental
monitoring for measuring small molecules such as DNA, proteins, and cells, biosensor approaches including
electrochemistry, fluorescence, acoustics, and optics, methods for biomolecule attachment to transducer
surfaces, bio recognition, bio interaction, and bio signals. Case studies of commercial biosensor systems,

classical methods for bio detection, but also extends into current areas of research and novel sensors involving

nanotechnology, photonic crystals, and practice designing for modern medical devices.
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(Selected Topics in Biomedical Engineering)
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Research topics in biomedical engineering, covering the latest developments in specific
areas such as advanced medical technologies, medical data analysis and the application of artificial
intelligence in biomedical engineering, advanced biomaterials for transplantation and tissue repair, and the
application of micro fluidics and nano fluidics in medicine. The topics will be selected by the instructor.
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(Biomaterials)
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Polymeric ceramics and metallic materials used in soft- and hard-tissue replacements, bio-
inert and bioactive materials, biodegradable materials, principle concepts of tissue engineering and drug-
delivery systems, current approaches to the engineering of cell-based replacement for various tissues
techniques to control the physiologic response to artificial surfaces of implanted materials, material
degradation leading to failure, critical review of current biomaterials literature including current research in

the related field and evaluation of the design criteria that a material must meet for a given biological

application.
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(Biocompatibility Testing)
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Basic concepts of biological responses to medical devices or the material to physiological
conditions, the problems encountered when exposing medical devices to the human body include deposition
of proteins, cells and tissue growth leading to failure, toxic responses (acute, chronic, immune, genotoxic,
etc), abnormal cell/tissue responses leading to carcinogenesis, biocompatibility testing including In Vitro and

In Vivo, biocompatibility testing standards for biomaterials and medical devices.
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(Material Design of Bio-based Polymers)
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The structure design of high performance that have specific functions and desired
properties for bio-based polymer, synthesis and design of biopolyesters by microbiological and chemo-
enzymatic processes, methodology of molecular design for bioplastics to specify their properties and
functions, new technology of efficient and precise bioplastic synthesis, recycling system of polymeric

materials by using thermal and enzymatic degradations, processing of high strength articles regulated by

crystalline and surface structure of polymer materials, and environmental conscious polymeric materials.
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(Biomedical Engineering Economics)
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Basic economic concepts for biomedical engineering applications, cost concept for
decision making, economics of the management, operation, growth and profitability of biomedical
engineering firms, biomedical engineering markets and biomedical engineering technologies development of
products relating to marketing and financing, finding of present and annual values, finding of rate of return
and benefit-cost ratio, interest calculation, finding of depreciation and breakeven analysis, evaluation and

comparing alternatives, before-tax and after-tax, and decision making under sensitivity analysis, risk and

uncertainty.
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(Bioprinting)
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Scaffolds for tissue engineering, additive manufacturing techniques of scaffold fabrication,
bioprinting techniques such as extrusion and inkjet printing, materials for bioprinting such as polymers and
hydrogels, cell sources and processing of cells for bioprinting, computational design and simulation,

biomedical applications of bioprinting such as skin, bone, vascular, cartilage, and tissue models for drug

discovery and toxicology.
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(Life Cycle Assessment of Biomedical Technology)
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Life cycle assessment (LCA) principles, LCA assessment procedures, designation of LCA

boundary to match the products, life cycle data collection, LCA inventory, and principles of environmental

impact assessment and the use of life cycle assessment software.

BME 650 TeyanalszAsgmamsunngd 3(3-0-6)
(Medical Artificial Intelligence)
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Artificial intelligence model for biomedical applications using Python; differences

between conventional programming and artificial intelligence; study details in machine learning and deep
learning including supervised learning and unsupervised learning; applications of artificial intelligence in of

medical data for: classification, regression and clustering.
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(Computerized Maintenance Management System in Medical Applications)
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background knowledge in basic computerized maintenance management software, design

and develop CMMS, Life cycle management, maintenance reports and key performance indexes, maintenance
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system development, system analysis, organization and information system, system development techniques
and system development tools, gathering information, project planning and system maintenance uses for
medical application and healthcare systems.
¢ 0o w J
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(Advanced Optical Microscopy for Biomedical Engineering)
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For learners who have sufficient background knowledge in basic optical widefield
compound microscopy, explore the needs, requirements, and development of more sophisticated optical
microscopes in biological and biomedical fields, such as confocal microscopes, polarized light microscopes,
phase contrast microscopes, total internal reflection microscopes, surface plasmon resonance microscopes,

and super-resolution microscopy techniques including SIM, STED, PALM, and STORM.
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(Thesis)
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Student’s research project under the supervision of his/her advisor. The research should

emphasize the originality and aim toward new and useful results in biomedical engineering including

published in original research paper
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(Thesis)
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