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Research Methodology in Health Sciences
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Research definition, characteristics and goals types and research process;
research problem determination; variables and hypothesis; data collection; data analysis;
proposal and research report writing; research evaluation; research application; ethics of

researchers; and research techniques in health sciences
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Writing Scientific Paper
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Principles of scientific writing, drafting sentences and paragraphs, structure and
streamlining the writing process, format of a scientific original manuscript, reviews article
writing, commentaries, and opinion pieces; and the publication process, releasing issue in

scientific writing, plagiarism, authorship, shostwriting, rewriting
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Current Topic in Biomedical Sciences

Wdethadeineitesiuing nsnediiymans lagiiufsnisussenaldaiius
WUFIUNTWAEns dodentasuneununeliding n1sfinwiAualsinsndaya n1sMunNiu

19IUNTIN BUNY AATIEN UaZITA] LarUNAUDNANITNUNIUITIUNTI

The current topics in biomedical sciences emphasized on the application of
basic biomedical sciences knowledge toward the assigned topics, data collection, literature

review, describing, critical analysis, criticizing, and presentation
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Fundamental of Cell Biology and Cell Biochemistry
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Cell biology, cell development and cell structure, study of major biomolecules

of cells including carbohydrates, lipids, protein, enzymes and others

655513 YD ANaTIIAENS 3(2-2-5)
Biostatistics in Biomedical Sciences
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Definition of biostatistics and its application in biomedical sciences for research,
data analysis, utilization of computer programs for data collection and analysis including the

practice of statistical analysis programs

655521 YIANSAUNA LATLATBILDAUAULNDNITINY 3(2-2-5)

Bioinformatics and Cybertools for Research
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Application of knowledge and bioinformatics database in medical research,
searching, collecting, and data analysis of biological and genetics data by computer and
internet such as sequence based database search, sequence alignment of gene, phylogenetic
analysis, gene structure and function prediction and protein classification, the use of various

cybertools in research such as digital library, web technology, and statistical packages, online



database, e-journal, electronic presentation of research reports, a web-based instruction of

technical writing, creating html documents
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Research Technique in Immunology
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Preparations of antigens, antibodies and reagents used in immunological
laboratory and research, separation and purification of antigens and antibodies techniques,

including their applications for infectious disease diagnosis and biomedical research

655523 \A30sEiD NSy T YRS 3(2-2-5)
Biomedical Science Research Instruments
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The techniques and instruments used in biomedical and biomolecular research,
their applications in biomedical science research; advantages, limitation and drawbacks of the
techniques including centrifugation, electrophoresis, chromatography, labeling techniques, pH
measurements, Pipettes and dispensers, HPLC/FPLC, immunochemisty techniques, fluorescent

activated cell sorting, oligconucleotide synthesis and DNA sequencing



655524 UFURNITITeNTIvAEns 3(0-6-3)
Biomedical Science Research Laboratory
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A short research project, laboratory techniques related to biomedical science
research, introduction to methodologies used in biomedical science research experiences and
how to conduct research by emphasizing on research laboratory practice, understanding the

processes, concepts, rational and capable of planning their assigned short research project

655525 WATANITIVYVDITLUUI LALALNRDALA DA 3(2-2-5)

Research Techniques in Cardiovascular System
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Basic research techniques related to cardiovascular sciences, basic research and
current techniques involving molecular biology, cellular biology, physiology, pharmacology of

cardiovascular sciences in in vitro, animal models and human

655526 dTIenseRuas wavluanavesssuunlaasvaaniien 3(2-2-5)

Cellular and Molecular Physiology of Cardiovascular System
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Basic knowledge of cellular biology and cellular physiology of cardiovascular
cell including pathophysiology and abnormality in cardiovascular system,  analyzing,

explanation and discussion by integrating cellular biology principles
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Cellular and Molecular Radiation Biology
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Mechanisms for radiation absorption on a cellular level, effects on the DNA,
genetic injuries, and cancer, models for cell inactivation and dose rate dependence,
variations of cell cycles due to sensibility to radiation, radiation modifying factors, the

relation between radiation injuries and the regulation of cell growth and cell death
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Molecular and Cellular Biology of Cancer
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Fundamental aspects of oncology at the cellular and molecular levels;
mechanisms of cancer initiation and progression, principle of oncogene, carcinogenesis, the
basic of cell function and regulation, the processes of the cell division, cell regulation, cell

death, intracellular signaling pathways and molecular target of cancer therapies
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Drug Action
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Principle of drug action, mechanisms of drug action, drug-receptor interaction,
concepts of time-effect and dose-response relationships, pharmacokinetics, and factors

determine the time course of drug action, drug abuse, drug discovery and development
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Human Biomedical System
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Structure of tissues, organs, and human organ systems; functions and organ
system regulation; homeostasis in response to environmental change in pathogenesis,
explanation of organ systems by integrating knowledge in biochemistry, physiology, anatomy,

and pathology
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Gene and Recombinant DNA Technology in Biomedical Sciences
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Techniques in molecular biology including handling technique of genome

reactions and advanced techniques for manipulating and detecting of genome, molecular
cloning, gene, protein purification, qualitative analysis of proteins, analysis of protein mixtures

and protein-protein interactions
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Cell Culture Technique for Biomedical Research
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Principle of cell culture laboratory establishment and management, culture

medium types and preparation, cell types, primary cell cultures, cell isolation, cell line

development, maintenance of cell culture, culture of specific cell types, stem cell isolations
and culture, characterization of stem cell properties, applications of cell culture in biomedical
research
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Separation Techniques for Biomedical Research
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Separation of biomolecules and biochemical, based on size, shape, charge and
state by using basic techniques such as centrifugation, chromatography, electrophoresis and
dialysis
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Laboratory Animal and Applications for Biomedical Research
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Basic information and principles that are essential for the humane use and care
of laboratory animals and the quality of research, types of animal model, inbred animal strain,
outbred animal strain, genetic modified animal, animal husbandry housing and welfare, Health
hazards and safe practices in the animal house, regulations and laws in animal ethics and
welfare, experiment and procedure in animal models, genetic standardization, breeding
laboratory animals, alternatives to animal use, Euthanasia - humane methods, anesthesia

analgesia and experimental procedures, biomedical research using animal models
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Applied Microscopy for Biomedical Research
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Structure and operation of light microscope, transmission electron microscope

( TEM), scanning electron microscope ( SEM), confocal microscope and fluorescence

microscope, specimen collection, fixation, sectioning, basic staining and immunocytochemistry

methods for microscopy; examination, photography and interpretation of the results
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Molecular Epidemiology
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Understanding and applying statistical methods for designs of biomedical
research and analysis of biomedical research data, epidemiological study design,
epidemiological data correction techniques and analysis, molecular or genetics data collection

and analysis, updated molecular epidemiological research and techniques
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Anatomy and Physiology of the Eye and Visual System
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Structures and functions of eye tissues, ocular appendages, central visual
pathways, basic concepts of physiological, neurological, embryological, and immunological

processes related to the eye and vision, pathophysiology of various eye diseases
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Ocular Drug Delivery
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Fundamentals and pharmacokinetics of drug delivery to the anterior and the

posterior segment, anatomical and tissue barriers for ocular drug biodistribution and

penetration, models for evaluating drug delivery systems, as well as recent trends in ocular

drug delivery
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Overview of Ocular Pharmacology
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Basic pharmacology, terminology, and concepts (both pharmacodynamics and
pharmacokinetics) in applying to eyes and ophthalmic drug formulation, dosing and

prescribing, and pharmaceutical dosage and side effects
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Applied Vision Science Research
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Application of basic knowledge of the eye systems for creating the new

scientific knowledge to enhance the potential of vision by using research technique

655543 WINNTTUNTIAEnS 3(2-2-5)

Innovation in Biomedical Sciences
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A current status of medical innovations, medical devices, medical technology,
innovation of medical diagnosis, screening test, treatments, and prevention, medical devices

for disabilities and elders, mini-seminar on medical innovations
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Seminar 1
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A formal presentation of current topics in biomedical sciences with an emphasis
on researching, criticizing and integrating knowledge gathering from articles and presentation in

English
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Seminar 2
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A formal presentation of published research articles related to thesis and

presentation in English

655581 INGIUNUS 1 WhY A U N 1 9 UUILAR
Thesis 1, Type A 1

ANwBIAUTENBUINGTNUS AUATT NUNIULBNANTLAZINUITENNLITDT AUUA

Uszidulang/sdaineninus

Studying the elements of a thesis; reviewing literature and related research; and

determining the thesis title

655582 INGITNUS 2 WeU A wuU N 1 9 UUILAR
Thesis 2, Type A 1
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Developing a concept paper and preparing a summary of the literature and

related research synthesis

655583 INUTNUS 3 WU N UU N 1 9 UUIYAR
Thesis 3, Type A 1
WAULAT9LaWALITNNTITY IANNIATITIANITNUS LU LEUDRDAMENTITUNNS

Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

655584 AINGITNUS 4 WaU A wUU N 1 9 UUILAR

Thesis 4, Type A 1
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Collecting data; analyzing data; preparing a progress report in order to present it
to the thesis advisor; and preparing the full-text thesis and a research article in order to get

published research article according to the graduation criteria
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Thesis 1, Type A 2
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Studying the elements of a thesis or thesis examples in the related field of study;
determining the thesis title; developing a concept paper; and preparing the summary of the

literature and related research synthesis
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Thesis 2, Type A 2
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Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

655593 INYITNUS 3 eU N UV N 2 6 NUILNA
Thesis 3, Type A 2
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Collecting data; analyzing data; preparing a progress report in order to present it
to the thesis advisor; and preparing the full-text thesis and a research article in order to get

published research article according to the graduation criteria
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