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VT 1 5 5 5 5 5
UV 2 ] 5 5 5 5
371 10 10 10 10
SruuddniianniiazdnSanmsinm - 5 5 5 5
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2.6 qUUTTUIUAULLNY

[

T99UUs2U UV IP UL ANNVANEAST  FIIT)

2.6.1 Uszu1aunN159UUTEUIUSI85U (WUY: UN)

YeuUseune

IUaTLDYNTIUU 2564 2565 2566 2567 2568

ASTIULTENNTSANY 400,000 | 800,000 | 800,000 | 800,000 | 800,000
30185V 400,000 | 800,000 | 800,000 | 800,000 | 800,000

weme AndnAsssullsunsinwdeUn1sAine deau Aumeduiulidniameilyuse

Yns@EnwItU (A1555ULHEN 25,000 x 2 ANANNSANY x uIubannametleunaln1sAne)

2.6.2 U5211aun159UUTZUIes19918 (BUQ8: UIn)

Yauuseano
NUINTY 2564 2565 2566 2567 2568
1. Amouunu 120,000 | 240,000 | 240,000 | 240,000 | 240,000
2. aldany 100,000 | 200,000 | 200,000 | 200,000 | 200,000
3. AYEn 48,000 96,000 96,000 96,000 96,000
4. AR 60,000 120,000 | 120,000 | 120,000 | 120,000
SauTeEY 328,000 | 656,000 | 656,000 | 656,000 | 656,000

2.6.3 Uszanaunsanlddnedalunisudntudin Wuky 73,800 um soau laglisau
F1EIYATUIUYARINITHALIUATIY

w1 AnanTINsIednelute 2.6.2 1 5 Unsfnen v 2,952,000 U 15698

FuudEnmuLHuSURan 119 5 U n1sfinwn 40 Au aglawinnu 73,800 U

2.7 STUUNSIANTSANE

M uuvduzou

O wuunislnasudedsiinidunan

O wuumslnasudeunsnmuazidoadundn

O wuundlnamedidnnsedindidudendn (E-learning)
O wuunalnaniadumesiin

d' ¢
M 8u 9 (svv) syuuaalay
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2.8 N15I8UlaUNUENA 518U IALNITAMNSLTIUSIUTINNWIINGIAY

WWulumudoTafuurINeauuLIAIST 198NISANETLE

3. NENGASHALANRNTILHDU
3.1 nangns

3.1.1 MVUILNUILARN

YY)

UUUIA

Anw1 W.A. 2559

WK N WUU N 1 31umhein sunaeavdngns Wideendn 36 wilein

WKL N BUY N 2 I1UUnEIeAn Saunaeavdnans litdesndn 36 niiefn

3.1.2  laseadevangas

LNl As. nangnsuTuUse
518115 W.A.2558 W.A. 2564
WA A WAL A | WU A | WWUN
WUUN1 |WUUN2|uuunl| wuun2
1. 5187391 (Course work) Litipanin - 12 - 24
1.1 JUsau latesnin - - - 6
1.2 3w uden ldtdeani - - - 18
2. Inendnus Lidesnin 36 12 36 12
3. nedmverulatuniiein laldasnin - - 6 6
nilginsiunasanangns Lidesndn 36 36 36 36




3.1.3 g lundngns

ANSANWIAIUWNY N WUU N1

Anennus

655581

655582

655583

655584

WPIINUS 1 WU A WUU A 1
Thesis 1, Type A 1
WNPIUNUS 2 WU N WU N 1
Thesis 2, Type A 1
WPIINUS 3 WU A WUU A 1
Thesis 3, Type A 1
WPIINUS 4 WU A WU A 1
Thesis 4, Type A 1

sngAvveAUlitunUleia

655501

655502

655571

655572

selauisidumainemansauain (ldduniiein)

U

AU

U

AU

AU

UIU

Research Methodology in Health Sciences (Non- credit)

ASBUUNANNITINITIINeAans (ladduniienn)

Writing Scientific Paper (Non- credit)

dunun 1
Seminar 1
AUl 2

Seminar 2

36

BN

$UILAR

NUIYAR

$UILAR

$UILAR

NU28nH

3(3-0-6)

1(1-0-2)

1(0-2-1)

1(0-2-1)
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ASANEIAULNY N LUU N 2

9U5197291 (Course work) uruldidaenin
AYIUIAU 71U
655511 Wtalagiunnaguiveans

Current Topic in Biomedical Sciences

24
6

“uenn
280
3(2-2-5)

JAnanunsaLanns8udu 655512 %38 655513 i ladvmils Inalasuainy

Wurauanenaseiivneiendnug
655512 Tveuarduadvonvadiiugiu

Fundamental of Cell Biology and Cell Biochemistry
655513 @AM IIBAENS

Biostatistics in Biomedical Sciences

ngdnus

655591 WPIANUS 1 WNU A WUU N 2
Thesis 1, Type A 2

655592 WPIINUS 2 WU A WUU A 2
Thesis 2, Type A 2

655593 WPIINUS 3 WU A WUU A 2
Thesis 3, Type A 2

sngAvveAulitunUleia

655501 selpuITidemainemansguam (dilumiiedin)

ATUIU

U

IUIU

IUIU

ATUIU

Research Methodology in Health Sciences (Non- credit)

655502 NMSTEUUNAMNIBINTNININGIAERNS (lﬂjﬁU%ﬂ’JEJﬁ@)

Writing Scientific Paper (Non- credit)
655571 GHEGTR

Seminar 1
655572 quuwn 2

Seminar 2

12

3(3-0-6)

3(2-2-5)

“uenn

PUIYNA

PUILAR

PUILAR

“uenn

3(3-0-6)

1(1-0-2)

1(0-2-1)

1(0-2-1)
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A aen Iy 18 wiena
dananansnidenFeuseivlundnansive 18 wiheAa laganunsndenaas
sgvanguinld vieldenouneiulundngesilaitiosndn 12 miefn fafuseivlussdy
Saudindnwilundngnsdufiniuiieliasy 18 wiedn lngldsuanuiiureuainennrsdn
Usnwiimeniinug

NGUIYIANUTIANIE

655521 Fransauwa wasspsosdloduduiienside 3(2-2-5)
Bioinformatics and Cybertools for Research

655526 dTInesrAuwaaLazlanavessruumlaLazvaoniion 3(2-2-5)
Cellular and Molecular Physiology of Cardiovascular System

655527 SN sERuwaduazluana 3(3-0-6)
Cellular and Molecular Radiation Biology

655528 FAnerszaulilanalas UadveNsise 3(3-0-6)

Molecular and Cellular Biology of Cancer

655529 N1TYI9IUVDIEN 3(2-2-5)
Drug Action
655531 FEUUTINMIUNNEVDINY W 3(2-2-5)

Human Biomedical System

655537 JEUIAINELUANG 3(2-2-5)
Molecular Epidemiology

655538 NYINIALALEITINYIVBINTLAL TTUUNTU DY 3(2-2-5)
Anatomy and Physiology of the Eye and Visual System

655539 n151d9E791 3(2-2-5)
Ocular Drug Delivery

655541 AMTINVBANFYINGININN 3(2-2-5)

Overview of Ocular Pharmacology
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nguIvUNALANIIIY

655522

655523

655524

655525

655532

655533

655534

1a 4
naudYIAUUITYNA

655535

655536

655542

655543

Y

wAllAIden9HANAuIne,

Research Techniques in Immunology
iw3esioldemsTavenans

Biomedical Science Research Instruments
UURNSIToMTWITeEnS

Biomedical Sciences Research Laboratory
watiaN1TIT8vessrUUTlalaz aonden
Research Techniques in Cardiovascular System

wAlANTIIBNETUEY warAdwegNNaNN1TIIYANERS

Gene and Recombinant DNA Technology in Biomedical Sciences

WATANITINLAEUTAAINENTITIVENIT VAR
Cell Culture Techniques for Biomedical Research
WATANTISLENESLINDNITINYNTINYAERS

Separation Techniques for Biomedical Research

(3

dnivaans uarnsUszgndlilonsidomedanmans
Laboratory Animal and Applications for Biomedical Research
qavssauraniUsygndiiiensifemednnmans

Applied Microscopy for Biomedical Research
MITeMAnemansanenUsvend

Applied Vision Science Research

WINATIUNNTINYAIERNT

Innovation in Biomedical Sciences

3(2-2-5)

3(2-2-5)

3(0-6-3)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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3.1.4  WHUNISANE

1LuNuU A uunl

7 1
ANANSANEIAY
655501 seleuITiTemnainemansguam (Wiuniein) 3(3-0-6)
Research Methodology in Health Sciences (Non- credit)
655581 WPITNUS 1 WU N WU n 1 9  wuen

Thesis 1,Type A 1

594 9  #%ulwNA
PUUN 1
A1ANsAnyIUane
655502 ASBUUNAMNITINITIINEAEns (laduniienn) 1(1-0-2)

Writing Scientific Paper (Non- credit)
655571 dunwn 1 (Widunmhedn) 1(0-2-1)
Seminar 1 (Non- credit)
655582 WNPIUNUS 2 WU N WU n 1 9  wnuwn
Thesis 2 ,Type A 1
593 9  wulwnA



655571

655583

655584

19
FuT 2
AANISANYIAY

dunwn 2 (aidumiiein)

Seminar 2 (Non- credit)
WYIINUS 3 WU A WUU A 1

Thesis 3 ,Type A 1

393

JuUIN 2

A1ANsAnyIUane

a a s
WINGIUNUT 4 UNU A Luu N 1

Thesis 4 ,Type A 1
PR

9

9

9

9

1(0-2-1)

PUIYNA

80

PUIYNA

“uenn
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2. HU N UUU N 2

655501

655511

655xxx

XXXXXX

XXXXXX

XXXXXX

XXXXXX

XXXXXX

XXXXXX

655502

655571

655591

T 1
ANANTSANEAU
selpuITiTemainemansguam (iumiiein)
Research Methodology in Health Sciences (Non- credit)
Wtealagiunaduiveans
Current Topic in Biomedical Sciences
U
Core Course
La0N
Elective Course
UGN
Elective Course
I UaDN
Elective Course

EREL 15

FuUR 1
aansAneIUae
Pl
Elective Course
Jaen
Elective Course
Pl
Elective Course
MsguunANITINIIINOINerans (adunilein)
Writing Scientific Paper (Non- credit)
fuuun 1 (ldtumiaenin)
Seminar 1 (Non- credit)
INYITNUS 1 WeU A LUU A 2 3
Thesis 1 ,Type A 2

EIEY 12

3(3-0-6)

3 (2-2-5)

3(x-x-x)

3(x-x-x)

3(x-X-x)

3(x-x-x)

“uenn

3(x-X-X)

3(x-x-x)

3(x-X-x)

1(1-0-2)

1(0-2-1)

PUILAR

“uenn



655572

655592

655593

21

U7 2
ANANISANYIAY
dunwn 2 (aidumiiein)
Seminar 2 (Non- credit)
NGTNUS 2 WU A LUU N 2
Thesis 2 ,Type A 2
374

JudN 2
A1ANsAnyIUane
a a &
INYNINUS 3 WA N BUU N 2

Thesis 3 ,Type A 2
PR

6

6

1(0-2-1)

PUILAR

“ienn

PUIYNA

“uenn
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3.1.5 A185U185183%1 (Course Descriptions)

655501 s UTTIRMAneImansaunIw 3(3-0-6)

Research Methodology in Health Sciences

AN nvazlaziIMuIen1TITe Usslanuaznszuiun1sisy nsiivuademl
N15398 ALUshazauuRgIu mnﬁmam’m%uﬂa mﬁmiﬂsﬁ%@%a NSIWBULATITNLAZIIEIUNIT
AWy nMsUszliuauide nsdeaideluly asservssainideuazwmealiaitnideanis NI
WMEARSFUAIN

Research definition, characteristics and ¢oals 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

655502 NISTHUUNAIYINITNIINGIAIERNT 1(1-0-2)

Writing Scientific Paper

fugnudunadeunsineimans mssuseloauazdentn Taseads wasusuuse
NsEUIUMleY. JUluuTasUnAiuaty MadeuunauUsiml uniansel nseukansainy
ﬁmﬁu NILUIUNTANLN N15oanadlunISWeUMIneImans n1sAnaenNHasIy LLViaI\‘i‘ﬁliJ”l AREIRII
unuEEY n1aiTeud

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

655511 Wtatagiunnatiiveans 3(2-2-5)
Current Topic in Biomedical Sciences
vhtehaliefiisatestuinginsmsdinmand Tnsufufensuszgndldniiug

fugrunsTanvmans devdeildsuneunneliinu nsfnwduaismsudeya nsnumu

1TTUNTIN BBUIY IATIFI WaI50] WAz IAUNANITNUNIUITIUNTTU
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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655512 T wasTuailvessadiugu 3(3-0-6)
Fundamental of Cell Biology and Cell Biochemistry
91 Wamns waglassaivesead msfnwianauifvesastuaiiidfnves
wad Toud ansTulawnse oty Tushu weuled wasdu o
Cell biology, cell development and cell structure, study of major biomolecules

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

655513 PIFAANNTUIVANEAS 3(2-2-5)

Biostatistics in Biomedical Sciences

ANNMINETRITIERR warn1sUszendldlumiTensdavmans Mmalasiziveya
1neite msldlusunsunoufinnesinerlunmafvnunuuasinsgidoya sauanisinld
lUsunsaiasenveyaniaaia

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 Fransauwa wazipsesdioduduiionsise 3(2-2-5)
Bioinformatics and Cybertools for Research
nsthanudiardeyameaansaunainyssendldlunuidemenisunmg msdudu

59U wardlnswiteyanisiiineuaziugnisy lneltinsesneufinnefuas Sumediidn 1

N1TAVAUMIAITULE  N1SUTEUWIBUAIAULUAYDIEY NTILATITYINIALELTUENIIRUTN T Y

nsvwelastasewas i finsiauresdy sauenssuuneiaveddusiy nsldaiesiions

ABLTIABININITITY LU ViedaynRdnea walulaBmauiuledyanaaeunsada srudeyasoulail

Msaseeulal nsunaweTenuIdemdianivsiing allon1sainnulsumanaila uaznisasng

LBN&a1T html
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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655522 watlaldennagiiauiuing) 3(2-2-5)

Research Technique in Immunology

mawTeuuoufiau uoufvefuaziiniflilunuiesufoRnsmegiiduiuineuay
At wadamsusnuazmahlioufiou weufivefuiand sufmsinhemasoulussgndld
Tunseadioitedelsainde wazendsenednvmans

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 \FesiioiTemetinvmans 3(2-2-5)
Biomedical Science Research Instruments
weilauaziadeailefldlunsidonsdinvmans uazdaluiana msuszgndldly

nMsfnNATemeTanvmans swdsdnuded uardednin veunalruazieTosioInenmans wu
winstusies idesusnansliviavdenseualiih msusnanslviuiavdlaevdnmamalasiniv
ns# msldansiusunnnisdlunisinaainats nsesaleseilagansinaainilaildans
fufunsed waznmsmsadieedt idesinmnuidunse-ua in3osgadeansdalusi® HPLC/FPLC
wATANIS Immunochemistry Fluorescent activated cell sorting N15datAs1gst fandlalng DNA
sequencing sy

The techniques and instruments used in biomedical and biomolecular research,
their applications in biomedical science research; advantages, limitation and drawbacks of the
technigues including centrifugation, electrophoresis, chromatography, labeling techniques, pH
measurements, Pipettes and dispensers, HPLC/FPLC, immunochemisty techniques, fluorescent

activated cell sorting, oligonucleotide synthesis and DNA sequencing
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655524 UFURNITITeNTIveEns 3(0-6-3)

Biomedical Science Research Laboratory

Tassnuidoszordy wadansldiedesdlorsqluiosufoinsifemetanvemans
LagIIeN e TIYAMEnT N15leTuUsEauNsalazuInaNI T3t tneiunsiiaieu]inase
Tueafuimide shanudlaifeadunszuiuns mnufn wiana wazanmnsanauwuaudde lu
Thdeiuszerduiilasuounne

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 WMALANTIIBYDITTUUINALaTaenLaen 3(2-2-5)

Research Techniques in Cardiovascular System

wadanugiulunsiideiieitesivssuulnaiowlain anudnugiu wasaug

Y

v A

ihafeifgatumedniteluseduaineluana Irineseduwad a35inen ndvingr vesszuy
slauazvaeaiden mafnuidesislunasanaans ludnimnasuasluuygud

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 wavluanavesssuuinlaasvaaniien 3(2-2-5)
Cellular and Molecular Physiology of Cardiovascular System

a

AuEiug e $23ne uazaiTinenssfuisadiiloagnaenifen saui
weBassInevedlsaLazAURaUnd Mintufusruutilauaznaonden Jased esuteuas
oAuTelnenaunauAIiugIumaiine woasadlinana

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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655527 $9ET I sERuwaduazluang 3(3-0-6)
Cellular and Molecular Radiation Biology
natnveanisgandusidluseduigadiiag AMuRAUNANITLgNITY N15AANZLE

sUnuuveIMsgdensimihfiveasadiiloldsusdlusniidieiu Jadeidnaseniulse

$98 AuduiusueINsUINIIUTAEaaINTIERBNIIAIUANNSAS AL wazNSINEYDLTAd
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

655528 Fineszauluanataslsaduomzs 3(3-0-6)
Molecular and Cellular Biology of Cancer
anwazyaguveansivelussiugaduaziuana nalnnisiauaznisasyiule

vo9z3s AudiiugiuveseadlaBud maneliiAnuxss fugiilunsavaunisyimiiivesead

NILUIUNTUUALAS NITAIVANNITIINGIL N1IAN8vead n1sdsdauneluwag wag N33

U159
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

655529 NISVN9UYDIEN 3(2-2-5)

Drug Action

Mé’ﬂmiﬁugmmsﬁﬂmwﬂaﬂm ﬂaiﬂﬂﬂiaaﬂqwésuaam nsUfAuRUGIEnIN AL
s mmi’tﬁEnr"fmzaznmﬁ’umiaaﬂqw‘émmm LAZANANRUSAUIUINET LAFYIaUAIANS
HadeiiAendostussznainiseongridresen sanfin nsAnduLAEIALNEN

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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655531 FEUUTINTUNNIVDIUY WY 3 (2-2-5)

Human Biomedical System

Tnssadreveniloiilo o¥ory wavsruuedoas mi‘vﬁmumaﬂizuuaﬁ’mmmmgwé
nMsmuAx aunaveseiulzdenisivdsullasdsunnden vislune1anin lasedursnisielu
amTemedadl a55Inen neiniamans wasne1dinen

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

655532 walianFideieiuiu wasfduegnuaumisdaymant 3(2-2-5)
Gene and Recombinant DNA Technology in Biomedical Sciences
wadarmsdudaineseaulaana sgnaude VRS uay malintugdlunianss

Anniansiugnssy leaudls mInmaviavesansiugnisy nagnsnsiendiansiusnssy ng

sumuINeIdule edamafuinuansiugnssy Fvilusiuliuians mlnseiuiinalusiu

NMTIATevduRaLLazUfATevelUsAY Tnunsvedusiuluraoannass wazn1sUsEENANIg

wialulagdanin
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

655533 wellansinsdsugadiionsisenidaiymans 3(2-2-5)
Cell Culture Technique for Biomedical Research
ﬁugmmﬁm&%LLazmifﬁJﬂmsﬁaaﬂﬁﬁ’ﬁmiwaLﬁysmL%aa‘%ﬁmazmim%wmmi

Aoagad wlinvensad madeusadgund nswenead nswmueadaneiug nsdienead ns

Aoawaduiaame  nMausnuasmsdsasadduiidn  msusnanauiBveneadduiudn  nng

Uszgndnsdsagadlunuideomedinemans
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



28

655534 wmafiansuenansiionsIsesdanymans 3(2-2-5)

Separation Techniques for Biomedical Research

NskENETSTIANNR waransTuall laguenay vuin JUTe Use uwazan1ie lag
wadanieniswen wu nstunies nsilasuninns il nnswendlense waluiin wagnisvinli
U3avs

Separation of biomolecules and biochemical, based on size, shape, charge and
state by using basic techniques such as centrifugation, chromatography, electrophoresis and

dialysis

655535 dnivaaes uaynsUszgndilonsidonsdanmans 3(2-2-5)

Laboratory Animal and Applications for Biomedical Research

doyanugiu waendnmsisndulunisliuasquadninaoaianmunmuesnuids
yilnvosdninaans dnifunanmsmuaumsivaneiug lnglditemiousiiAen fu daifunannis
AuAun1sAvaeiug lunduuszsnnifendu dnidaudsiugnssy n1sideednd lsudss uazatad
awdnd Anmvasadonisgunm msufiRdedniivasads sefeuuasngvaneiieaiuaiesssu
nivnaed kag alafnImdnd n1sveasakarnssuIun1sviinIsaaadtudad n1smiuuInsgIunIg
fugnssudnd mananiugdnd nslddninisinudug Bnsnsueenn raauuazesziutin g
Weomatnvmaniadinslidn iaaes

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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655536 qavssuraniUszgndiiiensifemedanmans 3(2-2-5)

Applied Microscopy for Biomedical Research

lassadeuazn19v191ur0andodqanssal ndesganssauBLlannsouLUUADIHIY
ndpsgansIAUBLanATOULUUdDINTIA Nndpsganssauriinnoulnaea ndesganssmiisonas NSy
fegna nsReinegns madatufedns medeufiugiu uagisnsdonmanidutunsgansse
AANS NSATIIABU NITEEAIN NITUUAHANITNARBY

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

655537 JEUIAINELUANG 3(2-2-5)

Molecular Epidemiology

AUl Lagn15UTEENATENIINNERRAINTUNITEBNLUUNITIENNTIIYAINS
LLazﬂﬂﬁmeﬁ*‘ijauﬂamﬂmﬁﬁamﬂ%uwmam% N1999NLUUNITANYINIITEUIAINGT INATIANIT
Audeyanieszuiningl nsiiukaginsgideyanisluanawasiiugaians malladsidetiade
MIUTEUININE AN

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

655538 NEANIALAZASTINGIVDINTLAL TEUUNITUD I 3(2-2-5)
Anatomy and Physiology of the Eye and Visual System
1A59A519az UYL laLdon1 99AUIENBUVBIAGAN kaLSsUUUSEEINEIUNANT

o

fugunsEuIunITaaiTion Ussaminen dnadve uasniduiuinen Mieadoatunsmuazns
ma«,ﬁu i’JZLI%ﬂWﬂﬁ%ﬁ%ﬁ%V]ﬂ’m@ﬂIiﬂV]’Nmﬂ

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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655539 n151E9E79 3(2-2-5)

Ocular Drug Delivery

wanMIMAndvIauAansvaanMshdenludiduntuasdiundwesgna dnuase
mManeInmanaziioifeiinaneiunsnszaeuasnsunsvosennn g‘ULLU‘Lﬂ,umiUixLﬁussuuﬁﬁdﬂm
91 Taawuliudagtilunisdideenm

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

655541 AMFIUVBANFYINGININ 3(2-2-5)

Overview of Ocular Pharmacology

fugrumundeine) Adniiianis wasndnnis Glandvaaumansuazindy
wamans) Tumsuszgndldfuaem wagnmssaifuerm suanslienn wgnatnafemnanii
Ananeafinsneeiieadesiulsam

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

655542 NITEMIMemansaEaUsEENa 3(2-2-5)
Applied Vision Science Research
nsusggnAldfiugiuansresszuuamn lunsadseruslimednemaniidio
dnfnenmuasnsuesiulagldimaianisidy
Application of basic knowledge of the eye systems for creating the new

scientific knowledge to enhance the potential of vision by using research technique
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Innovation in Biomedical Sciences

4

winnssunean1sunndludagdu wiesdenienisunnd wmalulagnianisunng

U L4 ¥

UINNITUAITIRIREINNITUNNE NISNAADUANNTY Lazn15Upeiuy Lﬂ%@ﬂﬁamﬂﬂ’ﬁuwwﬂﬁm%’ua
NINANMULALHETY NMIFUNWIERENNUIANTTUNINITUNNE

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

655571 dunun 1 1(0-2-1)
Seminar 1

MIYNAUBNANUINDINMIFUTITmanslutdesia q ivuatdelaewiunig fuei
39150] wagysanmsanuFildannssiuumeny Tnediausidunudangy

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

6555572 dunn 2 1(0-2-1)
Seminar 2

AsEUINaNUNINNTATIRNdonrdsiuInetnus Insdiausidunwsingy
A formal presentation of published research articles related to thesis and

presentation in English

655581 WMYTNUS 1 WU nwuun 1 9 UUBAR
Thesis 1, Type A 1
Anwesrdsznauinerinug duat numuenasuazuieiiisades fviue
Uszinuland/Mdeineniinus
Studying the elements of a thesis; reviewing literature and related research; and

determining the thesis title
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655582 WIINUS 2 UHUL N LU n 1 9 miefn
Thesis 2, Type A 1
WauenaswanALAnTIVEandefuIneninug (Concept Paper) wardnvina
mMsdauareionaswazadfeiieitos
Developing a concept paper and preparing a summary of the literature and

related research synthesis

655583 NGTNUS 3 WU A LUU N 1 9 wuwhin
Thesis 3, Type A 1
Wawnededlowaziznisive davlasedinerinug evnauenennznssuns
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

655584 NBIINUS 4wl N LuU A 1 9 mhefin
Thesis 4, Type A 1
Aususindeya Awszvideya davisenuanuiimitauesiosta seiuinw
Ineniinus davininerdnusatuanysaluasunaruiddoiiefaurineunsaunasidisanisnm
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

655591 WPIINUS 1 WU A WUU A 2 3 wihehn

Thesis 1, Type A 2

Anwresrusznauinendinug niefegaineninusluaindvdisades fivue
Usziitulang/fdeineriinus Wamnenaisuanininudnsivsenientuinefdng (Concept Paper)
wardmimanisdunzionansuazedfefiieitos

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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655592 INYITNUS 2 UKW A LU A 2 3 uwhn
Thesis 2, Type A 2
Wawededlowaziznisive davilasedinerinug Wevnauensnnznssuns
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

655593 IEINUT 3 WU N hUU N 2 6 Yienn
Thesis 3, Type A 2
Aususindeya Jwsizvdeya davssnuanuiimiiauesiosiansafiuinm
Ineniinug davininerdnusatuanysaluazuneuidoifieffaninounsmanasidnsansing
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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Research definition, characteristic and goal; type 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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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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The current topics in biomedical sciences emphasized on the
application of basic biomedical knowledge to the specific assigned topics.

Capable of review literature, describing, critical analysis, and presentation
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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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tn3eegad18a158nTuilA HPLC/FPLC tnAfiAm Immunochemistry | nsa-wua te3asgadneansdnlusii HPLC/FPLC maliana Immunochemistry
Fluorescent activated cell sorting n15d9tAs1g%analalna DNA | Fluorescent activated cell sorting n1sdsiAs1zviiamalalng DNA
sequencing Wudu sequencing Hudu
The laboratory instruments or techniques used in The laboratory instruments or techniques used in biomedical
biomedical and biomolecular research, their application in biomedical | and biomolecular research, their applications in biomedical science
science research; advantages, limitation and drawbacks of the techniques | research; advantages, limitations of techniques and instruments such as
including centrifugation, electrophoresis, chromatography, labeling | centrifugation, electrophoresis, chromatography, labeling techniques,
techniques, pH measurements, Pipettes and dispensers, HPLC/ FPLC, | pH  measurements,  Pipettes and  dispensers,  HPLC/FPLC,
immunochemistry  techniques, fluorescent activated cell sorting, | immunochemistry techniques, fluorescent activated cell sorting,
oligonucleotide synthesis and DNA sequencing oligonucleotide synthesis and DNA sequencing
655531 UfURMsIenadaavemans 3(2-2-5) 655524  UURNMsITemetavemans 3(0-6-3) “WasusviaTEin
Biomedical Science Research Laboratory Biomedical Science Research Laboratory —U%’U“ﬂbﬂmmiﬁnﬂ/
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A short research project, laboratory techniques related to A short research project, laboratory techniques related to
biomedical science research, introduction to methodologies used in | biomedical science research, introduction to methodologies used in
biomedical science research experiences and know how to do research | biomedical science research experiences and how to conduct research
by emphasize on working in the research lab, understanding the | by emphasizing on research laboratory practice, understanding the
processes, concepts, rational and capable of planning their assigned | processes, concepts, rational and capable of planning their assigned
short research project short research project
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Research Techniques in Cardiovascular System Research Techniques in Cardiovascular System
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Basic research techniques related to cardiovascular sciences, Basic research techniques related to cardiovascular sciences,
basic research and current techniques involving molecular biology, | basic research and current techniques involving molecular biology,
cellular biology, physiology, pharmacology of cardiovascular sciences in | cellular biology, physiology, pharmacology of cardiovascular sciences in
in vitro, animal models and human in vitro, animal models and human
655533 #3TIveIrenTaduariuanaveIsvuUmlaLasaendon 655526 d3TmMesEAULAd uazlulanavesszuuilauasviaeniden | wWasuskasein
3(2-2-5) 3(2-2-5) -Usutoseivn
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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 of cellular biology principles
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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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Radiation Biology Cellular and Molecular Radiation Biology UsuTesedun
nalnvasnisganduivdlussiuwaduay AmuRauninisiugnssy nalnvesnisgandudedlusedvieaduas anuiauninie | mwilneuazdngy
nsiinuzida Uuuveansgadsmsiminiveawadilieldsussdlusnni | Wugnssu msuiniduveawaduaznisifnuee sUuuurasnisgydenisi | Uiudiluussens/
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Mechanisms for radiation absorption on a cellular level. | msmeveusad -Ufumesuesnein
Effects on the DNA, genetic injuries, and cancer. Models for cell Mechanisms for radiation absorption on a cellular level, mw’ﬂwmmxﬁ&ﬂqu
inactivation and dose rate dependence. Variations of cell cycles due to | effects on the DNA, genetic injuries and cancer, models for cell
sensibility to radiation. Radiation modifying factors. The relation between | inactivation and dose rate dependence, variations of cell cycles due to
radiation injuries and the regulation of cell growth and cell death sensibility towards radiation, radiation modifying factors, the relation
between radiation injuries toward the control of cell growth and cell
death
655535 Fingnszdvluanauazivadveni 3(2-2-5) 655528 TngnszAuluanaLATIAdUB IS 3(3-0-6) | -Wasusasein
Molecular and Cellular Biology of Cancer Molecular and Cellular Biology of Cancer —U%U“i?lﬂmmima/
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Fundamental aspects of oncology at the cellular and Fundamental aspects of oncology at the cellular and
molecular levels; mechanisms of cancer initiation and progression, | molecular levels; mechanisms of cancer initiation and progression,
principle of oncogene, carcinogenesis. The basic of cell function and | principle of oncogene, carcinogenesis, the basic of cell function and
regulation. The processes of the cell division, cell regulation, cell death, | regulation, the processes of the cell division, cell regulation, cell death,
intracellular signaling pathways and molecular target of cancer therapies | intracellular signaling pathways and molecular target of cancer
therapies
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Research Techniques in Radiation Biology
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Basic and advanced research techniques related to radiation
biology, basic research techniques involving molecular biology, cellular
biology, molecular mechanism of the action of radiation modifier agents
and chemotherapeutic drugs in vitro, animal models, and human
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Drug Action 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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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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System Human Biomedical System Human Biomedical System UsuTesedun
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Structure of tissues, organs, and human organ systems; functions Structure of tissues, organs, and human organ systems;
and organ system regulation; homeostasis in response to environmental | functions and organ system regulation; homeostasis in response to
change or in pathogenesis. Explanation of organ system by integrating of | environmental change in pathogenesis, explanation of organ systems
knowledge in Biochemistry, Physiology, Anatomy, and Pathology. by integrating knowledge in biochemistry, physiology, anatomy, and
pathology
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Writing Scientific Paper Writing Scientific Paper U¥udlusussens/
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sandulunmsiBeumdnemans nsfnaenuany wdsiinn nmadeuuwny | senulunsi@eunsiveimans Msfnaonuany uaiin nsideuuny Mwdangy
fou mavioud {8y msideueh
Principles of scientific writing, drafting sentences and Principles of scientific writing, drafting sentences and
paragraphs, organization and streamlining the writing process, the format | paragraphs, structure and streamlining the writing process, format of a
of an scientific original manuscript, reviews article writing, commentaries, | scientific original manuscript, reviews article writing, commentaries, and
and opinion pieces; and the publication process, Issues in scientific | opinion pieces; and the publication process, releasing issue in scientific
writing, plagiarism, authorship, ghostwriting, reproducible writing. writing, plagiarism, authorship, ghostwriting, rewriting
655547 wiadlans3daieniudu wasfduiegnuaumsdinveans 655532 wiaflans3duieaiuBu wasduiegnuaumsdinveans “WasusviaT eI
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Gene and Recombinant DNA Technology in Biomedical Gene and Recombinant DNA Technology in Biomedical
Sciences Sciences
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Techniques in molecular biology include handling technique Techniques in molecular biology include handling technique
of genome reactions and advanced techniques for manipulating and | of genome reactions and advanced techniques for manipulating and
detection of genome, molecular cloning, gene, protein purification, | detecting of genome, molecular cloning, gene, protein purification,
qualitative analysis of proteins, analysis of protein mixtures and protein- | qualitative analysis of proteins, analysis of protein mixtures and protein-
protein interactions protein interactions
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Cell Culture Technique for Biomedical Research Cell Culture Technique for Biomedical Research -UsuAasuesieinn
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Principle of cell culture laboratory set up 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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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

655534 wadlansuenasiiiensienistavenans 3(2-2-5)
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 facts and principles that are essential for the humane use
and care of laboratory animals and for the quality of research, types of
animal model, inbred animal strain, out bred 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

655535  dnivieans warnsUssgnditensifomatanemans  3(2-2-5)
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

“UABusWas YN
-UsuAedugsigian

Mwdangy

655551 qanssruAaniUTzgndiomaIdenatanemans  3(2-2-5)
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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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 apply statistic methods for the design
of biomedical research and analysis of biomedical research data,
epidemiological  study design, epidemiological data correction
techniques and analysis, molecular or genetics data correction and

analysis, an update molecular epidemiological research and techniques.
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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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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

“Uasedviva




nangasBiavanans Usuuse w.a. 2559 nangasaivaansuiuuse wa. 2564 anszlumsuiuuse
655543 winnIsunsTaLavAmans 3(2-2-5) | AUasedlu
Innovation in Biomedical Sciences
winnssumansuwmdluiiaguy wndesdienismsunnd malulad
NINTUNNY WINNTIUNISITITENINITUNNE N1SVAAOUAANTDS Wazns
Uoafu 1e3esilonanisumddmivgymmnaninuazigels nisdunundes
NNUIANTTUNWATUNNEG
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
655570 dunuwn 1 1(0-2-1) 655571 dunun 1 1(0-2-1) ABsustanein
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A formal presentation of current topics in biomedical A formal presentation of current topics in biomedical
sciences with an emphasis on researching and criticizing knowledge | sciences with an emphasis on researching, criticizing and integrating
gathering from papers and presentation is performed in English knowledge gathering from articles and presentation in English
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Seminar 2 Seminar -USuAesuienein
nsdaueranuAIIMIiudYaanslufitonis 4 maauenauSinnshifiuifiaesadesiuinerinus | awilneussdingu
Puasislnewiuns duaih 30saluasysannisanudiildannissuneny | duauslaglinmundsngy
uazmsiiauelaeldnwdingy A formal presentation of published research articles
A formal presentation of current topics in biomedical related to thesis and presentation is performed in English
sciences with an emphasis on researching, criticizing and integrating
knowledge gathering from papers and presentation is performed in
English
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dauslaglinudingy
A formal presentation of published research articles
related to thesis and presentation is performed in English
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Seminar 4
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A formal presentation of published research articles related
to thesis and presentation is performed in English
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Studying the elements of a thesis; reviewing literature and

related research; and determining the thesis title
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Develop concept paper and prepare the summary of Developing a concept paper and preparing a summary of
literature and related research synthesis the literature and related research synthesis
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Develop research instruments and research methodology Developing research instruments and research
and prepare thesis proposal in order to present it to the committee methodology; and preparing a thesis proposal in order to present it to
the committee
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Collect data, analyze data, prepare progress report in order to Collecting data; analyzing data; preparing a progress
present it to the thesis advisor, and prepare full-text thesis and report in order to present it to the thesis advisor; and preparing the
research ariticle in order to get published according to the graduation full-text thesis and a research article in order to get published
criteria research article according to the graduation criteria
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Study the elements of thesis or thesis examples in the Studying the elements of a thesis or thesis examples in
related field of study, determine thesis title, develop concept paper, the related field of study; determining the thesis title; developing a
and prepare the summary of literature and related research synthesis concept paper; and preparing the summary of the literature and
related research synthesis
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Develop research instruments and research methodology Developing  research  instruments and  research
and prepare thesis proposal in order to present it to the committee methodology; and preparing a thesis proposal in order to present it to
the committee
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Collect data, analyze data, prepare progress report in order
to present it to the thesis advisor, and prepare full-text thesis and
research article in order to get published according to the graduation

criteria
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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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-Luetragoon, T. Pankla Sranujit, R, Noysang C. Thongsri, Y., Potup, P, Suphrom, N,
Nuengchamnong, N., & Usuwanthim, K. (2020). Bioactive Compounds in Moringa oleifera Lam.
Leaves Inhibit the Pro-Inflammatory Mediators in Lipopolysaccharide-Induced Human Monocyte-
Derived Macrophages. Molecules, 25(1), 191. (Scopus) (January)

-Usuwanthim, K., Wisitpongpun, P., & Luetragoon, T. (2020). Molecular Identification of
Phytochemical for Anticancer Treatment. Anti-Cancer Agents Med Chem, 20(6), 651-666. (Scopus)
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-Luetragoon, T., Rutqvist, LE., Tangvarasittichai, O., Andersson, BA., Léfgren, S., Usuwanthim, K., &
Lewin, NL. (2018). Interaction among smoking status, single nucleotide polymorphisms and
markers of systemic inflammation in healthy individuals. Immunology, 154(1), 98-103. (Scopus)
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-Chidnok, W., Vanasant, T., Hiruntrakul, A., & Bailey, SJ. (2020). Effects of high intensity interval
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