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AND3UIIIEIVT LATNARNSNTITIUTVDITIHIY

LNG 550 Fwuiuiugrunwndsnqudmiutndnussiutudindnu 2 (1-2-6) S/U
Remedial English Course for Post Graduate Students
AvrsAunau : il

seAnEyatuuiui ugiunnsinguuasinuedisnduresinAnvii elieglusedud
ansadeu 31 LNG 600 degnafiusyansam nasnsudnalitndnviinanusiulalunisld
nwsangu Tudu ievien Tldfmund emdindueu usyadunisudladgmnissou
adsnguuesinfne Tnsamngusudu dindnuidyuunniian uenanddsdaasuliindnw
BouimsdansmaSeumenuies sudumsimun vinvensBouinwdnge Inglidesisasiaou

This course aims to instill the background language and skills necessary for undertaking
LNG 600 and to raise the students’ confidence in using English. There will be no predetermined
focus of the course, but instead it will concentrate on those areas where the students are
weakest and need most improvement. The classroom teaching and learning will be supported
by self-directed learning to allow the students to improve their language and skills
autonomously.

HAAWSNSISEUS :

1. Identify main ideas and supporting details

2. Write different types of sentences and paragraphs

3. Express and discuss ideas and opinions
4. Select appropriate resources for self-study
5

have responsibility and ethical awareness

LNG 600 n1wdenguszndtenisiteulunangasdmsuiinfnerszauiudinfne 3 (2-2-9) S/U

In-sessional English Course for Post Graduate Students

[ 1

FUIAUABY : LNG 550 391USUNUN1E199nged1nsutnAnsnseauiudinfne

¥
a A v

518391 UITAIANONAUITINYE N8I ¥R B0 UNTLS 8 UTeIUNANYITZAY

9

Joudin@nwn Audenssuenans Ingrmanswazsmalulag Inewiurinwen1sinU]on weldiiunidng

Wenhensal lnenss sedvlyadunisidniwdenguiinssiuanudenistunisldnivives

v =

UnAnw laglanzaun1sey waznsilsudadndnwinesddlunisilesnu lusedwdnfnuiay
LARNUJURTUAUNTVINLATINUATLANITN Toyas 198 auiensiliguseugnying uenani

UndAnwaglaisousnagnsnisisewielninwenisiseud nwdingualteaues iiverluldlunis

= = Y a 44 a !
Hoansnuaswenieaseunaly



12

This course aims to develop English language skills relevant to mature students in
Graduate Degree Programs in Engineering, Science and Technology. It will be based on practical
skills, but will not be yet another grammar course. Rather its focus will be on the real language
demands, particularly in reading and writing, faced by students in the course of their studies.
It is project-focused and simulates the stages in preparing and presenting research, from finding
references to writing a final draft. The course will equip students with language learning
strategies to facilitate ongoing autonomous learning and will emphasize language use not
usage, real communication not classroom practice.

HAAWSNIISUS :

[N

Identify main ideas and supporting details
Take notes from reading and listening
Write a summary

Write an argumentative essay

AR N

Make a presentation and discuss the topics

BIE 600 AAansaudanmidosdu 3 (3-0-9)
Introduction to Biological Engineering
IeAunau : Ll
Arwnmsndesiures avivennisimnssudhnimuasnisussandudnnisiiugiudu
Amnssumanifunisinsssissuumedinemaiinsnamianisussendldinensimn sy
T WTUITUAIURNY 9
Learn and underlying an overview of the multi-disciplinary field of biological
engineering and application of engineering principles to the analysis of biological systems.
Applications in biological engineering field will also be presented.

HAANSNISISUS :

1. @unsnesuisanudenlesszyinsanuimeinimnssnarininelunsfnunssuy
9T sdsaneing 4 AluAmnssuinmuazeunetieiusegianstinmg
MeendenssuTInwluussynaldla (PLO 1A Level 1)

2. annsadenidmnuiunsesenidulnAnlumailvssgndlusAdeifedesiu
AENTIUTINMNLA (PLO 1A Level 2)

b4

3. annsadenldinsesiiolumsduaimanuiuastoyania q seauedld wazasening

&

fainweNdndudasiauiuduiaraulidisala (PLO 4C Level 1)
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BIE 601 3AINTTUYININYUES 3 (3-0-9)
Advanced Biological Engineering
AvrUsAunau : laidl

(%
[

NSANINITMNITNTINMITEN  nwddTeuasianluidedugdluauide 9 ves
FEINTTUTINN 19U MIUsEIadeyan1InIm aunsalimsunmg Jandinim Imnssudiluiana
Amnssuigad Imnssniade uasvmansiiuyannedon Wudu

In-depth studies in biological engineering. Advanced research and development topics
in various fields in biological engineering, such as biological data processing, biomedical
devices, biomaterials, biomolecular engineering, cell engineering, tissue engineering,
regenerative medicine, etc.

HAAWSNISISEUS :

1. aunsnedunefeiuvdnnisuazmusiddniddgiifeadeatunsidelusnu

AINTINYINN (PLO 1A Level 1)

2. ansaidenliuvuiiass wmaiansmeass uasalesdieldeiisndulunsudletym lne
Boufandnegnauideiviuarislufuiemnssudanimld (PLO 1B Level 1 uay PLO 28
Level 1)

3. annsussdiuligm ey aseslunsuilydymvessmAdeding o ielviuszgndld

AeldiBousanaidedmiuudlatymld (PLO 2A Level 1 wag PLO 2C Level 1)

BIE 602 MALANITNAADINIIIAINTIUTININ 3 (0-6-12)
Experimental Techniques in Biological Engineering
AvrUsAunau : laidl
a ° A a Y o Y a = v Yo = a v
WALALUNNSTNINTNAABINIALITOINUIIUNIAUIFINTTUTINN LuuimuﬂﬂﬂwﬂLisugLﬂaa
AUANEINNSOTUNSTININTNAGEY N158BNLUUAITYIAGDY NNTBBUNUNANISNAABILAYNISIIEUTIY
NUHANINAGRY TN sianuinissunluiyimnssudinmiiuninldiulandUyves
a d’l
V1Y
Experimental techniques in various aspects of biological engineering. Design to teach
students laboratory skills, experimental design, interpretation of data and technical writing of
the laboratory report. Applying principles encountered in the previous biological engineering

courses to the problems assigned in this course.
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HAANSNSISEUS :

1. aunsoufvinmameaeaielflunuidelusuanlufesl fifinsmaaesnsingimans
WIDLUNTAIUIAUIAINTIHTINNLA (PLO 1A Level 1, PLO 1B Level 2, PLO 2D Level
1)

2. ANMINDONUUUNIVIAGY WarRnTiaTesitoyaTilduanmanaaesdesiuld (PLO 2A
Level 1, PLO 2B Level 1, PLO 2C Level 1, PLO 2D Level 1)

3. annsavimsvaasaiiniuUiRnuaTe WenaunaunmIAGsunluin BIE 600
uay BIE 601 Wwefule (PLO 3A Level 1, PLO 3B Level 1)

4. gansaltivaiansdisunenunimeassnaneimansla (PLO dA Level 1, PLO 4B

Level 1)

BIE 500 N15E519UUUTIABIAAIAANENIATUIAINTINTININ 3 (3-0-9)
Mathematical Modeling in Biological Engineering
AvrUsAunau : laidl
umhifosdudmsunsanauusasmendinemans walanendamaniuayisnisanma
Amnssumansildlumsuitymiferfussuumsadinm - msssgndldinadandinmansuaznns
a$rauuuasadfislidiladedygmmadamnssudanmn
An introductory course to mathematical modeling. Mathematical techniques and
engineering approach needed to solve problems in biological systems. Applications of the
mathematical techniques and modeling approaches to understand biological engineering
problems.
HAAWSNISISEUS :
1. awsnedusmeieriunisaiauuiaemsadinmanidnemadaig q 1§ (PLO 1C
Level 1)
2. annseaduuusaesadamaniiisassnsienieunngnisaiiiiatulussuy
M9TInla (PLO 2B Level 2)
3. @NTIATIEReR  Ueney  hazmumunzadlunsinuuIaswenmaaansluly
wAleymle (PLO 2C Level 1)
4. ansnagumnuddgiiulsslovidensussgndldauaisihunmsdiassssuume

LUUSaDIeAgdinFnansfiadnety (PLO 4B Level 1 waz PLO 4C Level 2)



15

BIE 510 52tU8UASINYAIMIUIIUINNIAIUIAINTTUTININ 3 (3-0-9)
Research Methodology for Biological Engineering Research

FyrUeAunay : bl

HUFIUYRINTEUINNTITeMeudmnssudinmlagaseunquiide n1saslandnuide n1s

<3

a v

@EUNFTIY NTEBNKUUMINARBY N135IUTITBYA N1TIATIEviTeya N1sUsLlunan1TIde dn

Qe

b

2395550lUNTSYINITY NTTUIUNTNUNMIUITTUNTIUVDNUINY  ATIATIEHTIININEUYD I
Auiifunt Fvesiugiuwesmmiiaueiag s douna i wingmans
Basic biological engineering research process, for example, research problem
identification, hypothesis formulation, research design, data collection, data analysis, research
assessment, ethical principle of research, research assessment, literature review process,
critical analysis of published research, basic research presentation and scientific writing skills.
HAANSNISSEUS :
1. @u13003UIUNITUIUNITINENINIAINTINTININ (PLO 2A Level 1)
2. @NNINRUILNTTUIUNISVDINITEONLULIATY anlandedsedilasuneumuny (PLO
2A Level 1, PLO 2C Level 1)
3, a’mﬁﬂ‘imswﬁsﬁaiﬂa‘lmeflsﬁué'ﬂaaaLLazLﬁaﬂiﬁffm%aﬁaa%ﬁaﬁmmzau (PLO 2B Level
1, PLO 4C Level 1)
4. @115aUszIEUAI88199147398 (PLO 2C Level 1)
5. @1115095U181aN385551IUN15VINI98 (PLO 3B Level 1)
6. annsaduduteyansiidennundsieyasing o Mindefiouazazulaniuddy (PLO
4A Level 1, PLO 4C Level 1)

7. ansadiauanuifelaensyanaznisidey (PLO 4A Level 2, PLO 4B Level 1)

BIE 610 #1N15OYNUSIZAUES 3 (3-0-9)
Differential Equation (High Level)
yrGeAunau : laid
N33 NENNIINNAMIRAaAsKarN1TUTEENAIBN SN eANemansdmTuly ey
Fmnssudinmigy dewaaswarndsuneluead  namansvedlvauazaaumansiadii
Retestuimaduazeioglusnnme laglimeiiansuiaunsideeyiusaiy wasdsoyiusdes
diolildmmeuwuuLLLT way Amneuideiiay
The formulation of a mathematical model and the solution of problems in

biological engineering, for example, heat and mass transfer inside cells, fluid mechanics
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and reaction kinetics. Several techniques to solve both exact solution and numerical
solution of ordinary differential equations and partial differential equations.
HAANSNISSUS :
1. ansounlangdgwn Ordinary Differential Equations (ODEs) lalsianagidu 1% Order
ODE #1398 2" Order ODE (PLO 1A Level 1)
2. @31901175 Series Solution Wag Laplace Transform anlalunsundeynilang ODE
19 (PLO 1A Level 1)
3. ansauntandileyn Partial Differential Equations (PDEs) 19 laeld3s Similarity
Solution, Separation of Variables wag Laplace Transforms (PLO 1A Level 1)
4. ansawdsuaun1s ODEs way PDEs Wiluaunsuuufivads uagmenauldse
LUsunsu (PLO 2A Level 1, PLO 4C Level 1)
5. @usanvadtangniaianssudinwliiiduannisnsadineansts (PLO 1C Level 1,
PLO 2B Level 1)

BIE 611 adAnugIudwiunuAdenadiudanisunng 3 (3-0-9)
Basic Statistics for Biomedical Research
AvrUsAunau : laidl
amuduasvinmsfiugiuresismnsadalilaerlulundfematnmaunmduastn
Jeonssn  laewiumsdenldiinsmeadfiiivansay  (HEVAdeULUUNT A NRaLUBUNS
W53n) wnunsBouaiinsadneansidudeu n1sdenismInsaiiidmiuvdeyansisosing o ¢
pgavInzaNLazannsaliveviiufnesiamefiionanateyaduls
Basic knowledge and concept on statistical methods commonly used in biomedical
and bioengineering research. Emphasize on appropriate statistical tests, including both
parametric and non-parametric tests, as opposed to the complex mathematical underpinnings
of the statistical tests themselves. Selection of appropriate statistical methods for different
types of research data and effectively use computer software to interpret raw data.
HBANSNISEEUS :
1. mmmLﬁ@ﬂiﬁﬁ%’%mimaaﬁaﬁmmzamLﬁamﬁlm']zﬁﬁﬁayjaﬁwuﬂ"’ﬂﬂiumuﬁﬁww
AMINTTUTININ/TIN1TUNNE (PLO 2B Level 1)
2. aunsoldwerdinsneufinediiiovnisinsyinieadals (PLO 2B Level 2, PLO 4C
Level 1)

3. anansesuiswaziUateyaaidelegldiznismeadiale (PLO 2B Level 1)

4. aanseedunelimsmeatanitlunsiinsgideyanidu q la (PLO 2B Level 2)
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BIE 520 N15USENIANATYYIURAZAINNINITUNNE 3 (3-0-9)
Biomedical Signal and Image Processing
AvrUsAunou : laidl

Y a o [

NANN1TVOUNATANTYITIAANSYYIALAZAINNNAITUNNE  N1TUTELIANAFY QY ILAZAIN

o

(%

Mansunnditoedu MTIIATIZAFYYIULAZAINNNNITUINEG  AILUANAFYQYILAZAINN
nsunnd nsuszgnaldlunuidy

The principles of biomedical signal and image acquisition. The pre-processing of
biomedical signals and images. The analysis of biomedical signals and images. The medical
interpretation of biomedical signals and images. The application of biomedical signal and

image processing in research.

HAANSNISSEUS :

1. mmaaa%mEJmmi‘ﬁugmLﬁmﬁ’umiﬂizmama Fyeyraiuwaznmvanisumdla  (PLO
1A Level 1 gz PLO 1C Level 1)

2. aunsnduasauuandsresizussinanams 4 1 lneseyded Todosuazarumanzay
Tumsinlldundam (PLO 2C Level 1)

3, mmaaﬂizqﬂm“lsi’fmmiﬁug'}ulﬁmﬁ’umiﬂﬁzmama H e LA NINNINTHINS TR
ARTevdYe LAz NNl (PLO 2B Level 2)

4. awmwaaﬁaawmamaﬂazmamaLLaz"Emeﬁé@mmLLazmwmamﬁLmeéiﬁ;:ﬁm%’ﬂﬂﬁ

(PLO 4B Level 1 way PLO 4C Level 2)

BIE 521 UnyeyrUseAngannszuudanin 3 (3-0-9)
Biologically-inspired Artificial Intelligence
AyrsAunau : haill
FaneulyseAudilafuusaiunalonnssuumedanm vdnnislunisesnuuuie
Lﬂuﬁ{]mmﬁmmmﬁﬂuﬂéf msUszgndlidaneiiiudyanussivgifontameng 4 W s
dndula msfum msdudu msdangu mamawmnzay Wiy Tussuuiifinradudeustnassuu
I
Artificial intelligence algorithms that are inspired by biological systems. The concept
for designing intelligent agents. The application of biologically-inspired artificial intelligence
algorithms to solve problems such as decision-making, searching, retrieving, clustering, and

optimization in complex systems like biological systems.
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HAANSNSITeU] :

1. annsnesueamuiiuguiitudanesfiuyyussiuildsunssdumalannszuy
9T Mle (PLO 1A Level 1 waz PLO 1C Level 1)

2. aunsnduasenuuanassiedanesiutiyyseiusilasunsetunalannszuy
MITINMLAaISLA lngseyted Jeses wazAanuwtizadlunsiilUlduidym (PLO
2C Level 1)

3. annsaUszgndlisaneTiudynusevgildsuusadumalaanseuunedaninluns

A

wAladayla PLO 2B Level 2 wag PLO 4C Level 2)

BIE 522 @u@dazn15UNAN 3(3-0-9)
Brain and Mind
AyrdsAunay : 1l
wugtAeatuneiniavesaussasntinfinisvhauresatssudazauiisndudeddlunis
vhanudlansyuiunsiviuasiindnvesuyud Taoyjaiuiliiviuanudeslssvesnieiniaves
aussiidsuarenszuiudndulavesvesyudlaglinseunudanisnuininenssuilunisesune
anudenleadangnn ﬁgﬂﬁaQﬁﬂawmiﬂfﬂ’mﬁﬂﬁﬂﬂii’f&jmiﬁmmﬁﬂwmiaaﬂLLuumimaaqmq
woAnssumansidausanuuasfnnuldnieldanuduniududusssuvfvesuyvely
nszurumsindula uazidlanmsussgndlddyaamdinmiiionsiiaunalnmsvihnuvesaues
Tuanunsaldng 9
Introduction to the brain anatomy and function of each brain region in which relate to
how the cognition and perception work. Learn how to observe brain functionality from a
cognitive psychology standpoint. Cover essential knowledge for establishing appropriate
behavioral experimental paradigm, acquire biological signals properly and analysis of brain
mechanisms.
HAANSNISISUS :
1. annsnsdueamudiiuguiiieadesiunalinisinuresanesuyudlugiusig q (PLO
1A Level 1)
2. annsehmnuimameinavesaNsstarinine msuiluussgndliviodeuledluay
Amnssndnmlale (PLO 1A Level 2)
3. mmaaaﬁﬂiwﬂsﬁﬁﬂmmﬁmimmLLathizmm%mmmi%’uiﬁ’ummiéumLﬁau'ﬁ"m%’u
Souldl (PLO 4A Level 1)
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BIE 620 @nsaumnAvasdayan1e¥ianin 3 (3-0-9)
Informatics on Biological Data
AyrdsAunauy : laidl
nsldwatiaedimnudmiunsinseideyana@inim - NMIseyanvuslauYeItaaniy
Fanm msuunnguuazssvesteyanistinmm mevihimiesteyanisdanmiioduviuagssy
ANUIINTBYANNTINN NITATNANLAARINTRYANTIN MTUssendldansaumevastaya
NN INTUNLIIBAUIAINTTUTIN N
Using computational techniques for biological data analysis, feature identification,
clustering, and classification, etc. Mining valuable knowledge from biological data. Visualizing
biological data. The application of informatics on biological data in biological engineering
research.
HAANSNISSEUS :
1. mmiaa%mEJmmi‘ﬁugmlﬁmﬁum5aummwﬁaa§amﬁamw LAZNTZUIUNITVINIY
'1‘7immzam'amiﬂizmamasﬁaagamagfnmwiﬁ (PLO 1A Level 1 uag PLO 1C Level 1)
2. aunsaUssgndldarudiiugudunmstssnanadeyalumssidumiadedu
ansaumevastayan1ein1nla (PLO 28 Level 2 uag PLO 4C Level 2)
3. annsaussiulssdvininvesisnisussinanadeyald (PLO 2C Level 1)
4. aansadeansnaanmsUszinanatarinzideyanadinmlsidudlald (PLO 4A
Level 1 wag PLO 4B Level 1)

BIE 630 &A% 3 (3-0-9)
Biomaterials
AyrdsAunau : Laidl
fugumesutandinm Swseneulude wanadin lave weziesin fiansaldlusenie
uywdld vilisuisugruasadladetutanianm wid nsussendldtagTanmluay
Fanswnnd anudiulanesianie aaenautetiruarisnimadeunaulnluly
An effective background in a wide range of biomaterials that include polymers,
metals/alloys, and ceramics and that are currently used in human body. The basic knowledge
and understanding of what biomaterials are made of, functions, biomedical applications,
biocompatibility, as well as the regulations and biological testing for biomedical use will be

covered.
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HAANSNSISEUS :
1. annsnesuieAnuiugufeiuiantinnitanunsaldlusimenyudla (PLOIA

Level 1, PLO 1C Level 1)

2. annsafuainaniiazdeyanie 1 meaues nuvaoyaihiidedeld iileiaue
foraueanAdeiAgtesiutaganm (PLO 24 Levell, PLO 2B Levell, PLO 2C Level
1)

3. ansninTgiareiuneiuensduandeuiduSeuisatuiugunsdiutan
Faamadiagng q fldlusenemgedautinmageusasmsimumaluladluafag

Fanmle (PLO 4A Level 1, PLO 4B Level 1)

BIE 631 JANITUUBIED 3 (3-0-9)
Tissue Engineering
AyrUsAunau : Ll
& A Yy o o 1% & A Y} X I v a aAda
‘Wug’]u‘wLﬂEJ'J‘UE]\‘iﬂUM@ﬂﬂ’]ﬂUﬂ'ﬁﬁ’i’NL‘LJE)LEJE]LLﬁ3@’38’38%‘143J’11‘V11ﬂu‘1/i@<ﬁ/1®ﬁ@<1LL@%I‘LJE?NJJ‘U’N]
FaUsznousme nMsasnwadiizaunlglunisaiiaiewelml nMsoenuuULaNITHANLATIET 1S
o (Y = = J dil’ = g.J/ v a = & o Qy dil’ =
mwﬂmaqmmw RIREVAN miﬂqﬂmmuawa uaﬂf\]’muummmiaﬂﬂﬂEJmmiUszqﬂmuwmuawaiﬂ
14934
The principles underlying strategies for the regeneration of tissues and organs in vitro
and in vivo are addressed. These include appropriate cell selection, biomaterial scaffold design
and fabrication, and the preparation of implant grafts. Examples of tissue engineered based
applications are analyzed as case studies.

14

NAANSNISI58US ;

[

1. anunsnodunevdnnslunisaiadedenaretoay (PLO 1A Level 1)

2. ansnsaesuievdnmslumsudnlassainsihainandinm miﬂqﬂmmﬁm?ja PP
LAz TanlATeaia (PLO 1A Level 1)

3. awsafnvwnanuiuasdeyafiisatesivimnssudedo  nundsdideiiold was
aAUTIILR U1 LAy IiouTIuTY (PLO 4B Level 1, PLO 4C Level 1)

4. muelegiuandenlimedalumsaiaiodouaretons  mandnlassadnedivhann

[y

Fan@inmiumangay sudansiludssyndld (PLO 2C Level 1)
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BIE 632 Usingmisaluudsluszuudaanen 3 (3-0-9)
Transport Phenomena in Biological Systems
AUsAunou : murNUTuvaaeau
Anuntauanalnnsadsiuliaufinsnszanevesasluns aluuaniiuiuaguuy
wasywauAnsnszaevessamniiuvesduazlunmsivatuuafivinisunsuaznalnnisaseiuina
nsnsganevesanududuluvesduarlunisivawuuanfiunnaunisveanisilasuulasdmiussun
nawesAUTzNaU
Viscosity and the mechanism of momentum transport, velocity distribution in laminar
and turbulent flows, temperature distribution in solid and in laminar fluid flow, diffusivity and
the mechanism of mass transport, concentration distribution in solid and in laminar flow,
equations of change of multi-component systems.
HAANSNISSEUS :
1. @W19095UIUUSNNITURINITARIIUAIINTOU WA Lazlumudy (PLO 1A Level 1)
2. ansawitymdeitestunisivavemedva  uagnisasiuaudousaziialuves
Inauaziiioifie (PLO 1A Level 1)
3. gunsaadsuuiasmeadaeansdmiulgminesdestunisivaveweina  uax
N13ENUIIATUSEUUNTIINGT UagaINNT00BUIUANNATIN VOULUA WaBNITWANLT

Faviulule (PLO 1C Level 1, PLO 2B Level 1)

BIE 633 nafanIgaNm 3 (3-0-9)
Biomechanics
AdsAunou : murNNTuYesEeu
anudiugrudileAnummahauuazmaedoulmvesiumenysd  Tasfinwiwazrhai
dlamenenmuaznisnouauesednssan  néude Wby uasAnuidnfeduesingunds
ufsmslinneiAgfunamansuazaamanivessnine  nadndvosszuuusiiivese nsna
wufy n1snszunn swdsAnmeuduiudszrinsnsegnildenserulusyuuderevesyud ms
Anneimaiedeulmuuuinn ssuumenwin uasAnnanuudwesian Ay Anaedon
uaranautRuazniseenuuuTesTann9iiiver sufmguierudenie ludugarevedinias
whuAgfunsinuidestuanaludanadeaznandmdnnaiednldlunsaiauuiaemis
ARIRANENS
Basic knowledge to undertake a biomechanical approach to the analysis of human
movement. To understand the physical actions of bone, muscle, tendon and ligament and

become familiar with the kinematics of rigid bodies and their interaction at joints. Introduction
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to static and dynamics of human body: forces and joints reaction forces, impulse momentum,
angular kinetics, dynamics of limb rotation, kinematics and kinetics of linkage system. Gait
analysis, rehabilitation engineering along with strength of materials of biomechanical systems
stress, strain, properties of biological material, viscoelastic property, models of material
behavior, and fracture mechanics. Molecular mechanics, including the concepts of molecular
modeling and simulation.
HAANSNISIU] :
1. @15093UEnaNNSVRINAMARSTINI wareSutsnsiadeulaiusg 9 ves31ene
wywdluseninananssuunid (PLO 1A Level 1)
2. mmmﬁ’]maﬂﬁmLﬁaﬁauﬁﬁwﬁﬂﬁiumimu@mmimﬁaulmsuaﬁ'wmEJ (PLO 2B Level
1)
3, gunsafnusfinszyhdesenglurazedeulm (PLO 1C Level 1)
4. @nsnauvInaemadineansdmsuLidamluenauasiwadluing (PLO 28
Level 2)

BIE 634 warlansvaslnaLaznIsAILIN 3 (3-0-9)
Computational Fluid Dynamics
AdsAunou : murNUTiuvegEeu
Amdiugrufeiutonisiiluvesngnasiuasnanssny  wagnmTINTeINAMAnsUes
Tnakaznisrumaiifedasiunslinnsiuarnisesnuuuniadnianssy aunsmsideadniiles
5w (PDE) F3mavnslludvinesisuidesiu nquifiuguwaznisussandisnisduanifuaunis
wuudaesiifsadestunisinavesvesina
Introduction: General remarks on the discipline and impact, and overview of CFD on
engineering analysis and design, Partial Differential Equations (PDE), Basics of Finite Difference
methods, theoretical background and application of numerical algorithms to selected model
equations relevant to fluid flow.
HBANSNISEEUS :
1. @15093UUUANNTY0ID NS Iavd s UNamansvesvesiua (PLO 1A Level 2)
2. mmia‘lﬂﬂmmmauﬁaL@@%Lﬁaﬁm’amuaﬁLmﬂzﬁﬁﬁayjamqmamw (PLO 2A Level
2)
3, gunsnaduuuasneedinanansiiieidestunamansvesedlva (PLO 1C Level

2)
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BIE 635 szuuthdseniasdu 3 (3-0-9)
Introduction of Drug Delivery System

AyrueAunau : bl

fugruneauszuuildlunsidsenlylutagusasnsiamnssuuidenlagly

<3
(%

waluladtugaiievinlilunsaireuinnssusuuuulmilunmshden  dlanalnuazedalunis
muAy mMstanUdessnnuesszuuiimuaunisanUdesinegn seuuthdsffvuadnsesuunly
wins uazmstharudiluldlunisussgndsufundnmamalmnssudannld
Introduce the basic principles of traditional and novel drug delivery system to apply
the principles to develop new innovations. The basic and some in-depth knowledge to
understand mechanism and technique that affect the control release system, using of
nanotechnology in drug delivery system, and applying this knowledge with biological
engineering principle.
HAAWSNISISEUS :
1. annsneduneanudiiugiu ndnns ngud weluladmsndniiiedestussuuidenls
(PLO 1A Level 1, PLO 1C Level 1)
2. annsndenlesnalnuazmadalunsemununisanUdosfnenyesszuy (PLO 2A Level
1. PLO 2B Level 1, PLO 2C Level 2)
3. annsafuaieufuasteyaing 9 Meaues Mnuvaeyatiindefiold uas
anansawauvinueAsuduiiovhaulidisals (PLO 2C Level 2, PLO 2D Level 1)
4. annsoinnsikazefuneiueasduanileusuiuisuiefuiuguhdseilaly
Hagtunasmaiaunszuuthdselasldmaluladduge  sadansuszgndausitugiu
meszuuthdseniienssimumeluladluaydmnssudinin iunsdeu vio My

18 (PLO 4A Level 2, PLO 4B Level 1, PLO 4C Level 1)

BIE 640 L¥ULY3YINN 3 (3-0-9)
Biosensors
Adeduniau : Ll
=2 & Y a s = Y o oA’ a %
Anwiugiuneedeanssumaninidlunisesainluanavuiainguadue 1Usiu wad
lnginlanmsuszgnalummageuniads Mademandunssy uaznshdunamedunaey
a ax IS ¢l 1% = = v = <
gauglimalulewduiwesnusenaume alllnih nsiTeduas nsAsviEuYBNdsd wag NITNBITIU
A uaziinsaeudnuasvasaliiurkuuIing Satanssuiunsdmsululeluanaieudiniu
L a o Y = % o e I 3 i v
wuiduwlasdyaa  Teeleuinmsihaunnnsdlinwvesssuululeduwes  Aldlunsan  Tu

wangnsaeunsEUILMIAsiNdmiunsaTIniantiam auviswenglugmsidelutadunay
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GuwesuuulnifiAedestumaluladseduuly Wlafind a3ada uaznlosdearislniildneinu
vsdukaslushu
Learn the underlying engineering principles used to detect small molecules, DNA,
proteins, and cells in the context of applications in diagnostic testing, pharmaceutical
research, and environmental monitoring. Biosensor approaches including electrochemistry,
fluorescence, acoustics, and optics will be reviewed. The course also teaches aspects of
selective surface chemistry, including methods for biomolecule attachment to transducer
surfaces. By learning how biosensor performance is characterized and analyze case studies of
commercial biosensor systems. The course teaches classical methods for biodetection, but
also extends into current areas of research and novel sensors involving nanotechnology,
photonic crystals, and new tools used in the fields of genomics and proteomics.
HAANSNISSEUS :
1. annsnsduiesaudiuguistudnnmsvesgunsainisitadeuazanunsoidendoad
anufiitethludszandldfunuidovesmuedls (PLO 1A Level 2, PLO 2A Level 1)
2. mmsaaqﬂ‘ﬂzymLLaSLﬁuaLme\imsaaﬂLLUUmsw@aaﬂﬂﬂ%m@ﬂﬁmmsamléf (PLO
1B Level 1)
3. ansaidenifiaiesiiomandnealumsunimenuiuazdeyain q feoawes an

uwdsdeyaiundedels (PLO 4C Level 1)

BIE 641 AAINIIUFNINIZTAVUIIUY 3 (3-0-9)
Nanobioengineering
AyrdsAunau : Ll
AnwiAafungmansvesimnssudinnssivunlu iamﬁwé’ﬂﬁugmmﬁmmimLLazms
Uszgndmamelulad vdmnmsinuiugiluvedanuiluuazlouvesnueaudisng 4 Mty
seiuwily wagnsvurumsuentiuiiieades Fnidagndninssuaunisduased msUsehvg ua
wadan1suansnuanvuzvatrenlndaululussivunly  wasdutuniswuzdivemguuaginia
Yospaulndnuludmiunisuszgnaldnisinuedl- wazlulo-duwes
Learn and underlying the interdisciplinary areas of nanobioengineering, including
engineering principles and inherent technological applications. Following a general
introduction to the nanoworld and a description of the different properties emerging at the
nanoscale and related visualization methods, this course will address synthesis methods,

fabrication and characterization techniques of nanocomposite at the nanometer scale. In
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addition to these techniques, emphasis will also be placed on introduction to the theory and
practice of nanocomposite for chemical- and bio-sensor applications.
HAANSNISSUS :
1. annsnosueaMuiiuguuuuImanivedimnssadinmasduuly Wy g
fAs1ER N3characterize 494 nanoparticles nanomaterials wagidlanuaudRves
nguunasziuinlulduazannsaiinngissdmnufifiethludszendldfunuidoves
auedle (PLO 1A Level 1)
2. ansoaguiiymlunisesnuuunmaaesdosadenldnnuiuasmaiafimngald
(PLO 1A Level 2, PLO 1B Level 1)
3. anwnsaldiesesilomsdinealunsdunianuiuasasudeyars q feonues 910
uwasdoyafiindedield uazansaimuwinugisuduiovhaulddisald (PLo 4a
Level 1, PLO 4C Level 1)

4. ananseagUlannudidyluddlaseusleensifeudunis@euunanuivng  wasns

Wale (PLO 4A Level 1, PLO 4B Level 1)

BIE 642 aunsaln1sitiadudmiunisuszgndnisinudanisunng 3 (3-0-9)
Diagnostic Devices for Biomedical Applications
AvrUsAunou : laidl
Souduaziinlandnnisiugiuvesgunsainisifiade Tngiiunsasiaialuanavuean
Fuwesthnm uwasmaluladfiiedes
Learn the underlying principles of diagnostic device, focusing on detection of small
molecules, biosensors and related technology.
HAAWSNISISEUS :
1. mmaaa%mEJmmiﬁugmlﬁ'mﬁwé’ﬂmﬁﬁuaaqﬂﬂsaimﬁﬁaﬁfaLLazmmiaa%mamﬁ
anufiftethludszndldfunuidovesmumesls (PLO 1A Level 1)
2. mmmLﬁaﬂiﬁi’fmmﬂumia@ﬂqumimaaqw%’auﬁqLﬁ@ﬂiﬁi’ﬁmﬁﬂﬁmmzaﬂé’ (PLO
1A Level 2, PLO 1B Level 1)
3. aansaidenifiniesliomafdneaduaimnamdiesdeyariis 9 feawes A
unastoyaiiindedield (PLO 4C Level 1)
4. awnsaagllemuddgyludsdildiGouslaonsdoudunsdouumanainms  wagms
wald (PLO 4A Level 1, PLO 4B Level 1)
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BIE 643 n159anwuULAIasfian1eiann 3 (3-0-9)
Biological Instrumentation Design
AyrdsAunauy : laidl
AnviAefunseumuAnfiuguwas mIsenuu Ui ailen 9T NI EUUN 9T inen
Fulsifeafunssuiunshnuetedsgie 4 Tusemedyaiunaussiuliindnm @
asndurtedumes®inm  ngsedsundninausinnsldiaiesdienansummduazanuuaensen
Il wdnnsvesndesqanssml Ssd8nd nnssddiudnenduneuiiames nsaiannlunymans
Tindesineluladiawes indesiesnulsauazmegunsal wazuuivnansiaungunsainisdsen
Learn and underlying a basic concept and design of biological instrumentation, such
as biological systems, physiological parameters, biomedical signals, biopotentials,
electrodes/sensors, physiological transducers, monitoring blood circulation, clinical laboratory
instruments, electrical safety and medical device regulation, principles of microscopes, X-ray,
computed tomosgraphy, nuclear medicine, Laser technology, therapeutic and prosthetic
devices, and drug delivery concept.
HAANSNISEEUS :
1. annsnsduneanudiiugiuresnssuiunsluntsimuuazesnuuuiaissiiogunsaing
msumdlumanguiiiieluluiaunduedosdegunsalldliata (PLO 1A Level 2)

v

2. ansneenuuukaraeuianmaluladildlutigtuituiniediogunsaing
Asunmdliiiussavsnmiineetu ndeuvadenldmaiiafivanzauld (PLO 1B Level 2)

3. aansaduaianwiiasdeyarine q dhenwes nunastoyaihindedeld ey
ansaiamnTnusiisnduierhaulidusald (PLO 2D Level 2)

4. @WIIOIATIZN aSunsuazedUTeiuennsduasiiieuintuisuieatumalulad

fuguvetsgunsainensumdlulagiula (PLO 4A Level 1)

BIE 650 T2 Imendansient 3(3-0-9)
Synthetic Biology
deduniou : laidl
nénnalowuresiinenduned  nssvaunsiugumnsdiinenseauTuenavesns
LanseeNveBu N9IUARTUTL wasnsLARTY NTEUIUMIATUAN waTNTFUIUNMSWANTUATY fugu
vonsvstinludnisesnuuumusssund luleuia-tudiuiiBuiennsgiu uasnsoonuuy1eas
warnsaieddifindaunszianiululeuia yanmsuazgendnoniumesilionisaing
wudassuazmsiaesddlTinduased  mssgndlayiediswesdinedauaned  anuides

3YTITU BALAMUNINIBVDITIINYIAIUATIEN NUNIUITTUNTTUANUTINGNFUATILI
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Synthetic biology principles. Basic molecular biological processes; transcription,
translation, regulation, and metabolism. Design principles of biological circuits. Biobricks:
standard biological parts-registry, parts, devices and systems. Designing and construction of
biological systems from biobricks. Mathematical modeling of transcription, translation,
regulation and metabolism in cell. Computer aided design methods for synthetic biology.
Applications and examples of synthetic biology. The risks, ethics and challenges of synthetic
biology. Review of recent literature in synthetic biology.

HAANSNISISUS :

1. annsnssueamuifiuguuazeudenlesssitsauimeiuininedaeseii

mam%‘ﬁug’mﬁu 9 LU WUFIFINTTY a%%ﬁwm N1590NLUVNATINTN (PLO 1A Level
1)

2. @nnsassuiendnnsidesdureiniseanuuuitastanmludiniseonuuuany
sysuvRluloUsA-SudufiBuenInIgIuLaNIT0eNUULIA AN SS9 A TN
Fuasrziantululeua (PLO 1A Level 1)

3. gnunsaussdfiulymuesiiegsnuidenielassnumeainudinenduasedidnnsi
1687 (PLO 2A Level 1)

4. aansehmnufinseseniiieyszendlindnnsmeinunsdinendansizsiiietsn
sonuuulasanuldmusedsunagndnuiimeinudiny  dunnaey  wazadosTsuld
(PLO 3B Level 1)

5. ansnseausdeyafmenisyn eAUTe WeusstemeneamuiuAyanaiiieIosld

(PLO 4B Level 1)

BIE 651 nALiANI93AINTIUTNANS 3(3-0-9)
Biomolecular Engineering Techniques
a U 1 (o)
Genunau : il
& a A a 9 ¥ o v a = o a a wa
WugmﬁumLwﬂuﬂmﬂaaﬁi’nmmﬁ%mmmmmmmlmLaqammﬂmqwaummﬂﬂgum
wiatA7IAe Ui UlUTAULAZDISIOWD 1TU MTRsIYeaLUATIGE  AsLansoanvedlUsAulaznIs
PIITA N1TNTIVTANTLANIDDN VDI ULAZNITIATIZIANA
Basics of molecular biology techniques used for biomolecular engineering with both
theory and “hands-on” experiences. Protein- and RNA- related techniques such as bacterial

cell culture, protein expression and detection, gene expression detection and data analysis.
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HAANSNSISEUS :

1. gansoesunendnnsieiureanaieasig q  fdlunmsinismeasaiievlusiuly
U3avs wonendlewesenann cell lysate (RNA isolation) saudsinuSanauasiiasgi
lUsAunazensiawe (PLO 1A Level 1)

2. awnsouftimedame q Aldlumsihmmeassiiovhlusiulivians usnendioue
p9n31A cell lysate (RNA isolation) TiufivinUSIuaz AT zAlUsAuLaZeISIoULDAM
Tslaneafiiflsilsiognsgneios (PLO 2D Level 1)

3. aunsnaduuuuhaeuasdonadoslonseifdosuiiervhmalinnesinanisufoa
NUITENWATAAS 9 19 (PLO 2B Level 2)

4. aanseiausdeyadensyn eAUse viieussteieneamuiuAyAnaTiieIosld

(PLO 4B Level 1)

BIE 652 nsUssgndldiwadraraslusuidedudanim 3(3-0-9)
The Application of Cell Line in Bioscience
AyrdsAunay : 1l
fugumsiunisldmaddadedunuitesuinnm daszneudendenldsinvensad
soidles uazmadamIvedeuANaNTAi 9 veswadiitethlunsumaslunuidemnuine
ANAASTININ
The basic knowledge and skills for the use of cell lines in biological research which
includes the selection of appropriate cell lines and their applications to answer the questions
in biological sciences research.
HAAWSNISISEUS :

1. @unsadentiwadnawiiasmvanzaununisinluldlumuidevesmueals (PLO 1A Level

2)
2. aunsaundamlagesniuunismeasdlaeldmeaiiafitiunzaula (PLO 1B Level 2)
3. anansaeenuuuanidulagdidaiaaiesssunislidiwaddeiliodldegegndes  (PLO3B
Level 2)
BIE 653 ¥LAlAIMTUIAINTTUTANIN 3 (3-0-9)

Biochemistry for Biological Engineering

Avrdsaunau : Laidl
& Yy o A 1Y % 1% o & wa a
Wugﬂu%%‘iﬂ’msﬁ’lLﬂll“(lx‘]‘ﬂi%ﬂ@‘Ul‘U@’JEJF’YJ’]SJEWNSJL‘UWI%‘UUWH@’]U%@Q@QJ&NUG}%’NLmJ‘U’eJ\‘i

lwana Tusanie anudilanavedduanasien1siuvedsasd navasRuaulRnualselasasng
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TuanauagnihiiveslUsiunazideviuinad esduszneunmelumaduasufduiusmedued maemau
s Yszgndauditugrumeduaiifensimuneluladluannisifaganm

The basic principles of biochemistry include the basic and some in-depth knowledge
of what chemical properties of molecules make life possible, how biochemistry contribute to
the cell function, how these properties relate to specific macromolecular structures and
functions; proteins and cell membrane structure, a description of the key components of the
cell and their biochemical interactions, and how the principles of biochemistry apply for the
biological engineering

HAANSNISSEUS :

1%

1. annsnesuiemnuiituguituiquandimaeiivedduanalusaneld  (PLO 1A
Level 1, PLO 1C Level 1)

2. annsaidenlosraveslinanasion1svineusziuwadle (PLO 2A Level 1, PLO 2B Level
1, PLO 2C Level 2)

3. @WNINAUATIMANIUATUBYARNS 9 é’wmmaamﬂL.méqsi'fayjaﬁﬂ’u%aﬁalﬁ IGERRMRRPR
Wainweisndudiovhalidudald (PLO 2C Level 2, PLO 2D Level 1)

4. aunsnieneisareduneiuonsduaniiouiuduiswdstuiugunsinuioeg
wazUfduiusmeduedidelnsaidluanaunsswiniivesesduszneunislumad s
msUszgnd anudiugumsduadiiemstanmaluladluauin fandaniw sunns

Weu w38 MInala (PLO 4A Level 2, PLO 4B Level 1, PLO 4C Level 1)

BIE 660 Wadiallaguumavaansiunaniziden 3 (3-0-9)
Current Topics in Regenerative Medicine
AdsAunou : amurNUTuYasaeau
a o 1% & a dy Ao v & a % = dy yg‘/
Mg UM sinnddsiunAdadunaulalutagiu fullomasounquauiugiu
asRUsEneUNdAyvesidsluanymansiulansiden wagmegrsnddeluaviivmeans
Hunilasuanuaulanuvazden
Interesting medical research in regenerative medicine. The basic background of
research in regenerative medicine and examples of researches and their applications in great
details.
o 1 = 4
NAGWSASITEU] :
1. @119005 U8V UALAZAIHNINUFIUVBINUITEN UM SUIMEIBsiuyani1Izide

(PLO 1A Level 1)
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1% '
a 4 I~

2. anansamanuiiaviinauenuiTenanumsunndidaiugannisiden (PLO 4A Level
1, PLO 4B Level 1, PLO 4C Level 1)

£ '
=1

3. @unsnefuTeuAdemeiunswmddaiuyannedeniimaadunaulalulagiu
(PLO 2A Level 1)
4. aunsaviunwdderundn euilanddymmsiunisunndiddturansdeon way

anunsavnauelutuSeuls (PLO 2A Level 1, PLO 2C Level 1, PLO 3B Level 1)

BIE 570 %13385554 1 (1-0-3)
Bioethics
AyrdsAunau : il
NANNTL.U0IAULATNILIUDINTHALI VD MUUATEAUAINAN NATUITUTTIUAITITELAZNAADY
lununazdninnaes Inglarzasweudtendndulumsimuiuinnssumesinudmnssu@inin @iuns
a b4 v = ¥ = a = gj ! 09.11 = g
Lisugmﬂuuwﬂ%mﬂaﬂuumaﬂa‘wﬂimmj’m nsaAnwINslulazaeUsEme SININsAnYINaIn
A  a a A a o 44' va Y o
%a&mmg’mmﬂmaiaﬁiimwL‘UaEJuLLUaﬂiJmmwmmmﬂu LW@I‘MMﬂ’gmgm’muiaﬂﬂﬁ]ﬁguuuaz
aunsaUszendldlaas
Introduction to the basis and historical timeline of the development of international
agreement on bioethics, especially the movement that relates to the biological innovation
research and development. Including walkthrough of international agreements, case studies,
and the dynamic of ethical standard in which redefine by the movement in societies.
Summarize as the up-to-date information and essential practical guidelines in bioethics.
[ s = 4
NAANINITLIYUT

1. @u1508sunenannIsiUaafuresdinesesssula (PLO 2D Level 2)

v a g A

2. anansauszynaldanuiniainsessiuiesaniuuss e uisidendun

anals (PLO 3B Level 1)

gousuluseeu
3. @ansadeasnanisaniiuaukasiinseiteyaliEdudilala (PLO 4B Level 1)

BIE 580 u3nNIIuTINITUNMY: 21N9UITegnana 3 (3-0-9)
Biomedical Innovations: From Lab to Market
IdeAunau : 1l
ndnmadesiuresnmsimuanmuidelugnantasidonddluiugpamnssunisinmg
uazans1saigy  veutisuarisnsilutadedfydmiumssesonuinnssulugnsldasemanis
wng nsFeudinulassoiiennandlalunsssydymmanisunmd/assagy Temauazaiy

81193309 MIATIRRRIA UHUN15Aan wazn1siimalulagluldass
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Introduction to the development of product commercialization from an idea to the
healthcare market. Frameworks and essential tools for successful translation of biomedical
innovations to benefit human health. Project-based design to gain experience in identifying
the unmet clinical need, business opportunities/risks, market analysis, business model, and
technology implementation.
HAAWSNISIS8US
1. awnsadilawaresuevdnnadesturesmetaunauideluguantasidondydld
(PLO 2D Level 2)

2. annsauszgndldenumadmnssudinmifiondgmmsnisunmduazansisaguls
(PLO 2C Level 2)

3. annsadeansantsAdunusasiinsesideyalsifdudlald (PLO 4B Level 1)

4. mmaaa'ﬁmEJmmiﬁugmLﬁlmﬁuw%’wéﬁuma{]agﬁmLLasmiﬂQU@mLﬂ%aﬁmmmﬂﬁ

(PLO 3B Level 1)

BIE 581 N3nALAEITINEINYLEY 3(3-0-9)
Human Anatomy and Physiology
AvrUsAunau : laidl
‘vié’ﬂmiLﬁa«ﬁumaqmaimﬂmam%uazﬁ%ﬁwsm?imu@mmiﬁwmmaﬁ'wﬂwwwé JEUU
o¥orzein 9 Aldlunsfinunisiauresssuuddi@in wasnmihanudilulilunisussgndsaiy
VANMSMTIAINTTUTINN $T0UTMIIANTSAUNINLaELIATERa 9
Introduction to the principles of anatomy and physiology governing the function of the
human body. Major organ systems are surveyed to illustrate the function of living systems,
and apply this knowledge with biological engineering principles or with the management of
health and disease.
HAANSNISISUS :
1. @1315093U18N1SVNUYRITNNIENYEELURINTEUUANN 9 (PLO 1A Level 1)
2. ansmhmnuimameiaauaraisineluussgndliviodonleduamAmnssy
Fanla (PLO 1A Level 2)
3, @unsaeAUTensEifnvIImeiniauarasTInefueIatastous ol

(PLO 4B Level 1, PLO 4C Level 1)
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BIE 582 LLsaﬁ'umaiamn?iaﬁ%%mgmmnisu 3(3-0-9)
Bio-inspired Innovations
AyrdsAunauy : laidl
mnAemsimumaluladuazimnssuanmiililutiagdu Uszneufunsysannsemanisu
A miumanimeiAmnssudanm  mawmd  Jszamineimans  uasdayguszivgi
asusatuaalalunisadisassruinnssulml
The extensive coverage of state-of art-technologies and bioengineering trends. The
integration of interdisciplinary studies including biology, bioengineering, medicine,
neurosciences and Artificial Intelligence (Al) that inspire the current innovations.
HAAWSNISISEUS :
1. @308 ugaeAANUIMEAIAAINTTNAINNLA (PLO 1A Level 1)
2. annsalFouliisussdauianineinsinifiinannsnatNaue R ANNIUT N

AUAAINTSUAIERSINMIeRULe (PLO 2B Level 1)

BIE 690 &uNUIATUIAINTINTININ 1 1 (0-2-4)
Seminar in Biological Engineering |
dadudew: auanuivvegaou
mstnauedunu e fuidemadmnssudinm wieawiieades wavnsdarineny
Rendudesiiuaue  msilimsussereninensimssanduaziiussaunsaiifstuimngsy
NN
Presentation on advanced topics in Biological Engineering or related areas to
classmates and members of teaching staff. Report of the selected topic for grading afterwards.
Participation in seminar talks given by invited experts.

v & a 14
HAANINIILIBUY :

a aa

1. annsaniauazUsziliudeyaannvainrangunadeya Tnelamzetabdsfifuiay
n9338l9 (PLO 2C Level 1)

2. amnsaesusnddelusuiinuadaligdudnlald (PLO 4A Level 1)

3. annsadaueUnilan Lﬁ'mﬁwuﬁé’ﬂﬁﬁuﬁﬁuﬁaLLU'aﬁumm%JLLaammﬁnuﬁﬂ
M9n5398luA1unTI98519 9 19 (PLO 4B Level 1)

4. annsadenldiasesilendvialunisliundedoya wazdeansla (PLO 4C Level 1)
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BIE 691 &UNUIAIUIANTTUTININ 2 1 (0-2-4)
Seminar in Biological Engineering Il
v1UIAUnDY: BIE 690 FUNUIATUIAINTIUTNIN 1
nsthiaueduyunfeafuidemadmnssudinm wieaviieides waznsdarisenu
Aendudesiiuaue  nsilnisussensanivensimssganduaziiuszaunsaifeaiuimngs
T
Presentation on advanced topics in Biological Engineering or related areas to
classmates and members of teaching staff. Report of the selected topic for grading afterwards.
Participation in seminar talks given by invited experts.

HAAWSNISISEUS :

a aa

1. annsanfauasUsziiudeyannvainuangunadeya TnelanzetabdFiRuiay
n539ele (PLO 2C Level 1)

2. mmiaa%mENm%’ﬂué’mﬁmuauiaﬂﬁﬁ?iuvi’fﬂaﬂé’ (PLO 4A Level 2)

3. ansedausuinlan Lﬁmﬁ’mm‘ié’ﬂﬁﬁ’u;:I?iuLﬁaL.L‘Uai'jummﬁLLazmmﬁnwﬁf}
Men5398luaAunITem 9 17 (PLO 4B Level 2)

4. anansauszynaldiaTetlefdvialunislaungadeya uazdeansle (PLO 4C Level 2)

BIE 692 SUNUIATUIAINTTUTININ 3 1 (0-2-4)
Seminar in Biological Engineering llI
AvUsAUnaY: BIE 691 SUNUNIATUIAINTIUIININ 2
mMsdnaveduuuisfufitendmnssudanin wieaufitisites warnsdaisneay
Rendudesiinaus nsilsnsussersanineinsinssnandiuasivszaunisalifeafiuimnssy
N
Presentation on advanced topics in Biological Engineering or related areas to
classmates and members of teaching staff. Report of the selected topic for grading afterwards.
Participation in seminar talks given by invited experts.
HAAWSNTTUS :
1. annsaniuuazUsziliudeyaannvainrangunadeya TnaanzognsBadsifumniey
n19isele (PLO 2C Level 1)
2. amnsaesusnddelusuiinuadaligdutlale (PLO 4A Level 2)
3. ansadaueuinuan Lﬁ'mﬁwuﬁé’ﬂﬁﬁuﬁﬁuﬁaLLU'aﬁumm%JLLaammﬁnuﬁﬂ
M9 5398lua1unTITem 9 19 (PLO 4B Level 2)

)=

4. ansaUszgnaldinieddlondvialunislaundioya wagdeansia (PLO 4C Level 2)
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BIE 693 &uUNUNIAIUIAINTIUTININ 4 1 (0-2-4)
Seminar in Biological Engineering IV
vtsAunau: BIE 692 SUNUIAITUIAINTINYININ 3
nsthiaueduuunieafuidendmnsudinm wieannfiieades wasmsdaiseny
Aendudesiinaue  nsilnisusseenivensimssganduasiiuszaunsaifeaiuimnss
T
Presentation on advanced topics in Biological Engineering or related areas to
classmates and members of teaching staff. Report of the selected topic for grading afterwards.
Participation in seminar talks given by invited experts.
HAAWSNISISEUS :
1. annsanfauasUsziiudeyannvainuangunadeya Tneianizeg19Bvdaf e
n9338l9 (PLO 2C Level 1)
2. mmma%mENm%’ﬂué’mﬁmuauiaﬂﬁﬁﬁlum’hkﬂé’ (PLO 4A Level 2)
3. ansndausyiniuan Lﬁmﬁ’mm‘ié’ﬂﬁﬁwgﬁmﬁaL.L‘U'ai'jummﬁLLﬁzmmﬁnwﬁﬂ
Men5398luaAunITem 9 17 (PLO 4B Level 2)

4. anansauszynaldiaTetlefdvialunislaungadeya uazdeansle (PLO 4C Level 2)

BIE 696 n1sANEIAUATIAIBAULEY 3 (3-0-9)
Individual Study
AyrdsAunau : Ll
Anwhidefiiunisfansoddaevdngnsluliiinuesiienuadla riunsguanaglvduin
104819136UsER e Teeandeave ity ivustunuiateiidne
Individually study the self-interest aspect of selected topics under supervision of
course coordinators, the details of the course can be modified based on the selected topics.
HAANSNISISUS :
1. ansaesueidelnlg fvuatsuazidadufiaulalunnisidmnssudinm way
anunsaileziesdnnuiifteludssendldfunuisevesauedls (PLO 1A Level 2)
2. aanseiegiileszyavmvestlailiin uazUssgndldesdruiannauddes ns
WeAnemslul - 9 nundsaudse 9 LﬁaLLf’w’{]zymImammammummi@ﬁu
Irinelazimnssuaansidnnenuls (PLO 2A Level 2)
3. ansafuaiAilazagueyadine 9 fenues nunasoyaiiindedield way

aunsanauinee NI nduievinaulrdusalsd (PLO 2D Level 2)
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[

4. annseasUlannudrAgrewandesn 9 lunsmuniuissunssy Lasldguunain

madvmsligdudlalé (PLO 4B Level 1)

5. anansaldiesesdiefdvialunisiaundsdeya Ussiiana uagdoasle (PLO 4C Level 1)

BIE 697 WiataNiAy 1 3 (3-0-9)
Special Topic |
AyrUsAunau : Ll
Anwidelml q fivuaiowayidsdufiaulslusnsiidmnssudinin faeazdenves
Jyrezimuntunuideiidnm
Teach the updated and interesting topics in Biological Engineering or related areas.
HAAWSNISISEUS :
1. ansaeduieitelnyd g Aruatouasidndufiaulaluiinssdmnssudininuas
annsadasssiesiruiifiet luussgndldfuaidevesauedld (PLO 1A Level 2)
2. aunsolenwilitessyaumsuelamniiin wazdszandldesdauianauide /s
AFe/Anensivgd 9 INUNAIRUTAS 9 LﬁaLLﬁﬁaquImJmswammummiﬁm
InelazimnssuAansidineniula (PLO 2A Level 2)
3. ansaduaiAnwiiazagudeyaine 9 fenues nunasoyaiiildetield way
ansaiamTnueiisnduierhaulidisald (PLO 2D Level 2)
a. aanseagUlannuddyludsildSeuslromadoudunsdouunaidnms  wagns

nald (PLO 4A Level 1)

BIE 698 WiataiiAY 2 3 (3-0-9)
Special Topic Il
v1UsAunau : laidl
= v Y 1 A o Y o v & d' v a = = a
Anwiidelnd q iuadsuazimduluiaulaluienisnuiecmnssugnnin F951uasBenUes
AEAAUATUA NI VDN AN
Teach the updated and interesting topics in Biological Engineering or related areas.
[ 4 = b4
HAAWSNTITeU] :
a v Y 1 A o CY o Y « PN 1% a =
1. amnseeduieitelul 9 Wiuadswazmduduiiaulaluienisauicmnssunnimuas
annsadnsgesaauiiveiluussendldiunuidevesmuiesld (PLO 1A Level 2)
2. ansndiessidiessuamnvesdymiiiia  uavUszendldesdninuianauide/ms
WeAnemsiul - 9 Mnuvaruding 9 ieuAlyvnlagnsHaNNa1uANIA

Az IAINTSUAERSINMenUle (PLO 2A Level 2)
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3. @nunsaAuATIANNIwazaTUTeLaie o slgaues nuvasleyauLTetield uay
anunsaiannvinve i duiievieulidnsald (PLO 2D Level 2)
4. ananseagUlaanudidyludadlaseusleensdeuguns@euunanuidvnig wasnns

nale (PLO 4A Level 1)

BIE 699 WiataiiAy 3 3 (3-0-9)
Special Topic Il
AyrUsAunau : Ll
Anwtoln o Aruaiosazidadufiaulalusnsidmnssudanin Seasdunaves
Agrazimustumuiideiiane
Teach the updated and interesting topics in Biological Engineering or related areas.
HAANSNISSEUS :
1. awnsaesveidelnl 4 Avuatsuasidadufiaulalunnisiudmnssuthnimuag
annsadaszsiesdmuiifievluussgnaldiuanuidevesmuiestd (PLO 1A Level 2)
2. aanseiengifleszyauvmvestagmiliin  wazdszendldesdemudanamide/ns
WeAvensiud 9 numamuiie 9 LﬁaLLf’T‘TJzymImamimammummiﬁm
PIveuazImnssueansitimenula (PLO 2A Level 2)
3. annsafuaieufuazaguterasine q emues Mnuvdideyaiiundefiold uas
ansaiannueiisududerhaulidusald (PLO 2D Level 2)
a. aanseagulannuddyludsildSeuslronadoudunsdouunaidnms  wagnis

nalel (PLO 4A Level 1)

BIE 790 3neniwus (13U wiu n 2) 12 (0-24-48)
Thesis
AyrdsAunau : Laidl
N19998  UAZAUAIIAMIBAULDY msﬂéfmi@LLaﬂJaaaﬁaﬁiéﬁU?ﬂm Lﬁ@ﬂ’llﬂﬁjﬂ’s’maﬂiﬁﬂmﬁ
a3l videdsidunulnal MAeadeatuimnssndanw vioanniAeites
Self-research and study under supervision of an advisor(s) which lead to new
concept(s) or new finding in Biological Engineering or related areas.
HBANSNISEEUS :
1. mmamﬁanﬁaqﬁmmiﬁmmzaﬂummﬁﬂmmmﬁmﬂiim%amwléf (PLO 1A Level

2)
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2. anunsautdammaimnssudanniagldinadiansnaasuaziaissdienisilueg
wigdu (PLO 1B Level 2)

3. gunsawdtymmaimnssudinmisgliinefinnisveassaziaiasdiensnduedis
wigdu (PLO 1C level 2)

4. aunsavszdiulgmaziausiuinantymauidenandmnssudnmla  (PLO
2A level 2)

5. aunsnaduuuiasmanidenaiesionsadifiuraimeiiudmnsadanmle
(PLO 2B Level 2)

6. anunsnUsziiugaL dey YesTrUUVRaNARS M LAmnTIITnLile U UU
Tnsedsdsnsunlulduselomidangudle (PLO 2C level 2)

7. fvnwrlunisufifeniseldednagnisnutunsu (PLO 2D Level 2)

8. annsnvhouduiiuuazsudlefuyaaaiinanvatsaunin  den  uayiansssuld
(PLO 3A Level 2)

9. annsadidumidemuseideulagndnufiinisiudenn Auaeden asseussadu
FvTN wazasesITUle (PLO 3B Level 2)

10. annsoagllamnudfludedldizouiuavinaueloonsidoy Wy nsdeuunany
Fwn15le (PLO 4A level 2)

1. annsntiauedoyadenmaya afivss ieusssiemevenmiudiniyanafiieidois
AMelnguwazn1wdinguls (PLO 4B Level 2)

12. annsauszgndliiasesiiondvialunislsundadoya Ussanana uazdeansld  (PLO 4C
level 2)

BIE 791 3neniwus (193U wau n 1) 36 (0-72-144)
Thesis
AyrdsAunau : Laidl
N340 LAZAUAIIAIBAULDY ma"léfmi@LLam@qaﬂaﬂiéﬁﬁﬂm Lﬁaﬂwiﬂajmawuﬁmlwgiaqﬁ
a3l vdedsidunulysl MAatesiuimnssudaniw vioaniifetes
Self-research and study under supervision of an advisor(s) which lead to new
concept(s) or new finding in Biological Engineering or related areas.
HBANSNISEEUS :
1. mmamﬁanﬁaqﬁmmiﬁmmzaﬂummﬁﬂmmmﬁmﬂiim%amwléf (PLO 1A Level

2)
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asoudtmmdmnssudinmingldmeianismaasuaiaiosdefisnduetis
widnzau (PLO 1B Level 2)
annsauidymmdmnssdinnlegldineianimeaswanedosdonislusgn
widnzau (PLO 1C level 2)
aunsauszdulymuaziausiuimiannlymauidenisanimnssudinmla  (PLO
2A level 2)
annsnaaLuaauanidenialosdionsadafivzanynainuienssudanmnle
(PLO 2B Level 2)

ansaUssidiugaeiy 9adey YedTzuUMEeNAnfaTAmNTTNT N MU TUUSS
TnpAdstanisilulguselevili@angvgla (PLO 2C level 2)
fivinurlunsufiRauideldegregnisnuduneu (PLO 2D Level 2)
ansovhouduiiuuassuilofuyanaiinanvatsanin  dey  uayianssald
(PLO 3A Level 2)

annsaddumAdenussdouagndnufiinieiudien dunedey asseussadu
3N wazasusssule (PLO 3B Level 2)
annsaagulernuddnludeildiBouiuasiauelronsidoy Wy nsdeuunany
A1n3le (PLO 4A level 2)

aunsadiauadayamenisng afuse M%@Uﬁiﬂ’]&lfﬂ'?ﬂwaﬂﬂﬁﬂuiLLﬁQﬂﬂa‘ﬁlLﬁlﬂjsﬁaﬂﬁgﬂ
AMelnguwazn1wdinguls (PLO 4B Level 2)
ansaUszendlfiaesilefdvialumsidandedoya Uszanana uazdoansld  (PLO aC

level



