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(Mw18angw) : Doctor of Philosophy Program in Biological Engineering
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18997

. KUINIVIVIAY (FRTULUU 2.2)
BIE 600 Aenssudinwidosdy
(Introduction to Biological Engineering)
BIE 601 Imnssufanmdugs
(Advanced Biological Engineering)
BIE 602 WMATANITNARDIITIAINTINTINN
(Experimental Techniques in Biological Engineering)
BIE 500 NNSES LUV BIAAAIEARTANUIAINTINTINN

(Mathematical Modeling in Biological Engineering)

. KUINIYILADN

12 %U8AR
3(3-0-9)

3(3-0-9)

3(0-6-12)

3(3-0-9)

15 %u8nn

Y Y = Ao & = v a = = = v i a Y
'VilnﬂWW!Z bUU 2.2 Ej|LsﬂqﬁﬂiﬁqmﬂqLi"\]ﬂ’]'ﬁﬁﬂwqigﬂilﬂiiyfquﬁ ?fﬂll’ﬁﬂLa@ﬂLﬁﬁlusU'uJﬂfj@J’Jslﬁlﬂ I@EJ

IS a (R 1 1 a
awgidowssulitosnin 15 niein

msﬂizmaﬂagamﬁ'smw (Biological Data Processing)
BIE 520 miﬂszmaNaﬁmmﬂmLLazﬂWWMWQﬂﬂiLLWMsj
(Biomedical Signal and Image Processing)
BIE 521 Ty seRvganssuudinin
(Biologically-inspired Artificial Intelligence)
BIE 522 AUDdUAZNITUNAR
(Brain and Mind)
BIE 620 ANTAUNAYRITOYANITIN N

(Informatics on Biological Data)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

a“tlﬂii\i‘?!’amil,m‘wETLLaz’TJ'aQ‘?I'JmW (Biomedical Devices and Biomaterials)

BIE 630 TAnTINN
(Biomaterials)
BIE 632 Usingnisalvudaluseuudnine)

(Transport Phenomena in Biological Systems)

3(3-0-9)

3(3-0-9)
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BIE 633 NaFEN3TININ 3(3-0-9)
(Biomechanics)

BIE 634 waransveslnalazNIIAIUIN 3(3-0-9)
(Computational Fluid Dynamics)

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

BIE 640 LYULEDSTINN 3(3-0-9)
(Biosensors)

BIE 641 AMINTTUTINNIZAUUILY 3(3-0-9)
(Nanobioengineering)

BIE 642 gunsaimTitadedmsunisussyndnisaudanisunme 3(3-0-9)
(Diagnostic Devices for Biomedical Applications)

BIE 643 nseenuwuUAIBsienIaTInIn 3(3-0-9)

(Biological Instrumentation Design)

"‘Jmnﬁu%ﬂmaqa \waa LLﬂSL‘ﬁE)L?JIE] (Biomolecular, Cell, and Tissue Engineering)

BIE 631 Senssuilewde 3(3-0-9)
(Tissue Engineering)

BIE 650 IrInerduasIz 3(3-0-9)
(Synthetic Biology)

BIE 651 WATANITIMINITIUTILUANS 3(3-0-9)
(Biomolecular Engineering Techniques)

BIE 652 msUszendliiwadaeilodunuidosmudanm 3(3-0-9)
(The Application of Cell Line in Bioscience)

BIE 653 PUALEMSUIFINTINTINN 3(3-0-9)
(Biochemistry for Biological Engineering)

BIE 660 ﬁ'gﬁﬁafjmﬁ;ﬁumL’mmam%ﬂuuw”amwL?iam 3(3-0-9)

(Current Topics in Regenerative Medicine)

Ay naannaly
BIE 510 s Uy UITIVYANNSTUIUITENAUAFINTTUTININ 3(3-0-9)

(Research Methodology for Biological Engineering Research)
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570

580

581

582

610

611

696

697

698

699

XXX xXxX

PI938555U 1(1-0-3)
(Bioethics)

WINNTTUTINTWNNE: 1MNTIBERana 3(3-0-9)
(Biomedical Innovations: from Lab to Market)
NEINALATETTINGUYLE 3(3-0-9)
(Human Anatomy and Physiology)

ussumalanndsidinguinnssu 3(3-0-9)
(Bio-inspired Innovations)

AUNITOUNUTTEAUGS 3(3-0-9)
(Differential Equation (High Level))

afffiug MU ATesuEInsUIms 3(3-0-9)
(Basic Statistics for Biomedical Research)

NNSANEIAUAIIAITAULDY 3(3-0-9)
(Individual Study)

WAy 1 3(3-0-9)
(Special Topic 1)

WAl 2 3(3-0-9)
(Special Topic II)

WaiLAY 3 3(3-0-9)
(Special Topic )

medrndeniilnasulnsunine demelulad 3(3-0-9)

wsraRunasUYSHaglasuMseudAannsIuNIanans

wurewn: g ndenmariiduadiegiwesivndeniivnAnwaisazidenauuuuives

NUATe Un@nwianuisadeniviidenuanaivnnulselalaedeqlasuainumiuyeauan

919138MUSNYIarNsEUsEIvangasnou

A. NUINIVIAUNUN

BIE

BIE

793

794

FULUIAUAFINTTUTININ 1

ldtdunulena
1(0-2-4) S/U

(Seminar in Biological Engineering 1)

AULUPUIAINTTUTINN 2

1(0-2-4) S/U

(Seminar in Biological Engineering II)
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BIE 795 AUNUIAIAINTINTINN 3 1(0-2-4) S/U
(Seminar in Biological Engineering IlI)

BIE 796 FUNUIAAFINTINTINN 4 1(0-2-4) S/U
(Seminar in Biological Engineering IV)

BIE 797 AUNUIAIMINTTUTININ 5 1(0-2-4) S/U
(Seminar in Biological Engineering V)

BIE 798 FAUUUIIAINTTUTININ 6 1(0-2-4) S/U
(Seminar in Biological Engineering VI)

3. efinus 48 wiwnn

BIE 792 NANUS 48 wiaene

(Dissertation)

2. AWINW1DING W Taitiunuaenina
LNG 550 JUiuiiugunnSngudmiuindnusg 2(1-2-6) S/U
UtuginAne
(Remedial English Course for Post Graduate Students)
LNG 600 WNe8IngwsEnInmsiseulunangasdmsy 3(2-2-9) S/U
HnAnwszauluginAn
(In-sessional English Course for Post Graduate Students)
nueng: UnAnwvidoniou LNG 550 J91Us U unesangudmiuindnu s fu
Taudinfinwn wag/v3e LNG 600 Jviniwisenguseninmaseulundngasdmsuidndnw
sefuldindAne waz/sselssuniseniiy ks et fustiuasuuunsageukasdauly
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BIE 793 AULLIAILIFINTTNTININ 1
(Seminar in Biological Engineering 1)
QRFGRIELRIGIGIE
(Qualifying Exam)

574

T /dUa

Qe

PN 1 AensEnEd 2

=4

BIE 794 FUNUIAIAINTINTINN 2
(Seminar in Biological Engineering II)

BIE 792 WNYINUS
(Dissertation)

Pt

e /&UaniA

SR 2 pamsEneni 1

BIE 795 FUNUIAIAINTINTINN 3
(Seminar in Biological Engineering IlI)

BIE 792 NITUNUS
(Dissertation)

PLY

T /AUaA

Qe

YN 2 AensEnE 2

2

BIE 796 FUNUIAAFINTINTINN 4
(Seminar in Biological Engineering IV)
BIE 792 WIINUS
(Dissertation)
piphl

e /dUan
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WU

1(0-2-4) S/U

S/U

0(0-2-4)

=6

FUIURUIYAR

1(0-2-4) S/U

9(0-18-36)

9(0-20-40)
= 60

FUIUARUIYNAR

1(0-2-4) S/U

9(0-18-36)

9(0-20-40)

=60

FUIURUIYARA

1(0-2-4) S/U

10(0-20-40)

10(0-22-44)
= 66
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BIE 600

BIE 601

BIE 602

BIE 793

PIPEY

G /AUaA

Qe

2

BIE 500

BIE xxx

BIE xxx

JUUN 3 AANSANWIN 1

AULWIAUIFINTTUTININ 5
(Seminar in Biological Engineering V)
Inednus

(Dissertation)

JUUN 3 AIANSANWIN 2

FULUIMUIAINTINTINN 6
(Seminar in Biological Engineering VI)
nentinus

(Dissertation)

=

JUUN 1 AANSANWIN 1

aﬂ’lﬂﬁﬁﬂ%’lﬂWWLﬁ@ﬂﬁu

(Introduction to Biological Engineering)
Fmnssudanimdugs

(Advanced Biological Engineering)
WMATANITNABDINITIAINTTUTININ

(Experimental Techniques in Biological Engineering)
AUNUIIAINTINTINN 1

(Seminar in Biological Engineering 1)

PN 1 AensEnEd 2

A1SAS 1L UUIABIAUAAIENIANUIAINTITUTINN
(Mathematical Modeling in Biological Engineering)
v naen 1

v naen 2

FUIURUIYAR
1(0-2-4) S/U

10(0-20-40)

10(0-22-44)

= 66

FUIURUIYAR

1(0-2-4) S/U

10(0-20-40)

10(0-22-44)

= 66

FUIURUIYAR

3(3-0-9)

3(3-0-9)

3(0-6-12)

1(0-2-4) S/U

9(6-8-34)

=48

UL

3(3-0-9)

3(3-0-9)
3(3-0-9)
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334

T /dUa
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BIE xxx
BIE xxx

BIE 795

BIE 792

PIPEY

T /AUa9A

Qe

2

BIE xxx

BIE 796

BIE 792

PIREY

T /AUaA

Qe

2

BIE 797

BIE 792

PIPEY

U /&N

AULUIAIWIFINTTUYININ 2
(Seminar in Biological Engineering II)
QRFGRIRLRIGHIGIE

(Qualifying Exam)

JUUN 2 AANISANWIN 1

I NaON 3

Juaen 4

FUNUIUIAINTTNTININ 3
(Seminar in Biological Engineering IIl)
eInus

(Dissertation)

Y7 2 AensEnEd 2

W EeN 5

FUNUINUIAINTINTINN 4

(Seminar in Biological Engineering IV)
NGNS

(Dissertation)

PN 3 AensAnwd 1

AULUPUIAINTTUTINN 5
(Seminar in Biological Engineering V)
AINYIUNUS

(Dissertation)

1(0-2-4) S/U

S/U

9(9-2-31)
=42

UIUNUGAR
3(3-0-9)
3(3-0-9)

1(0-2-4) S/U

6(0-12-24)
12(6-14-46)
= 66
IUIUNUIBAR
3(3-0-9)
1(0-2-4) S/U

6(0-12-24)

9(3-14-37)
=54

UL

1(0-2-4) S/U

6(0-12-24)

6(0-14-28)
=42
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JUUN 3 AIANSANWIN 2
AULWIAUIAINTTUTININ 6

(Seminar in Biological Engineering VI)

Inednus

(Dissertation)

JUUN 4 AIANSANEIN 1

Inednus

(Dissertation)

JUUN 4 AIAMSANYIN 2

Inendnus

(Dissertation)

JUUN 5 AIAMNSANEIN 1

Inegdnus

(Dissertation)

JUUN 5 AIANSANWYIN 2

AINYIUNUS

(Dissertation)

FUIURUIYAR
1(0-2-4) S/U

6(0-12-24)

6(0-14-28)
=42

UL

6(0-12-24)

6(0-12-24)
=36

UL

6(0-12-24)

6(0-12-24)
=36

FUIUARUIYAR

6(0-12-24)

6(0-12-24)
=36

UIUNRUIYAR
6(0-12-24)

6(0-12-24)
=36
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LNG 550 3wuiuilugrunwnssnqudmiutindnussiutudindne 2 (1-2-6) S/U
Remedial English Course for Post Graduate Students
AyrveAunau : laid

seinilyadulfuilugunvsinguuasinued s duvesinAnuiiielieglusedud
annsadSeu 33 LNG 600 fegnedivsyansam saensuduasuliind@nvnuinanusiulalunisld
awdange ludnu ievivn Wi i vued emd wivou wigadunisudladgmininiou
awdanquuesiindnu TnsmeUsadu fidndnuidymuinian venniddsdaasuliindnu
BouimsdanismsSeusemuies sudumsiaun finvzn1sBeuinvdngy Taelidesiangdaou

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 n1wdengusznitenisiteulunangasdmivinfnenszaududnfne 3 (2-2-9) S/U

In-sessional English Course for Post Graduate Students

[ 1

FU9AUABY : LNG 550 391USUNUN1E189nged1nsutinAnsnseauludinfne

[
aa v

el Usrasdifiemuinuzawnsanguiiisatesiuniaisuvestin@nunsefu
Sadindnw suidmnssumans nemansuazmelulad TaowuvinuensinUFoR uslsiiuning
devlensal Taemss eduniyatunisldnwdinguiiasstuanugosnslunisldniuans
tindnw Taglamgduniseu wagnsidoudeuinfnudedldlunsilasanu TuseividnAnuiay

AR nUURTURauUN15YIIATIIUAILANITNT Toyag1989 Auian1sleuseuanying wanainil
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v =

tndnwagldizoudnagndnisisouiionniinuznisiioud Mwisanguinoautes e luldlums
deansiuiaseuentioaeusely

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.

HAAWSNTSISUS :

1. Identify main ideas and supporting details

2. Take notes from reading and listening

3. Write a summary

4. Write an argumentative essay

5

Make a presentation and discuss the topics

BIE 600 3ranssudanwilasdu 3 (3-0-9)
Introduction to Biological Engineering
AyrdsAunau : Ll
Anwansundesfures avﬁmmmﬁmmim%am‘wLLazﬂﬁﬂ'ﬁzqﬂﬁwé’ﬂmiﬁugmﬁm
Amnssumanifunisinsssissuumedinemaiinsnamianisussendldinensimn sy
N INLUINUATUFNN
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.

HAAWSNTTUS :

1. mmma%mammL%@;JIENiwdwmmﬁmqﬁmﬁmmimLLaz%ﬁmaﬂumiﬁﬂwﬁzw
e sdsaneing 9 AluAmnssuinmuazeuneifeiusegisnisihnig
madmnssutinnlulszendlala (PLO 1A Level 1)

2. annsadenidmnuiusosenidunnlunsilulssgndlusmAdeifedesiu

JrnssuTInnle (PLO 1A Level 2)

ANEIMNTINAANT NANGATIAINTIUTINMN
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[

3. gnsadentdinsesiiolunisfuaimanuiiareyadie q Menuedld wasnsenting

fainueNIndudesiauiuiuiierinaulndisala (PLO 4C Level 1)

4. ananseagUlaanudidyludadlaseuianniseunanuidels (PLO dA Level 1)

BIE 601 AAansaudanindugs 3 (3-0-9)
Advanced Biological Engineering
AyrUsAunau : Ll

(%
[

NSANIIAMNTTNTINMILTEN  nwddTeuasianluidedugdluauidie 9 ves
FAINTIUTINWN 19U MTUsEIIRTRYANITININ RUATlTINSLIME Tandiinim mnssuiluana
ennssuead Imnssuiioide LLazLaﬁamam%ﬂyuvjaﬂnzLﬁau Husiu

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.

HAANSNISSEUS :

1. ﬁ’]lﬂiﬂé]ﬁ‘d’i']ﬁlLﬁIEJ’JﬁJ‘Uﬁﬁﬂﬂ’]iLLﬁBﬂ?’]@JiL%Qﬁﬂﬁﬁ’] SufiAeadesiunisideludu

AmINgsuTInm (PLO 1A Level 1)

2. aunsadeniduuusiass wallanisvaaes wazedesdieifeisudulunsudlalom tne
BoufandegnauAseiviuasislufuimnssudaniwld (PLO 1B Level 1 uas PLO 28
Level 1)

3. annsoUsziiuiyvn gty gadeslumsuilutlgmuesuidesa q welissendld

aefildizoudnnaiddedmiuudlatiamls (PLO 2A Level 1 uag PLO 2C Level 1)

BIE 602 WALANISNAABINISIAINTINIININ 3 (0-6-12)
Experimental Techniques in Biological Engineering
AvUsAunau : Taifl
wadelunsvinsmasssitiedosivmumsndmnssdiam  wiliihdnwiFeudife,
AUANLENINNIATUNNTTININITNAGEY A1T98NALULAITVIAGEY NITOBUIUNANITNAABILAYNISWEUTIY

NUHANINAGRY  TINensianuinissunlviyimnssudinmiduninldiulandUyves

¥
a =

IV1U
Experimental techniques in various aspects of biological engineering. Design to teach

students laboratory skills, experimental design, interpretation of data and technical writing of

ANEIMNTINAANT NANGATIAINTIUTINMN
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the laboratory report. Applying principles encountered in the previous biological engineering
courses to the problems assigned in this course.
HAANSNISSUS :
1. aunsoufvinmameaeaiielflunuidelusuanlufesl fiiinsmaaesnsingimans
ielun1sAnammIIAINTIuTInnlea (PLO 1A Level 2, PLO 1B Level 3, PLO 2D Level
2)
2. ANMINDONUUUNIVIRAGY WarRnliaTesitoyaTilduanmanaaesdesiuld (PLO 2A
Level 2, PLO 2B Level 2, PLO 2C Level 2, PLO 2D Level 2)
3. annsavinsvaaesariinduU iRt enaunaunmsAGsuanludn BIE 600
waz BIE 601 wWsenule (PLO 3A Level 2, PLO 3B Level 2)
4. gansaltmeian1s@lsusenunsaasswainetmansla (PLO dA Level 2, PLO 4B
Level 2)

BIE 500 N15E319LUUTIADIARIAANARIATUIAINTINTININ 3 (3-0-9)
Mathematical Modeling in Biological Engineering
AvrUsAunau : laidl
umhilosudmsunsaiauuusiasmendinmans welanieedamaniuazisnisanma
Amnssumanildlunmsuitygviefussuumetinm  msdssgndldinedaadamansuazns
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.
HAAWSNTTUS :
1. awsneduseisriunisaiauuuiiaemuadinmanidnomadaing q 1§ (PLO 1C
Level 1)
2. mmaaa%ﬁqme‘imawmﬂaimmam‘ﬁq‘haam'ﬁﬁ'mw%aﬂsmgmsaiﬁLﬁﬂsﬁuiuszuu
M9TInla (PLO 2B Level 2)
3. @WNTNATIEAten  Uedey  wazanumNizaulunsiwuuTaevsadaaansiuly
wAleyunle (PLO 2C Level 1)
4. ansnagumnuddgiiulsslovidensussgndldauaisihunmsdiassssuume

LUUS AR AdAraRsassty (PLO 4B Level 1 uag PLO 4C Level 2)

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

FyrUeAunay : bl

fuguresnszuiunsidemenuimnssuiinmlnseseunquide nisidandauide ns
é’?aauuﬁgm N1590NLUUNITNAGRY NMITIVTINToYE MINATIERTeya NsUTEdiuNanTTITe vidn
2305550TUNSYINITY  NTTUIUATNUMIWISTUATTUVDINWINY  NITAATIZATOININEUYDNUY
el Fnueiuguresnmsiiaueuazmaduranumaiuiveeans
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. @1U19098UUNITUIUNITITENINIFINTTUTINW (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. a5aUsziiiugieg1euidy (PLO 2C Level 1)
5. @1113085U18%aNa585550luN15vN 398 (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 &1N150YNUSTZAUES 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. @unsawvadtangnidianssudinmbinduaunisnisadneiansls (PLO 1C Level 1,
PLO 2B Level 1)

BIE 611 adAnugIudwiunuAdenadiudanisunng 3 (3-0-9)
Basic Statistics for Biomedical Research
AvrUsAunau : laidl
amuduasvinmsfiugiuresismnsadalilaerlulundfematnmaunmduastn
Jeonssn  leewiumsdenldiinsmeadiiviinzay  (HEVAdeULUUN TS NRaLUELNS
Wp3n) wnunsBouadinsadnemaniidudeu nisidenismmsaiindmivdeyamsidosing q 16
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
AMINTTUTINIW/TIN1TUNNE (PLO 2B Level 1)
2. aunsoldwerdinsneufinediiiovnisinsyinieadals (PLO 2B Level 2, PLO 4C
Level 1)

3. ansnesuiswaskUateyanuidelagldisnimneadiale (PLO 2B Level 1)
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4. aanseedunelEmsmeatanidlunsiinseideyannidu q la (PLO 2B Level 2)

BIE 520 NTUSEUIANAFYYIURAZAINNINITUNNE 3 (3-0-9)
Biomedical Signal and Image Processing
AyrUsAunau : laidl

Y a g

RANNSVBUNATANISVINALANS QJ)’WQALL@Sﬂ’]WVI’Nﬂ’ﬁLLWV]E‘j N1TUTEINANAF Y UILAZ AN

o A

(%

memsuameidosdu MTUATISATYYIULTANNNAITLING  NTLUaNaFQIMLaz AN
nswnng N3Uszenaldluaise
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.
HAAWSNISISEUS :
1. mmma‘ﬁmEJmmi‘ﬁug’mLﬁmﬁumiﬂizmama Fyaaznmnenisunngly  (PLO
1A Level 1 wag PLO 1C Level 1)
2. auninduasauuanisresiiuszinanan 4 16 lneseyded dodpsuazarumanzay
Tumsilldundam (PLO 2C Level 1)
3. mmaaﬂizqﬂmﬂlﬁi’fﬂamiﬁugmﬁmﬁumiﬂizmaNa F eI ULAZAINN NN TN LUNTT
ApTzRdygIaaznImensungls (PLO 2B Level 2)
4. awmwaaﬁaawmamaﬂazmamaLLaz"Emeﬁé’zyjzyﬂmLLazmwmamiLmesﬂﬁéﬁm%’ﬂaﬂﬁ

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

BIE 521 UsyeyrUsehngannszuudinw 3 (3-0-9)
Biologically-inspired Artificial Intelligence
AyrdsAunau : Laidl
FaneudyseAudilafuusaiunalannssuumedanm vdnnislunisesnuuuie
Lauﬁ{jaﬁgwﬁmmmﬁauﬂﬁ msUszendlidaneifiulygnussAudilondameng 4 wu ms
dndule msfum msduiy msdangu mamawmnzay Wiy Tussuuiiinrududeustnaszuu
I
Artificial intelligence algorithms that are inspired by biological systems. The concept

for designing intelligent agents. The application of biologically-inspired artificial intelligence
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algorithms to solve problems such as decision-making, searching, retrieving, clustering, and
optimization in complex systems like biological systems.
HAANSNISSUS :
1. annsnesueamuiiuguiitudanesfuyyussiuildsunssdumalannszuy
N9 NLA (PLO 1A Level 1 way PLO 1C Level 1)
2. mmm?ﬁmmmmemiwdwé’aﬂa%ﬁmﬁmigwﬂizawﬁﬁlﬁé’uLmﬁ’umahmﬂizw
MITINMLAaEIELA lngseyted Jeses wazAanuwtnzadlunsilUlduidym (PLO
2C Level 1)
3. annsnUseyndlisaneTiutiyaussivsnlasuusadunalannszuummadaniwlunis

wAladgyla PLO 2B Level 2 uag PLO 4C Level 2)

BIE 522 auadazn1slinAn 3(3-0-9)
Brain and Mind
rdsAunay : laid
wugiAgfuneinavetatewasntiiinisvhauvesateudazduiisuludeddlunis
vhanudlansyuiunsiviuasiindnvesuyud Taoyjaiuiliiviuanudeslssvesnieiniaves
aussiidsuarienszuIudndulavesvesuywilaglinseuanudamsinudninenissuilunmsesue
audeulewinan widlosdanuiiannsailldgnstauinsensoonuuunismnanims
wAnssumansidanusanuuazfnnuldnieldanuduniududusssuvfvesuyvely
nszuiumsdndula uazidlansussgndlddaamsdinmiionisfinnunalnnshauesanes
Tuanrunsalsng 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.
HAAWSNTTUS :
1. annsnsdueamudiiuguiiieadesiunalnisinuresaesuyudludusig q (PLO
1A Level 1)
2. ansehmnuimameiaavesansLaranine msuiluussgnadliviedonleduay

Jenssutinnlale (PLO 1A Level 2)
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3. @nsneAusgnsilfinwmlnineiavusramning n1ssusiuennsduasitousiugy
Seuls (PLO 4A Level 2)

BIE 620 @nsaunAvasdayan1e¥ianin 3 (3-0-9)
Informatics on Biological Data
AyrdsAunauy : laidl
nsldwatiaeimnudmiumsinseideyana@inim - MIseyanvuslauYeIdaaniy
Fanm msduunnguuazyszivvesteyanistinm meviundesteyansdinmiiofuminagssy
ANUIINVBYANNTINN NITATNANUAAIINTRYANTINTI MsUTEENAlTaTaumaAvatoya
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. mmma%mEJmmiﬁugmlﬁEnﬁ"umiaummaa%’a;ﬂaw’m%amw WAZNITTUIUNITVINY
1‘7immzamiamiﬂizmama%uﬂama%amwﬁ (PLO 1A Level 1 uag PLO 1C Level 1)
2. aunsaUszgndldarudiiugusunmstssnanadeyalumssidummiadedu
ansaumerastayan1eiIn1nla (PLO 28 Level 2 uag PLO 4C Level 2)
3. annsauseiulssdvaninvesisnisussinanadeyald (PLO 2C Level 1)
4. aansadeansnannnsUszinanatazinzideyaynadinmlsdudlald (PLO 4A
Level 1 wag PLO 4B Level 1)

BIE 630 &30 3 (3-0-9)
Biomaterials
Ay1UeAunay ; bl

NuguMIIuTanTanm dsuseneulume wanan lave wazwsndin Nanunsaldlusnmnie

[
= A v v oA

uyudld sihlimsuisiuguasarsdlafesiuiandinim wihd msussgndlisanianmluny
Fansunng anudiularesiiniy naenaudediduuayisnisnageunsutnluly

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,
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biocompatibility, as well as the regulations and biological testing for biomedical use will be
covered.
HAANSNISSUS :
1. aunsaesuismuiiuguieiutanfanmiianmnsolflusumenyedld (PLO 1A
Level 3, PLO 1C Level 2)
2. annsafuaiaNuiiardeyariie q eaules nunasteyaiiundedeld 1ilevniaue
ToraueanAdeiAgtesiuiaganmm (PLO 2A Level 2, PLO 2B Level 2, PLO 2C Level
2)
3. aunstinnsiiazefunetuasduaniiou it udsuisuiugumaiutag
Fanmadasing q Aldlusrniesyudssinmeaeusasmaianmaluladluaia

a0 le (PLO 4A Level 2, PLO 4B Level 2)

BIE 631 Hranssaiioife 3 (3-0-9)
Tissue Engineering
AyrdsAunauy : il
fuguiiidesiundnmslumsaiatedouaveTortunlmilufemnaswuarludsditin
Feusznouse msdenwadfimuneauiildlunsadraflodolwl niseenuuukasmskanlaseadied
MANTANTININ T maﬂ@ndmﬁm?ja uaﬂmnﬁuﬁﬂﬁmiaﬁﬂﬁaﬁﬂm‘iﬂizqﬂﬁm%mﬁa@jalﬂ
14934
The principles underlying strategies for the regeneration of tissues and organs in vitro
and in vivo are addresses. 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

HAAWSNTTUS :

1. annsnesuiendnnislunisaiadedouareteay (PLO 1A Level 1)

2. annsnesviendnmislumandnlassaineiivhantanianim msgniedede efos
wazTanlATeasa (PLO 1A Level 1)

3. ansafnwmanuduardeyaiiiedesivimnsaniede vnundiidedeld was
oAU SEasleus Ny (PLO 4B Level 2, PLO 4C Level 1)

4. aunsoinsiuandenliinadelunsaiadedouavetooy mndnlasairsiiviian

[y

Tan@inmamangay saudansilddssyndlduasysulse (PLO 2C Level 2)
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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 2)
3. gunsaadsuuiasmeadaeansdmiulgminesdestunisivaveweina  uax
N13ENUIIATUSEUUNTIINGT UagaINNT00BUIUANNATIN VOULUA WaBNITWANLT

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

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
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become familiar with the kinematics of rigid bodies and their interaction at joints. Introduction
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.
HAANSNISISUS :
1. @N5003UIENaNNTVBINaMARITININ wareSuleniswasulviaiusa 9 VDIIWNE
uywdluseninenanssuuni (PLO 1A Level 1)
2. a’lmmﬁ’lmaﬂﬁmLﬁaé’mﬁﬁwﬁﬂﬁiumimu@mmimﬁauvl,msuENi'NmEJ (PLO 2B Level
2)
3, guunsadnsTinsgydesuneluvazadeulm (PLO 1C Level 2)
4. ananseafanvuhasmsadamansdmivunlymiluanauasigadludeng (PLO 28

Level 3)

BIE 634 wasnansvaslianaznIsAILI 3 (3-0-9)
Computational Fluid Dynamics
AdsAunou : murNNTuYesEeu
Amudiugruieiutonisiiluvesngnasiuasnanssny  wagnmTINTBINAMAnIUes
Tauagnsduniiiertostunmsinseinarnseonuuumsindmnssy aun1smdideafniiles
suih (PDE) F3nmavnsliludvinesisuiidesiu nquifiugiusaznisussandisnisduanifuaunis
wuudaesiifsadestunisinavesvesia
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.
HAANSNISISUS :
1. @15093UUUANNTY0ID NS Iavd s UNamansvasvetina (PLO 1A Level 2)
2. mmaalﬁﬂmmmauﬁaL@@%LﬁaﬁmmuaziLﬂiflzﬁsﬁ’au”amqmamw (PLO 2A Level
3)
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3. @N1150A519MUUINBDIMNNANIRANEAS TN TN UNaAERSTaadlra (PLO 1C Level
2)

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

AyrueAunau : bl

fugruneauszuuildlunisidsenlylutagtusasnsiamssuuidenlagly

43
(%

waluladtugaiiedinlilunisaireuinnssusuuuulmilumshden  dlanalnuazvedalunis
muAy MstaaUdessnenuesszuuiimuaunisanUdosingn syuuthdsfvuadnsysuuily
wins warn1sthanudilulilunisussgndsamtundnmamddmnssudanmly
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 weluladmandniiiedesiussuuidelsd
(PLO 1A Level 2, PLO 1C Level 2)
2. annsnidenlesnalnuazmadalunsemuaunisanyUdosfnenvesszuu (PLO 2A Level
2, PLO 2B Level 2, PLO 2C Level 2)
3. annsafuaieufuasteyaine q  Menues nuvaeyatiindefiold uas
annsawauvinueAsuduiiovhaulidisals (PLO 2C Level 2, PLO 2D Level 2)
4. annsoinnsikazefuneiueasduanileusuiuiisuiefuiuguhdeilaly
Hagtunasmaianszuuthdselaeldmaluladduge  sadansUszgndanusitugiu
msszuuthdseniiensiimumeluladluaydmnssudinin iunsdeu vio My

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

BIE 640 L¥ULYa3TINN 3 (3-0-9)
Biosensors
Adedunau : il
Anwiugrumaduimnssumaniildlunimmatalnanavuadnisuiidue Wk wad

lngdlamsussgndtunisnaaeunilady MTIemandunssy wasnsidananisdaindey

ANEIMNTINAANT NANGATIAINTIUTINMN

WIneduwmalulagnszasunasuys 195, aulRanant 1as.A5eN 271 (2 dl.A. 65)



adueiimelulodumesiivseneudie il msSewas msaviouvendes way nsueudiu
A wariinsaeudnuasvenaiiuiuuusung nudinssuiunsdmiululoluanafideusiaty
Nufdudasdaya o lngauinisvhauannnsdifinuvesssuululeduwes Fldlunnsen  lu
mé’ﬂqmaauﬂizmumié’?&Lauﬁm%’umﬁmwi’mm%amw mﬂ;l'jﬂfumEJ”Lﬂgjmﬁ%’Eﬂuﬂm;ﬁuLLaz
FuwesuuulmifiAedestumaluladsysuulu Windnd edada waznsosdioadslmifildvnagu
vosduLazlUsAu
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.
HAAWSNISISEUS :
1. annsneduneaudiiuguitudnnsvesgunsainisitadeuazanunsoidenidoad
aufifiethlulszenduasiausiuimanitymilliiuaisevesmuedd  (PLO 1A
Level 2, PLO 2A Level 2)
2. annsnagiiapuagiausuuiniisesnuuunsmaaediagldnaiafinzadld (PLO
1B Level 1)
3. ansaidentfiaiesiiomsfdnealunmsdusinaiuiuasdoyasns q fenues 91
uwnasdoyaiiindedield (PLO 4C Level 1)
4. amnsaaglemwddyludsdildiouiliaonsdoulazanansatiausanuilaonis
Weuwazniswa MsueeduTe msudtauelnldr visensusTengatenenauiia

yanavhlULy (PLO 4A Level 2,PLO 4B Level 1)

BIE 641 AAINTTUIININTZAUUN U 3 (3-0-9)
Nanobioengineering
AunvsAunau : 1af
ﬁm«nLﬁmﬁuwmmam%mﬁmmm%mwwas@fvuﬂu iwﬁwﬁﬂﬁugmmﬁmmimLLazms

Uszgnamawmalulad ndannnisfinuiugiuiilivedanunlunasieuvesnuantfsng 9 Aty
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seiuuly uaznszuaumsteadiuiiioes Jniaendndinsruiunsduased mavseivg wa

wadan1suansnuanvazvasreulndaululussduunly  wazduunisuusdivemguuaginin

yospaulndnuludmiunisuszgndldnisinuedl- wazlulo-duees

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
addition to these techniques, emphasis will also be placed on introduction to the theory and
practice of nanocomposite for chemical- and bio-sensor applications.

HAAWSNISISEUS :

1. ﬁ’]ﬂﬂia’@%‘mEJﬂ’mmi‘ﬁug’mLLU‘UW‘V]m’dG}%GU@ﬁ%ﬂﬁﬂiﬁﬂ%’lﬂﬂwwﬁuuﬂu WU N9

fAs1ER N3characterize 494 nanoparticles nanomaterials wagid1lanuaudfves
nguunaseiunlulduaranusadinnziesdanudiitethludssendldfunuidoves
Auadlg (PLO 1A Level 1)

2. mmmﬂizLﬁuﬂiwﬂumiaaﬂLLUUmimmamw%famﬁgﬂLﬁ@ﬂiﬁi’fmmi’uazLwﬂﬁﬂﬁmmzau
161 (PLO 1A Level 2, PLO 1B Level 1, PLO 2A, Level 2)

3. annsaldintestlomsdanealunsduaimanuiuasasudeyars q feonues 91
uwnasdoyaiiindedield uazansaimuwinugisuduiovhaulddisald (Lo 4a
Level 1, PLO 4C Level 1)

a. ansaagulannuddyludsiliFeuslromadoudunsdouuneuidnms  uagns
Wale (PLO 4A Level 2, PLO 4B Level 1)

BIE 642 gunsain1sitadedmiunisuszgndnisinudnisunng 3 (3-0-9)
Diagnostic Devices for Biomedical Applications
AyrdsAunau : Laidl
SouSuasidnlandnnsiugiuvesgunsainisitads Inguiun1snsvialuanasuinan
Guwestanm wazmaluladiifeites
Learn the underlying principles of diagnostic device, focusing on detection of small
molecules, biosensors and related technology.

HAANSNISIUS :

ANEIMNTINAANT NANGATIAINTIUTINMN

WIneduwmalulagnszasunasuys 195, aulRanant 1as.A5eN 271 (2 dl.A. 65)

25



L. aflmiaa%mEJmmiﬁugmlﬁmﬁ’wé’ﬂmi‘fuaaqﬂnsaimﬁﬁaﬁaLLazmmiaa%m&Jaqﬁ
audifiethludszndldfuanmiddsvesmuedls (PLO 1A Level 1)

2. aunsadenldarudlunseenwuumavasemieuriadenlfinedafvazaild  (PLO
1A Level 2, PLO 1B Level 1)

3. mmmﬂmﬁummmmﬁmmLLazLauaLmeaLLf’ﬁngmLﬁaLLﬁﬂzgmmuiﬁamqé’m
Amnssudinmle (PLO 2A Level 2)

4. awnsadenldieloslonsfineadunimamiiasdeyaie 4 feaues 90
udsdeyaiundedels (PLO 4C Level 1)

5. annsaagulannuddyludsiliFeuslromadoudunadouunauidnms  uagms
Wale (PLO 4A Level 2, PLO 4B Level 1)

BIE 643 N1999NLUULATNNDNINIININ 3 (3-0-9)
Biological Instrumentation Design
AvrUsAunau : laidl
ANYIALINUNTEUANNANTUFILLALNITOBNLUULATBINONTININTINAITEUUNIIYIINEN
fUsiingatunszviumsinnueeseieazas 9 lusunedygrunsussaulniidinm f
1Y) A & c = o I3 v A = ¢ )
ATINIUVIRTULRSTINN  ngstlaunaninaminisldiaIasiienisnisiimduazanulasnieni
i vidnnisvesndesganssal Sed8ng ameddiudnodeneuiinnes nisasanmluigaans
a a6 a s 4' A ¢ 1Y) ¢ '
Tuafesmaluladiawes wseiednuwilsanaznigaunsal uazuumensiauigunsainisdaen
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 tomography, nuclear medicine, Laser technology, therapeutic and prosthetic
devices, and drug delivery concept.
[ -4 = 124
NAAWSASIIEU] -
1. aunsnesuieAnuiugIurenssuIunMsiunM s LazeaniuunIedilogunsaivnig
nswnndlumamguiielulUimuniduniasdogunsalldlaass (PLO 1A Level 2)
2. ansneenuuukarsRuiauImalulagnldludagduineltuinsesiegunsainig
nsunndlatiusednsnningsTu nieuisdenldmatiaiuingaula (PLO 1B Level 2)
3. @ansafuATImANNIkastoyadne q  Mmeauwed  MnuvaMeyanuLTelials  uas

aunsanauinee NI nduievinaulrdusalsd (PLO 2D Level 2)
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4. @NTONATIEN aSunkareAUT18MUNTIRaTiBUSILTUS U UMALULAE
Huguvesgunsainenswimglutagdule (PLO 4A Level 1)
5. anansaiauenuilagn1slgukasnisnn nswaefiuse nsutaueUinal e

nsusTEIEEteneanusiyanailule (PLO 4B Level 1)

BIE 650 A23INeNaATIZH 3(3-0-9)
Synthetic Biology
Ayrdsaunau : haill
wdnnsdesduresdinendunszed ﬂismuﬂﬁﬁugmmﬁﬁwmimﬁ’ﬂmaqa%ami
LARDBNUDIBU NUARTUTY uazns LAty NSTUIUNITAIUAN HaTNTEUIUNITIUALUGTY ﬁ}ugm
299399590 WUTINITODNLUUAINGTTUYA I‘UIEJU%—%uﬁauatﬁmammj;m LAZNITBDNLUUNIT
warmsadsdsdiindansziantululovia wdnMIkazTaNiwInanfumasiionisadns
wuudassuazmsiaesddlPinduasey  msUszgndlarieisesdinendauaned  anuides
FYHITU LAZANTIINIBVITIINGNEUATIZN NUMIUITIUNTTUATUTINGIEUATIZN
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.

HAAWSNISISEUS :

1. annsnsduneamuiiugiuuazemnudenlessgvitanudmeiudnine e szt
mam‘ﬁugm?ﬁu 9 WU WUFIMINTTY agTvine N1990NLUVNATINAN (PLO 1A Level
1)

2. @nnsassuiendnnsidesdureinisesnuuuitastanmludniseonuuuany
sysuvRluleuia-Tud U S uenIns LAY MT0RNUULNATKAE A BTN
Fuasrzianululeusa (PLO 1A Level 1)

3. gunsaUsudfiudgmuesiiegisnuitendelassunsinudsivenduaseditinngi

11487 (PLO 2A Level 1)
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4. aansmhmnufindeseaileUssendlindnnsmadiunmdiinerduaneiitein
ponuuulassldnusedsuuasvdnufoinieiudeen  Auwnnaen  wazadussauld
(PLO 3B Level 1)

5. annsathiauedeyasmensna ofuse Wieussemeneannuiuiyanaiiadesls
pe19%ALaU (PLO 4B Level 2)

6. @3 NANDNUITENINININTIAENSTLULAZNITNA MIWABAUTIEY WAz TULaUD
Unanls (PLO 4C Level 2)

BIE 651 nALiANI93AINITINTNAANS 3(3-0-9)
Biomolecular Engineering Techniques

Ay1ueAunay : bl

wugmmaammﬂmaaaﬁﬁwmﬁﬁﬁm%’uﬁmmiu%ﬂmLaqaﬁ’jﬂmﬂmwﬁLLazmﬂUﬁﬁ’a

wedlafiiefesiulusiuazonfiows Wy nsdsuraduuaiiSe n1suanieenvesiusiuuaznis

ATIVIA NTATIVTANITUARNIODNVDITULAZNITILATIZIING

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.

HAANSNISEEUS :

1. awsessuendnmsilosiuvenneiasne 9 Aldlunisinisneaeadevilusiulsy

U3avs usnendloueasnann cell lysate (RNA isolation) afeinuinauagiinsizs
TUsAuuazensoue (PLO 1A Level 1)

2. awnsoufiRmaiag q Alflunsimameaesaievilusiuliuians uenendioue
pan27n cell lysate (RNA isolation) siudeinUsunaumazinizilusfiunazeisioueni
Tuslameadifllsilsiognsgnies (PLO 2D Level 1)

3. aunsnasauuudaeuasideniaiesdiensaiflowiuiievininisiesesinantsuf iR
NATBINIMATARN 9 1A (PLO 2B Level 3)

4. aanseinausdeyasmensyn efUse vieusstemeneamuiuiyanaiiieItosls

8199mLaY (PLO 4B Level 2)
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BIE 652 msUszgndldiwadrailasluauisedudanm 3(3-0-9)
The Application of Cell Line in Bioscience
ArdAunau : laidl
fugrunsunslfieaddododumidesuinm dwszneusemadenldulnvensad
doiiles  uazmadanmIadeunanTRdin 9 veswadiiethlunoumaulunddensnuing
ANANITININ
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. aunsadentiwadnawiiasnvanzaununisinluldlunuidevesnuesls (PLO 1A Level

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

Biochemistry for Biological Engineering
IdsAunau : 14l
& Yy o st % v v g X wa =
fugunanugieiidalsenaulumeanuinnudilatuiuguvesnuauiAniuaives
lwana Tusanie anudilanavedduanasien1svinuvedsasd navesRuauURnLalselasasng
Tuanawagnthnvedusiukasideriuwad  asrusenouneluwaduasUduiusmaauel aaendu

a

3 Ussgndnnudiugumsduediiiomstanmaluladluasisn anianm

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

HAAWSNTTUS :

1. annsnsdueanmuiiiuguietuinuasimaniivedianalusunigld  (PLO 1A

EX] 9

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

2, PLO 2C Level 2)

ansaduAivANduasdeyasiie q Mesuesnuvasteyaiiundedels uazanansn
fimuinwedududiovhanlidusalsd (PLO 2C Level 2, PLO 2D Level 2)
aunsninTsiareRuneiuestuandeunutudeuieatuiugumsiutued
wazUfduiusmedaedidelnssasdluanaunssviniivesesdussneunisluad s
msUszgnd anudiugumsduadifiemstanmaluladluauin fandaniw shunis
Weu vi5e N15uAla (PLO dA Level 2, PLO 4B Level 2, PLO 4C Level 2)

BIE 660 iadatlagiumanvmansiuyaniizidey 3 (3-0-9)

Current Topics in Regenerative Medicine

AdsAunou : murNUTuYaEeu

a v k4 ¢ a A Ao o & PN Y 2 & o &
qmwmqmummwmL%@WuﬂmmaaL‘Uuwauiﬁ]luﬂmguu mLuau’lﬂiaUﬂ@mm’mgwugm

(3 Ao o a v o‘&J M U 1 a v s
@ﬂﬂﬂi%ﬂ@‘U‘Wﬂ?ﬂinU'PN\WU’J"i]EJIUﬁ’]GU’]L’J‘UFHﬁGﬁWUVjﬁﬂTJSL?ﬁ@ll wagsieg1e s luanvaans

Hunlasuanuaulanuuazden

Interesting medical research in regenerative medicine. The basic background of

research in regenerative medicine and examples of researches and their applications in great

details.

[ 4 = 14

HAAWSNTIT8U] :

1. @303V UIUALATAININUT UV ILITEN AU SWINNET U AN Iz FeY
(PLO 1A Level 1)

2. anansamanuiiavinaueuiITenanumM s digaiuglanisiden (PLO 4A Level
1, PLO 4B Level 2, PLO 4C Level 2)

3. @nsneAUTIBIATesuNsuImgBauransdeunmdwdunaulaludagiu
(PLO 2A Level 2)

o aw I - ¢ % ¢ s & =
4. aansoviuniddevunadn  ieuilandUgymmnisinunisunmdideiunan1isiden uas

ansnsavnavelutuSeuls (PLO 2A Level 1, PLO 2C Level 2, PLO 3B Level 1)
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BIE 570 %7338555 1 (1-0-3)
Bioethics
AyrdsAunau : il
winMstestuariinnveinsiadefrunsyiuananuIs LTI TeLarInaes
Tuauwardninaaes lnazameutedisidulunsiaunuianssunsiuimnssudanin dhunis
Zoudantuiindonnadluniivesanussrnd nsdiAnuidlusagassme sausisnisAnnate
YoanmsUNTTesTiAsuasluauBunesdiey  ielvilanudiviiviulantiegiuuas
aunsaUszenalelaase
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.

HAANSNISSEUS :
1. awnsnesuienannisilessuuasnanujufiainarestaasusssula (PLO 2D Level 2)
¥ % N a - A adawv A& A @ Y
2. anansauseynAldanuImaintessiuiesaniuusslsuisifenidunseusuluseau
anale (PLO 3B Level 2)

3. @ansadeasnanisaniuanukasiinseiteyaliEdudilala (PLO 4B Level 1)

BIE 580 winNTsuTINTTWWNEG: 31n9uIFgnann 3 (3-0-9)
Biomedical Innovations: From Lab to Market
IdeAunau : 14l
ndnmadesiuresnmsimuaniuidelugnantasidondudluiugnamnssunisinmg
uazansisaigy  veutisuarisnsilutadedfydmiumssesonuinnssulugnsldaeomanis
g nsBeudiulassoudionandlalunisssydyvimanisuwnd/amsisagy Tomauazam
Foavnagsia Msllesssinan ununsmain waznsimaluladluldate
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.
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HAANSNSISEUS :

1. annsodilasaresunevdnmadosuresmsiaunauidelugudnsusidemndueld
(PLO 2D Level 2)

2. amnsauszgndlinnuimamnssudinmienidammenisunmduazansisaguls
(PLO 2C Level 2)

v v v

3. annsadeasHansilivnukaginsiteyaliiauinlald (PLO 4B Level 2)

4. ansnedulgAusTUguAgIiunIngdumlyaiasnisaiunuasasllaunngle
(PLO 4A Level 1)

BIE 581 N3N"ALAEITINEINYEY 3(3-0-9)
Human Anatomy and Physiology)
AvrUsAunau : laidl
wé’ﬂmm‘ﬁaqﬁmaqmaimﬂmam%uazﬁﬁmw‘?imuqmmiﬁﬂmmaaiwmamwé eEATN
o¥orzeing 9 Aldlunsfinunisiauresssuudddin wasnmihanudilulilunisussgndsai
UANNITNITIMINTTUTINN UTBUITMTIANTAVNINUALLIANEAS 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.
HAAWSNISISEUS :
1. @1313095U18N15VNUYBIITNNNENYBILUNTEUUANN 9 (PLO 1A Level 1)
2. annsehmnuimameinnauazaisieluussgndlivsodonloduamimngsy
Fanmla (PLO 1A Level 2)
3. @unsaeRUsensaifnwmsmeinmaaraisinenfuenasduasiiteusintueuls
(PLO 4B Level 2, PLO 4C Level 1)

1 o

BIE 582 usstiuanalaandeidinguinnssu 3(3-0-9)
Bio-inspired Innovations
FuUeduniau : 14l
unAamsnumaluladuazimnssudinmitliludegdu Yssneufunisysannismanssnu
Fversuiumanimeidmnssudinm mawwnd  Ussaminenmans  wastyalseugi

asansadumiatalunisasisasseuinnssulng
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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.

HAANSNISIU] :

1. @113008UI8eIRAINNINIINWIMINTTNAINML (PLO 1A Level 1)

2. annsaaisesAnNIInIneINsTrsifiina N HaNNA LB SAANL LTI INe A

Jrnssuransiineeniule (PLO 2B Level 3)

BIE 793 &unNuNIATUIAINTINTININ 1 1 (0-2-4)
Seminar in Biological Engineering |
v1UsAunau : laidl
mstnauedunu e fuidemadmnssudinm wieawiieades wavnsdariseu
Rendudesiiuaue  nsilsnisusseneanninennsimssganduasiiuszaunmsaiferiuimngsy
Fanm nsuanemuAndiursenusmouluddinsiiesel minmsiliussensuasade
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, follow by critiques in term of comments
or questions on the talk.
HAAWSNISISEUS :
1) annsanuazUsziiudeyanvainuangunadeya TneianizegBedafRumis
n93ele (2C Level 1)
2) mmaaa‘%mENm‘i%’ﬂué’mﬁmuaﬂﬂﬁ@%‘lmﬁﬂﬂﬁ (PLO 4B Level 1)
3) guunsauansANNARLLaEaLAaEITNEAEITUNIATeR 9 16 (PLO 4A Level
1)

aa v

4) anansaidenldinsesiiondvialunisliundstoya wazdeansla (PLO 4C Level 1)

BIE 794 &UNUIAIUAAINTTUTININ 2 1 (0-2-4)
Seminar in Biological Engineering II
=Y o 1 =
Furvepunau ; lud
ANSUNAUDEULULNYINUIITINIIAINTTUTINN KATDEIVITNGIVDS ATAITIAVINTIEIY
Neatuisesmitiaws  Msilin1sussengnIng nsnsenanailariuszaunisalifedfiuimns sy

AN NITHAAIAMUAAILNT DA U UTIATIZIITA] 3INNTHIUTTNLFRZASS
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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, follow by critiques in term of comments
or questions on the talk.
HAANSNISISUS :
1) annsaduazsvfiutogannvainvansunasdoga  TasiawizegsBedsdfimisy
5338l (PLO 2C Level 1)

2) awnsaeduisnuddelusuinuaulasmensiiauetnaifdudlald  (PLO 4B
Level 2)

3) ansauansALAniukaraNA RN AERUITesng o 16 (PLO 4A Level
2)

4) anansauszynaldiasetiendviatunislaungadeya wazdeansld (PLO 4C Level 2)

BIE 795 &uNUIAIUIAINTINIININ 3 1 (0-2-4)
Seminar in Biological Engineering lll
AvrUsAunau : laidl
mMsiiaveduuuAsfuiitendmnssudinim weaufiieides waznissavhsieay
Aenfuidesiiviaue m'utﬁqmimsmsmfﬁ‘mmﬂsﬂmmmq@LLazﬁUsza‘uﬂﬁﬂilﬁ'mﬁuﬁmmim
Frnn msuamspnuAndiurieanumaniuddiessiiansal annsilsussenouiasads
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, follow by critiques in term of comments
or questions on the talk.
HAAWSNTTUS :
1) annsanfuazUszilliudeyaannvainvangunaidoeya TneianizegBedfRumis
n15338l9 (PLO 2C Level 1)
2) awnsaesusnddlusuiinuadasemstiaustnalvgaudlald (Lo 4B
Level 2)
3) gunsauansANARTuLaEaLAaETIINEAEIR UMW 9 18 (PLO 4A Level
2)

4) anansauszynaldiasetiendviatunislaungadeya uazdeansle (PLO 4C Level 2)
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BIE 796 &uNUNAIUIANTTUIININ 4 1 (0-2-4)
Seminar in Biological Engineering IV
AyrdsAaunau : laidl
nsthiaueduyunfeafuidemadmnssudinm wieaviieides waznsdarisenu
Aendudesiinaue  nsilnisusseenivensimssganduasiiuszaunsaifeaiuimnss
Fanm mIuanseuAndiutenumauluddinseiiosal anmsiliusseneusasads
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, follow by critiques in term of comments
or questions on the talk.

HAAWSNISISEUS :

'
a

1) aunsaihduazssiiutegannvainvansuvasdoya  lasionnzeesBededfais
n5398ldl (PLO 2C Level 1)

2) asnsaesuisnuAdtlusuiinuaulasensiauetnalifpudlald (PLO 4B
Level 2)

3) ansauansALAniukaraNA RN ABiUITEsng o 16 (PLO 4A Level
2)

4 ansaUszgnaldinieddlonivialunislauntioya wazdeansia (PLO 4C Level 2)

BIE 797 S&uNUIAIUIAINTINIININ 5 1 (0-2-4)
Seminar in Biological Engineering V
a o o 1 =
AyrUsAunau : 14l
NMFUNEUENLUNAYINUIITONIIAINTINTININ NI0EVTILALITEY LaznN1TINYINTI89U
Neafuisesndiaus N13ilinIsUIIEIININeInsEnsnaaiasiusraunsalfeliuimnssy
TN NTUERIANNAATILTS B UAANLIUTIATIEII ATl 2INNTTUTTENBUARYASS
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, follow by critiques in term of comments
or questions on the talk.
o 4 = 4
NAGWSASITEU] :
1) annsanasUssilliutoyannvainvangunaideys  lasanzag19gdadmiuiay

n533ela (PLO 2C Level 1)
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2) ansaesuisnuAdelusuinuaulasmensiiauetnaifdudlald  (PLO 4B
Level 3)

3) gunsawanIANAnuLazaNmaTTInINGAEITuITEsng 9 18 (PLO 4A Level
3)

1) aansauszyndldiedeseddvialumsliindstona uazdoansls (PLO 4C Level 3)

BIE 798 &uuUNIAIUIAINTTUTANIN 6 1 (0-2-4)
Seminar in Biological Engineering VI
AyrdsAaunau : il
nstnauedunu e futidemadmnssudinm vieawiiifeades wagnisdarisea
Rendudesiduaue  nsilsnisusseneanninensimssganduasiiuszaumsaiferiuimnssy
Fanm msuanseuAndiutenumauluddinsziionsal anmsitiusseneusiazads
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, follow by critiques in term of comments
or questions on the talk.
HAAWSNISISEUS :
1) aunsaitduazssifiutesannvainvansuvasdoya  lasionnzeesBedadfais
n13338l (PLO 2C Level 1)
2) ansnsaesuienuAdelusuiinuaulasensiauetnalifdudlald (PLO 4B
Level 3)
3) guansauansANNARuLaEaLAaETITNEAEITUNIATe 9 16 (PLO 4A Level
3)

4 anansauszynaldiaTetledvialunislaungadeya uazieansle (PLO 4C Level 3)

BIE 696 NM1SANWIAUAIIARILAULDS 3 (3-0-9)
Individual Study
AvrUsAunau : laidl
ﬁﬂmﬁﬁaﬁmumiﬁmﬂiaﬂ@wé’ﬂgmﬂuﬁaﬁmumﬁmmau% HiunsguakaglimUsnm
999019136UsE8510%0 Be51eaniBunvesivazimuat uautefidnwm
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.
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HAANSNSISEUS :
1. annsaeduiendeluly Avuaieuwasidadunaulalurenisiuicmnssudinm way

ansdiaszsiesdmuiifievluussgndldiuanuidevesmuesld (PLO 1A Level 2)
annseileyiiiessyamguesaymiiin waslszondldesdanuianenids/ ms
WeAnensual 9 MnunrdIaudeng 9 LﬁaLLﬁ{JQJ,mImamamammum’miﬁm
g uarImnssumansidisieiuld (PLO 2A Level 2)
anunsafuaimALiuazasuteyain q seaues nunadeyaiiundedels way
anunsaianvinugsduilevialidusald (PLO 2D Level 2)
anunsoasUlannudAyrewanuddede 9 lummumuissunssy weldeuunaiiy
maAnnslrgaudlaléd (PLO 4A Level 2, PLO 4B Level 1)

anansaldiasesdiendvalunisiaundleya Ussaiana uagdeansla (PLO 4D Level 1)

BIE 697 %ivaniey 1 3 (3-0-9)

Special Topic |

FyrUeAunay : bl

= o v | Y] Y o v & o Y a = = =
ﬁﬂU'WT'JGU@I‘WlI i V]VluallﬂLLagﬂ’]a\TLUUV]ﬁusL"\]tLu’Nﬂ’]iﬂqu’t]ﬁ?ﬂiiueﬁﬁﬂqw PIINYATLDYN VDY

AL MNRUATUA U TDN AN

Teach the updated and interesting topics in Biological Engineering or related areas.

o/ 4 = 4
RAANINIILIBUJ :
a v v 1 A o o o v & PN 1% a =
1. ﬁ’]lﬂiﬂ@ﬁU’]EJ‘i/i’J“(JEﬂ‘MiJs] nuasolazmandunaulaluinsmuianssudininuag

ansodiaszissdmuiifievluussgndldiuanuisevesmuesld (1A Level 2)
ansalessifieszymmmuesiymiiin  wazUsvyndldosdanuianauise/ms
WeAnemsivl - 9 nundsaudse 9 LﬁaLLﬁ"ﬂzy}mimammammummifﬁm
e wagImnssumansiiimeiula (2A Level 2)
annsaduAivANiuazasUieyaris 9 feaues nundsteyaiindedeld uas
annsawauvinueAduduiiovhaulsduiald 20 Level 2)
anunsoagUlannudifyremainuidedie 9 Tun1snuniuissunssy waslisuunaiy
mAvmstagdudlale (48 Level 2)

anansaldiasediefdvialunisiaundleya Ussaiana uagdeasle (4D Levell)
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BIE 698 WiaUanify 2 3 (3-0-9)

Special Topic I
FyrUeAunay : bl

Anwdelml o Muadouszidadufaulalursnisiuidmnssu@inm Jeseazidunves

AV MNAUATUA U TDN AN

Teach the updated and interesting topics in Biological Engineering or related areas.

HAANSNISIU] :
1. annsaeduiendelumlg  uatsuazidadunaulalulnismuicmnssudininuay

anansadnsgiessnuivetiluussendldiunuidevesmuiesla (1A Level 2)

2. aansedegiilessyamnvesaiiiin  wazUszendldesdniuiannaide/ns
WeAvensiud 9 nuvamuiie 9 LﬁaLLﬁfJgngmJmamammummif&hu
e uarimnsuenansitnmenula (2A Level 2)

3. awnsaduaineuiuazagudoyasne q Memues Mnuvdsdeyaiiundetiold uas
annsavmuinueiisndudiorhauliduiald 2D Level 2)

4. annseagllannudifgromanuddedie 9 Tun1smuniuIssaunssy wasliguunany
mAvmstagdudlale (4B Level 2)

5. mmﬂiaslfé’fm%mﬁaa%ﬁaiuﬂﬁlﬁmﬁﬂ%ga Uszanana wardeashé (4D Levell)

BIE 699 WataiAy 3 3 (3-0-9)

Special Topic I

FyrUeAunay : hidl

Anwiidelnd o Muaisuagiaadufiaulaluismsiuimnssudinm Jeeazidenves

AL MNAUATUA U TN AN

Teach the updated and interesting topics in Biological Engineering or related areas.

[ 4 = 14
RAANINTIILIBUY :
a v Y ! o o °o Y c{' 1% a IS)
1. ﬁ']lﬂiﬂ@ﬁU?EJ‘WﬂJEJEL‘mJG] nuatsLazmaudunaulaluinsmuiainssudininuag

annsailaniesdnnuiifle ludssendldfunuidevesauedld (1A Level 2)
ansolessiifieszyammuesiyviiAn  wazUsvgndldosdanuianauise/ms
WeAnemslul - 9 nundsnudsne 9 LﬁaLLﬁ’ﬂ@%ﬂmmmﬁmmﬂWﬂﬂﬁﬁW
e wagImnssumansiiimeiula (2A Level 2)
annsaduAivANiuazasUieyaris o feaues nundsteyaiindedeld uas

aunsanaLinwe NI nduievinaulrdusala (2D Level 2)
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4. annseasUlannudrAgrewandesn 9 lunsmuniuissunssy Lasldguunain

madnnslgaudilale (@8 Level 2)

5. anansaldiesediendvialunisiaundedeya Ussiiana uagdeasle (4D Levell)

BIE 792 Aneiiwus 48 (0-96-192)
Dissertation
yrdeAunau : aid
M9Ty wazAuainues meldnmsquaresenasdiivinw ethlugmnuanlvl osd
a3l viiedsidunulmiidudou MAtesiuimnssdinm ieaiietes lnewunsld
Usglovtivesnisldmnuimeiutinmuayimnssumanssiuduiteudtaymase
Self-research and study under supervision of an advisor(s) which lead to new
complicated concept(s) or new finding in Biological Engineering or related areas. Emphasis will

be on utilizing integrated knowledge of the biological and engineering to solve specific and

real problems.

HAAWSNISISEUS :

1. aunsneduseesnaAuIneImnssudininld (PLO 1A Level 3)

2. aunsdmn¥insaivaianmaaeiuazieiesiiofdidunesiimnssudanmlsd
(PLO 1B Level 3)

3. @wnsaiouiisusuudasmadinmansamsulymanimnssudinamla (PLO 1C
level 3)

4. aansausifiuanemeslymuaziausssdanuilmidiiendyvanuidomadiu
Fengsudinmla (PLO 2A level 3)

5. gunseadiuuuasazidonedeilevnsadiviuuzad munsuidymide
MaWIMmINIsuTInInle (28 Level 3)

6. anunsnUsTIuAIAY 9AfeY YedTEUUMEENANAMTINIUAmNTTNT N WlDaT 9096
Anusinilagnidatians daluldusslevdiamnaldle (PLO 2C level 3)

7. fvnwrlumsufiRnuisedenueddoggnisaudunou (PLO 2D Level 3)

8. anwnsalufuilunsiiide  eenuuunszuIUNTIvY  wazviauluiiunsesiudiudu
yARaTNIINVYaNEa I dsau uayTausssuld (PLO 3A Level 3)

9. awsaUssiliy eenkuy wasAHuNWIENlaLLINUG TR UATESIIUNTIY

J99uM 19 UAIAY AIINAY kATATTUIUTIANTNLA (PLO 3B Level 3)
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10.

11.

12.

13.

aunsaInIn¥Isaiveyalaensley [WunseuunAnivIng Nseudnsing/ey
ansUmsle (PLO 4A level 3)

ansnthiauedoyasenmsyn  ofusie  vieussenedenenauiuiynnaiiiieades
wazyaraTluiamwlneuaznwSinguld (PLO 4B Level 3)
annsaUszgndltiaiesileRdvialunsliindedoya Uszanana wazdeasld uavanunsn
Usziliuanugneearestoya (PLO 4C level 3)

aunsadisutoiauslasINTITuwAUNEUaNAIEALLla (PLO 4D Level 3)
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