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NNTIATIZRUAZODNLUUIU

Work Analysis and Design

gunmilunsviinu araasaouayeudueg i
Occupational Hygiene, Safety and Well-Being
UURNINTINaAanshagasTInenlun1svinau
Biomechanics and Work Physiology Lab
UjtRnsiedesilouayrisnisinnisianu

Work Measurement and Instrumentation Lab
wtelagiulusuniseeans

Current Topics in Ergonomics

NUIAIYINITINADININEITINYRALIAINTTUNIINITLWHNE

AN

8. 650
MN 650
ue. 651
MN 651
u8. 652
MN 652
2. 653
MN 653
us. 654
MN 654
u?. 655
MN 655
8. 656
MN 656

I3

UAv.2

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)

1 (0-3-0)

1(0-3-0)

3 (3-0-9)

NUIBAR

(UssENg-UJUR-Anwrienie)

Fnnaewneadsiveuasaiode

Experimental Method in Physiology and Instruments
FINAAIANTVDIUY WY

Human Biomechanics
Amnssumensumdvenvaduaziiode

Cell and Tissue medical Engineering
nsUszanadyIaUszauaznasudygruUszam
Neural Signal Processing and Neural Transmission

LUV NEITINGWAZTINITUNNE

Physiology and Biomedical Modeling

WTelAEN 1909 UhUUETTINGMALIAINTTUNNTWNNE 1
Special Topics in Physiological Modeling and Medical Engineering 1
ﬁﬁaﬁLﬂwwﬂﬂﬁﬂaaqgﬂLLUUﬁ%ﬁV}EﬂLmﬁmmimmdmmwmj 2

Special Topics in Physiological Modeling and Medical Engineering 2

3.1.3.5 INYIUNUS

19. 804 INY1ANUS
MN 804 Thesis

3 (1-6-5)

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)

3 (3-0-9)

18 #wAe
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314 WAAUKUNNSANE
Fiasuiiugiu (bidundein) mndwlundngaseraimualidndnwieu

a a dgj 1 a = = dl o ra 1 a a U dy
’J‘U’]LﬁiNWUEWUﬂ@uLUﬂﬂ’mLLiﬂi‘NUﬂ’ﬁﬂﬂ‘Hﬂ‘V] 1 Tuuliiiu 6 nuwAn 31518791 A9l

19, 510 AINsIUMINsunmdiiesdiu 2 Mwne
19. 511 AAAANERSIAINITUFAERS 2 wene
19. 512 meinadans 2 wwhn
19. 513 @358 2 wien

MAUNNSANET WAL N WUU N 2

Un1sAnen 1 megaiou

19. 510 SN TUNMSNTUN VST D g 2 NUQ8Ae
1e. 511 ANAFAERSIAINTIUANERS 2 wiein
9. 512 AEINIAANEARNS 2 wwhn
18. 513 @353men 2 Wene
(altumieingu)

saulsiifiu 6 vUwNA

Un1s@ne I 1 AASeuN 1

18. 610 bRk 3 Miawne
9. 611 ANAAERSIAINTTUNINNSHINE 2 WU1EAn
19. 612 FUNUNIAINTTUNAITUNNE 1 wughe
593 6 UWARN

Un1sAned 1 nasaun 2

318, XXX aen 3 wlIwne
318, XXX plialahn 3 UUEAN
3189, XxX Auden 3 UUBAN
593 9 %UwAN
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Un1sAne Il 2 AABeuN 1

319, XXX Auaen 3 UUBAN
318, XXX pliglhn 3 wuwhn
18. 804 INYINUG 6 viaene
393 12 %U28nn

Un15AnEN 2 AU 2

19. 804 ANYIANUS 12 yhein

594 12 wuenn

3.1.5 F183U18TIIV
3.1.5.1 Avuaduiiugiu
eV GRLA Foim VYol
(UssEne-UUR-AnwmenuLe)

19,510 Fnssumensunndid e 2 (2-0-6)
MN 510  Introduction to Medical Engineering

Usg IHIMNTIUNMIUING A WTINYUERIUNIIUAmNT TN IsUNNg Hugiunamans
1IN NISUTLUIANATYYIUNIIAITUNNE ww3osfletnnienisunmg nsemans ‘Uﬂi’fwﬂwﬁ
Sennssumaiieiiie %aﬂiiumdmiﬁux\]ammmw TneYanaily 2 sedu Ao P (W) wag N (la
ARl

Histrory of medical engineering. Overview of applications in medical
engineering : biomechanics, medical signal processing, medical instruments, Ergonomics,
Human factors, Tissue engineering, Rehabilitation engineering.

19. 511 AMAAIAATIAINTINAIENT 2 (2-0-6)
MN 511  Mathematics for Engineers

flugnuueanda: ouiusuarn1sUszgnd wiadianisUifusuaznisUssgnd Lsviade
Anszidmiunaiangie aun1saduaes msulatinmesaediiie Atetauasilaidunate
uUs MaveyRLSUIsEIL MIUBRusanedy suusdsieu msusvndfivndniBadu aums
FaeynusuaznisUszend Fsuarnisussandldfuaalunisuiledym lnetanadu 2 sedu fie P
(W) way N (L)

Fundamental of Calculus: the derivative and its applications, techniques of
integrations and applications. Analytic geometry for conic sections; second degree equations;
vectors transformation of coordinates; polar coordinates and functions of several variables;
partial derivatives; multiple integrals. Complex variables. Applied linear algebra. Difeerentrial

equation and its applications. Numerical methods and applications for problem solving.
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1. 512 nwanIAmIEns 2 (2-0-6)
MN 512 Anatomy
Anwmthfinissuveseteny ssuulszam ssuunszgnuazndnanie svuunis
Tnadewlafinuazindes szuumela ssuudesems szuududne szuuselive wasszuy
duiug MAedestuimnssumenisunmd (neianaidu 2 sziv fe P (i1w) waz N (L)
Human systemic functions body including nervous, musculoskeletal,
cardiovascular, respiratory, gastrointestinal, endocrine and reproductive systems that related

to medical engineering.

10. 513 @35 2 (2-0-6)
MN 513 Physiology

W3 TInensEuUange vessneiisademdmnssumenisunme lwn seuu
Usgam wumé’wmﬁauaqumz@ﬂ szuunlakazvaonien ssuunmegla sEuumaAAueIms
lawazszuuduane szuusaulivieuasnisduiug lnedanaidu 2 szdv Ao P () was N (Ll
FL)

Physiological functions of all organ systems of the human body related to
medical engineering i.e., nervous system, musculoskeletal system, cardiovascular system,
respiratory system, gastrointestinal system, urinary system, endocrine system and
reproductive system.

3.1.5.2 Jy1UsAU
eV GRLA Foim Vel
(Usse-UUR-Anwimenule)
1. 610 35798 3 (3-0-9)
MN 610  Research Methodology
NANNIIVBINITITEN AN IFEnsuazalulad adfransdmiun1sfneise
WAZNITINULNUIE muﬁ‘ummmeﬁ’agaLLazﬂﬁﬁmeﬁéﬁaﬂga n1suUIANKNNY dUla
UalauDLUrNaITY Lazasussanlun1sAnwvaonualuaukazdnd n1siansuiuazysziliuaiiu
$udu anudsuarussloniiiagldfu dunounarnisveiunruBusenvagnisds nguane
Formuaifeaiuatesssunside uazanudfguenisvesiiinssunisasesssunsiide
The aim of this course is to understand a research methodology and statistical
techniques for research planning, included data collection and data interpretation. The
strategies to make presentation, discussion, conclusion and decision making are also
taken parts in this course. Moreover, it has to cover in these topics: risk assessment,
human and animal research ethics. Lastly, the topics of RFP request and process is also

involved this course

17



UAv.2

19. 611 ANAFIAASIAINIIUANAASNINNITLNNE 2 (2-0-6)
MN 611  Mathematics for Medical Engineering

ANTINVBITNNANAMIAATIUATIMUTINITUINE aUNITEYNUS aunIsayius
g0 srUUdN NTuUasansTny MsvnALNE T fumeudsnnsdum nsnses waznsieTe
BUNTULIAT N1TATIUUUTIADIAMAAIARNTYBITFULTINITUNNG  LUUTIA0UUULANEIIUaL L
wanuaslunsguaunisnalni Lf-ﬁ'aﬂﬂaLLazLﬂmumiﬂizqﬂﬁﬁmwm%a‘ syuulielfeuas
STUURIIY

Overview of numerical methods commonly used in biomedical research
including ordinary and partial differential equations, random systems, common transforms,
function fitting, optimization and search algorithms, and filtering and time series analysis.
Mathematical modeling of biomedical systems. Lumped and distributed models of

electrical, mechanical, and chemical processes applied to cells, tissues, and organ systems.

19. 612 SUNUIMINIAINTIUNIAITUNNY 1 (1-0-3)
MN 612  Medical Engineering Seminar

nsAnwnieduainirfulgmfievluaiviimnssunisnisunndlasldsu
mau%mamﬂmmiﬂ@aau Tusegninansfingr UnANYIAEA0NTI89U LazdLEUoNanISANY)
oKLV IELUN

This course aims to further prepare the students with study skills necessary to
successfully participate in class. Students will learn various study skills through
assignments, such as making reports, giving presentation, and taking notes. They will also

have practice in scientific communication by give a presentation to their classmate.

3.1.5.3 989N

NU2AYFINAAIENS

eV Gk Fodn nein
(Ussne-UUR-AnwismenuLe)

19, 620 TINAFANTLAL THATININ 3 (3-0-9)

MN 620  Biomechanics and Biomaterials

fugmunamansanin uss ndiu auna wsadoavnu n1sadeud vesdausn
9997812519N18UaZ 0182 TBY LAZSNYULIANIZUDITTUUAIN 9 TUT1NIY 1Y szuulas
nszan srvunduidleuarszuulnadouladin Wusu autFvesTananim nsinsiesianudu
LATAULATEA UINTFTIUNTTHAAKALNITNAFDU kazn15UTEENALTIUIIUAUIAINTTUNIS

AN
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Course topics will include analysis of forces in static biological systems; linear
and angular dynamics of human movement; energy and power in human activity,
application of stress and strain analysis to biological tissues and Prothisis. This course also

covers the fundamentals of the Biomaterials.

we. 621 nsUssendsuleuTsinludedwudluginamans 3 (3-0-9)
MN 621  Finite Element Method in Biomechanics
nouinaztuneuvessndeuitlufieduudlunmsieneidywiludnamans ms
maunsluddeisdraiminauandns Junounisieuvessenuasinludiodiuug ns
Uszgndszideudshiludedmudluinnamans wagsegninisussend
In this course, there will be an introduction to the Finite Element in order to
modeling biological structures by weight residual methods. It covers all the steps

involved in FEA and also give the example of FEA in Biomechanics.

ue. 622 Tanamanisunisiedoulmusasisnesnd 3 (3-0-9)
MN 622  Biomechanics of Human Movement

maitlavdnnsfiugiunsinenmansuasngiiendestuitenatinamans il
Anwinisiiemdnnismedanamaniluvszgnduazidlafeifuninedeuiivesysd was
HansEnueine WEsenevemyyd Wy namans wsudenniu aamans 3auaEns namans
Yo3lvia Waransvetlia N13ATITRNIHY WazNITIATISIIN

To introduce the scientific principles and laws underlying the field of
biomechanics. To describe how biomechanical principles can be applied to understanding
and analyzing the causes of human movements and their affects on the body as statics,

friction, kinematics, kinetics, fluid statics, fluid dynamics, gait analysis, and posture analysis

Wg. 623 N199ONLUULATTRIUNGA UL UUYTANNTIIMNTINNTWIME 3 (3-0-9)
MN 623  Integrated Product Design and Development in Medical Engineering
n15e8nuuUnAnSueilad1admdnnieieinssy n1seenuuuiiiondnluds
gRamMNIsy kag lonanegsnadmsundnsdueiivi lnauiumalulagluaiudminssunisunng
vdeuszneuse 38nsesnuuy nsaianuudiass msdndula anudss 1A Yaquazans
donIBnsnandagnamingsy nsvieunduiin wazenufnadsassAtasnisassuinnssul
A product design course uses principles of system engineering, the stage-cate
process for medical product development and engineering and business analysis
principles to evaluate the commercial potential proposed medical devices to further
develop feasible solutions. Manufacturing design, teamwork and creative design for new

innovation.
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10, 624 %’;ﬂamam%ﬁumﬂiz@ﬂLLazﬂé'mLﬁa 3 (3-0-9)
MN 624 Orthopaedic Biomechanics
Anwmdnnsmsdanamansiiuntssendldludussuunsegnuagndanie ne
AnArEns ﬂ’]iﬁ’mﬂu%@ﬁ%ﬂUﬂiz@jﬂLLEWﬂﬁ’]llLﬁ@Iuﬁﬂ@m%ﬂJ@W@ﬂLL%ﬂLLﬁ%LLiﬂﬁuWﬂizﬁﬂ 1ag
wiuluduvestones (Msedeulm Lssmaznsanewmn) ns¥an iodesou (NszaNEeu 1WBUNIZYN
waznduile) nasanslussduwaduayiranssunaieide Anvivhdelanizsandenisanen

o = =

szuunsggnuagnduielunisadin mavnuesnsegn malinseiiandanansegn uaznsld
MRI wag CT Lﬁa@mim?ﬂ'auwmﬁLﬁ@%ﬂmwumgaﬂLLazﬂéjﬂuLﬁja

Introduction to biomechanics as applied to orthopedic science. Review of
anatomy, kinematics, and solid mechanics for the musculoskeletal system. Emphasis on
the mechanics of joints (movement, force, transmission), bone, soft tissues (cartilage,
ligament, muscle) and cellular mechanics and tissue engineering. Special topics include

clinical orthopedics, fracture mechanics of bone tissue, Finite Element Analysis of orthopedic

implants and the use of MRI and high resolution CT for imaging of musculoskeletal tissues

we. 625  nalulagnisnandugavesgunsaiuazeivivliigunianisunme 3 (3-0-9)
MN 625  Advanced Manufacturing Technologies of Medical Devices and Implants
= S a o a 1% v I < a 1
Anvunalulagnisndndugs walulagnisasneuiuueganais waluladiawes

(% =

LazNIHARRENTIAEY MAHAngUnsalmanisuImg Sandandsnsegn sty uazviaoniden
e

Fundamental of advanced manufacturing technologies, rapid prototyping, rapid
manufacturing and laser technology to manufacture the medical devices, orthopaedic

implant, dental implant and vascular implant.

19. 626 FnaransvaIly 3 (3-0-9)
MN 626 Dental Biomechanics

Fanamansvesiluasounguindenis 4 MAerdestuTanamansvesily Jinsegn
Jgyninienavesilu walusinifienuaziunnssusaily sauanamanivosiius ssuwa
uenantutinamansiinsouaquivsnfividelutiagtu

Dental Biomechanics provides a comprehensive, timely and wide-reaching survey of
the relevant aspects of biomechanical investigation within the dental field. Leading the reader
through the mechanical analysis of dental problems, both in dental implants and in orthodontics,

as well as natural tooth mechanics, Dental Biomechanics covers an increasingly important and

popular subject area and addresses a number of contemporary discussions.
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1. 627  WUoNAYNNTINAAERNS 1 3 (3-0-9)
MN 627 Special Topics in Biomechanics 1
Judvnienfumswaundnnisiud @ menuinamansiurauladuiies

Studies on the new technology of special interest in Biomechanics engineering.

19. 628  FUINAYNNTINAAIANT 2 3 (3-0-9)
MN 628 Special Topics in Biomechanics 2
Judsnnendumsiawdnnisivd 9 menuiinarmansfurauladuiiee

Studies on the new technology of special interest in Biomechanics engineering.

NUINTVINTIFUSTUIANAFYEYIUNIINITHINE

WA %Y e
(Ussne-UUR-AnwmenuLe)
19. 630 Fadh 3 (3-0-9)

MN 630  Biostatistics
adMBanssaun anuazduiiugiu Mudsquuuuradoaazuuulidedos n1s
N3¥218AIV0IMUTAN NMINAdeUaNyRgIuveILUTIUUdBIlaLaz oo n1ssnwiuuy

v

Va8 Ns0AnBEludy N1TIATIERteyan15egTen BeNLUUNTNAABUNNATTN

Descriptive statistics; elementary probability; discrete and continuous random
variables and their distributions; hypothesis testing involving continuous and categorical
(nominal and ordinal) variables, two and more treatments; linear regression; analysis of

survival data; design of clinical trials.

we. 631 ipdesfietauasnisiamnenisunng 3 (3-0-9)
MN 631  Biomedical Measurement and Instrument

nseenuuukazidilaandnenssuaiosdiotamsfivesnsaisinet wu adulwdi
vla Ysumeendiaulubon aduaues ussdunazeamgiianeluiile 1udu n3esdiefnly
WesluRn1I1eediln gunsalinanIsuImdsingg

Design and understand architecture of electronics instrument used to measure
physiological parameter: Electrocardiogram, Pulse Oximetry, Electroencephalography,
Pressure cardiac respiration motion force and temperature measurement Clinical lab

instrument Therapeutic and Prosthetic devices
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19. 632 WnKwnIsu 3 (3-0-9)
MN 632  Telemedicine

n1sUsTInanadyIadmun1sUsT NN UNgENsIH N1sTudadayayiamia
msunng madhstanardeasteyamamsunmdtauuueunasnuazitnes dumaluladdmsiy
LATDVIBNIINITULNNE

Signal processing for telemedicine applications. Data compression Medical
data coding and standards channel coding line coding Analog and Digital modulation Web

technologies for telemedicine networking

10. 633 99INTBIUUUTUAN 3 (3-0-9)
MN 633  Adaptive Filtering

29950309305 Mvieuvudady s9snsesiindridsaosadetiosdian 19as
nsesiinAiidsaesadtiosfigauuuussingiu w9snsesriaidsaestiosiiganuuiionty
NATNIDNATALNY miammmzuuﬁwimunm

Wiener filters Linear Prediction Least-Mean-Square Adaptive Filters Normalized
LeastMean-Square Adaptive Filters Recursive Least-Square Adaptive Filters Kalman Filters

Tracking of Time-Varying Systems

19. 634 %aﬂsiumaﬂ’ﬁﬁuvjamiamw 3 (3-0-9)
MN 634 Rehabilitation Engineering

Uwﬁﬂgit,miuiagﬂﬁ?\lyuﬁd N150599TAN1aTInamanswarn15IAsIzRnsIAdoud
uyud NMsdaeensiadeud gunsaings elsasiiien iniestiemdslunsdiuassanufinig n1s
nazduselnihuazmeluladnisitundugadu «

An introduction to rehabilitation technology: Biomechanical measurements
and analysis of human movement; Motion simulation; Orthoses and Prostheses; Seating aids
and Wheelchair; Functional electrical stimulation and other advanced rehabilitation

technologies.

we. 635 svuulassieUszamifienuarsyuuited 3 (3-0-9)
MN 635  Neural Network and Fuzzy Systems

ngufiaTerneUsramiisunazszuuiiedasin svuuileduuuuiue Tassadisuas
wamansveaigyszam msieuiiuuiinsuusdiwazliinisuuzdy n1sussenaldlunis
AIUAY $913UuUY adruuuTiaesuuldi@adu nisussananadygin uasn1suTseninig
NITUNNG

Introduction to Artificial Neural Network and Fuzzy Systems. Theory and
applications of artificial neural networks and fuzzy logic. Adaptive fuzzy system. Neuron
structure and dynamics. Unsupervised and supervised learning. Applications to control,

pattern recognition, nonlinear system modeling, signal processing. Applications of neural

network and fuzzy systems in medicine.
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19. 636 N1TUTZUIANANINNNAITUNNE 3 (3-0-9)
MN 636  Medical Image Processing
Maumsnsuszaianann 1assainadoyanin nsUFUUTIAMAIMNYBININ NS
Fuunnn MsTudanazmMIALanINUeININ MIUTEENANITUSEUIANANINNNITUNNE
Historical development of image processing. Image data structures. Image
enhancement. Image classification. Image compression and restoration. Application of digital

image processing in medicine.

10. 637 NSUTEAIANARY QY TUES 3 (3-0-9)
MN 637  Advanced Signal Processing
nanNsRUgINYIdy ML UUsalatazlidoiloamisian wasdyauLuufines

AR}
[ '
Y 1

nsaeulagdu eynsumiFes msudasiiFes mslesizsiaansuvesdya i usioiileuas
lisieiiiomiaial MsesnwuUfInTaILULTaNIaNLaYATNea NNTIATITRFYYILWUUNELEY
A m'iLLUamlL%%LLUUS&NL’Jm%u mMsulasnnidnuuuseidowuazuulsideiles nsUszend
Tudaamianisunmg wu adulnihaussuazaduliiiwile

The fundamental concepts of analog signals, discrete time signals, and digital
signals. Convolution. Fourier series and transforms. Laplace transform. Difference equation, z-
transforms, discrete-time Fourier series and transforms. Spectral analysis of continuous and
discrete-time signal. Analog and digital filter design. Fundamental of time-frequency analysis:
short-time Fourier transform (STFT), continuous wavelet transform (CWT), and discrete

wavelet transform (DWT). Applications on medical signal analysis such as EEG and ECG.

nindndaduayedluanuisnssuuasniseaans
EVGPRY PoIm ivetiatd

(Usse-UUR-AnwimenuLe)
W9, 640 VENNITNNATUNITEAIENS 3 (3-0-9)
MN 640  Ergonomics Principles
UNUIMLAEANUAIAYVDINITEANEAAT AIUNUIEVDNIUATUNITEAIENT TN
NAUNNSANERS (Certification of Professional Ergonomics) arulafieatiu Macro and
Micro Ergonomics ~ dgmauainuazasnmdislunmshauiifetesiumssmans aldane
uazHansynudeiomsdeny anmvnadia nguane wazusigslannaneuendensiauINY
sumsemand anuidlafeafuyeslussuua (human in work system environment)
nouitadoidsauazrUjduiussening uyud-aiesiloiniesdns-aniwwanden Tussuudieg
Ingan1gseuuay Yadeuysdniennuiaingsy amnuauisawastedina wannisdrAylunig
PONWUUNIIAIUNITLANENT N1TRBNWUULRNIZUAASR %138 BBNWUUAMTULLYTwiudmwILLIN
NONUUUANTNLINADY LU Was e 01n1a gaungdl Wudu Ufduiusseninadinunazau
NNTONKUULAEIATIEATTUUI
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The role and importance of ergonomics. The meaning of ergonomics. The
ergonomics profession (Certification of Professional Ergonomics). Understanding of the Macro
and Micro Ergonomics. Health problems and quality of life in the workplace related to
ergonomics. Costs and impacts effecting on social environments. Laws and incentives
from outside organization to improve ergonomics. Understanding of the human in work
systems and environments. Theory of risk factors and interactions of human - machine -
environment, especially in work systems. Human factors in engineering, capabilities and
limitations, The key principles in ergonomics design. Design for the individual and universal.
Design of environments such as light, sound, temperature, etc. Work and social environments

interactions. Design and analysis of work system.

1. 641 MInALaraITINe U1 3 (3-0-9)
MN 641  Anatomy and Work Physiology

arudlafeatunieginmavesstsneuyud mMsneuaueIsEIIE e TiAnT LN
ﬁﬁmﬁuﬁﬁmasamwmmﬁauﬁLﬂuasﬂummzﬁwﬁaﬂﬁmﬁgm NANIENUABNITLINATIYDINTT
Naﬂiz‘Vl‘UGi@i%UUUiZ?I’]‘V]WJU@&JﬂéJ’mLﬁlfz] HaNIENUADITUUMELY Hans¥NUsosyUUNISIRaie
VBUFOA NANTENUABYUNYHVDITNNY  NanTENUAaunmuarUszansnnlunisinfanssy
A15190 N9 URAZ T IMIZNISTNIUTBITINY HANTENUAINATUVTNLUITBIUTIAe Y
nansEuTssMsThausaidearmsvhaudiung amnuduarmsiluivessninie

Physical characteristics of people and their response to their activities and their
environments with particular reference to health and performance. Anatomy of human body,
Physiological response to work; metabolic response; neuromuscular response; respiratory

response; circulatory response; thermoregulatory response; work schedule and body rhythm.

19. 642 FInaFAASIUAIIINUY 3 (3-0-9)
MN 642  Occupational Biomechanics

NANANTANAYNIIAUTINAFIERNT LU AMsTusazLssvesndaile nalnnis
vnduuazanud udy ilevssgndldanudmatanamanslunisfinyiwazesnuuuaudugs
myinnudnuazayudililumanamans in3esdleaflisadesiunudnamans iz
nswndeuln nsvieures anuiulugestios n15hnTziksInseiresanesie 990
melusazneuen dnwazderevesstimenisadeulmuardosidn wuusiaemisdinasans
Wednseiuse wadafildlunsfinviasnisussifiuanudssonisuiniiuiasiden sves
sruunsegnuasnd L iafiussandlddmiumsuiulssdnsarenlunegaamnssufioantiym
nsuinduressruunssgnuasndniolunuiifeddisainsenesludnumzvainisimie
furheusuienseniadeudiedmes
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Essential Biomechanics principles such as muscle contraction and muscle
force, mechanisms of injury and fatigue. Applied biomechanical knowledge in advanced
study and design. Human anthropometry in biomechanics, biomechanical measurement
tools, movement analysis, intraabdominal pressure, internal and external kinetics analysis,
kinematics and limitations, biomechanical models for application in industrial work

redesign, both seated work and standing work including lifting.

ue. 643 Haduuyudnedndsnuuardsuandon 3 (3-0-9)
MN 643  Human Psychosocial and Physical Environmental Aspects

AMuSAETUNMTIUYTeITE UUALBITBINY WY dnuarNgAnTINveNyuiLas
AMEINTaRng q Tiietes  nwarvesteyauazmsisdedomaeliiAansiuuazidlaves
uywd AsnseuiiiliiAaussgdanazimummsanuin mudilaferfusansenunsinu
woAnssIarAAnewywd MnadeUszavEamlunsvinAanssy msduiusseminsameuas
Inlauardnuarnansiud mada wazdndulavesuywd mnsiiemansvdonanaidoulunsdadula
uaztadouyudifeitos Yademedanndon 1wy uas des gamgll e wazmsduauiiou Wudy
filnarenssuivesywd MaUstdiuuasianszaumeiuanuAnuasdslavesy

Human brain and behavior. Personality and human behavior. Psychophysical
factors and work, e.g. Perception and work behavior. Learning, attitude, social values and
work satisfaction. Psychosocial factors and work. Effect of environment on physical and
mental conditions. Psychosocial/ psychophysical measurement and evaluation. Stress
and physical and mental response. Psychosocial and psychophysical factors and health

problems.

19. 644  AFIATIZALALDDNLUUINUY 3 (3-0-9)
MN 644 Work Analysis and Design
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The meaning of job, task and work systems. Measurement, analysis and
characterization of human works or activities in real conditions. Analysis of the human
interaction in work system. Techniques for studying work activity and task analysis.
Evaluations of human relationships with the various components in a work system. Method
study, time study, and human body movement analysis techniques. Designs of work
systems compatible with human characteristics in physical, psychological and cognitive.
Designs of workspace and workstation. Evaluations of human works. Use of simulation

models to evaluate and improve human works compatible with abilities of humans.

ue. 645 guamlunmsiau anaasnsouazanmiduegia 3 (3-0-9)
MN 645  Occupational Hysiene, Safety and Well-Being
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All workplaces have responsibility in protecting the health of their employees and
the health of the general public through control of their working environment. This course is
designed to provide management tool in the industrial setting and enables management to
comply with governmental regulations and to meet the increasing demands of employees for
information on potential health risks associated with their job. Quality of work life, personal

protective equipment (PPE) design and selection are included in the course.

1o, 646 URUANMINNTINAFARSHaTEITIVETtUN1IINUY 1(0-3-0)
MN 646  Biomechanics and Work Physiology Lab
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Biomechanical and physiological modeling and measurement techniques
useful in the study and mitigation of physical stressors in the industrial workplace and for
preventing neuromuscular system, tissue and joint biomechanics from musculoskeletal
disorders in manual work. The topics also include physical characteristics of people and
their response to their activities and their environments with particular reference to health

and performance.

1o, 647  UURANISLATRBLAETENITINNTTYINI 1(0-3-0)

MN 647  Work Measurement and Instrumentation Lab
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This course provides a practical skill for the students to acquire various kinds of
biosignals by sensors. Time motion study is one of the significantly topics as it can give a
valuable information for estimating and designing the work stations, working area and
suitable tools for the workplace. Moreover, training technique and modelling may use as
a tool for evaluation a system performance. The possibility in use Questionnaire and

interviewing forms can also provide the optimize solutions.

we. 648 vhtelagiulusunsemans 3 (3-0-9)
MN 648  Current Topics in Ergonomics
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Studying and monitoring an interesting problem related to ergonomics.
Students will be instructed in basic research to be able to determine the scope of the topic
of interest in the current situation. Gathering knowledge and researches available to explain
those issues to discuss with instructors and classmates. Summarizing the knowledge gained
from the researches to give recommendations for improving and solving the interesting
problem. Advising future researches related to the problem of interest for developing works
and knowledge of ergonomics. Students will learn and be taught based on the real problem.
They are required to prepare and submit a report summarizing the study with the academic

writing style and to present the study in details.

RUIAIVINTINADINIEITINUIUAZIAINTTUNIINITUNNEG
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1. 650  IFMeRemNAITIeLaziASedle 3 (1-6-5)
MN 650  Experimental Method in Physiology and Instruments
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Experimental methods in physiology including cardiovascular , nervous |,
respiratory , gastrointestinal , kidney and urinary excretion, endocrine and reproductive
systems. Basic concepts of functional recorders such as stimulator, detector , biosensor,
amplifier, electrode, signal processing, voltage differences of cell membrane and ion
channels. Application of physics in blood flow measurement, blood pressure, cardiac

beating, muscular contraction etc.

We. 651 FInarnanivesuyud 3 (3-0-9)
MN 651 Human Biomechanics
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Principle of biomechanics : statics and dynamics, strength of skeletal materials
and basic of rheology such as blood circulation system, cardiac cycle, cardiodynamics,
mechanics of respiration, transport of blood brain barrier, fluid formation and absorption,
placental transport, human movement AppUcatlon of human biomechanics and prosthetics.
Ua. 652 ’Jﬁ’]ﬂiillV]Nﬂ’]iLLW‘VIEJ“UQQL""UaaLLauL'L!E]L‘EJ’e] 3 (3-0-9)
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MN 652  Cell and Tissue Medical Engineering

wnAnfiuguluimnssunsmsumdveseaduaniede Wiinsieuvensad
nsrUINMstoNuTInuLeY n1sadruieidonare gl nsinzduveslannudiudsu nns
\ndeuiivenyad mﬂwamwfé’hLezjaﬁsuaﬁLLﬁaL%auLLazﬁaau?J‘uﬂ MITUATRNTAS LAY NNTIAA T
L‘Vlﬁﬁﬂﬂ?iLgENL%ﬁéLLﬁ%LﬁlaL?ja miLU?{auafmzLLazimmmﬁﬁuaﬂL%aéﬁuﬁ%ﬁm BNINAVDY
gosluu lUsAuuazius@ienIsiule NseUINnIIMIATaIIFyU NMSAIUANNTEUIUNTLULNUE
fa N1TUTEYNAIAINTIUNNITUNNE L3 ﬂiSUQUﬂ’]iU%JULLGi\ﬁT’mENE‘ULLUU%@QL‘Uaéﬂé,’]ﬂJL‘ﬁ/’a
Wilawagnszan

Basic concept for medical engineering of cell and tissue: cell function , repair
mechanism, healing process, ligand binding and receptor, migration of cell, influx of
intracellular calcium and other ions, transporter and movement, cell and organ culture,
organ transplant and stem cell, influences of hormone protein and growth factor, scavenger
of receptor , control of metabolism. Application of medical engineering in remodeling

process of cardiocytes and bone.

19. 653  nisUsznadygIuUszamtazn1sasudy1aUsTam 3 (3-0-9)
MN 653  Neural Signal Processing and Neural Transmission
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Generation of neural signal, neural conduction and synaptic transmission ,
frequency and amplitude, neural signal processing , modeling of continuous-time signals ,
discrete-time signals and stochastic signals, convergence and divergence of signals,
relationship between neural signal and neurotransmitter induced process, signal transduction

cascade, ionic flux and voltage difference of neuron.
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1. 654 LUUTIEOWMNATTIVNYMAZTINITUANY 3 (3-0-9)
MN 654  Physiology and Biomedical Modeling
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Principle of mathematical modeling and data analysis of physiology process
such as cellular transport, enzyme kinetics, feedback control, ion channel signals , cell
excitation, electrical conductionand propagation , tension and E-C coupling , hemodynamic,
cardiodynamics, gas diffusion and transport, hemoglobin binging to oxysgen, acid-base

physiology, osmolality and pressure changes.

Wg. 655  tafiAunednaeuhuuaITIne e ImNTIunIenIsuIme 1 3 (3-0-9)
MN 655  Special Topics in Physiological Modeling and Medical Engineering 1
HudviAsasumsiaunivnsinl 9 mshudaessuiuuaisineuagimngsy
yansunnd Aunauladuie
Studies on the new technology of special interest in Physiological Modeling and

mechanics engineering.

We. 656 MUeAYNNT1ARULUUAS TINEUaEIAINTTUNNITHANE 2 3 (3-0-9)
MN 656 Special Topics in Physiological Modeling and Medical Engineering 2
Buavideafunmsiamivinslyl 4 madu $1aesguiuuadsineuazimngsy
nansumg fivhauladufiveg
Studies on the new technology of special interest in Physiological Modeling and

mechanics engineering.
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MN 804  Thesis
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Knowledge development from this course is able to set the problem,
hypothesis, objective and experimental method to answer the research hypothesis
yourself and under suggestion from advisor as well as achieve research objectives and set
up innovation in medical engineering field. The content of thesis writing is a topic from
one of medical engineering departments such as biomechanics, biomedical signal
processing, human factors in engineering and ergonomics, and physiological & medical
engineering modeling. Research work is operated and consulted by advisors. The advisors
come from one of faculty of engineering, medicine, allied health science, and public

health. Thesis presentation and publication writing are introduced.
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composition in middle-aged Thais with overweight: A preliminary study.
Thammasat Int J Sci Tech. 2015;2(4); 57-61.

Yuenyongchaiwat K. The relationship between Global Physical Activity Questionnaire
(GPAQ) and pedometer among overweight participants. Thammasat Medical
Journal. 2016;16(2):202-9. (Article in Thai)

Rachatakarn R, Rittimanomai P, Itthithat P, Yuenyongchaiwat K. Preliminary outcome of
the effect of slow and deep breathing exercise program on respiratory
muscle strength in healthy participants aged 18-25: Randomized control trial.
Journal of Health Science. 2016;26(3):387-93. (Article in Thai)

Yuenyongchaiwat K. Effects of 10,000 daily steps a day on physical and mental health
states in overweight participants with sedentary lifestyle in community
dwelling: A preliminary study. Braz J Phys Ther. 2016;
http://dx.doi.org/10.1590/bjpt-rbf.2014.0160.

Yuenyongchaiwat K, Baker I, Maratos F, Sheffield D. Do Cardiovascular Responses to
Active and Passive Coping Tasks Predict Future Blood Pressure Over a 10-
Month Later? Span J Psychol. 2016;19(e10):1-12.

Yuenyongchaiwat K, Baker IS, Sheffield D. Symptoms of Anxiety and Depression Are
Related to Cardiovascular Responses to Active, but not Passive, Coping Tasks.
Rev Bras Psiquiatr. 2016;39(2):110-17.

Yuenyongchaiwat K, Pipatsitipong D, Sangprasert P. Increasing walking steps daily can
reduce Blood Pressure and Diabetes in Overweight Thai Participants. Diabetol
Int. 2017; DOI 10.1007/513340-017-0333-z.

Yuenyongchaiwat K. Cardiovascular response to mental stress tests and the prediction

of blood pressure. Indian J Psychol Med. 2017;39(4):413-417.

100


http://dx.doi.org/10.1590/bjpt-rbf.2014.0160

uno.2

Yuenyongchaiwat K, Pipatsitipong D, Sangprasert P. The prevalence and risk factors of
metabolic syndrome among Thai participants at Pathumthani, Thailand.
Songklanakarin Journal of Science and Technology. 2017; 39(6):787-92.

Yuenyongchaiwat K, Sheffield D. Blunted Cardiovascular Reactions are a Predictor of
Negative Health Outcomes: A Prospective Cohort Study. J Appl Biobehav Res.
2017 DOI: 10.1111/jabr.12091.

Yuenyongchaiwat K, Pongpanit K, Hanmanop S. Physical activity and depression in older
adults with and without cognitive impairment. Dement Neuropsychol.
2018;12(1):12-18.

Chiraunyanann T, Changsri K, Sretapanya W, Yuenyognchaiwat K, Akekawatchai C.
CXCL12 G8BO1A polymorphism is associated with significant liver fibrosis in
HIV-infected Thais: a cross-sectional study. Asian Pac J Allergy Immunol 2018;
DOI 10.12932/AP-160917-0162;

unaMuAdertaunaivinsianulunsisinnsssfuuunansieglugudeya

AUUTENIA N.W.9. 93058 TBUANLNTINNITNITAANANEIIINIY UANNAIINITNANTUN

213815N9IVINTAMTUNTIHBUNWIHAIIUNIIVINT W.A.2556 wadartutauasant

sordusyiAuazdaindulszndlinsuidunisialy wazuddli nwe./nne. nsruanelu 30

Futiuusiuiieanuszma (@slsiaglu Beall's ist) viaRialunsasivnsiusnglu

gruteya TCI ngudl 1; 0.8

Sontited A, Chanthong P, Chalernratchaloon S, Panithiporn N, Yuenyongchaiwat K. Effect
of steady walking steps and increasing steps on body composition in
overweight participants. Journal of Health Science. 2016;25(5):831-9. (Article
in Thai)

Afn" Ysauiusgny, nousd Bussde il amnuduiusserinafanssunianieiuauuduss
voanduniomela lunduwszAnyass aunaunsiedn Swia Unusid: msdnw
11994, 2M3E15IVINNTANTITUAY. 2560;16(4):546-S53.

qu1sil dlne, anden dadfina, nseued BussdeTanl. nsAnwilsunsunisiAusazn1seen
Mdsmewuulenziithudessuuilaarnaonidenlundrenssddislnsunai 2:
N1INAABATIGFY. SITUAANSIYANT. 2560;17(3):315-24.

nsousd Bussdotand, afin1 ysaiusgny, vasdnd nednnde, qud stna. Auwiugives
isessunuuinmsduilauazsasnisnela ludlngjguama. 1sans
ANAINUIUR. 2560;39(2):63-T6.

ARNT Ysauiusany, Uil Tamuuw, Yuniun SnAna, NeeIng LAWNYS, NTOUIA Buss
Seor¥anl, 9a5fnA Wi, Jetfy vaulveena WisuWeunaseniniseenings
neluthuazuuundeauudeuss vemndundomelanaraussonmnisiinmures
slauazdonluaulng filnnsdhwiiniuuasdiu. sssueansnmans. 2560;

17(1):28-40.

101



uno.2

wianAdevsunaumArnsiianailunsasivmsivnnglugnudeyangad 2; 0.6

nsousd Bussdotand, afin1 ysaiusgny, vasdnd wedwidy, 9And suiailu. amnuusiuduas
ANUYNABIVBIAINTSIALVDITIIA nmamelauazarudusweanduidemeladi
Pnedesusuuildinmemelawuuin-dnuavanuudsusweindruitiomeladn
lunqueflvigjavnnd. AsupsunsiIvans. 2560;32(4):310-319.

fsviTenisdedilasunsussiiurunasinisvaduiunimaivinisuda; 1

nseusA Bugsdeiand. monmihdalutiesindaimademasnidentiile: szozusn
(Physiotherapy Management in Patients with Coronary Artery Bypass Grafting
(CABG): Phase I). fiuindafi 1 ngawme : BuuaudiBuiaigosniug. 2561.

Kornanong Yuenyongchaiwat, Khajonsak Pongpanit, Jitanan Laosiripisan, Noppawan
Charususin, Preeyaphorn Songsorn, Sasipa Buranapuntalug. Respiratory
physiotherapy in special conditions. 1st ed. Bangkok: Thammasat University
Press, ISBN 9786163144294, 2018. (Publish in Thai)

NAUABINIG 8.05. USIUAS 1B5n

unANITeNITaUNAMNITINSRARLW L TEIsIvINTsERULIMITIANag Tugudaya

AUTENIA N.W.2. WsasEiluAmENIINNIINITANANYIIIAE NaNNaeINITNANTIN
2158715N9IVINTITANUSUNISLNE WS HAIIUNIIVING W.A.2556; 1

Sirisawasd S, Taptagaporn S, Boonshuyar C, Earde P. Prevention of work-related
musculoskeletal disorders among healthcare workers: A literature review. J
Health Res. 2018; 32(5).

L3

UNALIEUIBUNAMANIVINTRTUANY TN

a

:: < a
Anunluseauduiiesainnisuseyaivnnis
FTAUUIIYIR WialudsasivIMssEaurindeglugiudeya muusenia n.w.e. w39
szuilsuanenIsunsMIgaufne1dndae ndninaeinsNaNTIN1TaINIIBINTEMIU

NISLNLNINAIUNIGIBING W.A.2556 ; 0.4

Charoenporn N, Outama A, Kaewdok T, Earde P,and Kooncumchoo P. Maximum
Acceptable Weight of Lift in Adolescence Aged 15 to Less Than 18 Years Old.
In book: Proceedings of the 20th Congress of the International Ergonomics
Association (IEA 2018).

Earde P, Vongsirinavarat M, Sakulsriprasert P, Vachalathiti R. Immediate effects of trunk stabilize
muscles training on muscle response time in individuals with non-specific chronic

low back pain. J Med Assoc Thai. 2014 Jul;97 Suppl 7:589-94.

102



uno.2

unAiTevseunarivinmsatusuysalfidnailuseauduidesainnisussyaivinig
SEAUYIR ; 0.2
Thailand: July 30, 2014 10:45 at 2nd IPTC & 2nd PTMURS 2014; Immediate effects of trunk

stabilizer muscles training on muscle response time in individuals with non-

specific  chronic low back pain.

NAIIUIYINIT SA.A5.6855 LINATSNITNS

o  unarwisevSaunavmsiiialuansasivmssRuuunvanteglugudeya aw
UszniA n.w.. viseszlsuangnIsanisnsgaufnednnig naninauein1sia TN TmIg
ANFEMFUNTNBUNIHAUNNIVING W.A.2556 usdnrdutnauasnaaiuaylinuay
Favindudsznalimsudumsialy uazudsls nwa/nna. nsrunelu 30 Suifuusiduiiean
Uszma (sliaglu Beall's list) viseRnawlunsasinmsiusinglugrudeya TC nguil 1;
0.8

¢ aa o

asINveY mmaﬁ(, F5WUS wAnen, @853 WNASEAINS, WLANTY Jeinfnsal. (2562). AL
ﬂiuﬁ’suﬂaﬁ%}auﬂaG]’lllLL‘U‘UiWEN’mmiLﬂﬁ514913’1?J‘ZJENI?NWuaqmmwﬂiiﬂu%}ﬁﬁ”?ﬂ
Unusil. 31585IINTANSITUER. 28 () : 34-40.
ad53 nAsEnIng dundl nFeveu. (2558). Aewfiumesiduiulasy: nadAnuiludin 1 1e
AU WU, SITUANEASIVANT. 15 (1) : 136-142
4355 NATENIINS. (2558). Anagniardadensemansveen1stianadinas1nnsvineu
TungunalsangIuasssumansieiunsziiesi. 15e13 Health to you laugunim
15INEUIATTINAENSIRANNTZIABTA. 6 (64) : 13 - 15.
Ads57 WNRIEN1INT. (2558). The Assessment of Occupational Ergonomic Risk of
Handloom Weaving in Northern Thailand. 9135815 Thammasat International
Journal of Science and Technology. 20 (4) : 30-37.
Teeraphun Kaewdok Sasitorn Taptagaporn patcharee Kooncumchoo Naris Charoenporn
Pagamas Piriyaprasarth. (2015). Video-Based Postural Hazard Identification
during Flood Victim Evacuation. Thammasat International Journal of Science
and Technology. 21 (1) : 56-66..
4N Sunye, adss wmAsznsng, daen Yeuzgdl (2559). mnuynuarladeidesfiduiudiu
{]QJ,M”I%UUﬂwQﬂLLa%ﬂél”lﬁiLﬁaL‘ﬁ@ﬂmﬂﬂ’]'ﬁﬁ’m’]uiuﬂfjuﬁummmj. NI TAUATY
?j“ﬂﬂ’lWLLaBE]‘IJWﬁEJE?IQLL’JG]éJEm NIENTNEAITITOUEV.39 (4) : 35 - 38.
Lavin W., Taptagaporn, S., Khruakhorn, S. and Kanchanaranya, N.. (2018). Prevalence and
Associated Risk Factors of Digital Eye Strain Among Children in Secondary
Schools in Pathumthani Province, Thailand. Journal of the Medical Association

of Thailand. 101 (7) : 1-12.

103



uno.2

wnAriTevieunamivinsiaiulunsivinmsiunnglugudeyanguit 2 ; 0.6
o551 1af, adss wnmsznans, 350 weadugys. (2560). Anunuaradeiifimnuduiusie
miLﬁmmmsmdizUUﬂizgﬂLLazﬂé'mLﬁaiuﬂa:uwﬁmmﬁﬂmmazmmad

WNInende. NsanInsduaiiguamazeuieAunaden. 40 (4) : 82-94.
Kaewdok, T.and Taptagaporn, S. (2017). Ergonomic Hazard Identification on
Musculoskeletal Discomfort among Electronic Workers in Thailand. The
Japanese Journal of Ergonomics 2017; 53 (2) : s462 - s465
Nguyen, K., Taptagaporn, S., Kaewdok, T., Do, B., Nguyen, N. and Dang, H. (2017).
Prevalence and Risk Factors of Varicose Veins of Lower Limb Detected in
Healthcare Workers in Surgery Hospital, Vietnam. Chronicle Journal of

Epidemiology and Preventive Medicine 2017; 1 (1): 1 - 13.

'3
NRIUNINIVINTT E:\!"U'Jﬁlﬂ‘]ﬁﬂi'ﬁl'lié NN.AILAANS AIUUNINT

®  UAINATIATASUNISTNELINS FUSTAULIUIYIR; 1

Sarah Qadeer, Ahmed A. Abbas, Lertrit Sarinnaphakorn, and Robert B. Kerstein ,
“Comparison of excursive occlusal force parameters in post-orthodontic and
non-orthodontic subjects using T-Scan? III”, CRANIO? (The Journal of
Craniomandibular & Sleep Practice) DOI: 10.1080/08869634.2016.1259785 (23
November 2016)

Sarah Qadeer, Lili Yang, Lertrit Sarinnaphakorn, and Robert B. Kerstein , “Comparison of
closure occlusal force parameters in post-orthodontic and non-orthodontic
subjects  using T-Scan® Il occlusal analysis”, CRANIO® (The Journal of
Craniomandibular & Sleep Practice) DOI:10.1080/08869634.2015.1122277 (10
April 2016)

Nantawan Ktajangta, Chayanit Angkananuwat, and Lertrit Sarinnaphakomn, “The Comparative
Study of Fracture Strength between Celtra™ Duo and IPS e.max® CAD” , J of Dent
Assoc Thai Vol. 66 No. 3 pp. 228-239, 2016.

Lertit Sarinnapakorn. “Jaw bone regeneration in relation to position of dental implant”.
Mahidol Dental Journal Vol. 35 No. 1 January - April 2015.

Lertit Sarinnapakorn. “Modified titanium implant surface”. Thai J. Oral Maxillofac. Surs.

Vol. 27 No. 2 Jul. - Dec. 2013.

104



uno.2

HBIUNIIYINIG EYI8A18A519158 .a5.357 Smnaliafa

¢  unAuAsESaUNAIIATINsTRRWIuENT I T INssERUUINATTeglugudeys

MUUTENIA N.W.2. 3052 UBUANENTIUNITNITAANANEIINAIY NANNAIINITNAITUN

MIANINNIVINITARTUNITHEUNINAIUNIIYINIT W.A. 2556; 1

Patntirapong S, Janvikul W, Theerathanagorn T, Singhatanadgit W. Osteoinduction of
stem cells by collagen peptide-immobilized hydrolyzed poly (butylene
succinate)/R-ricalcium phosphate scaffold for bone tissue engineering. Journal of
Biomaterials Applications. 2017 Jan;31(6),859-870.

Toso M, Patntirapong S, Janvikul W, Singhatanadgit W.In vitro responses of T
lymphocytes to poly(butylene succinate)-based biomaterials. Minerva Stomatol.
2017Apr;66(2),51-63.

Singhatanadgit W, Junkaew P, Singhatanadgid P. Effect of bidirectional loading on
contact and force characteristics under a newly developed masticatory simulator
with a dual-direction loading system. Dent Mater J. 2016 Nov;35(6):952-961

Patntirapong S, Singhatanadgit W, Meesap P, Theerathanagorn T, Toso M, Janvikul W.
Stem cell adhesion and proliferation on hydrolyzed poly(butylene succinate)/B—
tricalcium phosphate composites. J Biomed Mater Res A. 2015 Feb;103(2):658-70.

Sununliganon L, Peng L, Singhatanadgit W, Cheung LK. Osteogenic efficacy of bone
arrow concentrate in rabbit maxillary sinus grafting. J Craniomaxillofac Surg.
2014Dec;42(8):1753-5.

Patntirapong S, Singhatanadgit W, Arphavasin S. Alendronate-induced atypical bone
fracture: evidence that the drug inhibits osteogenesis.) Clin Pharm Ther. 2014
Aug;39(4):349-53.

Ngamviriyavong P, Patntirapong S, Janvikul W, Arphavasin S, Meesap P, Singhatanadsgit W.
Development of poly(butylene succinate)/calcium phosphate composites for bone
engineering. Composite Interfaces. 2014 Jun, 21(5),431-441

Singhatanadgit W., Varodomrujiranon M. In Reply: Proper size of the 3D PDLSC sphere is
vital for cell viability (Correspondence). Oral Surgery, Oral Medicine, Oral Pathology
and Oral Radiology, Volume 117, Issue 1, 2014 Jan., p.121-122.

105



uno.2

HAIUNIIYING §YI8A8A519158 Tununng as.d15e Bunan

o  unarwiTevSaunavmsiidialunsasivmssRuuAnTeglugudeya aw
Usznf A8, W35 UBUAMENITNNSNTRANANENIIRIY HANINAIINITRANTNNINTAITN
ANFEMFUNTNBUNIHAUNNIVINT W.A.2556 uddardutnauasnaaiuaylinuay
Favindudszmalinsrudunsialy uazudsli nwe./nna. naunelu 30 SutfuudTuilean
Uszma (slsiagu Beall's list) viseRnawlunsasinmsiusinglugrudeya TC nguil 1;
0.8
Sukolrat Chuepeng, Samroeng Inglam, Nattapon Chantarapanich, Kriskrai Sitthiseripratip.

The Influence of Bone Implant Contact on Biomechanical Performance of Short
Implant Placed in Atrophic Posterior Mandible. International Journal of Applied
Science and Technology, Vol 10:2, April-June 2017.p.209-217.

Inglam S, Cholprasertsuk P, Kongyodsueb P and Somrit P. The Effect of The Mismatch
Between Mandibular Arch form and Projecting Mode of Panoramic Radiograph on
The Accuracy of Bone Height Measurement in posterior mandible. Thai J. Oral
Maxillofac.Surg. Volume 30, Number 2, Jul-Dec 2016 p.154-162.

Samroeng Inglam, Kriskrai Sitthiseripratip, Jaturong Jitsaard, Udom Wongwaithongdee.
The influence of crestal cortical bone thickness (CCBT) and implant diameter on
biomechanical performance of short implant placed in atrophic posterior maxilla :
finite Element analysis. Thai J. Oral Maxillofac.Surg. Volume 29, Number 1, Jan-

Jun 2015. p.12-19.

106



uno.2

MANWIN 2 MIUTeuTgulastaiuarasRUsEnaUTemaNgnTUTUUTRTU WA, 2557 fu adu w.A.2561

nangnsuuusatu w.a. 2557

nangnsuiuusaatu w.A.2561

ayunsasuudas

1. YaudangnsuazyaUsygn

1. Yandngasuazyausyan

Foudngns Jovdngns W “wyineans/
Ing:  wdngnsInermansumUndia ne:  wdngesInermansumndin Multidisciplinary”
A1V IVIAINTTUNNNITLNNE AVIVIAINTTUNNNITLNNE
(enNgMINYINGINTS)
dangw:  Master of Science Program in dangy:  Master of Science Program in
Medical Engineering Medical Engineering
(Multidisciplinary)
FoUsayan FoUsyan
ne: IgransumUndie g AneremansuiUudin AALFIY
(3ANTINNNITUINNE) (FINTIUNNNITHNNE)
WMAUAAINTIUNWNTLNNE) WMAUGAINTIUNNNITWNNE)
89ngy:  Master of Science d9ngy:  Master of Science
(Medical Engineering) (Medical Engineering)
M.Sc. (Medical Engineering) M.Sc. (Medical Engineering)
2. USagyn anwanAey wazingUszeasa 2. Usagyn audnfsy wazingussasAveg
YOINANEAT nangns
USugn Usugn ALLAY
NANEATINYFERTUMT NN J191301 NANFATINGIANEATUMI TN 191397
Amnssunansunndidundngnsifiosd | Imnssumnanisunng fuvdngnsiifosdannug
ANUTULUUANINEINITIENINEAINTIUANEAT | WUUANINEINITTENINAAMINTIUAIAATUAL
WAZINEIAIERSVINITHNNE LTULINEAIERT | INIAI@ATNIINITUNNE LYUUNNEAIEA S
AVYANERT ANSITUGUANERS TuBuIEAERS | avnYeEns as1sguenans iununneeans
WHudu Qﬁauﬂ%ﬁyﬁyﬂmﬂwé’ﬂqmﬁ%ﬁmmiﬁ 1Hudu ;:Jﬁwﬂ%zgiywmﬂwﬁﬂqmﬁ%ﬁmmi@
AMEITY HUTEAUNTIiNITNIITouas iyl | Ansssu TUssaunsainsvinideuasimunseau
szauaIna waruesUsuiiudymediaysan | ana wazuesUsziiulymiediaysainis
13 sasanansothausildluiaulusas | sauseanunsodianudildluiaunlunas
Aussindldogradugusssu wu nswaun | drsdsenaldegiadugusssu wu n1sWaun
wagnAnAesllonansuwmdiitielun1snga | uasnaniaiesdentanisunmdfidislunisngam
Aedenenisunmd nmsimutazaieedeny | Aadenisnisunng nisimukazaiisedieny
ey nsvaetdninunlsaiifinnueinuazd | Weu nisdaetidadnunlsafidanueinuasd
AruddguIntuyntu Susginlugnisil | anuddapnntunniu sussiilugnistiquam
guamiiAuasdnunimuesyudioly firuazdannmuesnudioly
AUEARY AUEARY ALLAY

AA1ALIIY 1130 naudmunesng q 3
AMUADIN1TT NN 0AAINTYTUINITIY
AUIAINTTUNNITUNNGUINTY AIUAUAIN

FinveaUseyvungevy 1ou lsane1uia

ARALTIU Y38 naulvungdne q 4
ANuRRINsUMdaTdesRAuFysaNsTua
FAINTIUNNATUNNENINTY AuAUAINTIR

V9UTEVIVUNAIUY 19U T3INeIUIaRBINTT

107




uno.2

nangasuiuuseatu w.e. 2557 nangnIuTuuTeatu w.A.2561 ayun1swasuuUa

Fosnsgguanaziigednwissuunasiaiesile | fauanaziigeinwssuuuaziaiosie gunsal
gUnsaimansunndffsiauns Fstagiu | nranisuwndiidsiatuns Jailagiuende
9faidoavaIndaUsEng LWy a3es | filsavngandnsUsema U tedeadnelsd
Bnessudumdnlniin ndestndyanalni | wivdnlnih wdesindmyanaliiieingg s
a9 Ludu Uimilvnegunsainisnisunng | uiEniinnegunsainemsumduaginetmans
uazInermans feansgiifienuianuding | desmsgiiianudanudunalumsinmaniy
Tumsfnwianudeanisvesain Msguauas | fesnisvesnain mMiguanazasaasesile N3
andueidle miﬁméﬁy’qLtazﬂﬁﬂ%’ﬂwﬁzumaz aﬂc%gqLLazﬂﬁq%’ﬂmaxUULLazLﬂ%aﬁa s
wesile sauitesguraliianudidyfuded | Sjuielieruddyiudesiiintosiuguam
Aerdesduguninunn wu wlevieuseiu | un Wy wlevisUszRugunmiuguninves
AnAINGIugUAINYeIUsEIne wlsureli | Useine ulsurglivssmalneuguduinig
Uszinalneiduauduinisguainuinsgiu | aun1munsgiu (Health Hub) sedulan Jusiu
(Health Hub) szaulan Jusiu nnuaradisiuaziiulaiUssmalvedsd

NampEatrsiuIziuldiinsemelneds | mnudesnisyaainsiiianuanansalunsysan
fianudosmsypansfifianuanmnsolunisys | msenudisluduimnssumans nisunng
wn1sandieludiuiainssuaians | Inermansuausing 4 uasimalulafadeln
NISUNNE Ingrmansuuuadng 9 uag | ensduuazian nsldnuuaziizednw
weluladasflmiiiensidouaiinun nsld | nmsdam msdants waznisuimsieiesiiouas
suiarthgednw madam msdnms uazns | gunsainisnisuwngdnidusiuiuan fadu
Uimsiaiesileuazgunsaivnamsunmddnidu | angimnssuaians lnsanusmiledu aus
$ruann feduanigdmnssumans lnganu | wnneeans auzaniivaians uagamy
Fuilodu Auzunvemans auganaans | asisaguanans iufrudidyuazaiy
waganzas1saguenans Iaviutsnudidy | Sndudendnn FaldvinnisWauandngns
wazaudndudinars Faldvinasiaun | Feanssunianisunnd luseduineamians
nngmsimnssumanisund lussduingt | smvdintuin emevaussulouisuazai
mansuSadinduun ienevauesulouns | desn1sdinans Suazinlugnisiguninuas
LarANFeInIsHIng s Suaztlugnissl | quamiidvesuszyvu Paoliuszimadiesd
quanuazauAInAAvesUszvIvy 9a8lH | msiazmaluladlusudsnariduvesioes
Uszmatlesdmnuuazmalulaglushudangn | dhlugnisiamauiesuazifunisimuiedig
Wuvesies thlugmsiemmuesasifuns | Gy
Waunegedsdu
Tnguszasd Inguszasd AALAY

dielitndinfidamsAnuluvdngmsiidnuas

i

1) wantdinfidauianuaansamduan
ANEINTIENINBIAAINTAIUTAINTTY
MRS INEMann1sume

2) nandudinfianunsaainanuidoiiieaing

pedAnuIiauunalulaguazinioalle

Wieltndiniidsamsanuiluvdngnsiidnuasy

il

1) nandudinfifininugainuaruisamy
AMINYINITIENTNBIAAIUTAWIAINTTY
NRMIINEUaEINeFmann1sunme

2) whndadinfiansoairsanuideiiioadns

paRauiRmunaluladuaziniedle

108




uno.2

nangasuiuuseatu w.e. 2557

nangnIuTuuTeatu w.A.2561

ayunsasuudas

WioUszloguniadiudAINgIuNIaNIs
WNg warddaRuAMN NG IneE9E gy

3) nan Ui NIASTIN UAYISETITL

WeUszlegunIadIudIMmINgIuNIINIg
wnng uardaas AN IneE19EaEY

3) HANUUINNTADISTIN UAYATESTIU

3. AauanURvegidrfnen
AaauURvesd@nwdenlulumudedeiu
UATINY IR YSTTUANERSINRIUNITANEITLAU
Jadindnw w.a. 2553 whlufiniudsadu
Haq0u (atuil 5) w.A.2556 4o 7 uazdl
1) Wudiidndausyyrdudadimnssy
NINITUNNE N30 AAINTIUAIAATUUTA
a1913v13Anssuladn @1vniviiainssy
\A309Na A11IVNIAINTIUAAINAT UT0
IngrrransUudin @1913%1619 9 soluil
ANYIFFNTNITWING, waluladdinw,
assnguAnans, Wdwinel, nienmuidn,

A a

I, RTIIN,INAEATNIIAN Y38
NuaunneTudn NI0a11189ug Au9N
AMENITUNITUTNITNANGAT TITTUILED

@ YVaa a L% 1 v
Wiuauashiiansasinsdn@nwla

o A

2) fesfiAnsrduladsazaulifinit 2.50
#309¢luN1INITUIVBIANLNTTUNITUTE
vdngns Tunsdiifasinsiinzuuuiadoazausd
i 2.50

3) WuthAnwfidh@nulundngnsysvan
e Unudin a193973AINTINN1NTmeLay
IsveudAnnauenssunsuIMImangnsl
lounnAnwlundngasinermansundudie

A19731IFINTTUNNITEANG

3. auaalRvasidfnen

AaanTRveiindnudeadulunudedsdu

UMNINYIFYFITUAEARNS I1A8ATANYITEAU

¥
o

Unudindnwn w.a. 2561 uariinaaudd sl

1) dudasgygrdufinneiiuimnssunia
ATTUNNE %38 ATUIAINTIUAIANTUUTR
a1v13v13Anssulada @a1vndvnidanssy
\A3BaNa EUTIVTIMINTTURAAIMNIT MTDINE
AU a1 N99) seludl Anennans
nswnnd malulaginm, assuay, Wndv
e, Meamdidn dne,  9aTvanen,
INYIFERINTANT Y30 TUALNNEU TR U3
d1v1397 duq MmAsadeuilulszinauas
f1eUszina aanda1dunisanulfiand
Wwnendeusesines g aufinnenssung
ARUAUNI¥AINTONITUNITUTNITLATINNS

wanans farsuiuauasiidansadasd

Anwle

a Y a

2) #esdimnsziuindsasanlifiind 2.50 w3e
aglunN1INI1TUIVBIANENTIUNITUTNS
Tassnsvdngas lunsdififadasiazuuuiade
agausing 2.50

3) Wudn@nun i Anwlundngesuivan
Auiitudin a1913v13AINTIUNINTUNNSUaY
LAsuaulifaInAmeNIINNITUINITLATINAG
nangaslileuun@nwilundnansinermans

o A

WU F1U1ITIAINTTUNNITWINNE

USunisonsdadetadua 10y atu
WA, 2561 warlvinuznssunisasu
FUnwaINTEAMYNTIUNITUSNS
lassmsudnansifudiaisan
anudnfiieadedlunisadasid

finwn

109




uno.2

nangasuiuuseatu w.e. 2557 nangnIuTuuTeatu w.A.2561 ayun1swasuuUa
4. mifadangidafinm 4. msfadangidfine AYLAY
1) fiidnwidesiiunisaeudunivaiuay/ | 1) Jidrd@nwidesiiunisasudunivaluay/
WIoWIUNITO VA UTDLT U iansaeudeileulavazusynialymsiuiu

2) fuiAnudesdimanaaeunivsdingy | a9 U
TU-GET w30 TOEFL w38 IELTS (nageusieald | 2) fidrAnwdesdinanaaauniwisengy
u 2 U dudeiuading) TU-GET %38 TOEFL %38 IELTS (wageudoli

v 2 U dudeiuading)

3) deulvduq Wdulumuvsznmesuasies | 3) deuledug Wdulunuuseniasuading
yanatiidnulusgdududindner vee | yaaatdidnuilusedvdaudndnel veq
UNIINYITUTITUAIANS WATAMY | UNIINUINUSITUAIAAS WAL/ N30AME
IMINTIUAEARS AMINTTUANEARS
5. 31uUN1ssulnAne @ UnsAnwiar 20 | 5. Swaunisiutndnen ¢ Unsfinwiaz 10au ANIUIUTY

AU

6. 3TUUNSANY

1. Jundngasifuian (n1anansiu) lae
Fansseuduntwilve

2. M3dnnsiseunsaeuluszuuninia g
wlsnandnwiludnilen fsveznan 15 dUam
waro1lnnimggeuldlagldiiainisdnw
fiownin 8 dUA uslifudalusnisnuly
winzsgdnliiuniaund naggIeuiunia

AsEnwINll TR

6. STUUNISANEN
TdsruunisAnwinuuninie lag 1 U
nsAnwwuseaniiu 2 naAn1sAnel Ae na
A15ANENTE 1 waz ArAnISANEIT 2 wavenall
maggioudunamsinuitlitsdudeainnia
nsanit 2 Tunansaneniliilszozinanlyl
"eendn 15 dUavi wazluataggisulid
szevaildiiosnin 6 dUav waldfiudalua

AsanwluksazseIv lwinfuniAnsAnY

YSulvidanmansdatanu= atiu

W.A.2561

7. dannuani1sinInendnus/n1sAundn
dasy

MsTInednus

1. WnAnwrazaansidowinerdinusly e
Anwrneivniuaalddesnit 2 nan1sAnw
Unf uavavdesliniieinavaulitesnin 12

mhein Wneiinwedvazaulisingt 3.00
v =2 v o a a 6
2. thEnwdasiinerdnusiduniwlne

3. wdsanaanzlewinednusialindnwm
fodaUDLA1lASIINYIINUSADAMENTIUNIS
UIMIlATINTIANISISBUNSADUMENGATINET
ANAATNMITUAR @1VITVITAINTIUNG
nsunng ielirauinusiainssumans

LHIRI81915INUS AW I TN USLAEATIUNS

7. Fanvuani1sinInginus/nsAunindasy

A5 AN nus

o = =)

1. dnnwazaansdeninednusly definw
e muarlddesnin 2 nmansAnel wied
nieinarvaulidesnin 12 wiiein lnadad
sedunavazalilinndi 3.00 wazseiv ey
wardrndenvzdesaeuldlisniiAisesiu C

2. dnAnwidewininerinusiluniwilne
0N WBINGY

3. UnAN®IABIT189T1UAITNATINLN
Inendnusynaiansfnuiidnisamedeulae

fionsdnusnuinerinusidudihilunig

Y52 UANUAIINT MSBWAIAINTITUNITIIN
Jszfiufueasdnusneninednwusle wedlv

Wuluaudederuvesuming desssumansin

- YSulteulunmsviveninusdes
aouldivTarunazdenlilsng C
FJzamzifouinerdnusle

- Svuelivianendnuslans
Melnelarn1esIng e

- diudeulunisseny
ANNATIVTNYB NGNS
aonrapInUTaUIAUY UBg
UAINE§Y

- dudeulnisaeuineriinudidu
szvualigaulaidisuils uag
USULNAUIINSANUNHAIY

ANYIINUSAULNUN AND.

110




uno.2

nangasuiuuseatu w.e. 2557

nangnIuTuuTeatu w.A.2561

ayunsasuudas

nerfinud sawlddosndn 3 viu Feaglv
Aruuzididndnen sauvedautdnlase
IWNYINUS wazaeUINGTINUS

4. r938fiuTneinerinus Thduluanu
WNUTNINTTIUNANENTTEAUT TN AN ve Y

o

dinnuanznIs ﬂ']iﬂ’]ié}ﬂllﬁm&ﬂ

nn3EuINeI NS
1. 9191588 aeuineninus Tidulum
WNUTNINITFIUNANENTTEAUT TN AN VR

finuANENIIINITNNTRANANK

2. dnfnwazaeuineriinusldiiieasy
MYIA1UTENANTULED

3. nmsaeuingniinus Tidulumussideu
LarloUIAUYBINMIINGNRUTITUANERNS WAy
msaeuiIneinusiiavlinaseiu S Fosldud

Wuwendunannauznssunisasuineinug

IBNSANYSEAUTUTAANY W.A. 2561

4. IHrURnEAmnssuAEn LA 1819158
FU3nwaneniinug Faezldmuuzihsuiasy
iWlasneinusuazaouiIne dnus

5. wdeanaanzideuriiinerinusuds e
dnAnwdaialassinendnusiasa Iiauud
wadanssunsaeudlaseinerinug dadu
NIIUNTYALEITUNTIUNTHOUINE NS F31
litfesnin 3 u Feuszneuludae 8191367
UInwingrdnus 01913dusedmdngnsuay
AVSIRaAINEUBNIINg sy IneUsysnu
nssunisaeudesldiduenaisdiusaw
einududnuazenansdivineinerinus
321 uwavnssunrsaeudenduluniuine
WAsgIUnangaITEAUTMdnfinYl w.a. 2558
Vo3 INNUANLNTTUNTYANAN

6. 911567V inud Usynaudae
8191587 nwIne1dnusndn wav/mie
anansETUIneAneninussan weiliduluay
WNUTNINTTIUNANGATTEAUTUANAN Y WA,
2558 Yo TinauAMLNTINNTEANANTY
NSARUINGITNUS

1. anggnssunsaeuiInendnus Iidulusu
WNUTNINTTIUNSNGATIEAUTUNAAN YT WA,
2558 U9edNTNUAMENITUNITALANYT Lay
JoUIAUNNTINYNGIEITUAEAT 110 28N1SANTN
SyAUTMARANY W.A.2561

2. dnfnwravasuinerinudladeasu
MRITUTENAR LAY

3. nsaeudnenfinusliiduluausuideu
YoUIAUVOINMIINGIFUETINANANST Lazinadl
WNIFIUVENgATIEAUTNARNY WA 2558 uay
msaeuinedinusiiezldnaseiu S dedldufien
JUNNAENTINNSEOUINETINUS

4. mspuinenfinusiunisaeuunauay

foadussuulabigauladisuilald

111




uno.2

nangasuiuuseatu w.e. 2557 nangnIuTuuTeatu w.A.2561 GHUNGERIEEATRIEN

'3 °o < ¢ o & o A ° Aa ¢
8. Lﬂm‘ﬂﬂqiﬁqﬁﬂﬂqiﬁﬂﬂq 8. mm‘mn’]iﬁ'uiﬁm’]iﬁnu’] ﬂiULﬂa‘ul‘UﬂﬁmLﬁua ANHNLLEE

1. leAnwanwazinanee Asunulasasng
ndnansuwaziivilvinaranlivosndin 39
e

2. Wrsedundeazaulidsingy 3.00

3. laAsgiu P (Ww) Tunisaeuiviasy
‘ﬁugwu

4. lgiasgau P (W) Tunisaeuniwifig
Usenanuinaei iunIne detvun

5. 105gau S lumsaeuineniinus lnenns
douuiniuatuaniine Tnsamznssud
AEAMNTSUAMARS UA R ez A ner Inush
fiufiuaziduiauiSeviosudaun wauls

unIneneaNszidou

6. HaUINYILNUSITAaIlATUNITANUN
580819t 8ALIUN1TIANAIY NS adUNle
vpanaulasuniseausulianuilul1sans

N30AMUANITYINTG YSolauesoNUszyy

FNINETIBUNTUTEYY (Proceeding)

7. deaufURnruiouladu 9 Naue

AN TUANENS LATUUN NGNS FITUAERNS VLR

1. lpAnwanuarinsneg wazaaunIuATy
mulassaivanans lnelviheinavaulives
n31 39 vdehn

2. l¢suanszduiaiuazanliisinng 3.00

3. laAsgeu P () Tunnsasudvasy

*ﬁugm

4. laAseau P (W) Tunsaeuniweng
Usenamusnaeifiun Ing1defiviun

5. loseru S A4la) lunsaeuineniinus lne

msaeutnatuganelaeauyNIIINTg

'
a

Pangdmnssuenansusias foadussuudely
faladhsuilsuazdnininendnusiiduluay
sULUUAVeALALYINMIINENEE5ITUAARS
AnuUALazUIdIINYI TN USIUITTUUUIUNS
Jan1sinednuslrumineraeaiuseidou
UANINYIEFIIUAERNS I1928INGITNUS @15
Anusuaznsauaindase w.e. 2559

6. nauIne finusuiediunisves
Inerdnusaeslasun1sAfiun wiesd1etion

lasuniseausulrRAuWluIsassesusinse

ada

sEAUUIUIIANTAuA T NAINUSEN A
ANIZNITUNIINITEANANY 1309 ndnLNMeinTg
NTUNTAINAVINTENTUNTINEUNS
NANUNIYINT ietiauese sy yAvins
Imawmmﬁﬁ%auaaﬁuamyiiﬁ(FulL Paper)
Iisunsafailusssnuduidesainnisusse
39013 (Proceedings)  agatios 1 1309 Tay
nanuiiazdodldTun1siusesnaAnznIsng
douineiinug

7. desufvAnrmiouledug faue

FFNTIUANERNS LATUMINYIBLSTIUANFNSANVUA

PhdInefinuslidenndasniy

WU @N8. Lardavarum Y89

UININYGY

9. TMUIUNUILAANTINUALITILLIAINTANY
IMUUhENNTINEAANERT 39 vithienin
SEENAAny : vdngasuuudinnm WnAnw

sroddsresiansfinynaennangnsegiaes 4

AANsAnYIUNG uaregeunnliiu 10 ana

AsANYIUNG

9. FMUUNUIYANTIUUALILILIAINTTAN YD
ummhEaTIRaeAaNERs 39 iein
SEENMANY : vdngasuuudinnm TnAnw

sodldsreziansfinymaenrangnsegees 4

ANsAn (2 In15Anw) wageeaunnlaiiu

10 MAnsAnm (5 Insfinw) dudeusdu

= i< U =%
NeUguduUnAne

ASLAL

ASLAL

112




uno.2

nangasuiuuseatu w.e. 2557 nangnIuTuuTeatu w.A.2561 ayUn1swasuula
10. TassadeuazasAussnaunangns 10. TaseaiauazasAusEnaunangns
WU N LUU N2 (Anwisiedvinazvia WU A BUY N2 (Anw1s1elvinasia ALLAN
Inginus) Inendnus)
1. 71879 21 wdenn 1. 918790 21 whenn
1.1 ’“;smm%mﬁugm 6 Miene 1.1 3%1La§uﬁu§m 6 Miene
(laisfunuleingin) (aitfumeinsau)
1.2 Av109AU 6 WiEhn 1.2 3v10%AU 6 iawhn
1.3 391800 15 wihefin 1.3 v uden 15 wefin
2. ngniinug 18 wihein 2. Ineiinud 18 wihein
seAlundngns AT UNANGNS
1. Avnaduiugiy @wiudisiliitugiy) | 1. Svnaduiugu @miuiidiiifug)
laituneia laitfunmihein
Unfnwananseamezileulumeggiouneu | dnAnwanusaameilevluninggieunsu
Wanansanunlaliiiy 6 wiaeia lneden | Wanianisanwlaladiiu 6 wilein lneiden
Anwanmnedviaiuiiugiu seinsden | Anviainvnaiviaiuiiugiu vainisden
Anwrdvamenanliiduluniugasiiiaves | Anwrdvidenaidlidulunugasiidaves
8191567USNY1 nTeAnensINNITUINIT | nnsdiivinudenmenssunisuimslasens
NANGAS naNgas
18.510 Irnnssumemsumdidosy  2006) | 18.510 Imnssumemsumdidesiy  20.06) ARLAY
19.511 AdAFENTIMNTIUAEAS  2(2-0-6) | U8.511 ALAAIENSIAINTIUAERS 2(2-0-6) AaLAY
19.512 NLANAAIERNT 202-0-6) | 48.512 MeAnadEnS 2(2-0-6) ALLAL
19.513 @35INYN 2(2-0-6) | 19.513 &35INEN 2(2-0-6) AaLAY
2.39de8u TnAnwdesdnuivtaduii 3 | 239 dsdu thinwdesdnuinddu s1umy
A% 6 vwnn
19. 610 979 3(3-0-9) | we. 610 33y 3(3-0-9) ALLAL
19. 611 ANAFMEASIAINIIUAERS 19. 611 ANAFNEASIAINISUAERS 2(2-0-6) ARLAY
YNINSUNE 2(2-0-6) MINSUNNE
19, 612 AuNUMIFNITY 9. 612 AULUWNIAMNTTY 1(1-0-3) AR
YNINSUNE 1(1-0-3) MINSUNE

3. Ay @en : UnAnwazAssdendnwsnginn
15 waein 970 4 vl lawn nundana
ANANS MUINIVINTITUITUIBNAFYYIUNINIT
wing eI dadeuyudlunudenssunay
ATYANEANT NUINIYINITIIA0INNEITINGT
WAEIAINIIUNINITUNNEG AURAeRTiaves
81915671US w1 o Amz AYINANTEDU
WIS MTANYNIIUNITUIUITUANERT

Tununasings fiasil

3. Ay den ;- UnAnwIATARLARNANYISI87Y)
15 #U28An 310 4 UNIALALA UNIA
Fanamians wuInIvIn1sUsTulanady I
nan1suang vuandv1dadeuywdluau
AAINTIULATNTUANEARS UUINIVINITINADING
ATINYWALIMINTIUNWNTUNNG AUAaeRTa
9999191587131 30 Awy  NIIUNNTEU
Wenlinug viseamgnIINNTUTIIMENans Tu

WUINANGY LAY

fin “AnEnIsUNITERUINGINUS”
2ONANFYIMINTINTUIV UGN
Trtutin@nwn

113




uno.2

nangasuiuuseatu w.e. 2557 nangnIuTuuTeatu w.A.2561 ayun1swasuuUa
RUIMIMTINAFNENS MUIPIMFINAAIENT ALLAY
18.620 FnarmansuazTanTinm - 3(3-0-9) | we.620 TnamansuazianTinm  3(3-0-9) GNIH
we.621 MsUseyndszleoudBlnlud  3(3-0-9) | we.621 msUseyndssileuillud  3(3-0-9)
walunlutiinadmans waludAludinamans AYLAY
19.622 Fnarnansmung 3(3-0-9) | 49.622 FINAMENITAIUNIS 3(3-0-9)
indeulvessamenyyd indeulynvesameyYd AALAY
19.623 N150DNLUULAZHRIUN 3(3-0-9) | 19.623 N1T9DNLUULAZ WAL 3(3-0-9)
HANATUUUY TG HANAUTUUUY TG
Tuimnssunsuung Twimnssunisunng ALLAY
18.624 FInaranivensEan 3(3-0-9) | 119.624 Fnarmanivanszgn 3(3-0-9)
wazndauile wavndnuiile ALLAY
19.625 wiAlulaBnsuanduge 3(3-0-9) | 19.625 wiAlulaBmanandugs 3(3-0-9)
vasgUnsnlkaveTeneifioy vasgunsalnaze Tenuifiey
NATUNNE NIATUNNE AALAY
19.626 FnaranIvesily 3(3-0-9) | ¥9.626 FnaranIUEIHY 3(3-0-9) ALLAL
10.627 WtafAwnsTinamansl  3(3-0-9) | N0.627 WteAwnsdinamansl  3(3-0-9) ARLAN
19.628 MtaMA¥NTINaMEns 2 3(3-0-9) | N0.628 WtafiAwnsTInamans 2 3(3-0-9)
wnadndadeuywdlunidamnssuasmss | ey dadeuyudludainssuaynise
fans fans ALY
19.640 MANAIINAIUNTEAEAS  3(3-0-9) | U8.640 WANNITNIAUNISEAIERT  3(3-0-9) ALLAY
19.641 MeAnALazasTIvely 3(3-0-9) | w.641 nMEAnALarasITINYIlY 3(3-0-9)
A1VN9U ATYNTU ALLAL
19.642 Fnaranslunisineu 3(3-0-9) | u0.642 Fanaranslun1sinau 3(3-0-9) ALLAY
19.643 Uaduuyudnisdndsny 3(3-0-9) | we.643 Yadeuyudniadndeny 3(3-0-9)
warAundou warAundou ARLAY
19.644 MIUATIERUAZOONLUUNUY  3(3-0-9) | N0.644 MTAATIERLAZDONLUUNY  3(3-0-9) ALLAY
19.645 gunnlun1599uAY 3(3-0-9) | we.645 guamlunisyihauany 3(3-0-9)
Uaenfbuazanuiuogia Uaenafouazanauegiia GNCH
19.646 UUANIMTINamans  3(3-0-9) | ue.646 UJURNITMTINaans 3(3-0-9)
wagaITInenlun1sineu wazaI I lun1sineu ALLAY
10.647 UfiRn1siedosiioway 3(3-0-9) | 19.647 UftAnsinTesilouay 3(3-0-9)
WMIAnTYIneu AWMsTanIsvineu ALAL
19.648 vdetagiuludu 3(3-0-9) | we.648 Witetagiulusu 3(3-0-9)
NSEAIENS NSYAIERNS
RUINIYINTINEDINIEI TINY AL IFRNT T PRMIPINTINADINEI TINY AL IFINTIUN
NUAITUNNE NISUNNE NG
119.650 BVNARDINNEITINGT 3(3-0-9) | 18.650 INABDINIEITINYN 3(3-0-9)
wazedesile wazedosile ALLAY
19.651 YINAFANTUDILYE 3(3-0-9) | w8.651 YInarmaniveLud 3(3-0-9) G
10.652 FINTTUNNAITUNIGVDY  3(3-0-9) | 1D.652 IAINTIUNNATUNNGVD 3(3-0-9)
waduaziifoide waduazileide ALLAL
10.653 nMsUseniadyalszam  3(3-0-9) | €9.653 msUssadadyaulszam  3(3-0-9)
waznsasiudyyIUIEam wazn1sasiudyIuUsEam AILAL

DA

114




uno.2

nangasuiuuseatu w.e. 2557 nangnIuTuuTeatu w.A.2561 ayun1swasuuUa

19.654 WUUTBDINNEITINOWar  3(3-0-9) | N0.654 WUUTADIM AT TINY A 3(3-0-9)
Fansunngd Fansuungd ALLAY

1.655 Midefiauninaesguuuy  3(3-0-9) | we.655 Midefieunednassguuuu  3(3-0-9)

A3TIMYLAEIAINTIN A3TIMEILAzIMNTIN

N9N5UNNG 1 MINISUINE 1 AALAY
U8.656 vhdeliaunednaasguiuy  3(3-0-9) | we.656 ideiiAvnudasigliuy  3(3-0-9)

FTINYUAEIAINTIY FTINYUALIAINTTY

NNAITUNNE 2 MINITUNNE 2
18.800 INenfnus 18 nlein | 19.804 I Hnus 18 nulein | USusiamunaninasinuunsia

Fuineninusususeivn

115




uno.2

A1ANUIN 3 miNLﬁamw‘imﬂwé’ﬂgmﬁmmmamumﬁm%m ANUNIVIFINTTUNWNITLNNE

WaNgnsUTUUSe .. 2557 AU viangnsusuuse w.e. 2561

nangnsuuuse atu w.a. 2557 nangnsuTuuse adu w.A. 2561 agUn1sasuLlag
1. se3nitladfinnswAeuulas
JouasuiugIY Jonasuiiug1y ALAL
19.510 3Fnssunansumdilosdy 18,510 FNssunansunmdidody AILAY
19.511 ALAAIERSIAINTIUANERNS 18.511 ANAAENSIAINTIUAERS AR
18.512 NMgln1AA1Ens 18.512 NMglin1AA1ans ALY
19.513 @35Inen 18.513 @353 ALLAL
AUSAY A1U9AY AdLA
18. 610 3979y 18. 610 3979y ALLAL
18. 611 ANAAEANSIAINTTUAIEATNIG 18. 611 ANAAEARSIAINTTUAIEATNIS AILAY
NSUNNE ASUNNG
10. 612 FUUUIMIAINTTUNIAITUINNE 19. 612 FUUUINITIAINTTUNIAITUNNE AILAY
WAV TINAFENS WAV TINAFERNS
19.620 TanaranswazIandinm 19.620 FInaransuazIanTanm NI
19.621 MiUszyndseloviBnludedmudly | ve.621 nsUssendssideudslnludiefiuudly | Auky
Fnarans Fnamans
19.622 Tanamanisnunisindeulmvessine | 10.622 Fanamanssunisiedeulmues ALLAL
uywe SN
198.623 N5DDNUUULATNAILNARAUTLUY 19.623 NIDDNUUULATNAIUINARA UL UY AILAL
YIUINSIUIAINTIUNSWINE UsINshAAINTsUNISLITEY
19.624 Tanarnansuasnszgniandmiile 19.624 Finarnansvasnszgnuarndsiiio NI
119.625 welulaBniswanduganesgunsaiuay 19.625 welulaBnawandugavesgunsaiuas | Aufu
DTENBAUNIINITUNNE iengliaunanIsinmeg
18.626 FInaransvesilu 10.626 Fnamansvaailu ASLAY
198.627 WidafiAenenam1ans 1 10.627 WToNAYNTINAAEns 1 AILAY
19.628 WdaNAENNTINAAIENS 2 10.628 WdoNAYNTINAAERS 2 AILAY
MNAIYINTUTEINANAS QI NIINITLNNE MUINIVINTUTEINANAFYEYIUNNITUNNE
19.630 Fana 19.630 Fana ALLAL
19.631 ip3esdiotnnarnsavnenisunme 19.631 \p3esdiotnnarn1sianenIsung AILAY
19.632 IN35vn35U 198.632 IN5129n554 AR
19.633 WITNTOIUUUTUF 19.633 1ITNTDUUUVUTUA ASLAY
18.634 %mssmwmsﬁwjamaamw 10.634 %aﬂism/mmﬁ‘(lwu\lamsﬂmw AILAY
19.635 szuulasstneUssamidisnnazssuuiled | 10.635 szuulassneUssamiiouuasssuuile® | aady
119.636 N15UTLLIANANINNIIAITUNNE 18.636 N15UTLUIANANINTINIAITUNNE ALAL

116




uno.2

nangnsuuuse atu w.a. 2557 nangasuTuuse adu w.a. 2561 CENGEERIEIRIER
10.637 miﬂizmamaé’zyagm%y’uqa 19.637 miﬂszmawaﬁmmm%uqq AYLAY
mnndnUadeuywdlunuimnssiuasnise N adeuyuwdlunuimnssuuasnisey
Fans Fans
19.640 UANAITNNATUNITUANERNS 19.640 YANAIINNATUNITUAERNT AYLAY
19.641 NMEANIALAZETTINIIUNITNY 19.641 NMeAn1ALazaITINe1lun1Iinu ALY
19.642 Tnarmanslun1svingu 19.642 Tanamanslun1vingu AILAN
19.643 Uaduuyudmaindsnuuazdaindon 19.643 Jadunywdmadndinunardanndon | Aufu
19.644 NMTIATIZRLAZ DDLUV 19.644 NMTIATIZRLAZDINLUUIIU ASLAY
19.645 aunnlunsviinu anuvasndsnay 18.645 gunnlunsviney anuvasndonay | ALAN
auiuogia asiduegia
19.646 UURN1sstinamansuasaisivetly | 10.646 UJURNSINITInamansuazassinet | Audy
N15Y119U Tu
A3V
18,647 UfiAnmainiesilonariinmsianisiian | 1e.647 UjtRnisiedesdieuaziBnisians G
U
e.648 ivetagiuludunsemans 8.648 vhdetagiulusunisemans GNEH
NUIAIYIN1TTIADINWEITING AL IAINTIANN | WNAITINITINADINNATTIN AL IAINT T
nsuwnng NINITUNNY
19.650 FvnaewneEsTIineuaziiosile 119.650 FeMaReweEITINeLaziAIodle ASLAL
19.651 FINAAEATUDINYE 19.651 FINAFANTVDINYYE G
19.652 AFINTTUNNATUNNEVDUYATULAL 119.652 AMINTTUNNATUNEVDULATLAL AYLAY
dede dlevde
19.653 N13UszInadyIuUTEamMLAZNIT 19.653 N13UszInadyIuUTEaMLASNIT LA
dwudygulszam dwudygulszam
19.654 LUUTIAINNATTING LAY 19.654 LUUTIDINNATTING LAY ALLF
Famsuung T sung
19.655 MUeiilAEN 19109 IURUUATTINg 18.655 MUailAEN 199199 3URUUATTINg AYLAL
WAZIAINTINNNITUANE 1 UAZIAINTINNNTUNNEY 1
19.656 MUalAYN1NTIa0IIURUUATTING 19,656 MToMlAuN19T1009gULUUERTINgT | AdLAY
UAZIFINTTUNNITUNNE 2 UAZAFINTTUNNITUNNE 2
19.800 Anefnus 19.804 Anednus USusiiaian

117






