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(Advanced Biopolymer Technology)

T evauiRvesTandagiu

(Analysis of Bio-based Material Property)
Jaunariaasvafagnadiuainianisuse
(Kinetics of Polymeric Packaging Materials)

Usingnisaimsdmintaduganinisussy

(Advanced Mass Transport Phenomena in Packaging)

nsduaviisumInatuglusEuumMsussy

(Advanced Mechanical Vibrations in Packaging Systems)

**51e39UTUUT
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Tandrgutugamanisussy 3(3-0-6)
(Advanced Bio-based Materials in Packaging)
sufiouisivedugmmamalulagnisussy 3(3-0-6)
(Advanced Research Methods in Packaging Technology)
SFosawzmamalulagnisussy 1-3
(Selected Topics in Packaging Technology)
Ugmnilew 1-3
(Special Problems)

4. mentinugs lidaanan 48 menn
Fngrinug 1- 48
(Thesis)
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3.1.6 A13UIETIEIY
3.6.1 nwinAdusiadinvemdngns
01053611  saunarmansuadiannafiuesnensussy 3(3-0-6)
(Kinetics of Polymeric Packaging Materials)
JaunasmansnInAaNEn Ul wasnswRuannATadTannediues
NHNTUTTY mim'%'dm'saanqw‘é JaunaraninIEATy ﬂ'lici'mma'ﬁuasn'ﬁqzyl,ﬁﬂ‘uaaaﬁ'lu
Tasmofweinian1susig
Crystallization, curing, and pyrolysis kinetics of polymeric packaging
materials. Immobilization of active substance. Sorption, migration, and loss kinetics of

substance in polymeric packaging materials.

01053612** U'i'mgn'rsnin'ﬁﬁ'lwmaa'ﬁ"'uqamqmsusiq‘ 3(3-0-6)
(Advanced Mass Transport Phenomena in Packaging)

AUADYUVINGAANS LuutasImsuwsuaymsTisudugdunedwed aums
nsthwisna mMIlensinsunsuasmsduriuvanda loth uasmssemedundslussuunis
Uiny msﬂisqnﬁuuui’laaomiﬁﬁmwla'lum'im'uF}Mn'ﬁﬂaﬂﬂa'aaawma:muqunnﬁmiwlu
FEUUNITUITIIY

Thermodynamic equilibriums. Advanced diffusion and permeation models
in polymers. Mass transport equations. Diffusion and permeation analysis of gases, water
vapor and volatile organic compounds in packaging systems. Application of mass

transport models in controlled release and controlled permeation in packaging systems.

e RN
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01053631**  szuuMIsUSTNTIATION 3(3-0-6)
{(Analytical Packaging Systems)

29AUIZNOVIAITYUUNITUTTY MTIATIRAIATET AT UTIPNBUUUTERe]
vnandinrnaniuayitaunindita mssenuuutaguasssuumsussybiiwhilans ns
”JLﬂiﬂsﬁi’ﬂﬁg‘f?’uﬁmaqun’ﬁu‘siq FTUUNITUSTIDMNS 'isuun'riUﬁqLﬁaﬁm'mﬁ'au g
aelauAIINTOULAYLIAYBITEUUMIUTTY isuum‘uuw's*ii;tﬁan'lwuﬁa FEUUANTUBUTTY
viddldon wazwginssuduslaaid@nusiussuunisuss

Component of packaging systems. Structural analysis of packages by
mathematical models and finite element method. Functional design of packaging
materials and packaging systems. The analysis of barrier packaging materials, food
packaging systems, environmental packaging systems, heat and mass transfer of
packaging systems, distribution packaging systems, packaging systems after use and

consumer behavior that related to packaging systems.

01053632 miﬁ"uaztﬁaumqna'ﬁguaua'luizuumimsq 3(3-0-6)
(Advanced Mechanical Vibrations in Packaging Systems)
ﬁnwm:mwwwamaﬂ%uﬁzm‘sé"uﬂ::Lﬁaumma'luszuumsm'iq AMSINUN A2
wUIManainluszuunmsussy U wasu ezl Sawvatunarisulandentsinmed
waransuarmsduanfiouwdnaluszuunisussy msuwaafiensiiasivinamaniuasns
ﬁuauﬁam’ﬁana‘lussuum‘iUﬁQ.

Characteristics of dynamics and mechanical vibrations in packaging
systems. Classification of dynamic variables in packaging systems. Work, energy, and
momentum. Classical and transform methods for dynamics and mechanical vibration
analysis in packaging systems. Transform methods for dynamics and mechanical vibration

analysis in packaging systems.

**913y1UIuUge
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01053681  “YamTagruduganiamsussy 3(3-0-6)
(Advanced in Bio-based Materials for Packaging)
autmdmihivesTanfigiu msfausamenmuazaiitugeasag g
AMUAUFUSTENTRANIRIMEINSELALaYNTEUINMTUUTIU m‘nﬁamamU'uaa'um'i'aﬁ}'“u'iﬁ’lu'lu
JEWINNTEUINSHAR dumIn3ensenIandndusiuarTaqussytagu
Functional properties of bio-based materials. Advanced physical and
chemical modifications of bio-based materials. Relationships between rheological
properties and processing. Decomposition of bio-based materials during processing.
Interaction between products and bio-based packaging materials.
01053691  suipuiFidetugimemalulafinisussy 3(3-0-6)
(Advanced Research Methods in Packaging Technology)
niteiugenamaluladmsussquesmsinhlaseiamsise nsld
wmalulaBansauna uazapuiumesdmiudssnana wasmsiududaya myinTwvika ns
BouEsuasdsuunanumeivintg warnsiiaue Mseiuse ket msdavhsenu
Wemsiiausluiivszruuasmsifulunsansivinig
Advanced research in packaging technology and preparation of research
proposal, computer application for data processing and retrievals, data analysis, articles
writing and presentation, group discussion. Paper preparation for presentation and

publication.

01053696  asawizynanaluladnisuss 1-3
(Selected Topics in Packaging Technology)
Fasarnzmanaluladnsussgluseiudiggen wdawdsuwualy
luusisznnAnsAne X

Selected topics in packaging technology at the doctoral degree level.

Topics are subject to change each sernester.
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01053697 dunun 1
(Seminar)
msthiauawaraiunalukdefiinaulamavalulagnsussaluseduudyaen
Presentation and discussion on interesting topics in packagin

technology at the doctoral degree level.

01053698  Ugywiiteiy 1-3
(Special Problems)
nsAnwAuaimanaluladnisussgsvauUSygen uasieulie
Wowdussanu
Study and research in packaging technology at the doctoral degree level
and compite into a written report.
01053699  Ineniiwus 1-72
(Thesis)
FioluszivuSyaen uazifoussadouduiveriinug

Research at the doctoral degree level and compile into a thesis.

3.6.2 v Wdusiaiguenudngms

01053511  Jandudasmns 3(3-0-6)
(Food Contact Materials)
umhlunsfunasanulasaiuvesTagdudaa s nahwinauasluag
ademani ngminsuasngssdouiifisdesiuarulasndovesiandudaemnsly
UszimAlveuazanavssng msvssdiunsiadududaansniiuwsaniandudaamis
Introduction to migration and safety of food contact materials. Mass
transport and mathematical models. Laws and regulations on safety of food
contact materials applying in Thailand and other countries. Exposure assessment

of chemicals diffusing from food contact materials.
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USIN)N150INISHINANIINITUSTY 3(3-0-6)
(Mass Transport Phenomena in Packaging}

ausaaamwarand Unngmsahimmnnaifisafumagady mauns wasnisdy
i Yedoiisinasomaiming mamadnsevdmanhwunavedath ufa uaz
asdunidszimodg T:uLﬂanﬂ'iﬁ'm'lmat,ﬁaﬁ”lmEJmiL‘tJ?:auLLﬂaanmwuasmqmﬁLﬁu
YDIRARAUT LUAMULUTTY

Thermodynamic equilibrium. Mass transport phenomena related to
sorption, diffusion and permeation. Factors affecting mass transport.
Determination of mass transport coefficients for water vapor, gases and volatile
organic compounds. Mass transport models to predict the quality changes and

shelf life of packaged products.

waluladlanussy 3(3-0-6)
(Packaging Material Technology)
malilaBnsuussunanadin Tave nssamy wi uarianBumianisussy Uaduiidl
dvdwasanisuuszuiannan1sussy maldnuveanisuzusslugnamngsy
Converting technology of plastic, metal, paper, glass, and other materials in
packaging. Factors affecting converting process of packaging materials.

Applications of packages in industry.

nswasualumsussgemns 3(3-0-6)
(Phase Transitions in Food Packaging)

UNUMTRINSUTTRBAMNTNILAZDIYNISAUYDIMIS %qwﬁm‘smﬁauma‘um
omsuar JaqUITy Mswdsuwadasiaiiveussytusiuilnald dunsidenssuing
9MISUASUSTYIUY miLLU‘sgﬂmm'iqﬂ'Lmiﬁ’unws;ﬂﬁamﬂawaﬁaqmsq i Tani
Aenmawdsuwanldlumsussgems X

Roles of packaging on food quality and shelf-life. Theory of phase
transitions in food and packaging materials. Structural transformations of edible

packaging. Package-product interaction. Novel food processing and phase
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transitions of packaging materials. Application of phase-changed materials in food

packaging.

n1sUTTIAUAWIndDN 3(3-0-6)
(Packaging and Environment)

Nan'i:mU‘na\uwﬂIuIaﬁﬂﬁU'i'iqﬁiaan'lwu'mﬁau ngwmauazﬂ{]iztﬁuuﬁw
ﬁau’mﬁauﬁm%’umiu’i‘iq aandaundou m3ﬁmu1wﬂaﬂﬂiUiﬁthUU§a§u A1sUsTIu
KansyNUApAILIAdaNAMIUNSUTTY Mssenuuudiinmirsusivdmiunisusn
waluladazaedmiunssuninmsussy miuenaaeuassniawdsidlmivesiaqussy

Impacts of packaging technology on the environment. Environmental laws
and regulations for packaging. Eco-labeling. Sustainable packaging development.
Environmental impact assessment for packaging. Ecodesign for packaging. Clean
technology for packaging process. Degradation and recycling of packaging

materials.

Inennszuadmiun1TuTIuasan 3(3-0-6)
{Rheology for Packaging and Materials)

msAnguresiag nstwauuuihladsuwazueuiiladoy mswauuudai
Huiefifinaroanifideinenssua mylnauifiddivenszua ysingmsainsiva
ennszualuniswdsuianmensusn 31/1&1’1nS:LLa'um’Taﬂﬁwaquﬁemqmiusiq

Deformation of materials. Newtonian and non-Newtonian flows.
Elongational flow. Factors affecting rheological properties. Measurement of
rheological properties. Flow phenomena. Rheology in packaging material

processing. Rheology of semi-solid packaging materials.
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uluwmalulafidmiumsussanasian 3(3-0-6)
(Nanotechnology for Packaging and Materials) |

auUFraetanunly mandataqunlumemaliavarasing iarounal wasuas
namilegndngn mlwssidnyuauifivesiaquily msuszgnaTanuiluniams
usIquazian

Properties of nanomaterials. Production of nanomaterials by gas-phase,
liquid-phase, and supercritical fluid techniques. Characterization of

nanomaterials. Applications of nanomaterials in packaging and materials.

waluladmsussgwuuueninuasBrumaiaun 3(3-0-6)
(Active and Intelligent Packaging Technology)

wirlulaBfiAgatasiumsussiuuutenivwasiumadian sliauazguuuues
mrusussuuLaaiiasduvadiou msdssendlilugnamnisunens mdiany
mATslutsgtiuluauinisussquuunenfiviasdumadiawl wuilduuasyssiumig
nueveavaluladnsussquuuueAiMuarBuadiauy

Technologies related to active and intelligent packaging. Types and forms
of active and intelligent packages. Applications in Agro-Industry. Current research
update in active and intelligent packaging area. Trends and legislative issues in

active and intelligent packaging technologies.

mafaulndmhiivesianussy 3(3-0-6)
(Functional Modification of Packaging Materials)
nsndsuiilnemadianisanazauiazmneRavasiiduun miltoymanhily
Faqusy Mivierussduunluwasssdulunseu walulatiBssnoudmiutanussy
Surface coating by deposition technique and thin film formation.
Application of nanoparticles in packaging materials. Nanoencapsu}ation and

microencapsulation. Composite technology for packaging materials.
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N3918BINTTUIUNITUTTY 3(3-0-6)
{Simulation of Packaging Process)
waliansdiasauasmaUssgndlunszuIumsussy nauimeedaiiedeaiy
ATIATINIZUUTIABY MIatvutaznisUsydiussuudans Msiesei
NsEUNMIUITIETaNawsreuiaed nsSeuilagldmulgmvnianisussy
Simulation techniques and apptlications to packaging process. Statistical
theory related to the analysis of simulation system. Developing and evaluating
simulation systems. Analysis of packaging process by computer software.

Packaging problem-based learning.

MTAATIERNTNITWNNATUITY 3(3-0-6)
(Distribution Analysis in Packaging)

nsisnasnsieTsianndenlunsaudnszaadunl madsaduany
WovgveanwususTuazaaniae mssanuuumsussasTantunssunniiiants
nizmﬂﬁuﬁ'lﬁbﬂan nsvisgsuuarMsIassan mInasulun ey AMUsURnuaY
AudsannnsussuRenTs e

Environmental measurement and analysis in transportation and distribution.
Evaluation of package and product damages. Packaging and cushioning design for
global distribution. Testing and simulation of transportation environment. Liability

and risk from transport packaging.

nsieseiiaqusTgineinieie 2(1-3-4)
(Instrumental Analysis of Packaging Materials)
wdnmsrensasiuguasdiinvsaiindlugunsal winmsuwavsadeuisnsees
Annsgunsallunsiinswsitanussy laeldadninaalnd Tasininnsit wasselay
Fsgaummn .
Principles of basic circuit and electronics in instruments, Principles and
methods of instrumentation in analysis of packaging materials using spectroscopy,

chromatography, and thermal methods.
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msaanuwm‘uwmsq-ﬁ”’uqq 3(2-3-6)
(Advanced Package Design)

ASTUIUNSWAILIWNAA I UNITOBNILUUNIPULUTTY nsideifiaauing
FONUUUNTIUEUTTY AMINAUSSEMINNTSa0nIUUA1BULUTSIIUAIINABINS
MNTAAIN NMIUTFENAMANNITNTINITOBALUUN UL U] A5IATIIR NSUSELETIY
WaTATSLAUYRININITBENRUVAITUEUTTY

Concept developing processes in package design. Research for package
design development. Relationships between package designs and marketing
needs. Applications of design principles in package. Analysis, evaluation, and

problem solving in package design.

waluladnsRudnuueysn 3(3-0-6)
(Package Printing Technology)

aruirvthuaswealulafveansfuianruzussy nqufiduasnmsind msuend
uaznseBnming szuunsdansd dagwmedhunsiud smsguiaguensfis
waznseuauaumwlunsEuNSAuW |

Progress and technology of package printing. Color theory and color
measurement. Color separation and tone reproduction. Color management
system. Problems in printing. Standards of printing materials and quality control

in printing process.

N1TIANISNITUTIY 3(3-0-6)
(Packaging Management)

WU MUAE VT TBIBITUN NN TUTS Y NERAEMNTTHUAZDIANT I MIUA
1S NABVENINSUTSY Mewannnsussfensnanauazn1sigalvsl ms
Fanslassmsnainisussy medssdluuasnsdadenssuunisussy msdanisanvue
vssquasianussqluadadui defmusnudnuarresianuarnTuLyITy

Roles and functions of packaging agencies in industries and organizations
for standardization. Packaging strategies. Packaging development for marketing

and modern trade. Packaging project management. Evaluation and selection of
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packaging systems. Management of packages and packaging materials in

warehouses. Specifications of materials and packages.

TAATIFIUNNNTUITY 3(3-0-6)
(Bio-based Materials in Packaging}

autfvarTagdignuimenisussy msulspdianBigudmiumsussy mMsw@n
uaemsUsEanAnITusUIINEg nasedaadeuteciantigu aaavesTandagiu
WRNITUTTY

Properties of bio-based packaging materials. Processing of bio-based
materials for packaging. Manufacturing and applications of bio-based packages.
Environmental impacts of bio-based materials. Market of bio-based packaging

rmaterials.

welulaBwadweTnmiugs 3(3-0-6)
(Advanced Biopolymer Technology)

wadwesiinw wellueithinmussnay nnsdaasizilaznisndn nisdauus
mamenmuazmaal Msiesed lassadie dugniner aulR msusegnd uas
mMstasdaEn TN WIDIREAWBSTIN W

Biopolymers. Biopolymer composites. Synthesis and production, physical
and chemical modifications, analysis, structure, morphology, properties,

applications, and biodegradation of biopolymers.

nmsiessiauifvesfantgu 3(2-3-6)

(Analysis of Bio-based Material Property)
msliaTsissilssneumaaiivasfidndvaciandigiu melessiaudfild

wihil waseEnnsnlumstesamerasandagu .

Analysis of chemical and physical compositions of bio-based materials.

Analysis of functional properties and degradability of bio-based materials.
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01053591  sufuuisidemaneliladnisussy 2(1-3-9)

(Research Methods in Packaging Technology)

winuazsuiouidnsidenemaluladnisussy maiaseitynuiedmun
vteride FErusuteyaiansnusumside nssmuaiieduuazinaiaitnig
myiRTed wana savmsiansaiianmsite  nsdmimsnuiemstiaueseny
'lumstlwquLLazmsﬁﬁuw"lm'ﬁms’mﬁws

Research principles and methods in packaging technology, problem
analysis for research topic identification, data collecting for research planning,
identification of samples and techniques. Research analysis, result explanation
and discussion, report writing, presentation and preparation for journal

publication.
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