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WUNAMANTVDITANWIANDINNITUTTY 3(3-0-6)
(Kinetics of Polymeric Packaging Materials)
aunamanimafanefiues maifandn uagnmsingyanavesianwed
IWBINNNMIUTIY DUNAAIERSNISAATY NM3BUKIL N353 n1sUanUdes n1swy
MSgRYdn waznsreuauBIMINA-gunalivesasluTanweiitainiinisuses
Polymerization, crystallization and pyrolysis kinetics of polymeric
packaging materials. Sorption, permeation, immobilization, release, leaching,
loss, and time-temperature response of substance in polymeric packaging

materials.
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(Advanced Mass Transport Phenomena in Packaging)
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01053633*

umo. 2

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.

SEUUMTUTTRTINATION 3(3-0-6)
(Analytical Packaging Systems)

mﬁﬂixﬂawaﬁxuumim‘iq N3ILATIERLATIASS JPUUNITUSIY N9
3Lﬂ‘i‘wﬁiﬁuuﬂﬂiUiiQLLaﬂﬁWLLasﬁuL‘V‘Iaamuﬁ izUUﬂﬁ‘iU‘i'ﬁi}Lﬁ@ﬂﬁﬁﬂﬂm JEUU
N1SUTIDINS St‘U‘UﬂﬁUﬁR}I,ﬁ‘@ﬂ"l'i‘UU?ix‘iLLaaiisiJUﬂ’liU'ii‘i]‘LﬁE]gﬂLL’mﬁﬂﬂJ A9
18louAI TN TOULAYNIATBITLUUNITUTTY TEUUMTIANMINISUTTInadldan waz
woAnssugfuslnafidiusiuszuumsussy

Component of packaging systems. Structural analysis of packaging
systems. Analysis of active and intelligent packaging systems, barrier packaging
systems, food packaging systems, environmental packaging systems and
distribution packaging systems. Heat and mass transfer of packaging systems.
Management systems of packaging after use and consumer behavior related

to packaging systems.

3mﬂﬁummﬁmﬁﬁ"uqq 3(3-0-6)
(Advanced Packaging Engineering)
ANWUTLRNZTINAAIEATUAITINAYDITLUUNITUSTY IBTeFIaTuazng
wUaIdMIUTEUUNITUTIY NMSATNUULTIaIdIMSUTEUUNITUTIY MTIATIEH
Uymuagitmsunaunsmeatinaansiglusunsumsuiuneiniensussy
Dynamic and mechanical characteristics in packaging systems.
Numerical and transformation methods for packaging systems. Simulation

modeling for packaging systems. Mathematical problem analysis and solving

method using computer programs in packackaging.
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o/

anTaguiar Yauanaangldnisinnwduganamsuse 3(3-0-6)

(Advanced Bio-based and Biodegradable Materials in Packaging)
andAdaming miﬁmﬂsmamamwuasmﬁ“ﬁguqa AMudLNUSTEwIauUR

InenszianaznszuNNsulssU LagmsdenaaiglusEninnssuaunnanyes

@ =l [

anTgruuariaguanaanslinisdinim Sunsitenseninmdndasiuayussgiue
INTanthgusariaguanaaiglavisiann

Functional properties, advanced physical and chemical modifications,
relationships between rheological properties and converting processing, and
decomposition during processing of bio-based and biodegradable materials.
Interaction between products and packaging from bio-based and

biodegradable materials.

seifeuisitedugamanaluladnisuss 3(3-0-6)
(Advanced Research Methods in Packaging Technology)

uidedugamamaluladnisussauasnisdavilasesneniside nnsld
walulagansaume wagasuRimesdmivuseuiana uasnsdudAudoya n1s
FATITNHE NITLTHUTEIMASTHUUNATINNNITINTT wazn1suiaue n1sefdsiey
Na9UT Ty N15TAYITrsu anvsuauslud s unazn1sdidunly
NSETIVING

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.
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P, 2

Gosawzmamaluladnsuss 1-3
(Selected Topics in Packaging Technology)

a ) a VI al

FenamemamalulagnisussylusedulSyynen Wdewdsuuuasly
TunsiagniAn1sfine

Selected topics in packaging technology at the doctoral degree level.

Topics are subject to change each semester.

dauun 1

(Seminar)
msthiausuareiuneluhtefiuaulamaneluladnsusstlussdubygien
Presentation and discussion on interesting topics in packagin

technology at the doctoral degree level.

Ugyvniley 1-3
(Special Problems)
msanwiAuAIMIamalulaimsussgssiul3ggen wazikauiFe
-l =
WU UUIIEU
Study and research in packaging technology at the doctoral degree

level and compile into a written report.

Inetnus 1-72
(Thesis)
Weluszaulganen wardsuRsadowduinednus

Research at the doctoral degree level and compile into a thesis.
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3.6.2 iﬁEJ"’J‘U’\ﬁL’fJu‘iﬁm‘n'luaﬂﬂaﬂqm
walulagnsussuas TanuuuLy 3(3-0-6)
(Intensive Packaging and Material Technology)
N1INAALAENTNAABUANURTDITAAWALNITULUTIY NTIATIEVNTEUIUATT
U559 M5UTIdmTun1Inssatedudn n1suszgndn1susselugaaivnssy
NN L dEUNIMT UTTY MTONLUULASHAILINITUTT]
Production and testing of material and package properties, packaging
process analysis, packaging for distribution of goods, packaging application in
industries, regulations in packaging, packaging design and development.

o @ et

VEAAUNED IS 3(3-0-6)

q

(Food Contact Materials)

L o

unilinstunaranudasnsdevesiandudaaims nmstvuiauaslueg
adamans ngvineuazngsvleuiifetestueulasnfovesTandudaninis
Tulszwalvneuavinysena nsussiliumsiasududaansialivnganfanduda
1S

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.

anmlidurhulduaranemaivinm 3(3-0-6)
(Permeability and Shelf Life)

AUAADUVINAAANT Uﬁﬂngmiﬂiﬂﬂwwmaﬁmﬁum‘sam%’u NIWNT UAENS
Fariu Yedeilfinadonsimning msmadudsyanimnimnnaveded uia
uararsdunidszivedns Tuwanisuwiuia Lﬁ‘aﬁﬁmamiLU%"UuLLﬂaaﬁmmWLLag
?J’]E_{ﬂ’i‘SLﬁU‘UENNﬁG]ﬁN‘YﬂUﬂ’]‘UUSUTﬁ!

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.
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upa. 2

weluladdanussy 3(3-0-6)
(Packaging Material Technology)
-l a o v =
wialuladnsudsgunanadin lane nswae wi uazianduvnenisussy
v daa a 1 v 2

UapiiievdwasiamsudsyuTannienisussy nmsldauresnivurussgly
RANATIN

Converting technology of plastic, metal, paper, ¢lass, and other
materials in packaging. Factors affecting converting process of packaging

materials. Applications of packages in industry.

sUsIIR IS ReRMAMLAZALUABATY 3(3-0-6)
(Food Packaging for Quality and Safety)

UNUIMTBIUTIIA el aAMN ML s NUaaA BaIMS A1SIASIER N3
douanimemsluusstuet nalnmaluladnisussqiienisfneny ngwd
AANUSTEwINeeMs usstusiuardsnnden daymmsuudounnussy
Ane19MNT NMINAIUIUTITANNBIMITUUUBIATIY

Roles of packaging in food quality and safety. Analysis of packaged food
deteriorations. Mechanisms of packaging technology to extend shelf life.
Theories in food, package and environment interactions. Problems on

contamination from food package. Holistic development of food packaging.

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

HaNIENUYBUNALUlAENITUTTIRRANINWIAG B NNUIBKAZNYITITBY
sudaundendniunisussy aainduandey iwsugRanyulsuiiermdadiy
¥NIN15U559 Mavssiliunansenudedauinden wagmssenuuudiiaidmsy
M5ussY waluladararndmiunseuiunisussy nsuandaiewasnisuuslalul
YRITAAUTTY

Impacts of packaging technology to the environment. Environmental
laws and regulations for packaging. Eco-labeling. Circular economy for
sustainability of packaging. Environmental impact assessment and ecodesign
for packaging. Clean technology for packaging process. Degradation and

recycling of packaging materials.
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MenseuadniunTusTLasian 3(3-0-6)
(Rheology for Packaging and Materials)

mslvawvuilndeuiazusuiladou Jedefidmaroauiiddnenseua
Yo¢idn N1sinaudAgadineinseua Usingnisalinisivavesianvamiauas
Hoveju InennsvuavaanodmeslunsruaunistugUshuameuazudis nisiia
sUveelan

Newtonian and non-Newtonian flows. Factors affecting rheological
properties of materials. Measurements of rheological properties. Flow

phenomena of viscous and elastic materials. Rheology of polymers in die and

mold-based processing. Deformation of materials.

Y

wnlumaluladdmiumsussquasian 3(3-0-6)
(Nanotechnology for Packaging and Materials)

audAvaaiaquily madndanuilumewaiamavesine iaveuvad was
vadlvawmilegningn Milmsisvdnwazantavesianuily nsUssyndlaguily
VNNTUTTINAL IER)

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.

walulagnsussuuukeninkagBumatiaug 3(3-0-6)
(Active and Intelligent Packaging Technology)
wieluladAgadeaiunisussquuuLenivuasSumadiou wiauarguuuy
YDINIYUTUTIAUVULBARNKAE B UMAAIIUT MsUszendldlugnavnIsuinyms
nsanauuIdelulagduluanvinisussaiuuneainuasBuvadiaus wuality
wazUsTUN N BvaunAluladnIsUITRUULDARNKAL BUWARIUN
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.
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N19AALUITIMUTNVBIIANUTTY 3(3-0-6)
(Functional Modification of Packaging Materials)
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dmsudanusTy n1susrendwediues i 1uMIAALUIB g miun1sussy
215 ANTEARANINITUTT

Surface chemistry modification by deposition technique and thin film
formation. Fabrication technologies for multilayer packaging. Composite and
nanotechnology for packaging materials. Applications of functionally mcdified

palymer for food packaging. Packaging adhesives.

N1591889N19NNTUTTY 3(3-0-6)
(Packaging Simulation)

Bdswhauiomslinneiddasiaanitusussy nuinsadfdmiunis
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maUsziliussuuiaeswngasuiumesgendis nsseulngldgutguinienis
U559

Numerical methods for structural analysis of package. Statistical theory
for simulation modelling. Application of simulation system for packaging

process. Analysis and evaluation of simulation systems by computer software.

Packaging problem-based learning.

NTATIZIINITNTEAIBNNITUTTY 3(3-0-6)
(Distribution Analysis in Packaging)
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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.
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(Instrumental Analysis of Packaging Materials)
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suilguiBnsanmnm
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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(Advanced Package Design)
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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.

welulagnsfiuinvusussy 3(3-0-6)
(Package Printing Technology)
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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.

NSIANTATUTIY 3(3-0-6)
(Packaging Management)
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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 packaging systems. Management of packages and packaging

materials in warehouses. Specifications of materials and packages.

as
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(Bio-based and Biodegradable Materials in Packaging)
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Sources, production, chemical structure, property and improvement,
converting, life cycle assessment and application of bio-based and

biodegradable materials for packaging.

walulagnwediuesdinnuugs 3(3-0-6)

(Advanced Biopolymer Technology)
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Sources, production, chemical structure, property and improvement,
converting, life cycle assessment and application of bio-based and

biodegradable materials for packaging.

MIFUATIZINBALBINNNITUITTY 3(3-0-6)
(Synthesis of Polymers in Packaging)
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Polymers and applications in packaging. Characteristics of polymers.
Monomers and additives for plastic manufacturing. Synthesis of polymers.
Polymerization processes. Molecular weight of polymers. Characterization of

polymers. Instruments for analysis and testing of polymers.

szilpuisiTemamalulagnisussy 2(1-3-4)
(Research Methods in Packaging Technology)
winuazselouitnmsideymamalulaBnisussy maleneityniedmun
v¥hieaudds FEvunuteyaiionisnanuniside msdmusfietsuazmeia
s Melesed wlana warmsinnsalnanside madavisenudonisiaue
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Research principles and methods in packaging technology, problem
analysis for research topic identification, data collecting for research planning,
dentification of samples and techniques. Research analysis, result explanation
and discussion, report writing, presentation and preparation for journal

publication.
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Dynamic and mechanical characteristics in packaging systems. Numerical and transformation methods
for packaging systems. Simulation modeling for packaging systems. Mathematical problem analysis and solving
method using computer programs in packaging.
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Crystallization, curing, and pyrolysis kinetics of Polymerization, crystallization and pyrolysis
polymeric packaging materials. Immobilization of kinetics of polymeric packaging materials. Sorption,
active substance. Sorption, migration, and loss kinetics | permeation, immobilization, release, leaching, loss,
of substance in polymeric packaging materials. and time-temperature response of substance in
polymeric packaging materials.
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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.
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Component of packaging systems. Structural
analysis of packaging systems. Analysis of active and
intelligent packaging systems, barrier packaging
systems, food packaging systems, distribution
packaging systems and environmental packaging
systerns. Heat and mass transfer of packaging systems.
Management systems of packaging after use and
consumer behavior related to packaging systems.
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Functional properties of bio-based materials. Functional properties, advanced physical and

Advanced physical and chemical modifications of bio- | chemical modifications, relationships  between
based materials. Relationships between rheological | rheological properties and converting processing,
properties and processing. Decomposition of bio-based | and decomposition during processing of bio-based
materials during processing. Interaction between | and biodegradable materials. Interaction between
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