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01053521" wieluladianuisy 3(3-0-6)
(Packaging Materials Technology)
01053591  sutUuizidemamalulagnisussy 2(1-3-4)

(Research Methods in Packaging Technology)
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010535117  Jandukae ms 3(3-0-6)
(Food Contact Materials)

01053512 anmlidunulduazergnisiiuinm 3(3-0-6)
(Permeability and Shelf Life)

01053522 m'5°U'iiﬁ;mmﬂﬁaﬂmmmmxmmﬂaa@ﬁﬂ 3(3-0-6)
(Food Packaging for Quality and Safety)

01053523"  msussafudandey 3(3-0-6)
(Packaging and Environment)

01053525  ANUINTHUEEMIUNITUTIUAL TR 3(3-0-6)
(Rheology for Packaging and Materials)

01053526  wilwmalulagdmiunisussquasTan 3(3-0-6)
(Nanotechnology for Packaging and Materials)

01053527  wiAlulagnsussuuuLenAnuazduadiaun  3(3-0-6)
(Active and Intelligent Packaging Technology)

01053528  msfiaudsiBaviiiivestagussy 3(3-0-6)
(Functional Modification of Packaging Materials)

01053531  NISAABINNNITUTTY 3(3-0-6)
(Packaging Simulation)

01053532  MIATIRNNINTLAIYNIINITUTIY 3(3-0-6)
(Distribution Analysis in Packaging)

01053502  msiAsizviianusseselniasdie 2(1-3-4)
(Instrumental Analysis of Packaging Materials)

01053551 nﬁaaml:uum‘zjuw*m;‘??ug& 3(2-3-6)

(Advanced Package Design)
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(Bio-based and Biodegradable Materials in Packaging)
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(Advanced Biopolymer Technology)
NFHUATIEANERNBININITUTIY 3(3-0-6)
(Synthesis of Polymers in Packaging)
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(Selected Topics in Packaging Technology)
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(Special Problems)
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01053501

01053511"

01053512

wialulagnsussguas Tanuuuidy 3(3-0-6)
(Intensive Packaging and Material Technology)
nsnEnLarnIsAdevaNTRvesTanULATA1TUTUSTY NTILATIENNTEUIUNIS
U9 mwiiqﬁm%’um‘iﬂ'ﬁxmﬂﬁuﬁ’l ﬂ'mjﬁsqﬂﬁmwﬁﬂuqma’mm‘m nnsuideou
VNINITUTITY NTONRUULAETRILINITUTTY
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.

s o e/

VANFUNE DM 3(3-0-6)
(Food Contact Materials)

lunstunazanaaendovosianiuiaenng npnnouasngsslouiiieadotiu
AruaenfuvesTanduiaemnslulsumalouassisuszma nalnuaradeiidenasie
lunstuvesanduiaeims mstmunawaslnnandinemansiioatulinsdu ns
naaevlnsduuas Msvsadunslisuduiamsiniifunsontandudaonms nsdifinw

Migration and safety of food contact materials. Laws and regulations on
safety of food contact materials applying in Thailand and other countries.
Mechanisms and factors affecting migration of food contact materials. Mass
transport and mathematical models related to migration. Migration test and
exposure assessment of chemicals diffusing from food contact materials. Case

studies.

anwliganulilare1ynsiiuing 3(3-0-6)
(Permeability and Shelf Life)

aupaguvmamani Usingnisaithmimaiiedfunisgadu nisuns waznnsdu
iy Jaduitiinasentsiimuia msmendulsyang mathwnavedledh ufia wa
asdunidszimedts lunamsimiing ievhuenisdsuulasmunimuazen gns
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01053521"

01053522

01053523

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.

walulad aqussy 3(3-0-6)
(Packaging Materials Technology)

walulaBnsudsguwanadin Tang nszamy ui uasTagdumaenisuss Jadeid
SvBnanemsulszTaamisnisussy nslienyesnivuzussuiionuvaenfoves
Fuslnauasdaandou

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

Applications of packages for safety of consumers and environment.

nsusTEINSLileAMA A T IYAen 3(3-0-6)
(Food Packaging for Quality and Safety)

UNUIMTRIVTIYA SR B A N IMUAEAIYABAA BBINS N19IIATI¥YING
Aouanmomnsluussss nalnmeluladnisussyitonisBaeny nquianuduiug
seringe1ms ussefasiuazdainden Yoymnisvudiouannussadasionns msian
U359 T80 MW UUBIATIN

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.

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

nansznuveunaluladnisussyeaninuindey nguuteuang szl lyudu
deuandoudmiunisussy asndanndon nsvgiomudsuiioruddumamsussy
nsUsziliukansgnuRedsnndennaznisoenuuudailnmiiasugiadmiunauseg

wialuladazondmiunszuaunsussy nsuanaanevesianussy maudsldlmimens
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01053525

01053526

01053527

ysTqitonubaBy

Impacts of packaging technology to environment. Environmental laws and
regulations for packaging. Eco-labeling. Circular economy for sustainability of
packaging. Environmental impact assessment and eco-design for packaging. Clean
technology for packaging process. Degradation of packaging materials. Packaging

recyclability for sustainability.

WensEuainiunsusILaYian 3(3-0-6)
(Rheology for Packaging and Materials)

nslnawvuihindounsruouiilaifioy Yadefidmareanimdeinenszuavos
Fan myeaudRdadneinszua UsngnisainnsivavesiagmamilauazBaveu el
ﬂmmmaqwaﬁLua'ﬂunizmum‘ssﬁugﬂmuﬁ'gmmmxLLLiﬁaJﬁ nskngUveYian

Newtonian and non-Newtonian flows. Factors affecting rheological properties
of materials. Measurements of rheological properties. Flow phenomena of viscous
and elastic materials. Rheology of polymer in die and mold-based processing.

Deformation of materials.

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

autivesianuily nsndndanuiluiemailamayeafing wavounad uazves
Inawilegningn msdmsnednyzanifvesianuily MsUseynalagunlumnans
USTIUREIAN

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

nanomaterials. Applications of nanomaterials in packaging and materials.

wAlulagnTuITUUULEARHLAE BULVAFIUN 3(3-0-6)
(Active and Intelligent Packaging Technology)
wielulaBflAsadasiunsussguuueniviiay Sumadiau vliauassuuuyes
ABUZUTIRUURERRNLAZBUAGIIWT nsUsvgndldlugnaInnIsinens NsAanIu
udTeludagiuluaminisussyuuunenduasdumadioud wuiliduuasyseiiunia

nvenevesnAlulagnIsuIIRUUKEARLAL BumaRLIW
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01053528

01053531

01053532

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.

nﬁﬁmm‘s@wﬁ’]ﬁmaﬁaﬂmsq 3(3-0-6)
(Functional Modification of Packaging Materials)
nafpulaeiifuislnemaiiansanavanuazmstosvesiiduuns meluladnis
Jugudmivussyiusivanedu YagdassnounaruiumaliladdmiuTanussy ns
Ussgnameaiesinunisdinuusidmihfidmiunsussgemns a1sBafnmansuse
Surface chemistry modification by deposition technique and thin film
formation. Fabrication technologies for multilayer packaging. Composite and

nanotechnology for packaging materials. Applications of functionally modified

polymer for food packaging. Packaging adhesives.

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

Fidsuauionsiieneiidslassairanivurussy nguineadndimiunisaing
WUUTI809 MIUTEENATTUUTIRBEMTUNTEUINNITUTIT MTIATIERLasMIUTELY
sruudaewngAeNiInesveniu mMsiteuslaeldgulymmenisussy

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.

MTIATIERNITNTLIIBNNNITUTTY 3(3-0-6)
(Distribution Analysis in Packaging)
NSIARaENITIATIERENINIIRGoNlUNTSIUAINTEAwAUAT A1TUsELI AN
\FUeveIn1TULUTTIkAENER S 9l miaamwumwﬁwa:i’aﬂﬁuﬂimmmﬁamﬁ
nszanedudvilan nsmegeuLaznsSassEnmuIngsulunisuuds pmusulinuas

AILE NN TUTINONTUUES
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01053542

01053551

01053561

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.

nMsilasetianusseneieiesie 2(1-3-6)
(Instrumental Analysis of Packaging Materials)
ndnmsvenasiuguwasidnmsetindlugunsnl wdnnsuarsudeuitnisves
Armsgunsailunmsiiasenianussy neldaninsalnd lasuilnns il waysuidey
TMITRUNAM
Principles of basic circuit and electronics in instruments. Principles and
methods of instrumentation in analysis of packaging materials using

spectroscopy, chromatography, and thermal methods.

1%
@

NTEONKUUNITULUTIFUUEN 3(2-3-6)
(Advanced Package Design)

ASEUILASHALLLIARTUNNTEBNWUUAITLEUTTY MTITBLReRAIINToaNLUY
AMULUTTY ANUFLTUSTENININIT0ENUUUAIYUEUTTYTUAIINRBINITNINTAAA
ﬂﬂiﬂﬁxqﬂﬁwé’ﬂﬂﬁ‘mam‘iaammum%usmm A153LASIER n1sUsELuLaEAIS
LLﬁ"Ut:y,m‘vmﬂﬁaammumwamiﬂ

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.

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

AnuATImnuazmaluladvean siiuiaIvurussy vquduasn1sing msuend
wagmanamimiing ssuunisdanisd Jymmnsiiunisiiod inessiutasmienisfiu
wagmsauAuAuMWluATEUINNTRLW

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.
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01053572

01053581

01053582

N59ANSNITUTTY 3(3-0-6)
(Packaging Management)

UnuIMLar g e mtIeun1ansusIlug AN IS LALDIA NS T vun
WWSFIU NAYNENINSUTIY MRRINsUssilensnatnLaznsAgalm n1sdanis
1A59N13M19N15UT5Y MIUszlunasnsAnEonszuUNITUTIY NNIIANIINTUE USHY
way TanusTqlundedum domuunansnyzasianuaynTuzUITY

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.

TanBagunay Tanuanaanelin1ainimmiinsussy 3(3-0-6)
(Bio-based and Biodegradable Materials in Packaging)

widgsiutn  mswdn  lasademaeall audRuasmsuiudivesiantigu

nszvauMsuUsUTan g usar Tasunnaaeldmedinind miunisussy  msusadiy

= s

naenindnstinuasmsUszendvesTanthgunasiaguanaaalania@unwdmnsuns
UsH)

Sources, production, chemical structure, property and improvement of bio-
based materials. Converting process of bio-based and biodegradable materials for
packaging. Life cycle assessment and application of bio-based and biodegradable

materials for packaging.

wialulagnediuoidin mdugs 3(3-0-6)

(Advanced Biopolymer Technology)

WORWDIININ WoRWDITINMUTENOU MIFUATIZRUETNITHAR NSFALUTNY
MeMmuarnuaivesmeditai@inim NMsinseilaseasiueraniRidduguineives
WOFWBITINIM NFUTTENALAZNILDUARIBVNITINTWUDINBALLDSTIN W

Biopolymers. Biopolymer composites. Synthesis and production, physical and
chemical modifications of biopolymers. Analysis of structure and morphological

properties of biopolymers. Applications and biodegradation of biopolymers.

20



01053584

01053591

01053596

01053597

MIdUATIEINDRINDIMINITUTTY 3(3-0-6)

(Synthesis of Polymers in Packaging)

WORMOTUAYMTUTLYNANIINITUTIY dnunizianiIzveanediued uousesiay
AN9LALUWAIMTUNISRAANAIERN NTFUATITINEALDT NTrUIUNIINERLB LS IUdy
thdinluianaveamediues nsiiseidnunyamsvemediuesd wipsilodmiunis
AATIEALATINADUND ALY

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.

seilouiFidemanalulagnisussy 2(1-3-4)
(Research Methods in Packaging Technology)
winuarsuJeuiBmsidemamaluladnsussy malmmesitymiieimunide
it F8susudeyaiionisinaununiside msfvuadiegauazimaiaiinng ns
ARSI wlana uagmsInsalnansite nsdmihmenuiionisitaueimeaniluns
UseguuasNsinuilusasivnig
Research principles and methods in packaging technology. Problem analysis
for research topic identification. Data collection for research planning, and

identification of samples and techniques. Research analysis, interpretation, and

discussion. Report writing, presentation, and preparation for journal publication.

Sosamemanaluladnisuss 1-3
(Selected Topics in Packaging Technology)
Gosemzmanaliladnsussglussiusiyin shdewdsuwuadiy Tuudas
AANTIANY
Selected topics in packaging technology at the master’s degree level. Topics

are subject to change each semester.

GHENTY 1
(Seminar)

msiaverareiunedunmsinguluhieihaulanmanaluladnisussg
wazdanluszaudiggyin
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01053598

01053599

Presentation and discussion in English of current interesting topics in

packaging and materials technology at the master’s degree level.

Uy ey 1-3
(Special Problems)

nsAnwiruatmawaluladnisussyszduuiygiln wesSeuiisadeswdy
51897

Study and research in packaging technology at the master’s degree level

and compile into a report.

Fneawus 1-36
(Thesis)

o e @ < e = = [Ty = 4

WelusziuUsnaln uazisoussatsuluineinus

Research at the master’s degree level and writing thesis.
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4. Microbiological, chemical and

physical attributes and

mathematical models for total
volatile basic nitrogen formation of
Asian seabass (Lates calcarifer)
fillets stored under refrigerated and
temperature-abuse conditions, 2566
5. Enhanced functional properties for
packaging applications using
sodium alginate/starch bilayer and
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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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Migraticn and safety of food contact materials.
Laws and regulations on safety of food contact
materials applying in Thailand and other countries.
Mechanisms and factors affecting migration of food
contact materials. Mass transport and mathematical
models related to migration. Migration test and
exposure assessment of chemicals diffusing from
food contact materials. Case studies.
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Converting technology of plastic, metal, paper,
class, and other materials in packaging. Factors
affecting converting process of packaging materials.
Applications of packages in industry.
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Converting technology of plastic, metal, paper,
glass, and other materials in packaging. Factors
affecting converting process of packaging materials.
Applications of packages for safety of consumers and
environment.
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Impacts of packagine 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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Impacts  of  packaging  technology to
environment. Environmental laws and regulations for
packaging. Eco-labeling. Circular economy for
sustainability of packaging. Environmental impact
assessment and eco-design for packaging. Clean
technology for packaging process. Degradation of
packaging materials. Packaging recyclability for
sustainability.
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\W1lA595987397 (Course Outline) FruautaTueussens
1. Introduction to Food Contact Materials

. EU Regulation on Food Contact Materials

. US Regulation on Food Contact Materials

. Japan and ASEAN Regulations on Food Contact Materials

. Thailand Regulation and Standards on Food Contact Materials

. Mechanisms and Factors Relating to Chemical Migration from Food Contact Materials

. Food Contact Paper and Migration Test

. Printing Ink, Coating Agent, and Adhesive and Their Migration Tests

. Food Contact Plastic and Migration Test
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10. Food Contact Recycled Plastics and Challenge Test

11. Migration and Mass Transfer of Food Contact Materials

12. Mathematical Modeling of Chemical Migration from Food Contact Materials
13. Risk Assessment of Food Contact Materials

14. Case Studies on Food Contact Materials
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. Converting technology (Introduction)

. Converting technology of plastic (Film and sheet extrusion)
. Converting technology of plastic (Thermoforming)

. Converting technology of plastic (Injection molding)

. Converting technology of plastic (Blow molding)

. Converting technology of paper in packaging

. Converting technology of glass in packaging

. Converting technology of metal in packaging

. Factors affecting the converting process

10. Packaging materials safety and regulations

11. Packaging materials and environmental sustainability

12. Trends in converting technology
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. Impacts of packaging technology to environment: society and business
. Environmental laws and regulations for packaging

. Eco-labeling and greenwashing for packaging

. Circular economy and green economy for packaging sustainability

. Tools for assessing environmental impact of packaging

5.1 Environmental impact assessment
5.2 Life cycle analysis for packaging
5.3 Carbon and water footprints for packaging

. Eco-design for packaging

. Clean technology for packaging process

. Degradation of packaging materials

. Packaging recyclability for sustainability: process and regulations
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