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01053582 wielulaBwedaiianindugs 3(3-0-6)
(Advanced Biopolymer Technology)
01053584*  MTHAUATIZUNBAUBININTUTTY 3(3-0-6)
(Synthesis of Polymers in Packaging)
01053596  13paamzymamaluladnsuss 1-3
(Selected Topics in Packaging Technology)
01053598  UgyuiiLey 1-3
(Special Problems)
warliiamdensuusgdnluniauennaiv Alavswaaudvnesydu 500 1y
founin 6 wireAn Vadaglunaeifisvesernsdiuinmnisdinnduniidase tay
muureuresiamihaiaie wiedszauainnin uagldiuoyiRnn
AMUATMTNIYIENAY
U MsfnwIAUAIBasy 6 wiiwhn
01053595 M1sANwIAUATIDETY 3.3

(Independent Study)

* snggnalng
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3.1.4 LARILNUNSANED

3.1.4.1 ueWu A wuu nl

Y 1 aemsfnwnd 1
01053599

Y7 1 mansdnwi 2
01053597
01053599

U7 2 memsfned 1
01053597
01053599

I 2 mennsdnmni 2
01053599

INUNUS

Fuuun

Inetwus

FuNu

Anednwus

Inenawus

3.1.4.2 Uqu nowuu N2

U7 1 aemsAnen? 1

01053591

YA 1 memsanei 2
01053521
01053597

a as

Frwumieiin (v, ussene-vu. U§Uens-wa. Anwvidionues)
i

Piobl 9

Furumein (. ussane-va. UjURns-wu. Anwdisnues)

1 (aldundhefn)

[Ne]

Ry

[N}

Trumizein (. ussse-vu, UjuRnis-w. Anvisianua)

(lalfunuledn)

334

[N R N RS

Fwumthein (. uTTse-w. UfiRnis-ty. Anviieaues)

334

Iho

Tunumbiedn (v, usTene-vy. U§0Rn1s-vy. Anwidisnues)

slgvifidemaveluladmsuisy 2(1-3-4)

JyLeniaan

waluladianuss

1

EEG TG

JyLendan

o( - -
4 11 --)

Twnumdghn (s, ussene-a. YjiRnis-gu, Anvimoeuag)

3(3-0-6)

U 12 --)
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TN 2 AAMSANEIN 1 T (v, usseng-wy. U§URnts-m. Anwvidignuia)

01053597 duuun

01053599  Anzniwus 6
31 s
U 2 AIAASANENT 2 Furumieie (vu. usseng-va. Y§URnis-wu. Anvdanuiaa)
01053599  Anenilwus 6
33 6
3.1.43 u0NuU
V1 aensinnd 1 Fumiefin (vu. uTsae-wu. YjORnas-ty. Anvisanuias)
01053591 suideuididamanaluladnisussy 2(1-3-4)
wneniden 9 - -
gty b 81"
Tjﬁ 1 ﬂ’}ﬂﬂ’liﬁﬂwﬂ‘ﬁl 2 Tnumihein (3. ussee-vy. UjURn1s-mu. Anwdenued)
01053521 wAlulagianussy 3(3-0-6)
01053597 duuun i
Jvneniden 8( --)
PIPEY 12( - -)
v, 1ANSANT 1 Fumiiein (v, usseng-va. U§URnis-vu. Anwvdaenuie)
01053595 MIANWIAUATIDATE 3
01053597  dsuun 1
Jveniden 6( - -
334 ot --)
U4 2 AAMSANYT 2 Frnumbhefia (3u. ussee-va. YGRSy, Anvidenuied)
01053595 msAnwAuAIdase 5
39U 3
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01053501

01053511

01053512*

3.1.5 fMedu1esein
wialuladnsussauagfanuuuidy 3(3-0-6)
(Intensive Packaging and Material Technology)
MsnARLazNINAERUANURAYEITAALAE AMYULUTTY NTIATIZVNTEUIUNTT
U339 MIUTTedmiumInsgangduan mauseenanisussluanamingsy ngszdsu
VNATTUTIT ATOBNRUULASARILINTUTTY
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

anausanIms 3(3-0-6)
(Food Contact Materials)

as o oa a

unihlunstulazanuuasadevesiandudaaimns msimanakasluwg

q

ot

pllmAnans nguuauazngsudsufiiedesiueasndovesiandudan s
Tuussmalnauavaadsama msussdiunisladududaansimiiunsondanduda
21913

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.

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

aunaRvmasans Usingnisalihwnaieafunmagadu nsuns uaznsdy
s Jaduidnadansimina nmsmardudssavinisimanaresled ufa was
asduvddsamede Tumanmstma Wevhuemsasuulasmmunimuarengns

AUYoIHEnSATlUN YU UTT

** §ginUTule
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01053521

01053522%*

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.

walulagianuss 3(3-0-6)
(Packaging Material Technology)
walladnsuusgunanadin lave nszay ui uasTandunienisussy Jeduiid
avdnarensuUTgUTanenITusT Msldanureanmsusussylugnamnssy
Converting technology of plastic, metal, paper, ¢lass, and other materials
in packaging. Factors affecting converting process of packaging materials.

Applications of packages in industry.

MSUTIIDMISABAMNNIWIATAINUADASY 3(3-0-6)
(Food Packaging for Quality and Safety)
UNUMUBIUTIAUIRDRMNWILAZANUARAS BB IS MIAATIENNIS

denanmemnsluussatng nalamelulaBnmsussyiionsineny nguiienudiiug
sewivewns  ussdusiuazdanden  Jaymnisudounnussafasionns  as
WALNUTIIN DML ULDAATIY

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.

** sInuiuuse

22



01053523**

01053525%*

01053526

AREATEE DT RIPLEOH 3(3-0-6)
(Packaging and Environment)

nansznuraunAluladnisussIneanInwInd ey nYuunswaznnizilsusiy
?imrmﬁamﬁw%’umimia; aanduinday Lﬁii&gﬁwyuﬁ&iuLﬁaﬂamé"\iﬁuwwﬂ’ﬁmﬁ%‘
msUsaflunansznusediadeunasnisesnuuuiddnmidmiunisussy melulad
a¥91AEMIUNTEUIUNTUITY MIuanaateuasnIulsltlndvasianussy

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.

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

msivawvuihlndeusazuouiiladeu UedsfidmanoauTRddinenseuanes
a0 Meinanifdainenszua Usingmsaimsivavesiagmainilawasdaveu Inen
nszuavemedweslunsruIUNsTuTU Ui InBua IR n3AngUvesTan

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.
ulumelulagdmiumsussuazan 3(3-0-6)
(Nanotechnology for Packaging and Materials)

audFvesriaquily meudeianuiludmemalamavesing aveanal uazvos
Ivawmieyningn mylmseidnuusandRvesianuily msuszgnddanuilunenis
USTIUasIan

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.

* eiruiulse
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01053527

01053528**

01053531*

walulagnsussauuuienfnuazdumadiaud 3(3-0-6)
(Active and Intelligent Packaging Technology)
weluladfifrfasiunsussauuuieniviuasdumadiou siauazgluuunes
AYULUTTUULLEARNUAE B UMAGIRUY MsUszgnaltlugnavnssuinems nMsiaaiy
nAdglulagtuluavinsussauuuueafivuazdumadinuy wliuwasussdunng

nouingveanAluladnsuTTIUULEARYLAL BuYaA AU

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.

msAnudsdmthiivesiaqussy 3(3-0-6)
(Functional Modification of Packaging Materials)
mMsAauUsaifuilnamaiansanazauuasnisiesivesiduung wmaluladnig
FugtdmiuussySusvanedy TagasznounarinlumaluladdmiuTaguisy ms
Ussgnanefiesfiiumsinudsidanhiidmiumsussgans asiafnmenisussy
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.

MITRBIMNNITUTIY © 3(3-0-6)
(Packaging Simulation)

Fidauiemsieneidilasaduneurussy nouinesetadmiunsains
wuudiass malszgnAsruuTiaesdmiunIEuIuMIUIIY Mlessiiaznisdsediy
ssuuTaewngnauimasyerina mseuilaglizudymivmianisussy

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.

= 5183vUTuUT
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01053532

01053542

01053551

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

nMyianaznIsisganmndaulunisuudenseanedudt msusuduminy
Femevosnwurussyuasndaduel Mseenuuunisussuasiantunszunnions
nszeAuAvialan nsvadausarAIsTIassan Indonlunsuds mnuuiauay
ﬂ?l"l&JLﬁENﬁ]’mﬂ’li‘Uﬁi!Lﬁaﬁﬂi‘uuﬁa

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.

a 4 v

mMylmeiianusseoindase 2(1-3-4)
(Instrumental Analysis of Packaging Materials)
wdnn1svansasiugiuuasydidnnsedndlugunsal vdnnisuazsudauiEnsves
Anmsgunsallumsiieseianussy neldaninsalnd Tasuilnasil uasssidey
WATRUNAIN
Principles of basic circuit and electronics in instruments. Principles and
methods of instrumentation in analysis of packaging materials using

spectroscopy, chromatography, and thermal methods.

ﬂ’liaaﬂLLUUﬂ’I%USUiiﬂ‘ﬁyﬁQG 3(2-3-6)
(Advanced Package Desien)

nTTUIUNTRRUILUIARlUNTERNLUUMAUEUSTY MTITeieRaIMMsaanLuY
APUTUTITY AINALRUS TENTNNTOONUVUAITULUTIIAUANLABINIINNINITAAIN
N5UTEENANENAIININNITIBNUUUAITULUTIT NI53ATI8Y nsUsziduuaynig

AT IMIINTTEBNLUUAIYUSUSTY

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.
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01053561

01053572

010535817

walulagnmsfindn1muzussy 3(3-0-6)
(Package Printing Technology)

mwiihuazivalulagvainsininyuzussy vqwiduaznsind msuend
warmsrBminmming szuunisdamed ammadunisfu WATHPIUTAAVNATANN
LazNISATUANAMAINIUNTZUIUNTTRNA

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.

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

UNUIMRAEM IR 19U IB1IUN 19N TUTTY LU AR NS TLLAL DI NS MUA
MIRSEIU NAYNENWNITUTIY miﬁwmmimimﬁammamLLazﬂﬁﬁ'}qﬁlwu’ N9
%’mmﬂﬂ‘sqﬂ’ﬁwwnﬁiﬁﬁ nsUsplunasnsARADNSEUUNITUITY N15IRNSATUY
U399 wardanussqlundsdud dermunaudnuaizvesianuarnuususs

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.
TanhgunazTanuanaanelavniedinmmenisussy 3(3-0-6)
(Bio-based and Biodegradable Materials in Packaging)

uwawrinde mswan Tassaiomaedl audfvarnisusulse meudsgd msusadiu
naanininstin warnmiussendvasiaginguuasfaguanaanglinndinmwdmiunis
U339

Sources, production, chemical structure, property and improvement,
converting, life cycle assessment and application of bio-based and biodegradable

materials for packaging.

** 93UTulse
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01053582

01053584*

01053591

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

WoAWTTIN W WedwasTin musznay MIFUATITILALAIINER NSFAWUS
nRMEAMLAENINAT N5TATIE Taseaine duguiven audd nsuszsgnd uas
MatagaaianalinnmassnediuesTinm

Sources, production, chemical structure, property and improvement,
converting, life cycle assessment and application of bio-based and biodegradable

materials for packaging.
MSFUATILANERNBITNINITUTTY 3(3-0-6)

(Synthesis of Polymers in Packaging)

wafluasuayn1TUsEgNAVIINISUTTY dnwaamsrawediues vousmasuay
asifuumId T UNITRARNAIEaRN NsFuATITNEdLes nsyulunswaRuelsietu
ihudnluanaveswedined madlnseidnuazanzuamedied intoilodmiuns
AAsIelarnaaaunaies

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.

sudguisidemamalulagnmsussy 2(1-3-4)
(Research Methods in Packaging Technology)
winuazszdeuitmsivemamalulanisusss mslmnssidamiiafvuaiade
Ty FBnunudeyaiamsnaununisidy mstmuafiegtuasnaiaEns s
A wana waznsinnsainan1side nsdavhnenudienisviaussisadlunis
Ussyuuaznsanuilunsansivins
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.

* PUasreiuing
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01053595

01053596

01053597

01053598

01053599

MIANYIAUAIDETE 3
(Independent Study)

nsAnwAuaienues luhdefiaulassdutiun v avwmeluladnig
U5y SeuSsadunanu Ltazﬁ’n,aua’lumsaaué’umwﬁ%uq@ﬁm%aﬂ%@Eyﬂm
IR

Independent study on interesting topic at the master’s degree level in
Packaging Technology, compile into a report and present in the final oral

examination.

Boaamsmamaluladnisuss 1-3
(Selected Topics in Packaging Technology)
FasamemamaluladmsussalussiuyTygiin shdowiouulady Tuuses
AANTANN
Selected topics in packaging technology at the master’s degree level. Topics

are subject to change each semester.

GHEGT 1
(Seminar)
nminausuazefusaiummdinguluideiiiiaulamanaluladnisuss
wazdanluseduuTyyiv
Presentation and discussion in English of current interesting topics in

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

ATV RTIE A 1-3
(Special Problems)

nsfinsAuaimamalulagnisussassaudigyly wasSeudsadsudy
78914

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

and compiled into a report.

ngtnus 1-36
(Thesis)
WeluszautTynin uazissussadsuduineninug

Research at the master’s degree level and writing thesis.
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dlofuil 1 1 W, 2565

= o ' a 1
32 %9 aqa AU BhRZAUIADIY IﬂU‘i:UU CHECO
321 owsddszdmdnans
) Wﬁquﬁqa A1TEIUEIY
v AUVUITEINTT
m:-m ARl (@1117Y7) HAITUMNETYINTS
! Foan1vy DiduTamsinm Faaty Wangns
Fuiideary ' Uivuge
1 wenigady viyn1seIse NUUANTEUEE 01053522 01053501
TOIMARTIANGE mswAgualunsEIuMSLUSIU Msussy | 01053597 01053522
. Aremaniuazinaluladnisaims) waziiudnwia1ms, 2560 01053598 01053595
UIVEIRBINYASAERS, 2550 01053599 01053596
U39, (inenanansnnsauns) WY 01053597
uAivedunensaians, 2555 1. Effects of acetylated and octenyl- 01053598
succinated starch on properties and 01053599
mmf:n’immm_, release of green tea compounded
- MTUTTIHAN UNB IS starch/LLDPE blend films, 2563
- Hanuwazansindouuiloals 2. Effects of plasticizers on water sorption
- mawFsuniavasams and aging stability of whey
protein/carboxy methyl cellulose films,
2563
3. Effects of pea protein on properties of
cassava starch edible films produced by
blown-film extrusion for oil packaging,
2563
4. Antifuneal films from trans-
cinnamaldehyde incorporated poly (lactic
acid) and poly(butylene adipate-co-
terephthalate) for bread packaging, 2563
5. Characterization of starch, agar and
maltodextrin blends for controlled
dissolution or edible films, 2563
6. Active meat packaging from thermoplastic
cassava starch containing sappan and
cinnamon herbal extracts via LLDPE
blown-film extrusion, 2563
2 wsan gl drdnasswlsa ATy 01053525 01053501
219158 1. Nanoclays in food and beverage 01053597 01053512
.U, (Ulnsiadluas Yanwodwes) packaging, 2562 01053598 01053521
univendvAauIng, 2546 2. Nanomaterial-based optical indicators: 01053599 01053525
M.Eng. (Pulp and Paper Technology) Promise, opportunities, and challenges in 01053526
Asian Institute of Technology, 2553 the development of colorimetric systems 01053528
Ph.D. (Packaging Technology) for intelligent packaging, 2562 01053561
Yonsei University, South Korea, 2561 3. Zinc migration and its effect on the 01053572
functionality of a low-density 01053595
polyethylene-Zn0O nanocomposite fitm, 01053596
2562 01053597
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L ATZURDY
” ANUITYINTG
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# Al {aw*nm) HAUNTTYINTG i}
Fadn1iu ﬁﬁé:'ﬁam‘:ﬁﬂm Feadi “?ﬂﬁm
auriifuny ) Usudge
awwﬁﬁmmm_, 4. Novel LDPE riboflavin composite film with 01053598
- waluladifauavnsvany dual function of broad-spectrum light 01053599
- wlugaglaa barrier and antimicrobial activity, 2562
- wanadnurlupeulndndmivussyiud 5. Optical response of phetonic cellulose
- usTAnsidm U nanocrystal film for a novel humidity
- My uTIYusEugulnAuilan indicator, 2562
3 yasygsad Sgninyad U3y 01053501 01053501
SRIMANSIAE 1. An analysis of the influence of hand hole 01053521 01053511
m.u. (malulagnisuss) Wfesitioy and ventilation hole design on 01053528 01053521
uAngndinuaTeans, 2536 comprassive strength of corrugated 01053531 01053528
M.S. (Packaging Technology) fiberboard boxes by an artificial neural 01053551 01053531
Rochester Institute of Technology, USA, network model, 2563 01053572 01053551
2541 2. Water resistance improvement of 01053595 01053561
Ph.D. (Engineering Management) paperboard by coating formulations 01053596 01053572
University of Science and Technology, based on nanoscale pigments, 2563 01053597 01053595
USA, 2545 3. Seal strength evaluation of flexible plastic 01053598 01053596
. films by machine testing and human 01053599 01053597
Aoy peeling, 2561 01053598
- MsYSvan it Tanuse 4. Effect of heat treatment temperéture on 01053596
- MYULVUITIINTEAY properties of electrosprayed paperboard,
- ATEUIUNTINMITUTTY 2561 !
- MIBBNUUULATHANTIUUUTTY 5. Survey of food can coatings in Thailand - f
- MSANINITUTT Their use, extractable residues and i
migrations, 2560 |
4 | wwamUeyad W3eranalsau MUY 01053521 01053501
demansnansg 1. Crystallization behavior of plasticized 01053528 01053521
MU, (maluladnszuiumsniuaiivay poly(lactide) film by poly(L-lactic acid)- 01053531 01053523
WAnd) iResAdsududu 1 poly(ethylene slycol)-poly{L-lactic acid) 01053596 01053528
W ivenduinunsmand, 2550 triblock copolymer, 2563 01053597 01053582
m.A. Gvermansiodwed) 2. Advances in research and development 01053598 01053595
PBINIINATIVENde, 2557 of bioplastic for food packaging, 2563 01053599 01053596
3. Microstructural analyses of biaxially 01053597
aidenyy orlented polylactide/modified 01053598
- nszummiﬁ‘;ugﬂwaﬁma% thermoplastic starch film with drastic 01053599
- wanaAnuanaang leim1atanmw improvement in toughness, 2562
- mAwTilasaTanATanedwe 4. Mechanical, thermal and biodegradation
- TanidUsznaunndanm behaviors of poly(vinyl alcohol)
biocomposite with reinforcement of oil
palm frond fiber, 2562
5 WA ivIuns daniidan MuidY 01053501 01053501
919758 1. Properties and release kinetics of pine 01053512 01053511
M. Gvgmansuazinaluladnisanms) bark incorporated agar and carrageenan 01053596 01053512
UMANEIAEsISUAERS, 2544 films, 2563 01053597 01053561
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Faanu ﬁ“ﬁf?ﬁﬁ‘ﬂmiﬁﬂvﬂ T “Tﬂﬁﬁ‘f
svmideatiny ' Jiuuw
. (wAlulagnisussn) 2. Inhibition of melanosis and microbial 01053598 01053595
uRATIMENSEINeRIAERS, 2550 growth in Pacific white shrimp 01053598 01053596
Us.a. (maluladnisussq) (Litopenaeus vanname) using high CO; 01053597
UM INYIABINEATANERS, 2559 modified atmosphere packaging, 2563 01053598
3. Effect of modified atmosphere on the 01053599
mmﬁl.%mmn_.u‘ quality and shelf life of green beans
- MsuTTIdnuaskalian (Phaseolus Vulgaris L.), 2562
- m'im?ilau&‘hElmaaﬁ:huuﬁﬂﬁmﬁ 4. Effect of packaging on quality of fresh-cut
- MIUTTADIMNIT kiwi, 2562
- MuzusTRikaslany 5. Preliminary quantification of the
- spuuwAluladnisuss permeability, solubility and diffusion
coefficients of major aroma compounds
present in herbs through various plastic
packagine materials, 2561
6 wiwnay i assnna NuuATEUGEs 01053527 01053527
324ANEARTIASY Packaging, Active and Intelligent: Polymer 01053542 01053542
M. (undadusignaivnssunyns) Applications, 2562 01053591 01053591
\eshie MUY 01053596 01053595
UMINENAUINEATANARS, 2536 1. Assessment of synergistic effects on 01053597 01053596
W, (Wusdnduyignavnssunuas) antimicrobial activity in vapour- and 01053598 01053597
W iveduinwRsAIaRs, 2539 liquid-phase of cinnamon and oregano 01053599 01053598
M.Sc.Tech. (Engineering Materials) essential oils against Staphylococcus 01053599
The University of New South Wales, aureus, 2562
Australia, 2543 2. Practical design of a diffusion-type time-
Ph.D. (Packaging Technology) temperature indicator with intrinsic low
Victoria University, Australia, 2547 temperature dependency, 2561
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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.




8. 813385 Eau
Teasduamuiiusngluniied 3 4 3.2
9. UNUTILEAINIINTZABAUTURABEUNIATTILNENTEUIIINUENEATE518397 (Curriculum Mapping)

sy unvIInglumied 4 9o 3



wuuLEUBYaUTUUTIT 183
sesudnudinfnen

1Y.40. 2-2

madvinalulaBnisussyuarian AnzaREmMATSLNYAS
Tinuminedna (wu.uTsene-su U iRns-su Anvismanuied)

1. W& 01053522
Ya3Y1n1E e

93NN 1WD9NYE

3(3-0-6)

MIUTTIRMSERNAILaEA NIRRTy
Food Packaging for Quallty and Safety

2 i'lﬁl'J“U’WﬁlBLUGIEJEJNLUﬂSJ’JWJ?I'I'iuﬂU‘Um‘Hﬁlﬂﬂﬁ"l FVN‘L!

(‘/ ) Anenluvdngmsivermansumitiviia arwrdrineluladnisussy

() Avuandanu
(V") Fvneniden
()
3. AfidoaSounnnoy 1
4. Anfigoauundouiy i
5. Jufid
6. 3

3
3

avitTedn
InguszasAlunIsimu/USUUTITeiY

AInsEmiunangnas

U 5 WFouwIau WA, 2564

6.1 AMudAyYITEIvILaTIaNalunITUTUUS
ammwnﬁummiﬁﬂ7SLﬁU‘Erﬂaehasimﬁaaﬁﬂﬁﬁiﬁwﬁa}ﬁm%ﬁmsﬁmmmﬂiuiaiuauﬁaaﬂ JUAAINSH
mmmasna‘ussammﬂmmsmmauaum:wwmwam 113u33ma~vmﬂ*uwulmuumqﬂsm MIAAUTUTTIF DM

'ﬂ’lL‘UUW?NL‘Uﬂ'ﬂﬂ‘]'}l}ﬂuwuﬁt‘mﬂﬂi“‘WJ"N@"M']i

'U'i‘i’"\]ﬂa‘!‘ﬂLLﬁuﬁdLL’)ﬂﬁ@Nﬁ‘»BﬂﬂJﬂ?WLLﬁ F’Tl’lllﬂﬁ'e)ﬂ.ﬂ&i

UiULUﬁHULu@‘HWSW EJ'J‘U'I,L'VH'Ti'E]UﬂﬁﬁJﬂ'J']h'i“ﬂ']x?’J‘Uﬂﬁh LLa”LUﬁEJU‘UE}TIEJTJ‘IﬂIM?{Eﬂﬂ'ﬁ ENﬂ‘UL'UE]W]FLﬂJJ

6.2 Nﬂ?l'ﬂﬁ‘ﬂl.ﬂﬂ‘lmﬂﬂuaﬂ

FampenIg

annsadenliussydusiuazimalulanmsussiiadnuaunmuasmuusandsvamindusiomusas
Uszuam wu dhuasnalil iednd waziuines meldReulvifndenasaildnisrdinermnsuasmsldauussastost

7. Mseuiisunsuiuuseseiv

TPIVUAY EACKA AL ERATES! eilAsuuag

01053522 msvu%"autﬂa’iunﬁussqaﬁms 3(3-0-6) | 01053522 MIUssyOIMITLROANNIMN 3(3-0-6) | Wasudain
wazAUUant
Phase Transitions in Food Packaging Food Packaging for Quality and Safety
TwweeaSeuniney il reaioudinay  lul
InirpaFounfauiy il Iprdinpaivundeuty il
A1a5UET183%7 (Course Description) AesuraTiadn (Course Description) Uiuugernasune
UNUMUBIUTTIAUARDRA LA ER gAY UVUIMIBIUT TN NAIRSAMMNLAZAIIaaR Be NS | S183

1999717 nQumsAuareemsuas TanuIsy
nmsulrglamnsgalmifuniswdeumaresianussy
msiagiiamsddsumaunlilunisusseemns

Packaging effects on food guality and shelf-
life. Theory of phase transitions in food and
packaging materials. Novel food processing and
phase transitions of packaging materials. Applied

phase change materials into food packaging.
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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.
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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 technoloey
for packaging process. Degradation and recycling of
packaging rnaterials.
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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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Deformation of materials. Newtonian and non-

material processing. Rheology of semi-solid packaging
materials.
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Newtonian and non-Newtonian flows. Factors

Newtonian flows. Elongational flow. Factors affecting | affecting rheclogical properties of  materials.
rheological properties. Measurement of rheological | Measurements of rheolosical properties.  Flow
properties. Flow phenomena. Rheology in packaging | phenomena of viscous and elastic materials.

Rheology of polymer in die and mold-based
processing. Deformation of materials.
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Surface coating by deposition technigue and thin Surface chemistry modification by deposition
film formation. Application of nanoparticles in packaging | technique and thin film formation. Fabrication
materials. Nanoencapsulation and microencapsulation. | technologies for multilayer packaging. Composite
Composite technology for packaging materials, and nanotechnology for packaging materials.
Applications of functionally modified polymer for
food packaging. Packaging adhesives.
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Simulation  techniques and applications to Numerical methods for structural analysis of
packaging process. Statistical theory related to the | package. Statistical theory for simulation modelling.
analysis of simulation system. Developing and | Application of simulation system for packaging
evaluating simulation systems. Analysis of packasing | process. Analysis and evaluation of simulation
process by computer software. Packaging problem- | systems by computer software. Packaging problem-
based learning. based learning.
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Bio-based Materials in Packaging Bio-based and Biodegradable Materials in

Packaging
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AesuIeT Wi (Course Description) A195U1851879 (Course Description) Uiuuarnadune
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U1y

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

nsUFuUs msuspu msvssdunaenininsdie uay
msvszgnavesianiigiunazYanuanaaaliniadaniw
dMIUN5UTT

Sources, production, chemical structure,
property and improvement, converting, life cycle
assessment and application of bio-based and
biodegradable materials for packasing.

8. 919138KA0Y
MeasiBuamuiusingluvuied 3 4 3.2

9. WHUALARINNINTZABAINTURAYIULIASHIUNEN B BUFIINWdangnsde3 ¥ (Curriculum Mapping)
a3 LU u u g

MuazdsanuivTInglunuied 4 4o 3

14




.40, 2-1

wuuLauavelnged v lnd
FTAUUMTIAANE
MadymalulaBnisusuasdag ANKANAIMNTSUINEAT
Tuumiein (1u.usseg-1u.UiuRn - Anvssnuied)
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Fivinwilng nsdaAsIEinediteininIsusy
VDIV INWDING Y Synthesis of Polymers in Packaging
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6.2 nadwsTiAnTuAudan
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7. d1@5uesiedwn (Course Description)
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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.

8. 9191380
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2. NaUIE
Panrong, T., Karbowiak, T. and N. Harnkarnsujarit. 2020. Effects of acetylated
_and octenyl-succinated starch on properties and release of green tea
compounded starch/LLDPE blend films. Journal of Food Engineering.
284: Article ID 110057. 11 Pages (Scopus)

Huntrakul, K. and N. Harnkarnsujarit. 2020. Effects of plasticizers on water
sorption and aging stability of whey protein/carboxy methyl cellulose
films. Journal of Food Engineering. 272: Article ID 109809. 11 Pages
(Scopus)

Huntrakul, K., Yoksan, R, Sane, A. and N. Harnkarnsujarit. 2020. Effects of pea
protein on properties of cassava starch edible films produced by
blown-film extrusion for oil packaging. Food Packaging and Shelf Life.

24: Article ID 100480. 11 Pages (Scopus)

Srisa, A. and N. Harnkarnsujarit. 2020. Antifungal films from trans-
cinnamaldehyde incorporated poly(lactic acid) and poly(butylene
adipate-co-terephthalate) for bread packaging. Food Chemistry. 333:
Article ID 127537. 13 Pages (Scopus)

J—

Wongphan, P. and N. Harnkarnsujarit. 2020. Characterization of starch, agar
and maltodextrin blends for controlled dissolution of edible films.
International Journal of Biological Macromolecules. 156: 80-93.

(Scopus)

Khumkomgool, A, Saneluksana, T. and N. Harnkarnsujarit. 2020. Active meat
packaging from thermoplastic cassava starch containing sappan and
cinnamon herbal extracts via LLDPE blown-film extrusion. Food
Packaging and Shelf Life. 26: Article ID 100557 10 pages (Scopus)
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Bumbudsanpharoke, N. and S. Ko. 2019. Nanoclays in food and beverage M 1
packaging. Journal of Nanomaterials. Article ID 8927167. 13 Pages.
(Scopus)
Bumbudsanpharoke, N. and S. Ko. 2019. Nanomaterial-based optical M 1
indicators: Promise, opportunities, and challenges in the development
of colorimetric systems for inteltigent packaging. Nano Research, 12(3):
489-500. (Scopus)
Bumbudsanpharoke, N., Choi, J., Park, H.J. and S. Ko. 2019. Zinc migration M 1
and its effect on the functionality of a low-density polyethylene-ZnO
nanocompo-site film. Food Packaging and Shelf Life. 20: Article 1D
100301. 8 Pages (Scopus)
Orsuwan, A, Kwon, S., Bumbudsanpharoke, N. and S. Ko. 2019. Novel LDPE- M 1
riboflavin composite film with dual function of broad-spectrum light
barrier and antimicrobial activity. Food Control. 100: 176-182 (Scopus)
Bumbudsanpharoke, N., Kwon, S., Lee, W. and S. Ko. 2019. Optical response M 1

of photonic cellulose nanocrystal film for a novel humidity indicator.
International Journal of Biological Macromelecules. 140: 91-97.

(Scopus)
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2. HaU3Ne

Archaviboonyobul, T., Chaveesuk, R, Singh, J. and T. Jinkarn. 2020. An
analysis of the influence of hand hole and ventilation hole design on
compressive strength of corrugated fiberboard boxes by an artificial
neural network model. Packaging Technology and Science. 33: 171-

181. (Scopus)

Thitsartarn, W. and T. Jinkarn. 2020. Water resistance improvement of
paperboard by coating formulations based on nanoscale pigments.
Journal of Coatings Technology and Research. 17: 1609-15617.
(Scopus)

Nilmanee, S., Jinkarn, T., Jarupan, L., Pisuchpen, S. and A. Yoxall. 2018. Seal
strength evaluation of flexible plastic films by machine testing and
human peeling. Journal of Testing and Evaluation. 46: 1508-1517.
(Scopus)

Vanit, S, Sane, A, Yoksan, R. and T. Jinkarn. 2018. Effect of heat treatment
temperature on properties of electrosprayed paperboard. Packaging

Technology and Science. 31: 61-69. (Scopus)

Poovarodom, N., linkarn, T., Tangmongkollert, 2., Chalceijitkul, W. and S.
Charubhum. 2017. Survey of food can coatings in Thailand - Their use,
extractable residues and migrations. Packaging Technology and

Science. 30: 317-329. (Scopus)
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Jariyasakoolroj, P., Rojanaton, N. and L. Jarupan. 2020. Crystallization M 1
behavior of plasticized poly(lactide) film by poly(L-lactic acid)-
poly(ethylene glycol)-poly(L-lactic acid) triblock copolymer. Polymer
Bulletin. 77: 2309-2323. (Scopus)
Jariyasakoolroj, P., Leelaphiwata, P. and N. Harnkarnsujarit. 2020. Advances in M 1
research and development of bioplastic for food packaging. Journal of
the Science of Food and Agriculture. 100: 5032-5045. (Scopus)
Jariyasakoolroj, P., Tashiro, K., Chinsirikul, W, Kerddonfag, N. and S. M 1
Chirachanchai. 2019. Microstructural analyses oF_ biaxially oriented
polylactide/modified thermoplastic starch film with drastic improverment
in toughness. Macromolecular Materials and Engineering. 304: Article
ID 1900340. 10 Pages (Scopus)
Sukudom N., Jariyasakoolroj, P., Jarupan, L. and K. Tansin, 2019. Mechanical, M 1

thermal and biodegradation behaviors of poly(vinyl alcohol)
biocomposite with reinforcement of oil palm frond fiber. Journal of

Material Cycles and Waste Management. 21: 125-133. (Scopus)
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2. HANYIY
Leelaphiwat P., Chanasinphawatkun, N., Prompa, K. and N. Harnkarnsujarit, M 1
2020. Properties and release kinetics of pine bark incorporated agar and
carrageenan films. International Journal of Food Science &
Technology. 55: 3392-3402 (Scopus)
Kimbuathong, N., Leelaphiwat, P. and N. Harnkarnsujarit. 2020. Inhibition of M 1
melanosis and microbial growth in Pacific white shrimp (Litopenaeus
vannamei) using high CO, modified atmosphere packaging. Food
Chemistry. 312: Article ID 126114. 11 Pages (Scopus)
Dorji, K., Sajjaanantakul, T and P. Leelaphiwat. 2019. Effect of madified N 0.8
atmosphere on the quality and shelf life of green beans (Phaseolus
Vulgaris L.). Journal of Srinakharinwirot University (Journal of Science
and Technology). 11: 23-34. (TCI: nauii 1)
Nuamduang, P., Chonhenchob, V. and P. Leelaphiwat. 2019. Effect of M 1
packaging on quality of fresh-cut kiwi. Italian Journal of Food Science,
31(5): 90-95. (Scopus)
Leelaphiwat P., Auras, R.A., Burgess, G.J., Harte, J.B. and V. Chonhenchob. M 1

2018. Preliminary quantification of the permeability, solubility and
diffusion coefficients of major aroma compounds present in herbs
through various plastic packaging materials. Journal of the Science of

Food and Agriculture. 98: 1545-1553. (Scopus)
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Suppakul, P. 2019. Packaging, Active and Intelligent: Polymer Applications. G 1
Pp- 1958-1989. In Mishra M. (Ed.): Encyclopedia of Polymer applications.
Volume Ill. CRC Press, Boca Raton, United Kingdom.
2. Hauive
Doi, N.M., Sae-Eaw, A, Suppakul, P. and P Chompreeda. 2019. Assessment of M 1
synergistic effects on antimicrobial activity in vapour- and liquid-phase of
cinnamon and oregano essential oils against Staphylococcus aureus.
International Food Research Journal. 26(2): 459-467. (Scopus)
Suppakul, P, Kim, D.Y., Yang, JH., Lee, S.B. and S.J. Lee. 2018. Practical M 1
design of a diffusion-type time~temper_ature indicator with intrinsic low
temperature dependency. Journal of Food Engineering. 223: 22-31.
(Scopus)
Khankaew, S., Mills, A,, Yusufu, D., Wells, N., Hodgen, S., Boonsupthip, W. and M 1
P. Suppakul. 2017. Multifunctional anthraquinone-based sensors: UV, 0O,
and time. Sensors and Actuators B: Chemical. 238: 76-82. (Scopus)
Noiwan, D., Suppakul, P., Joomwong, A., Uthaibutra, J. and P. Rachtanapun. M 1

2017. Kinetics of mango fruits (Mangifera indica cv. ‘Nam Dok Mai Si
Thong’) quality changes during storage at various temperatures. Journal

of Agricultural Science. 9(6): 199-212. (Scopus)

3. NATUMSITINS LA NE DU

4. panuivimssulddaan




WUUWDINUTTUIUN TN IUNIETIUINTS

L] mmséé’%’uﬁwawﬁhqm V] a'miéﬂizai’wwa"ﬂqm
[ 919198iaey O ovarsdiay

U

6. M5.59599 ¥AFIY

dusansineszdudTyaien U we. 2546

USTNUNTA TEAUAAIW i
ALRR i
(Wiszy A-U)
1. wauuAmIaLsEUEeY A19 uledanTounanudvnnig
2. HBIUIY _
Noivoil, N. and R. Yoksan. 2021. Compatibility improvement of poly(lactic M 1
acid)/thermoplastic starch blown films using acetylated starch. Journal
of Applied Polymer Science. 138(2): Article ID 49675. 16 Pages.
(Scopus)
Noivoil, N. and R. Yoksan. 2020. Oligo(lactic acid)-grafted starch: A M 1
compatibilizer for poly(lactic acid)/thermoplastic starch blend.
International Journal of Biological Macromolecules. 160: 506-517.
(Scopus)
Dang, K.M., Yoksan, R., Pollet, E. and L. Avérous. 2020. Morphology and M 1
properties of thermoplastic starch blended with biodegradable
polyester and filled with halloysite nanoclay. Carbohydrate Polymers.
242: Article ID 116392. 10 Pages. (Scopus)
Chotiprayon, P., Chaisawad, B. and R. Yoksan. 2020. Thermoplastic cassava M 1
starch/poly(lactic acid) blend reinforced with coir fibres. International
Journal of Biological Macromolecules. 156: 960-968. (Scopus)
Jullanun, P. and R. Yoksan. 2020. Morphological characteristics and properties M 1
of TPS/PLA/cassava pulp biocompasites, Polymer Testing. 88: Article
ID 106522. 10 Pages. (Scopus)
Huntrakul, K., Yoksan, R., Sane, A. and N. Harnkarnsujarit. 2020. Effects of pea M 1

protein on properties of cassava starch edible films produced by
blown-film extrusion for oil packaging. Food Packaging and Shelf Life.
24: Article 1D 100480. 11 Pages. (Scopus)
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2. WAl
Jarupan, L. and Suriyong, P., 2020. Correlated key attributes for sustainable -N 08~
and universal design: a case study through meal packaging in Thailand.
Naresuan University Journal: Science and Technology (NUJST), 29(1):
60-77. (TCI: nju1)
Jariyasakoolroj, P., Rojanaton, N. and Jarupan, L., 2020. Crystallization M 1
behavior of plasticized poly (lactide) film by poly (L-lactic acid)-poly
(ethylene glycol)-poly (L-lactic acid) triblock copolym~r. Polymer
Bulletin, 77(5): 2309-2323. (Scopus) '
M 1

Sukudom, N., Jariyasakoolroj, P., Jarupan, L. and Tansin, K., 2019. Mechanical,
thermal, and biodegradation behaviors of poly (vinyl alcohol)
biocomposite with reinforcement of oil palm frond fiber. Journal of

Material Cycles and Waste Management, 21(1): 125-133. (Scopus)

Nilmanee, S., Jinkarn, T., Jarupan, L., Pisuchpen, S. and Yoxall, A., 2018. Seal

strength evaluation of flexible plastic films by ma

peeling. Journal of Testing and Evaluation, 46(4): 1508-1517. (Scopus)
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Chonhenchob, V., Singh, P. and J. Singh. 2017. Packaging and Distribution

of Fresh Fruits and Vegetables. DEStech Publications Inc., Lancaster,

PA, USA. 254 Pages.

2. HauINY
Rafiullah Khan, M., Suwanamornlert, P, Sangchote, S. and V. M

Chonhenchob. 2020. Antifungal activity of propyl disulphide from
neem against Lasiodiplodia theobromae and Neofusicoccum parvum

causing stem end rot in mango. Journal of Applied Microbiology.

129(5):1364-1373. (Scopus)

Khan, M.R., Chinsirikul, W, Sane, A. and V. Chonhenchob. 2020. Combined
effects of natural substances and modified atmosphere packaging on

reducing enzymatic browning and postharvest decay of longan fruit.

International Journal of Food Science and Technology. 55(2): 500-

508. (Scopus)
M

Nuamduang, P., Chonhenchob, V. and P. Leelaphiwat. 2019. Effect of
packaging on quality of fresh-cut kiwi. Italian Journal of Food Science

1)
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2. Hauidy

Yimnak, K., Thipmanee, R. and A. Sane. 2020. Poly(butylene adipate-co-
terephthalate)/thermoplastic starch/zeolite 5A films: Effects of
compounding sequence and plasticizer content. International Journal

of Biological Macromolecules. 164: 1037-1045. (Scopus)

M

Huntrakul, K., Yoksan, R., Sane, A. and N.Harnkarnsujarit. 2020. Effects of pea
protein on properties of cassava starch edible films produced by blown-
film extrusion for oil packaging. Food Packaging and Shelf Life. 24:
Article ID 100480. 11 Pages (Scopus)

Khan, M.R,, Chinsirikul, W., Sane, A. and V. Chonhenchob. 2020. Combined
effects of natural substances and modified atmosphere packaging on
reducing enzymatic browning and postharvest decay of longan fruit.
International Journal of Food Science and Technology. 55(2): 500-
508. (Scopus)

Garalde, R.A., Thipmanee, R., Jariyasakoolroj, P. and A. Sane. 2019. The
effects of blend ratio and storage time on thermoplastic
starch/poly(buiylene adipate-co-terephihatate) filins. Heliyon. 5(3):

Article 1D e01251. 20 Pages (Scopus)

Pattanayaiying, R, Sane, A., Photjanataree, P. and C.N. Cutter. 2019.
Thermoplastic starch/polybutylene adipate terephthalate film coated
with gelatin containing nisin Z and lauric arginate for control of
foodborne pathogens associated with chilled and frozen seafood.

International Journal of Food Microbiology. 290: 59-67. (Scopus)
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Magaraphan, R., Luecha, W. and Nampitch, T. 2019. Pilot Scale Treatment of
Natural Rubber Processing Wastewater using Organoclay. pp. 110-127.
In Aliofkhazraei, M. (Ed.): Advances in Nanostructured Composites,
Volume 2: Applications of Nanocomposites, Taylor & Francis Group,

United Kingdom.

2. Ha9UINY

Puttajan, 5. and T. Nampitch. 2019. Novel polylactic acid/epoxidized natural
rubber biofoams: Modelling and water absorption. ScienceAsia. 45:
138-144. (Scopus)
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1A1lAsas1e3n (Course Outline) Frurudalususseny
1. Intreduction
2. Thermodynamic equilibrium
3. Mass transport phenomena

4. Permeability of plastic films and coatings: To gases, vapors, and liquids

wn

- Interaction between packaging materials and products
6. Measurement of mass transport in packaging materials
7. Mass transport and shelf life

8. Mathematical modelling of mass transport
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1A1A59918397 (Course Outline) Furudalususseny

1. Packaging effects on food quality and safety 6
1.1 Quality and safety in packaged foods
1.2 Packaging system critics in food industry

2. Essential package components to improve food quality 6
2.1 Flexible and rigid food containers
2.2 High barrier food packaging

3. Analysis of packaged food deteriorations 6
3.1 Product oriented approach
3.2 Consumer oriented approach

4. Package-procluct-environment interaction 6
4.1 Food quality
4.2 Food safety

5. Problems on food packaging contamination

6. Mechanisms of packaging technology to extend shelf-life 6
6.1 Technology-performance base
6.2 Food type base

7. Holistic development of food packaging 9
7.1 Practical case study
7.2 Problems in food packaging creation
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1A1lAsase3w (Course Outline) Fruautluusseny
1. Impacts of packaging technology to environment, society and business 3
2. Environmental law and regulation for packaging 3
3. Eco-labeling and greenwashing 8
4. Sustainability, circular economy and green economy to packaging 6
5. Environmental impact assessment for packaging 12
5.1 Environmental impact assessment for packaging
5.2 Life cycle analysis for packaging 6
5.3 Carbon and water footprints for packaging 3

6. Ecodesign for packaging

7. Clean technology for packaging process
8. Degradation of packaging materials

9. Recycling of packaging materials
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181159578397 (Course Outline)

1.
. Elastic solid and viscous liquid

O U O~ o B W N

= e
W N = O

Introduction

. Linear viscoelastic fluid

- Nonlinear viscoelasticity and non-Newtonian fluid behavior

. Flow in pipes and in conduits

. Flow of multi-phase mixtures in pipes

. Rheometry for non-Newtonian fluid

. General knowledge about polymer melts

. Factors affecting rheological properties of polymer

. Rheological measurements of polymer melts and corrections

. Elongational flow, elastic properties of polymer melts and its effects
. Polymer melts rheology in die-based processing

. Polymer melts rheology in mold-based processing
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1A11AS9578734 (Course Outline) Srwautalueussene
1. Introduction to functional modification of packaging 3
2. Surface chemistry and coating for packaging applications (Polymers and Metals) 9
2.1 Polymers 8
2.2 Metals 3
. Thin film formation and multi-layer fabrication for packaging
- Characterization techniques for functionalized packaging materials
. Packaging Adhesives and related charaterizations
- Current status and progress of functionalized packaging materials

- Composite technology for packaging materials and applications

QO ~N O U1 B W

. Nanotechnology for packaging materials
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1A11ASe51839 (Course Outline) Frurutalususseny
1. Numerical methods and practices 6
2. Finite element method and application to packaging structural design 18
2.1 Solids, structures, fluid-flows, fluid-structure interactions 6

2.2 Modelling and solution of response

2.3 Use of a general finite element computer program 6
3. Distribution functions and statistical analysis 3
4. Fundamentals of simulation modelling 15
4.1 Constructing a model ]

4.2 Input and output analyses
4.3 Validation and verification 5

5. Simulation applications and analysis to packaging process
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11Ase518397 (Course Outline) Fruautalusussny
1. Seurces and production of bio-based and biodegradable materials 6
2. Chemical structure and properties of bio-based and biodegradable materials e
2.1 Bio-based materials 3
2.2 Biodegradable materials 6
3. Perforrance improvement of bio-based and biodegradable materials 9
3.1 Bio-based materials
3.2 Biodegradable materials 6
4. Packaging converting processes of bio-based and biodegradable materials 9
4.1 Bio-based materials 3
4.2 Bioclegradlable materials 6

5. Applications and market of bio-based and biodegradable materials

6. Biodegraclation of bio-based and biodegradable materials

7. Life cycle assessment (LCA) of bio-based and biodegradable materials
U
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1AlAT45187391 (Course Outline) Sruaudalususseny
1. Introduction to polymers and applications in packaging

. Characteristics of plastic materials

- Monomers and additives for plastic manufacturing

. Synthesis of polymers

. Polymerization processes

- Molecular weight and properties of polymers

. Characterization of polymers

O ~N O U BWwW N

- Instrument for analysis and testing of polymers
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