NaNgAsINGIAERTUMIUGNA
duvnAlulagnisussy

nangnslud w.A. 2561

ARMZRAAEIVNTTUNYAT LasUMNAINYAY
WNINeaeLBeelnl
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2.7 S3UUNISANE
M wuuiudeu
O wuumslnanudedsiuriidundn
O wuumslnanudeunsnnwasidsadudondn
O wuumslnamsdidnmseiindidudendn (E-learning)
O wuumalnanmsduwesidn
O 8uq Gey)
2.8 msiigulouniiein nszuruIvnasn1samzideussudiumInenas
1 dulumudetafuaminendedesdui Insensanuseautuiafnwn w.e. 2559
2. Usgmatiudioing ds uvninedoidedlnl iFosnufuRnisudsuununisfinm nsde

a197391 NssulaudnAnwiwaznisiisulauriieinvesin@nwUugindne

3. MANgATHATANNIIN AR
3.1 “angns

3.1.1  UIURUAA
BUU 1 (W A UU A 1)

UNUMNILANTIUARDANANE AT 36 wihgin
BUU 2 (WU N WUU N 2)

Nuumheinsueaeavangss  lidesndn 38 VATeinl

3.1.2  lasadramengns

3.1.21 Uy 1 (WU N luu n 1)

FNNUNNYNATINARBANANGAS 36 whein
n. Usgyaytiwus 36 nuenn
603797 8. 797 Anenilnug 36 wIgin

2. nszurudviiliduminefnayay
1. sufouluvestafining1de - MU sEina
2. pudeulvvesanyin - UANULAUTOUYBIAUZNITTUNITUTS
nangnsUsEIEvIn
A. AANTIUNIIVINTG Usznaudog
1. thnwdosdaduaun wasiiaueidemliAntesivemidadiioinednug Tums
Sumundnaliddesnd 2 aft wazfeadhiuduuumnadimasnszesinainising
2. wanuAngninudriediunisessanuinerdnusazdesldfunaneuns vieetn
tovlssumsneusulimounslunsasszdvmiiieglugudeya TC Tier 1 athaties 2 3os uaz
iuenanu A dnusvdodnmilwomaniingrdnuslunisssgAvnmsssduraiduiivensy
Tuanviwmediaiios 1 13eq ielduoyansinsiddetnAnuiudeusn
3. fB9IBNURANSANINULUUT BN UNaYDITfinInends TnerumLiuYeU

vaaUsEsUNTIUMsUMNnAnUsEIruzLas TIUTINd TR INeden AN TANY



3.1.2.2 WUy 2 (WU N BUU N 2)

IuuniieinsIunaaanangns Tsidasndn

. ASTUIUAVTIU laitdeandn
1. nszuaniv luszauUuAnAnen laitdeandn
1.1 aszuawiviluavndvianiy laitfosnan

1.1.1 ASEUIAITIUAU

603711  amMu. 711 MISINRUNITNAaREIMTUmAlLlaEN1TUTY
LAz TEAYININ
603731 omu. 731  ip3eadlodnsienidmsuianussasioe

603891 2.91U. 891 Uy 1
603892 2.91U. 892  duuun 2

603895  BMU.895  MIANWIKUUBATENIIUMALULEENITUTTY
LAz TEATININ
1.1.2 nswunfiyuden Lsdeend

Tnendenannszuiidenlumuivdwiolud
603722 @MU 722 WORWIDITTINMNEMIUNITUIIY
603723 ey 723 waluladidenszauuaznseany
603724 @M. 724 ”aauii@fﬁu%éww%uaﬁM13ua3ﬂﬂimmaauﬁﬁqq
603725  @mu. 725 W@SLM@%%@QQﬁﬂwﬁﬂﬂW3U3iq
603732 ovu. 732 walulaBnsAsuguiagynanisussquas SanTanm
603733 VU733 wamansnIsusIgiuge
603741 oMU, 741 usTafausiouaziaiesdions
603742 owu. 742  msidpuiivesansriuusTefusitarmsUsziiuetgniv
603743  omMU. 743 WIRNIIUUIINUIEMTURIMNT
603751 @MU 751  NITODNLUULATWAILIUTIYSIe
603763 owu. 763 inalulaBmsRuiussgsusitugs
1.2 ASEUIVIVIUBNAIVIV AN

1.2.1 NTEUIUINIVIAY

1.2.2 nsrUIIYLEeN laioandn
Tnendenainnszuaniuenanuisdsieluil
203775 AN 775 msmanuslanislazaudivemediues
203776 AN 776 Taawauwedies
203828  1.AN. 828  NITAAUATILILATNNIIMANUULIANIZVDINBALDS
203829  1.Au. 829  auUAvemediuesiaznsnaaeu
209783  2.a0.783  msudmanadnunldlug

210731 19,731 anIsAuansiannseu

38
26
26
26
11
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W W W W W W
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wiwna
wiwna
wiwna
wiwhn
niawfn

PG

WUILAH
BUILNA
BUILNA

HUILAG

UUILAR

NUILAR
wwfn
wwfn
NUILAR
NUILAR
wwfn
wlwfn
wlwfn
NUILAR
NUILAR

WUILAG

i

PUILAR

wwfn
wwfn
NN
NN
wwfn

WUILAG
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210732 246732 U{URnsanssAumansdianasou 1 wheia
255750 2.9, 750 NMFIANITUIRNTINLATNITNAUINERA 9T Tl 3 TRl
2. nszuduIvTT lUTEAUUSYIATUUEN -

a a 4 1 a
9. WMYIUINUS 12 wihein
603799  @MU. 799  INIUNUS 12 wihein

A. nszUdBIT LitundaeAnazas
1. snudeulevesdaudinInerdy nressUszne
2. muiteulvvesaan
dmfuiin@nunfilifannd wm.u. (neluladnsussy) nssunsuimvdngasazfiansanliindnu,
amzidounsyuaivseludl Tagldsusnusdduty s wie U

603701 a.nu. 701 TAAUITINUNLULATNITNAGBY 3 wwfn

603702  amu. 702 wAlulagnsusIasNamans 3 vehn

4. NINTTUNIVING

1. wandverdnudviodiunisvamwarnuinerdnuslasuniswewns wisegadesldsunisneusulsd
weunslunsanssesunaneglugiudeya TCl Tier 1 agetion 1 Gos

2. HB4SIBIUNANIANYINULUUTIBNUNAYDITUNAINGNEE TnesIUANLLTIuYeUYRIUTYEIUNTINANT

Jaudinfnuusedanziariuminddudining1denaiansing
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3.1.2 Curriculum Structure
3.1.2.1 Type 1 (Plan A Type A 1)

Degree Requirements 36 credits
A. Thesis 36 credits
603797 PKT 797  Thesis 36 credits

B. Non-credit Courses

1. Graduate School requirement  : a foreign language

2. Program requirement :consent of the advisor or curriculum committee
C. Academic Activities

1. A student has to organize and present a seminar on the topic for at related to his/her
thesis for at least 2 times and a students has to attend every seminar throughout the study
period.

2. The whole or part of thesis must be published or accepted to be published in a qualified
national journal which are included in TCT data base Tier 1 at least 2 paper and presented in
national conference that acceptable in the field for at least 1 paper
or be granted a petty patent and the name of the student must appear as first inventor

3. A student has to report thesis progression to the Graduate School every semester, for
approval by the Chairman of the Graduate Study Committee.



3.1.2.2 Type 2 (Plan A Type A 2)

Degree Requirements Total

A. Coursework

603711

603731
603891
603892
603895

603722
603723
603724
603725
603732

603733
603741
603742
603743
603751
603763

203775
203776
203828
203829
209783
210731
210732
255750

1. Graduate courses
1.1 Field of specialization courses

1.1.1 Required courses

PKT 711

PKT 731
PKT 891
PKT 892
PKT 895

Experimental Design for Packaging Technology and

Biomaterials

a minimum of
a minimum of
a minimum of

a minimum of

Instrumental Analysis for Packaging Materials

Seminar 1

Seminar 2

Packaging Technology and Biomaterials

Independent Study

1.1.2 Major Elective courses

Select from the following courses

PKT 722
PKT 723
PKT 724
PKT 725
PKT 732

PKT 733
PKT 741
PKT 742
PKT 743
PKT 751
PKT 763

1.2 Other courses

Biopolymers for Packaging

Pulp and Paper Technology

Advanced Food Packaging Materials and Testing

a minimum of

Advanced Polymer for Packaging

Converting Packaging Materials and Bio Materials

Technology

Advanced Dynamics for Packaging

Pharmaceutical and Cosmetic Packaging

Permeability and Shelf Life Evaluation

Food Packaging Innovation

Packaging Design and Development

Advance Packaging Printing Technology

1.2.1 Required courses

1.2.2 Elective courses

Select from the following courses

CHEM 775
CHEM 776
CHEM 828
CHEM 829
IC 783
MATS 731
MATS 732
IE 750

a minimum of

Polymer Characterization and Properties

Polymer Composites

Polymer Synthesis and Characterization

Polymer Properties and Testing

Plastics Recycling

Electron Microscope

Electron Microscope Laboratory

Innovation Management and New Product

Development

38
26
26
26
11

3

W W W VW W

W W W W VW W

W P, W W W W W W

14

credits
credits
credits
credits
credits
credits

credits
credit
credit

credits

credits

credits
credits
credits
credits

credits

credits
credits
credits
credits
credits

credits

-None-

credits

credits
credits
credits
credits
credits
credits

credit

credits
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2. Advanced Undergraduate -none-
B. Thesis 12 credits
603799 PKT 799 Thesis 12 credits

C. Non-credit Courses
1. Graduate School requirement: - a foreign language
2. Non-credit Courses
A student who dose not hold B.S. (Packaging Technology with approve of the Graduate
Program Administrative Committee or with approve of advisor must take the following courses

and will receive S or U

603701 PKT 701 Packaging Materials and Testing 3 credits
603702 PKT 702 Packaging Technology and Dynamics 3 credits

D. Academic Activities

1. The whole or part of atheisi must be published or accepted to be published in a qualifie
nationa journal which are included in TCT data base Tier 1 at teat 1 paper

2. A student has to report thesis progression to the Graduate School every semester, for

approval by the Chairman of the Graduate Study Committee
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3.1.3 ATEUAUIN
(1) wuINIYIVIAY
603711  avu. 711 MTINMNUNIAaRsdEmSuwWAlUlaENISUTIIUAY 3(3-0-6)
AN
Experimental Design for Packaging Technology and

Biomaterials

603731 emu. 731 iedesdedinneitagussedusi 3(3-0-6)
Instrumental Analysis for Packaging Materials

603891  ®8.0U.891  duuuw 1 1(1-0-2)
Seminar 1

603892  8.4U.892  duuun2 1(1-0-2)
Seminar 2

603895  8wu.895  MIANWIMUUBATENIAUALULlAENITUTIIUAY 3(3-0-6)
TARTINN

Packaging Technology and Biomaterials Independent
Study
(2) RUIAIVNADNLUAIVIIVUANE

603722 B8WMU. 722  WeAWRSTINMAMTUNMIUIIY 3(3-0-6)
Biopolymers for Packaging

603723  amu. 723  waluladidenseauiaznsyay 3(3-0-6)
Pulp and Paper Technology

603724  amu. 724 %faausﬁaqﬁmeﬁﬁm%’ummiLLazmﬁmaausﬁuqq 3(3-0-6)
Advanced Food Packaging Materials and Testing

603725  owU. 725  weAluoSiugidmiunisus 3(3-0-6)
Advanced Polymers for Packaging

603732 owu. 732 walulaBmsdeusuiagmanisussauas iananm 3(3-0-6)
Converting Packaging Materials and Bio Materials
Technology

603733  a.mu. 733 wamam%rmmiﬁg%uqq 3(3-0-6)

Advanced Dynamic for Packaging

603741  amu. 741 Uﬁ@gﬁmeﬁmumm‘%aaé’wmq 3(3-0-6)
Pharmaceutical and Cosmetic Packaging

603742 amu. 742 ﬂ1imﬁ'au‘ﬁlﬁuaamsmwis@ﬁmmazmiﬂmﬁumqmitﬁu 3(3-0-6)
Permeability and Shelf Life Evaluation

603743  Bmu. 743 ulnnTsuusTSuadmuems 3(3-0-6)
Food Packaging Innovation

603751  8WU. 751  N1T0RNMUULASHAINIUTIYIN 3(3-0-6)
Packaging Design and Development

603763  ovu. 763  wahilafniaRaniusaqdnsiiug 3(2-3-4)

Advance Packaging Printing Technology
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(3) NUINIVIADNUDNAIVIAV AN

203775 2. 775  nsidnvazianizuazaudiveinediues 3(3-0-6)
Polymer Characterization and Properties

203776 AU 776 Jaouauwedues 3(3-0-6)
Polymer Composites

203828 2.A3. 828 NMTHUATIZRLAE MIMIANBAULIAN I UDINDRLLDS 3(3-0-6)
Polymer Synthesis and Characterization

203829 2.A4. 829 AUURUDINDANDILAZNITAFDY 3(3-0-6)
Polymer Properties and Testing

209783  2.p0.783  msuwanafnunlgll 3(3-0-6)
Plastics Recycling

210731 2.7A. 731 qansIAuANERSBLanaTaU 3(3-0-6)
Electron Microscope

210732 29A. 732 UfURnsRanssAumansaiannsou 1(-3-0)

Electron Microscope Laboratory

255750 0. 750  N13INISUIRNTINLATSHAIUINEA w9l 3(3-0-6)
Innovation Management and New Product Development

(@) %N?ﬂ%?ﬁ’]ﬂ'ﬁﬁ@ﬂl‘ll‘ll@\iﬁ’]‘lﬂ

603701  @avu. 701  JaauUIIIIILaYNIITAFEU 3(3-0-6)
Packaging Materials and Testing

603702  Bvu. 702 wAllAENITUTIUALNAAIENS 3(3-0-6)
Packaging Technology and Dynamics

(5) KUINIY1INGIUNUS

603799  8.9U.799  Anerdwus 12 wiaehin
Thesis

603797  ®U. 797  Anerdwus 36 NN
Thesis

NUBING ANUVHNEVBUAYIHANTTUILIN
nszUIATINANIYeMANGAT Usenaumeietevesanvu1in 1y
DNV VUEAS ANEAAAVNTTUNYAT A1UNIVINEUNTIUNYAT 113 NALULAEN1TUTIT
nangasanvIvInAluladnisussy
wusansTuILdY el manean 3 sumiausndlddusiasuduenssuiivanuisige
YIAUNIVIYAAMNTTUNYAT ANLDAAVNTTUNYAT 19U
603 vine lavsiasusuesnsrunAnlumuivimaluladnsuseg
3 wndniidevelavsianszuauien Usenaudie

a

WINANTDY MU ASEUIWITSERUTMGRANE (7 SeauUSaualy, 8 seauy

]

a

IREYILan)

WYranaY  vNneBe vy luanvniv

WYNANYLIY UNED DUNTUYDINUIANY VBTV



3.1.4 WHUNISANED

3.1.4.1 nangnILuY 1 (WU N uU N 1)
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i1
aansAnend 1 wiqein mansAnend 2 wiqefin
IvilasesaInednus - 603797 Ineinus 12
L@UWITDINYTNUS - IndunuILaziLEue -
ATUATINTN
37U - 523 12
i 2
aansanedl 1 M2eAA AAn1sANET 2 nuein
603797 | Anentinus 12 603797 eInus 12
InduLUILazULEUD - IndunuIazlEue -
AUATINTN AUATINRTN
douUseananug -
@oUINeTINUGS -
524 12 574 12

i'mmj'wﬁmmaawé'nqm 36 U29NR




3.1.4.2 VANEATWUY 2 (WHYU N WU N 2)
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Ui 1
ANl 1 wi2enn aMAnsAnEd 2 wu2wnn
603711  |N199UHUNITNARDIEIUTU 3 603892 duuun 2 1
wAlLlagN1TUTIUAL TE0
e Fatat
603731 |iA3eailolinTesiianusey 3 603895 | N1SANWILUUBATENNANY 3
fieuan wAlLlABN1TUTIUAL TN
L Pt
603891 | duuun 1 1 L@uaITe NG INUS
Tidannszuruiviaen 2 391370 U0 6 Tidannszuruividen 3 3¥191nde 9
1.1.2 hag 1.2.2 1.1.2 hag 1.2.2
57U 13 574 13
Ui 2
aansAnend 1 WUBNA mansanend 2 WUBNA
603799 | Anetwus 6 603799 | Anenlinus 6
g@ouINyIanNus
372U 6 374 6

sunleinaaaangnslidesnd 38 midein

VUG ANNSUNNANNIABIRINSEUIWINN 603701, 603702 IaanztUouseuludn 1 ananisAnwn 1
WALENUNTEUIWITWADN 2 NTEUIWIV NS eULUTN 2 unu




Type 1 (Plan A Type A1)
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First Year

Semester 1 Credits Semester 2 Credits
Thesis Proposal Preparation - 603797 Thesis 12
Thesis Proposal Presentation - Seminar and Progress -
Total - Total 12

Second Year

Semester 1 Credits Semester 2 Credits
603897 | Thesis 12 603797 Thesis 12
Seminar and Progress - Seminar and Progress -
Comprehensive Examination -
Defensive Examination -
Total 12 Total 12




Type 2 (Plan A Type A2)

21

First Year
Semester 1 Credits Semester 2 Credits
603711 |Experimental Design for 3 603892 Seminar 2 1
Packaging Technology and
Biomaterials
603731 |Instrumental Analysis for 3 603895 Packaging Technology and 3
Packaging Materials Biomaterials Independent
Study
603891 | Seminar 1 1 Defensive examination
and select two courses from 1.1.2 6 and select three courses from 1.1.2 9
and 1.2.2 and 1.2.2
Total 13 Total 13
Second Year
Semester 1 Credits Semester 2 Credits
603799 | Thesis 6 603799 Thesis 6
Total 6 Total 6

Remark : Students who required to take 603701 and/or 603702 must enroll these courses in the

d
first semester of the 1° year and move 2 elective courses to the 2" year

3.1.5 A19SUNYANWMZNTZUIUIYN

seyliluniaruan
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AMARNUIN
1. AN UIYANWIENTZUIUIYN

2.A4. 775 (203775) nMsanezanIzlazautfvoIwaAle S 3(3-0-6)
Polymer Characterisation and Properties

Reulviidesrituriou: muAUTiuTEUTBIAMENTTUNSUTINTVANGAT
ANDBUNEANAIZNTIUIUIY

5ITUYIAVRITAANDALURST NTHUATITANDFLUBS NITUIANYULIANITVDINDFLNBT FaugIuINe
LLaﬂﬂi&a%ﬂﬂﬁ;ammmwaaLmﬁ QENMQ&?MELU%EJ‘LJ&Q’WWJENWE]?LiJE]’uf mMdeaasvesmediuesuarnis
viliafios autRiBsnavesmodiues uarmsiamuvemedmesiieiduianlrAnyselovl

The nature of polymeric materials, polymer synthesis, polymer characterisation, polymer
morphology and microstructure, temperature transitions in polymers, polymer degradation and
stabilisation, polymer mechanical properties and new developments in polymers as advanced

materials.

.03, 776 (203776)  Jaanauwasiues 3(3-0-6)
Polymer Composites

Reulviidesrituiou: amuauiuveuvesHau

ANBBUNYANYAILNIZTUIUIY :

Ansnvesdanra wuledvulaSuwse Janunsnd, n1sussAvgiannaunadiuesaindivin
avaneBuniduavansavansih malianineieusodne Taouaudoduloiaiuuse navndnuaganzueg
Tauaunedwes: war NsUssyNAvasianNaunediues

Overview of composite materials, fibers for reinforcement, matrix materials, fabrication of
polymer composites from organic solvents and aqueous solutions, sample preparation techniques,
fiber-reinforced composites, characterization of polymer composites and applications of polymer

composites.

2.A4. 828 (203828) NSAILATIZALAZNITUIANYULANIZVDINDALNDS 3(3-0-6)
Polymer Synthesis and Characterisation

Reulviidesrituiou: muanuiiuvauvesdey
AND5UNEANYAIZNTEUIUIY

YouALATATIMINEYBIMeL NMTiATeineRluesiduiustuiminluanaedsuaznisnszans
Flumsufoivesnmsmimiinliana taunamaniuaznalnvesjiserniaianedimessudinisiala
Wodlwes

Scope and definition of terms, Characterisation of polymers with respect to their molecular
weight averages and distribution, Practical methods of molecular weight determination, Kinetics and

mechanisms of polymerisation reactions including copolymerisation.

2.A3. 829 (203829) duURYINDALLDILAZNITNAGDU 3(3-0-6)
Polymer Properties and Testing

Reulviidesrituiou: muaruiuveuvesFou

AND3UNYANWZNTZUIUAYN ¢



41

n1swaguulasguugillunediues dugiuinervemediues audfiidana nsideuaninuag
wehgsnIMIneames waznszuiunslunimadevauiivesnediues
Temperature transitions in polymers, Polymer morphology, Mechanical properties, Polymer

degradation and stabilisation, and process for testing of polymer properties.

2.A9. 783 (209783)  msuwaraAnu i 3(3-0-6)
Piastics Recycling

Reulviidesrituiou: muaruiuveuvesHou
ANDBUNEANHAIZNTEIUIUIY

Usgtanmsiwanadnanlalml  nsniusmlaznsuenvesdenaiain  warafnsdafieg  wagns
el loun wedledumsnnan  wedloaWud weddlniu  wedliflamaslsn wesuewanain
ennssu exA3and wanaRnfleguuiu uazimesuoind

History of plastics recycling, collection and separation of plastic waste, poly (ethylene
terephthalate), polyolefins, polystyrene, poly (vinyl chloride), engineering thermoplastics, acrylics,

comingled plastics and thermosets.

2.9A. 731 (210731) qanssAuAEnsdiannsou 3(3-0-6)
Electron Microscopy
Reulviidesituiou: auANNTiuYEUYEIEIRIELHOY
AND5UNEANYAIZNTEUIUIY
numMuvirumans Sunsizenszritdidnasouiuisdinga Haumansdidnasou ndesgansae

81AnNMTOULUUADINTIA NdDIganIIALBannTau (F1818w) ndosqanssaudianaseuluudesitu (oadidu)
lundasqanssay (Bioa) aUnlvsuysn1snIzaenduuesssddnd (0afidioy) deswu-Luudoinsin
didnmseu awuninsalalnisgaydendsuresdidnnseu mswWSsuidisutumnedindu  lnede (B3ueaiea)
ulumsidouargmamnssuideiidenassiieafunisussgniganssauransdidnase

Review of optics, interaction of electrons with the specimen, electron optics, scanning
electron microscope (SEM), transmission electron microscope (TEM), scanning-transmission electron
microscope (STEM), energy-dispersive x-ray spectrometry (EDS) in the electron microscope, electron
energy loss spectroscopy (EELS), a comparison with other techniques, selected topics in application
of electron microscopy in research, selected topics in application of electron microscopy in

dustries.

2.6, 732 (210732)  UfUAmsgansIAuaanssiinnsou 1(0-3-0)
Electron Microscopy Laboratory

Reulvidesitutou: amziloundeudu 210731

ANB3UNEANBAILNTZUIUIY :

Bsdntandwsuganssaumanidianaseu  mswssuskulavsieuusdmniuiisioulag
i3osialiinuuniuda nMamisudsdennawindmiuitidulasldnsyanasiniesdslesou
mnuwiud1ge  MsfinufRiedeunifue uuaznesd msUfuuuleadiduuariadeiifinadenmnmues
am - Ujienisieadidulugluuudidnaseunfegiuasdinasounssidndu msfnnunsdldny s
USuundiddu  jiinsfidduluguuuunin  amuanfisuaznmsiianineuiendags  Uiuanisd
Sfululvmuansdsnvuuuuideniufiuasuuuddidnasouasy nsiaesiivesndes uazn1smauiioas
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wugUmadenuy nsdiAnwuieatumstusualaensidoruudidneseuluiididy mstaanumunds
dwsazawmosloladileUsunalufiddy  ganalesgidsnuninwasusunalaeeadidu 8hiea-
UURnseanitduuaznsasan ngasaddndluiisdy

Materials cutting methods for electron microscopy, preparation of metal thin foil for TEM
by twin-jet electropolisher, preparation of ceramic specimen for TEM by dimpling and precision ion
milling machine, carbon and gold coating practices, SEM alignment and factors affected image
quality, SEM operation in secondary electron and backscattered electron modes, interpretation of
case studies, SEM operation in secondary electron and backscattered electron modes,
interpretation of case studies, TEM alignment, TEM operation in image modes : bright field and dark
field, interpretation of case studies, lattice image and high resolution imaging, TEM operation in
selected area diffraction and convergent beam electron diffraction modes, measuring camera
constant and indexing electron diffraction pattern, case studies on phase identification by electron
diffraction in TEM, trace analysis with the aid of stereographic projection in TEM, specimen thickness
measurement and quantitative stereology in TEM, qualitative and quantitative microanalysis by
SEM-EDS, and STEM operation and x-ray mapping in TEM.

2A.9. 750 (255750) N13IANITUIANTTULAZAISWAILINANA N I 3(3-0-6)
Innovation Management and New Product Development

Reulvideswituiou: muauiuveuvetansdfsou
AND5UNEANYAIZNTEUIUIY

n1sdnnsudnnssuuanadawrsegia nsdanismindduniadygr n1sdnnisanusauuinnssy
YO4BIANT NTIBUAZINAIUY Asarenoawaluladiazuinnssusuuiln WinNTINNITUINIT N150DNLUL
HARAMAT A1ITANITNITHAIUINERS Il N15UTELUANTIOUE NI THMUINEA S 9Tl wazn1TRRIL
UTTA U

Innovation management and economic impact, intellectual properties management,
management of organizational innovation knowledge, research and development (R&D), technology
transfer and open innovation, service innovation, design of new product, management of new
product development, assessment of new product development performance, packaging

development

a.mu. 701 (603701)  JaAUIIAIILATNIINAGRY 3(3-0-6)
Packaging Materials and Testing

Roulvfidasinurow: mum’mLﬁmiauwaaﬂmzﬂsiumsﬁmwﬁnqms
AND3UNYANTAULNTEUIUIYN ¢

Tanussiaeiui Tanussadueinatain Taqussadueilane Tanussaduainseauiasld Janussy
ﬁm%mﬂ’?ﬁ@i’m a158nhn Lag msmmaauusiﬁ;ﬁm%uﬁa mimmaaumsf\;ﬁmﬁwmaaﬂ ANSNAEBU
ussiaeilany nsnnaeuusIYieinszawwarlll NsmedeuusIIiaeiansin astain uag wil

Glass packaging material, plastic packaging material, metal packaging material, Paper

and Wood packaging material, Composite packaging material Adhesive and Tape, Glass packaging
testing, Plastic packaging testing, Metal packaging testing, Paper and Wood packaging testing,
Composite packaging, Adhesive and Tape testing.
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A.NU. 702 (603702)  wAlUlaENITUTIUAZWAAIENS 3(3-0-6)
Packaging Technology and Dynamics

Roulafidawiudou: ANUAINAUYBUYBIAUZNTINNITUIAITHENGAS

AND3UNYANWZNTZUIUAYN ¢

d1uUIENaUTLILATEIINT LATBIUTIIVIN LATBIUTIINTEUDIUALIATRIUTTIVARA LATRITUTUNEDY
Nzl weaTugy usey Unninuuusiailes wsesiinaain usanauasanuuduslunisndeu Ay

WIILUNNINTEUNNLALNTEBNWUU TERNUNTEUNN wareudeeaInnsduaziiou

Machinery components, bottling machine, canning and tube filling machines, cartoning
machine, form-fill-seal machine, labeling machine, compression and stacking strength, fragility and
cushion design, damage from vibration.

aNu. 711 (603711)  M19INUKNUNIIMARRSEIMTUMALULAENITUTIIUAL TENTININ 3(3-0-6)
Experimental Design for Packaging Technology and
Biomaterials
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Searching and surveying for research information, research data collection, research planning
for packaging technology, reading and analysis of packaging technology and writing for packaging

technology.

ANU. 722 (603722)  WaRLIDIVINIWAMIUNITUTTY 3(3-0-6)
Biopolymers for Packaging
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Classification of biopolymer from renewable resources, natural biopolymers and derivatives,
production, chemistry and degradation of starch-based polymers, polysaccharide and derivatives,
Protein-based polymers, synthesis, chemistry, and properties of synthetic bio-based polymers,
biopolymer-based nanocomposites, application of functionalized poly(lactic acid), Food packaging
applications of biopolymer based-films, and edible films and coating in food applications.
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2.MU. 723 (603723) waluladidonszae waznszany 3(3-0-6)
Pupl and Paper Technology
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Physical and chemical properties of fiber, pulping process, stock preparation and paper
properties development, papermaking process, paper properties testing, classification of paper

types and clean technology for pulp and paper industry.

9.91U. 724 (603724) Fanussafaaidmiuamnsuaznsvadeudugs 3(3-0-6)
Advanced Food Packaging Materials and Testing
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Properties of food packaging materials including glass, paper, metal, plastic and other
composite, testing of physical, physic-chemical, chemical and thermal properties of packaging

materials, advanced testing of food packaging and packaging for transportation of food

a.mu. 725 (603725) waﬁma%%’ugaéw%’umiusiq 3(3-0-6)
Advanced Polymers for Packaging

Roulviidasrtunou: AIUAMNTIUYIUVBIAMIZNITUNITUIUINANGAT
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Classification of polymer, polymer structure, chemical structure, molecular weight, synthesis
of high polymers, molecular weight determination, solid-state properties of polymers, polymer
additives, blends and composites, thermoplastic, fiber, thermoset, network polymer, polymer

packaging processing, specialty polymers for packaging, and degradation and stability of polymers.

oMU, 731 (603731)  iAvnsiledianeiianusssiuat 3(3-0-6)
Instrumental Analysis for Packaging Materials
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Instruments of mechanical analysis, instruments of thermal analysis, instruments of physical
analysis, instruments of barrier analysis, instruments of morphology analysis, and instruments of

chemical analysis.

8.91U. 732 (603732) welulaBmsiasuguTagnianisussquazfandanm 3(3-0-6)
Converting Packaging Materials and Bio Materials Technology
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Converting technology of plastics, metals, papers, glass, composite, bio—packaging materials and

printing technology.

9.91U. 733 (603733) wamam%mimiﬁﬁ?uga 3(3-0-6)
Advanced Dynamics for Packaging

Reulvidesrituiou: AuAMUTIUYEUTBIAMENTFUNSUSINTVANGAT
AND5UNEANYAIZNTEUIUIY

miﬁﬂmwamam%ﬁ%qﬂumsnsmmaLLazmiébuazLﬁaumﬂmwua'd NSANYILUUINADIIIaaUS
NNTIATIZNFYQYIUNITATEUNN wieadlefldlunismadeunisannszunn  alUnNASUABUALBINITNTZUNN
Padefifertos msvudaardauandey nsduazifion nmsulsnauaznisld wionauruiuluwestd
ﬂSUﬂmuﬁ

Study advanced dynamics of packaging in shock and vibration from transportation: spring
mass model, Shock pulse analysis, types of drop testing machines, Shock response spectrum, other

related factors, transportation and environment, vibration, Interpretation and use of Power

spectrum density plot.

9.91u. 741 (603741) usTyfneieuaziaiasdians 3(3-0-6)
Parmaceutical and Cosmetic Packaging
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Regulation for pharmaceutical packaging, ¢lass packaging for pharmaceuticals, plastic
packaging for pharmaceuticals, thermo-forming packaging for tablets and capsules, closure, tamper-
evident packaging, pharmaceutical packaging innovations, stability test for packaged tablets,

medical device packaging, cosmetic packaging and design.
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a.nu. 742 (603742) miLﬂﬁau'ﬁ°uaamichumi‘uiiqﬁmsﬁuazmiﬂizLﬁumqmﬂﬁu 3(3-0-6)
Permeability and Shelf Life Evaluation
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Shelf life concept of packaged food, factors influencing mass transport through packaging
materials, permeability of water/gas and their measuring, permeability of aromas and solvents in
polymeric packaging materials, diffusion and modeling, kinetic of food deterioration and shelf life

modeling of packaged moisture sensitive food.

ANU. 743 (603743)  WIANTINUTTYUINEMIUMNS 3(3-0-6)
Food Packaging Innovation

Roulvfidasinuraw: AUAMNTIUYIUVBIAIZNITUNITUTMINANGAT
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Active packaging for example antimicrobial and antioxidant packaging, other active
packaging such as oxygen absorber, moisture absorber, ethylene scavenger, intelligent packaging,
food packaging development, shelf life evaluation of moisture and oxygen sensitive food and
innovation in food packaging.
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2.91u. 751(603751) N159BNLUULASWAILIUTTYN U 3(1-6-2)

Packaging Design and Development

Reulviidesriuriou: muAMUITTLYBUTBIAMENTTINSUSINTVENGAS
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Types of packaging design and development, objective and relevant factors of the
packaging design, the structural and graphics design, the results of the structural and graphics
design, evaluation and analysis of commercial design, life cycle assessment of product and

packaging.
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9.9U. 763 (603763) mﬂTuTaﬁmiﬁuﬁussqﬁmﬁﬁ'uga 3(2-3-4)

Advance Packaging Printing Technology
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Design for printing of packaging, advance of printing systems, type of printing systems, prepress
process and mold producing, type and requlation of packaging materials and the selection of printing
systems for package, problems of printing systems and solutions, research of packaging printing, design
with computer program 1, design with computer program 2, develop mockup for presentation, and

present the packaging design with the internet network.

A.NU. 797 (603797) Inegtinug 36 WU2Enn
Thesis
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2.917. 799 (603799) Angninus 12 MU28AA
Thesis
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2.MU. 891 (603891) fuaun 1 1(1-0-2)
Seminar 1
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The important of academic document, searching of interested current topic, academic

report writing and presentation.
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2.M1U. 892 (603892) fuuun 2 1(1-0-2)
Seminar 2
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The important of academic document, searching of interested current topic in thesis

research, academic report writing and presentation.

9.91U. 895 (603895) nsAnwIkUUdasENeAIUmALulaBNITUTIRLAT TARTIN W 3(3-0-6)
Packaging Technology Independent Study and Biomaterials
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Searched and survey for research information, Research data collection, Research planning
for packaging technology, Reading and Analysis of Packaging technology research and Writing of
Packaging technology research.



