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- g amz Uiy 83 i
- AT UANIZIFDN itfoandn 12 wiein
(3)  vanmvndenias Tldeend 6  miwin
@  nsineu iideand 300l

s v o

anludmsuidaiinsiulassmsaniafinw

3.1.3 5787391

1) vuasimAnwly laidsanin 30 e
1.1) nguenszogiila lLifeendn 3 migin
01175xxx ANIIUNARANWA 1(0-2-1)

(Physical Education Activity)
wazlhidonieudnlaidesndn 2 mhedn nseivilumnaindny il nduanssegilia
1.2) nauanssmaniwiagusznaunis lidesnd 6  whehn

Tidenseulitiosnin 6 wiedn Mnsedvlunundninwyily ﬂa"umsxmam%LLﬁaQ’U'ﬁxﬂaums

1.3) nquansznsfunsdeans  Litesndn 13 wilwin
- Anawlvey 3(- -)
- WNAUTEMA 1 21w 9o(- -)
- Iansaume/moniiunes lidsenin - -)
1.4) nguasewaiodlveuasnadiodlan hiesnty 5 wihefa
01999111 RS uRY 2(2-0-4)

(Knowledge of the Land)

wazliidenSsudnlidesnin 3 vuaein nsiedwlunuinivfnevialy nauasenalasvenazwadiodlan
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1.5) nguansvquniuaans Liitfoand

!

WuIBHA

Widendeulitfosndr 3 miwein ninsedvilumnednfnuiild ndumssaundomans

2) VNINIV AN Taitdaenin 95

2.1) I nanzussu

01053111

01053121*

01053212

01053213

01053231

01053251

01053313**

01053315

QIl533 e

01053331

01053352

01053421

wanmsmamalulagnisussquas Tan

(Principles of Packaging Technology and Materials)

MIUTsYluiTIeade il
(Packaging in Modern Way of Life)
uhuaelanen1an1sussy

(Glass and Metal Packaging)
NILATYNNNMTUTTY

(Paper Packaging)
AFINTIUNNNITUTTY
(Engineering in Packaging)
VANMTEBNKUUNIINITUSTY
(Principle of Packaging Design)
WaABIVIINITUTIY |
(Polymer Packaging )
mMsiaszidual-Nandvastan
(Physico-Chemical Analysis of Materials)
WoAWBIMANITUTIY Il
(Polymer Packaging I1)
WAPNARINITUTIY

(Packaging Dynamics)
M50BNUUUIATET1aVNINITUSSY
(Structural Design of Packaging)
MIUsTAlugRaMNITNE IS

(Packaging in Food Industry)

*srear L Un L

187Ul
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Wi

83

WUILAR

3(3-0-6)

1(1-0-2)

3(2-3-6)

3(2-3-6)

2(2-0-4)

3(2-3-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(1-6-5)

3(2-3-6)
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01053441*

01053442

01053461

01053491

01053493

01053497

01403111

01403112

01403221

01403222

01403231

01403232

01403244

01417111

01417112

MTIATIANTTUIUNTUTI

(Packaging Process Ananlysis)

UINTFIULATNY TETIUNINITUTIY

(Standards and Regulations in Packaging)
MIRLARTULUTIT

(Package Printing)
sudouisiveiugumaaluladnmsusm

(Basic Research Methods in Packaging Technology)
UFTRMTISeRugumamelulaBnisuss

(Basic Research Laboratory in Packaging Technology)
dunun

(Seminar)

waiivialy

(General Chemistry)

UtRnsiaiiialy

(Laboratory in General Chemistry)

\widun3e

(Organic Chemistry)

wIBuUNId naUfuRng

(Laboratory in Organic Chemistry)
Usundiassiniaed

(Chemical Quantitative Analysis)
UfuEmsinadnseimanad

(Laboratory in Chemical Quantitative Analysis)
willBeandvdnya

(Fundamental Physical Chemistry)

WARARE |

(Calculus 1)

unansd I

(Calculus 1)

R AU RITHTTES

16

3(2-3-6)

3(3-0-6)

3(2-3-6)

1(1-0-2)

2(0-6-3)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

2(0-6-3)

4(3-3-8)

3(3-0-6)

3(3-0-6)
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01419211  a¥rivevily
(General Microbiology)
01419214  a¥7Aveniugy AU URNTS
(Laboratory in Fundamental Microbiology)
01420115  Wandetedawy maufians
(Laboratory in Abridged Physics)
01420119  Wandogedauy
(Abridged Physics)
01422111  wanada
(Principles of Statistics)
01424111  wanTINe
(Principle of Biology)
01424112  ¥¥inen aAufuRns
(Laboratory in Biology)
2.2) I awizideon laiteenin 12

< =l s 1 a ] & Ry i ] a
wanissuanmsgnseirnelul litseni 12 wiigie

01053311

01053316**

01053355

01053371*

01053422*

01053423*

U i

TARBUMEMIUNTUTTY

(Flexible Packaging Materials)
NORLUDITTINNUALNANARNTINIANNNITUTTY
(Biopolymer and Bioplastic in Packaging)
MNIPBNLUUNIINNEINIUNITULUTIT
(Graphic Design for Packages)
mIusIRRenudiy

(Packaging for Sustainability)
NMIUTTYHUUALNIA

(Smart Packaging)

MU MaTUNIRININISUNNE

(Pharmaceutical and Medical Device Packaging)

*57eR9 R L

“*grguiuuse

17

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

WU

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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ufo. 2

01053425 MIUTIPRENITTNUHAANANYAT 3(3-0-6)
(Packaging and Distribution of Agricultural Produce)

01053433 gunsaluagmyiamavaluladnisussquaziag 3(3-0-6)
(Instrument and Measurement inPackaging Technology and Materials)

01053d52*  msimuINsussyEmsuauAmyuisusuasieiesden 3(2-3-6)
(Packaging Development for Fast Moving Consumer Goods and Cosmetics)

01053459  wyAnssuduslnAdmiumINauIn1TuEUsTY 3(3-0-6)
(Consumers Behavior for Package Development)

01053471  iASWEAERsUTEENAINITUTTY 3(3-0-6)
(Applied Economics in Packaging)

01053481 enmansuazvaluladmsssdmiunsussy 3(2-3-6)
(Rubber Science and Technology for Packaging)

01053490  awhafnw 6
(Cooperative Education)

01053496 Fouamemamaluladmsuss 1-3

(Selected Tops in Packaging Technology)

01053498 Uy 1-3
(Special Problems)
3) wwInIrILdantas Lideanin 6 whein
4) msilnay sl 300 falug

gnIudmsulanfdnsinlaseansaniadnw

#5187 Ul
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AUV VRIAYTHEUTEIN I

ANEYRNaIEUss I unangnsIneimanstiunn avdvinalulagnmsussy

Usenauseiay 8 ndn faumanessl
@udeudt 1-2 (01)
\@vdRuTi 3-5 (053)
@UdRUT 6

W@vaNeun 7

PRERE IenIRUINIY

U8 v wmalulagnisussy
PIRENR sysfutudl
fimnuvanasssielui

0 wuneda nquivdmIvidnusnain

1 vawda nas v Inemans

2 i nauAvmAlUlagnsuTsy

3 ywwi NALAYIAMINTSUNTUTTYRAL TR

4 el NALIVIAIUANAMNIN

5 wvuei NANIYINTOBNUUULAZNAUN

6 e NI IR TaRuaAYUE U

7 vweds NANATINTINNT NMINAIAUALLATYEAIARSNITUTIY

8 vl nasAvwelulagiangduasisiuasdagu

9 vl nauIvaniafing 33u Sesanienie dumun uay
Uiy

LEUAINUN 8

e aAudvluusiazng
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3.1.4 A298719LNUNITANY

3.1.4.1 Aleg1naunsAnwdmsulidanbiidaniSouaniafinw

"T.fﬁ 1 a1ANsAnEd 1 Fwumeia (v, ussee-gu. U§ORnms-vu. Anvidaunuies)
01053121  n1sussitdinadel 1(1-0-2)
01403111  imilvily 3(3-0-6)
01403112 UfURnsiadivhly 1(0-3-2)
01417111  uAaRda | 3(3-0-6)
01424111 NANTIING 3(3-0-6)
01424112 7N maufiams 1(0-3-2)
01999111 ANARIUVLAURAY 2(2-0-4)
I 1aalTEma 1 21w 3(- -)

JudAnwvhly nduansvesAilay 2(- -

574 19(- -)

?J“:"i 1 a1AnsAneId 2 Fumbisfin (vu. ussag-a. UJURNs-w. Anwidanuiad)
01053111 wdnmsmanaluladnsussyuazan 3(3-0-6)
01403221 \AiiBuvIY 3(3-0-6)
01403222  \adiBunsd maujiAng 1(0-3-2)
01417112 wARAAAE Il 3(3-0-6)
01420115  Wandogedauwy nmAUfiRns 1(0-3-2)
01420119  Wandagduay 3(3-0-6)
01175xxx fanssunadne 1(0-2-1)

SN

AnAnyily nguanseaunismans

33U

[
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U 2 aansanen 1

01053212
01053231
01403231
01403232

iafnD. 2

MUMUILAR (Yu. ussee-tu. UGURMS-tu. Anvidianuia)

whIuaslanenIMIuIse 3(2-3-6)
AFINTTUNNNTUTT 2(2-0-4)
USunaiiesizvinaad 2(2-0-4)
UFURnmsUsInadiaTIzintaal 2(0-6-3)
Fning 3(- -)
FnwEUTEWe 1 11w 3(- -)
ansaua/naNiames 10 -
| ety 16(- -)

4y el =
U9 2 AansANEIN 2

01053213
01053251
01419211
01419214
01422111

Puudein (v, ussee-yu. U§URnMs-wu. Anvdeauie)

NILATYNNNITUITY 3(2-3-6)
NANANTBBALUUNNNITUTTY 3(2-3-6)
et ivehly 3(3-0-6)
W@ Ineiiugiu MAUiRns 1(0-3-2)
NANADA 3(3-0-6)

AAnwnly nduanszmaniuiausenaums 3 -
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ufa. 2

Tlﬁ 3 aAn1sAnendl 1 Twrumhein (. uTsee-wu. U§URns-1a. Anvidmonuaa)
01053313 WedwuoivaN15UI | 3(3-0-6)
01053331  WaMARINITUTIY 3(2-3-6)
01053352  N15@@NKUULATIETIANIINITUTTY 3(1-6-5)

o a apa <

01403244  AEWANdwdnyA 4(3-3-8)

Adnewnll nguanseenansuieaguszneums 3(- -)

N AUTEIA 1 AW 3(- -)
374 19(- o)

U 3 aensAned 2 Tumieiia (1. uTIEIe-10. UJURNT-w. Anwidoaues)
01053317  wedlwein1an1sussy i 3(2-3-6)
01053315  mylAsnluail-Iandvesian 3(2-3-6)

AnAnsily nguanszwalasneuazwaiisdan3( - - )

BLRIGLRIGE 3~ = )
FPnanizidsn Bl =
594 18(- - )
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yna. 2

I 4 mansfnend] 1 Tumefin (v, ussee-gu, YURns-m. Anwdneauie)
01053421  M3UsTlUAAIMINTTLOIMNT 3(2-3-6)
01053441 MTNATIERNTFUIUNITNITUTTY 3(2-3-6)
01053461  MIAUNAIYULUTTY 3(2-3-6)
01053491  sudeuiDy ”Uﬁugﬁumqmﬂiuiaﬁmwﬁq 1(1-0-2)
01053497  duuun 1

A NaNIEEeN 3 -)
393 14- - )

fljﬁ 4 apnsAnef 2 Frumiieia (vu. ussers-va. U§URMs-1. Anwvismenuies)
01053442 NRIFIULAENg SETIUNNNTUTTY 3(3-0-6)
01053493 U{‘]ﬁﬁmﬁ{]’aﬁ"‘t&gmmamﬂIuT.aEmiUﬁq 2(0-6-3)

T maneLden 3(--)
A ndeniEs 3(- -

594 11 - )
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w ' o w a a a at a
3.1.4.2 ﬂ?@&ﬂﬁLLNUﬂ']iﬁﬂwqﬁqﬁﬁUuaﬂﬂLaaﬂﬁﬂuaﬁﬂﬁ]ﬁﬂ‘@q

U 1 aensAnedi 1 Tumhein (1. usseng-1y. UjURms-u. Anvidieauas)
01053121 NsUsTlANTInadylvy 1(1-0-2)
01403111  ipilvhly 3(3-0-6)
01403112 UfAmsiaiivialy 1(0-3-2)
01417111 uPARa | 3(3-0-6)
01424111  wdnNTIINg 3(3-0-6)
01424112 g1 MmaUfiams 1(0-3-2)
01999111 FNER SULHUAY 2(2-0-4)

FPNFNUTEINA 1 AT 3(- -)
Jundnwily nquansvagida 20--)
594 19(- -)

“l’J'ﬁ 1 ﬂ’]ﬂﬂ’l'iﬁﬂ‘i:i’lﬁ 2 Jumtiein (. usseng-1y. U§URMs-1u. Anwidiaauias)
01053111 winmmanaluladnsussyuayian 3(3-0-6)
01403221 EHEIN ] 3(3-0-6)
01403222  ARBuUVSY MmaufuRms 1(0-3-2)
01417112 umagaa |l 3(3-0-6)
01420115  Wandedradauvy maufuanis 1(0-3-2)
01420119 Wandogredauuy 3(3-0-6)
01175xxx Aanssunadnw 1(0-2-1)

Jfinwwhly nauanszauvsoemans 3(- -
9% 18(- -)
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unao. 2

ﬂﬁ 2 nANsANEd 1 Iumieie (v, ussee-ou, UjRns-me. Anvideauea)
01053212 uMmuazlangnanisussy 3(2-3-6)
01053231 AFINTTUNINTUTTY 2(2-0-4)
01403231  USwadisgsimaadl 2(2-0-4)
01403232  UJuin1sviuaiasssimani 2(0-6-3)
Anwing 3(- -)
ANNIANYSTVIA 1 A1 3(- -)
Fasauwa/meuiiines W= =]
394 16(- -)

"TJﬁ 2 ﬂﬁﬁm'iﬁﬂ‘tsﬂﬁ 2 FWUMEAR (1. UsTEIe-u. UjTRns-vu. Anwvideruies)
01053213 NITATYNNNITUITY 3(2-3-6)
01053251 WANNNSEBNLUUNNNITUTTY 3(2-3-6)
01419211  9aT7ing1vhly 3(3-0-6)
01419214 qa%‘ﬁwwﬁugm MAYURNIS 1(0-3-2)
01422111 wanaia 3(3-0-6)

Andny Ml nduanseeansuiedussnouns

3734

a8
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ufa. 2

UM 3 aramsAned 1 FJuumefia (1. ussee-wu. UiURnis-wu. Anwidenues)

01053313  WefweinenIsussy | 3(3-0-6)

01053331  WamansNITuUTIY 3(2-3-6)

01053352  MI9aNLUUlATIEINNNNTUTIY 3(1-6-5)

01403244 AdldeRAndvdanya 4(3-3-8)
Ay nguansemansuiefusenouns 3(- -)
NAUTEWA 1 21w (- -)

374 19(- -)
Ui 3 AANSANT 2 Fwumheiia (v, ussee-va. UURns-vu. Anwidieaue)

01053317 WORNBIVINITUTT I 3(2-3-6)

01053315  MyiRTeiduei-Ndndvesian 3(2-3-6)

01053442 WNsFIULaENgsHdsunanIsusTy 3(3-0-6)
ndAnwvily nuasewadiadlveuaswailiottan3(- - )
FvnFonias 3(--)
Fnawiziden (- - )

LY 18(- - )
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P~ o
UM 4 anansAneI® 1

01053421
01053441
01053461
01053491
01053493
01053497

= =
U9 4 prensAnEN 2

01053490

NIUTTILURRAMNTINBIMS 3(2-3-6)
MTIATILUNTEUIUNIINITUITY 3(2-3-6)
MSRUNNIVUBUTIY 3(2-3-6)
sudeuisn “Ejﬁugmmamﬂiu'iaﬁmﬁusm 1(1-0-2)
ﬂf]ﬁ'c?mmﬁi‘l’aﬁugﬂumamﬂi‘uiaﬁmimifq 2(0-6-3)
fuuuwn 1
Fvnawziden 3(--)
Fndenias 3(- - )
594 19(- - )

AunaAnE 6

3724 6
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Fuuvdiena (3. ussena-vu. U§URns-vu. Anwvidlenuiea)

Twumieiia (v, yises-vu, UjuRns-gu. Anyisaenued)



3.1.5

yna. 2

ANDSU1YSI8UN

3.1.5.1 Medviilusdaivivemangas

- s lunangns

01053111

01053121*

01053212

winmsmamalulagnsussquagian 3(3-0-6)
(Principles of Packaging Technology and Materials)

UsgiRuasiiuvesianusss unumuaziven1sussy vin audBuarnisnde
TAUATATULUTIT NTFUIUNITUITY MINAFBUNINNITUITY LUdRANSHRILILaT L IANT TN
n3usTY Madenmalulagmsussyingauiuiud nmsdnnisnisusussandenisly
U

History and origin of packaging materials. Roles and functions of packaging.
Types, properties and production of packaging. Packaging processes. Packaging testing.
Concept of packaging development and innovation. Selection of packaging technology
for a product. Post-consumer packaging management.

MIusTWITInade v 1(1-0-2)
Furmsmsussy msussaienunndiauasd3aifini maluladnisussaly
TInlsziniu ui’mn‘simmimsqLﬁ;aammwnﬁu NSUTIINUIATYEAR ﬂ’l'ﬁU‘i‘Sﬂ;LﬁaﬁaLL’mﬁam
NSUTIUTIIAUSTTY

Packaging evolution. Packaging for well-being and new normal. Packaging
technology in everyday life. Packaging innovation for industry. Packaging and economy.
Packaging for environment. Cultural packaging.
unIuaelangnenIsussy 3(2-3-6)

(Glass and Metal Packaging)
FriiseaSsunniou : 01053111

auvAuaznisnaaauuiuazlanen1anisussy ANuduiusssniantidan iy
Uszdnsaimnislda m‘nﬂﬁauguLLﬁ'aLLaﬂammdmiUﬁfq BUARAYFULUUVDIN YUY
vssguiauazlane msuszgnauiuaglanemanisuses

Properties and testing of glass and metal packaging. Relationship between
material properties and application performance. Converting technology of glass and
matal packaging. Types and forms of glass and metal packages. Application of glass

and metal in packaging.

*snggnlalu
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01053213

01053231

01053251

01053311

WA, 2

NITATYNNAITUITY 3(2-3-6)
(Paper Packaging)
IniideaSeumnrio : 01053111

auﬂ’ﬁLtazmwmaaumzmwwmmiU?'ﬁq ﬂ'1'iL“LJ?{EJUEUﬂiSW’IHWNﬂ’IiUﬁ‘\!‘ N3
Uisqﬂﬁﬂism‘wuazm‘uuz‘U'ii'Qnixmwluiwumw‘iiq NTITUALHAUINITULUTTY
NIzMwIaraIRlsEnay MsIANMINIvULUIIINTEATeMdenslday

Properties and testing of paper packaging. Converting of paper packaging.
Application of papers and paper packages in packaging system. Research and
development of paper packages and components. Management of paper packages
after use.
APINTTUNNITUTTY 2(2-0-4)
(Engineering in Packaging)

Usingmsaliedeudimamsuazanudou vinaunaIaarndTy naransves
Tya nszUIUNITLEN mw'ﬁxqnﬁqfuwwamam'i‘LLawauwamam'{mem‘imiq \WHLBaNENE
maéﬂaaaaaﬁuaxamauu"ﬁﬁw‘hmam‘iUiiil

Mass and heat transfer phenomena. Principal of mass and energy balance.
Fluid mechanics. Separation process. Applied thermodynamics and kinetics in
packaging. Physical-chemistry of colloid and surface properties in packaging.
VNNNSEBNLUUNINITUTITY 3(2-3-6)
(Principle of Packaging Design)

vguijuazuuniAalumseaniuu mednesdusznauad msldgunsaseindla & uay
Monwsiun1seenwuy mia@ﬂLL‘U‘ULﬂ%@d%u’]&lLLﬁ%ﬁmﬁﬂwﬁﬁ MIBRNUUANLER ANuduRUSUD
Nﬁmﬁm%r’fvmiaammumwuxmﬁg

Theory and concept in design. Art composition arrangement. Application of
geometric forms, colors, and letters in design. Mark and emblem design. Three
dimension design. Relationships of product and packaging design.
Tangouidmiunisuss 3(3-0-6)
(Flexible Packaging Materials)
IpfidaSeumnen : 01053111

vila andinaail uaznenmuesiangoush mandauaznisudssves Tanuienis
Tganumanalulagnisussy

Types, chemical and physical properties of flexible materials. Production and

processing of materials for packaging technology application.
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01053313**

01053315™

GlO53316**

uma. 2

WORWBININITUITY | 3(3-0-6)
(Polymer in Packaging 1)
Ayiideaieunney : 01053111

wiin LAY LLazﬁwﬂ’ﬂimaqawaawaﬁmaé nsduATIEinaANesLALNIEUIUNTS
wedwelsiedu dnunuzianizvemediues n1sUszgndnefiueslugaamnssuussgius
torimuavesussydnsinanadin asifuudsdmiunedues aundfivestaanediues

Type, configuration and molecular weight of polymers. Synthesis of polymers
and polymerization processes. Characteristics of polymers. Applications of polymers
in packaging industry. Specifications of plastic packaging. Additives for polymers. Plastic
material properties.
MIIATIERTAA-HEndvasian 3(2-3-6)
(Physico-Chemical Analysis of Materials)

wanmsuagIsmsliangviantimanivaridndveaedweigulinsidouiaswod
wesTgiumnsussy msldieiesdiediasent wdodlasulnnsiluuuuia wazlasuiinn
FMUWUUTOIMEY N1TIATIERALTAINEINTELATRINDEN DS NSAIUANANNIWIAR)

Principles and analytical methods of chemical and physical properties of
petroleum-based and bio-based polymers for packaging. Use of analytical instruments,
gas chromatography and liquid chromatography. Analysis of rheological properties of
polymer. Quality control of materials.
woRlua I nmuasnaaininmmnanIsusTY 3(3-0-6)
(Biopolymers and Bioplastics in Packaging)

wnde N1sduAsIsikasNsNdanadiuestinmwaswanafntinin woddealssuay
auWuS wedulnd B19s55uUA nodteamesunnaaiglanie@iinin wedluesuarnanain

= =

FINMLTIUTENBY MTUANAIIENIITININUAENTUTEYNANINEAAINNITUVBINDALLDS
FrnmuazwaafindanIn

Sources, synthesis and production of biopolymers and bioplastics.
Polysaccharides and derivatives. Polypeptides. Natural rubber. Biodegradable
polyesters. Biopolymer and bioplastic composites. Biodegradation and industrial

applications of biopolymers and bioplastics.

**re3rUiulse
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01053317**

01053331

01053352

afao. 2

WoRUBINIINITUTIY I 3(2-3-6)
(Polymer in Packaging II)
JniifeaTousnnou : 01053313

lassaiamaall audfvarnnsussyndvoamadiuesynanisussy MsHauLagnsvh
ABNNIUATDINDALNDS n’a‘xmumsﬁugﬂwaﬁmas‘ n1svndauanURvsIwedwes leun
autAdana autRadaiunisdudiu audfiduas anudumanisusasi NMINBITUUITY
Ausi MsnaaevaviRvesussItmt lhun aruudussesseslandnuasanuduniuuse
nADA

Chemical structure, properties and applications of polymers in packaging.
Blending and compounding of polymers. Converting processes of polymers. Properties
testing of polymers. Qil and water resistance, mechanical, barrier and optical
properties. Package forming. Properties testing of packages. Seal strength and
compression strength.
WAMARINITUTTY 3(2-3-6)
(Packaging Dynamics)
JunfiFeuiuusnneu ; 01053111

an1zuInfaNsunTeden IR A usi nTaunurUTIYIENINeNS
N3TIIYUATNITVUAY NOANTTUNNNAMERTVRINEAT U LAZAITULUTIYIENINNTVUA
NIIAUNTULTINAYDINE D NGUHUATNITNAFDUNITANDENDATE NTNTLUNNLALNIS
duazifioursssuunvusrusTIndounaniug n1senLuuLasWau fanfunszunn N3
VAZBUANTINULVDINIYULUTIYIENINMIT Y

Hazardous environment to damage packaged products during distribution and
transportation. Dynamic behavior of products and packages during transportation. Box
compression strength. Theory and testing of free fall drop, shock and vibration of
product-package system. Design and development of cushioning materials.
Performance testing of packages during application.
M390NUUUIATIETNNNNITUTTY 3(1-6-5)
(Structural Design of Packaging)

wanniseanuuulaseaienIruryssg nslinsiedlassadnanivusussy nsdiou
wuulassaienivusussy esldlusunsunonfivmad ndnnmsveaniasiuianudia

Principle of packaging structural design. Packaging structural analysis. Drawing
of package’s structure using computer software. Principle of 3D printing.

#3839 UTuU R
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01053355

Q1052571"

01053421

daa. 2

NSOBNKUUNTWNEMTUNYULUTTY 3(2-3-6)
(Graphic Design for Packages)
InidioaSeusnnou : 01053251

wwrAnlunsInAImUsENEY Nseenuuudydnualial sauensAuariasnys
dmsuaan Ininennisldd mseenuuunsiinldreuinmestne Tnsfnwusnaniud

Concept of illustration arrangement. Design of symbol trademark and
letters for labels. Psychology of using colors. Computer aided graphics design.
Field trip required.
MsussYienI Ny 3(3-0-6)
(Packaging for Sustainability)

msnueg iy Wmmnemsiaunddedu ssuumsvgiauiou vlggunu
Tugmamnssuussyanst ussadusidadu madenviatanussysus nsesnuuuidenisld
9 ASTUUNIHENUSSYTNeT wedAlesTanmuasnediesfidesaateldviediniw ns
Usuiflunaenininsdin n1sannisld mstisuaznisileAaussydne ussatusiie
wswgiavgudeuy ngvanauasngsulou nsdfnw

Sustainable development. Sustainable development goals. Circular economy.
Supply chain in packaging industry. Sustainable packaging. Packaging material selection.
Functional design. Packaging manufacturing process. Biopolymers and biodegradable
polymers. Life cycle assessment. Reduce, reuse and recycling of packaging. Packaging
for circular economy. Legislation and regulation. Case studies.
MsusTYlugaamnIsueIMIg 3(2-3-6)
(Packaging in Food Industry)

nalnmil.ﬁauLﬁaﬂmmwwadmmi MIUsziueIgmMsiveesIsmis Aulaansy
Y0iaRdNAaamT ANLFITUSIENINNTEUIY NMSUTSTITUAMAINe IS lauaznsie
NUVBINIVULUTIIUGREMNITUD IS

Food deterioration mechanism. Assessment of shelf life of food. Safety  of
food contact materials. Relationship between packaging process and food quality.

Types and application of packaging in food industry.

*57g39 1 Un LA
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01053423*

01053425

iuna. 2

MSUTTIUUANNSA 3(3-0-6)
(Smart Packaging)

TiawnsmedseifimaniveInsussquuuantsa ndnmsussuuvanin Jan
G mﬂﬁﬂﬂ’l'iLiJ?iaugﬂ’?ﬁﬁmamsmifquuuami‘m M3UTEgNALURAAMNTINNITUSSY
9MNThaLATRARY

Historical evolution of smart packaging. Principle of smart packaging. Smart
materials. Converting techniques of smart packaging materials. Applications in food
and beverage packaging industry.
NSUTIYMALRUNTAIVINTUImE 3(3-0-6)
(Pharmaceutical and Medical Device Packaging)

gramnIINguavgUnsainiansuwng uanlumswmuiuayeenuuuussq i
dmiuguazaunsainieamsunnd nguinediisides ANNADAATDIVEIUTIAN N UTTY
fsiniegiuazussyfasifiensvudsdmiunantusion vssdusidmsumsusnsdy
gunm ussyiusidmiuilimavasaiden ATYUIUMSUTTUABAL B LAS N SYIAABUUTTY
St ssduszneumaaiinarlaseaiienda nnsesnuuuussysusionlaeldfmuuuids
AfIAAIERNS

Pharmaceutical and medical device industry. Principles of packaging
development for drugs and medical devices. Regulation and legislation. Packaging
compliances. Secondary and transportation packaging for pharmaceutical product.
Packaging for healthcare service. Packaging for parenteral drug delivery. Sterilization
technique and package testing. Chemical structure of tablet medicine. Mathematical
modeling for pharmaceutical packaging.
MIUTIYPUALNTZABHAANAN YRS 3(3-0-6)
(Packaging and Distribution of Agricultural Produce)

msUfURvdansiiuiismdnnainuyns FYUUNIZAWUATNSVUAINITULUTTINGY
wAlwlagnIussy MIvadouLarnsTIaIEAIENMIYLE

Postharvest practices of agricultural produce. Distribution systems and
transportation. Packages and packaging technology in distribution systems. Testing and

simulation.

*S57g39nUn vl
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01053433

01053441**

01053442

01053452**

una. 2

gunsninaznisiamamalulagnisussquasdan 3(3-0-6)
(Instrument and Measurements in Packaging Technology and Materials)

winvesgunIninazmsin gaungil AUy Nslva wagsyiu Msifisunnsg Yo
gUnIainIeNITin MSAINLASNISYsEYNA

Principles of instrument and measurement. Temperature, pressure, flow and
level. Calibration of measuring instruments. Calculation and application.
MTAATILINTTUIUNITUTTY 3(2-3-6)
(Packaging Process Analysis)
IiReasuNriau : 01053111

%umaumaanizmumwﬁi] m'i’ﬂam‘i'wﬁﬂixmumim‘i'ussfq NISARLINTEUIUNTT
U559 WANMSHNULAENTAITUANNTEUIUNTUTTY Lﬂ%@dﬁ'ﬂiﬂaﬁmiuﬂﬁmnam’i‘U'ﬁq

Packaging process steps. Analysis of packaging process. Development of
packaging process. Operating principles and control of packaging process. Automatic
packaging machinery.
1RITFIULaENY 8L T8 UNINITUITY 3(3-0-6)
(Standards and Regulations in Packaging)
Anfireaduunnen: 01053111

wnsgruuazngsuidovitdeanulaondy nmsvuds Fawnden uazaaindudn
dmdun1sussy umﬁﬁﬂ’&ﬁﬁlu‘[mmﬁmmwzmsq wnsgruuazngssloudmiunivuy
U559AUAN

Standards and regulations related to safety, transportation, environment and
product label of packaging. Good manufacturing practices in packaging factory.
Standards and regulation for retail packages.
MsRIMsUSSIEmTUAuA MU S su S waiAdasdan 3(2-3-6)
(Packaging Development for Fast Moving Consumer Goods and Cosmetics)

lumagsiia uinnssuwuvuiladmivniswauinisussadudmyuiowiuas
\A3nad01e ﬁayjaﬁhm’]mazﬂ‘izmumiaaﬂLL'U‘U nsneassluszaulsuuduluuLa
15997u333 m'i'nﬂaaU‘Uﬁqﬁ'mﬁuasﬂ{]wmaﬁwﬁ'uﬁuﬁ"muuﬁauL'?’JLLazLﬂ%"mﬁ’la'N
NIRIAN

Business model. Open innovation for packaging development in fast moving
consumer goods and cosmetics. Specification and design process. Pilot and plant trial.
Package testing and legislation for fast moving consumer goods and cosmetics. Case

study.

**571839WTUUT
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01053471

01053481

01053490

4o, 2

waRnssuguslnadmunsiaunnwuzyss 3(3-0-6)
(Consumers Behavior for Package Development)

InIngwaznginssuguilaa nszuiunsindulavesdusing wodnssumsdeuay
MIudngunatn msllensinginssuuiloauaznagnsidsnmanaaronsiaunnivus
Uy ﬂ’]53Lﬂ‘i’]zﬁLLﬁ:ﬁﬂ’]‘i‘i‘ﬁﬁ@Jéﬁﬂﬂiﬂﬁ’]ﬂLﬁBﬁmuqﬂ’l’HUBU‘iW

Consumer psychology and behaviour. Consumer decision-making process.
Buying behaviour and market segmentation. Consumer behavior analysis and
marketing strategies on package development. Analysis and utilization of marketing
information for packaging development.

MsARNTUL U 3(2-3-6)
(Package Printing)
JuiideuTounteu : 01053111

WUUNTANNAIULUTIY NTYUIUMIABURLN ASTUIUMITANUIMAIRUN SEUY
Msfinyurussy undsiia uiinfuiuay Tagniesmsiuinisuzussy

Package printing system. Pre-press process. Prost-press decoration process.
Printing inks and printing materials for packages.

ASUEANAN TUTEINANNITUTIY 3(3-0-6)
(Applied Economics in Packaging)

MITATIARUNUNIINITUITT MIAAFUNUIEUUNSUSTY Fulimaasgransuay
HANTENUAUGAAIMNTTUNTITUITY mﬁLm’}aﬁmuxmwgﬁwmqmawni‘mmsUﬁi}
msfinymmdululdvedasinismansussg

Cost analysis of packaging. Cost reduction of packaging system. Economic
indicators and impact on packaging industry. Economic analysis of packaging industry.
Feasibility study of packaging projects.

Ingeansuazvalulainsedmiunisussy 3(2-3-6)
(Rubber Science and Technology for Packaging)

mananlunsuUszuen Samludivfunasnsiadunsesns srewauuazansdavey
nsAnuUsnAdivasens myliaseilasiaievesanstvegu msUssgnidmiunsussy

Mixing in rubber processing. Vulcanization and reinforcement of rubber. Rubber
blends and elastomers. Chemical modification of rubber. Structure analysis of
elastomers. Application for packaging.
annafn 6
(Cooperative Education)

msuuRenludnvazminenudingm sulaseuilduneumng naenaunis
Ienulasiiaus

35



01053491

01053493

01053496

01053497

01053498

yma. 2

On the job training as a temporary employee according to the assigned project
including report and presentation.
sedouisiteRugrumaneluladnisuse 1(1-0-2)
(Basic Research Methods in Packaging Technology)
winuwazszdouididemanalulagnmsussy matmuadym msnegunside ms
ﬁgﬁmqﬂszaqﬁua:auuﬁpu miLﬁUi'm'i’m'ﬂ'a:ga NSATUUVABUNNY ATIATIZAUAS
Annuteya Mmsldaifdmiunside nmeslisusenu warnsiausnansivy
Principles and methods in packaging technology research. Identification of
research problems. Formulation of research objectives and hypotheses. Collection of
data. Construction of guestionnaire. Data analysis and interpretation. Application of
statistics for research. Report writing and presentation.
JjoAmsideiugumameluladnisuss 2(0-6-3)
JiiseaFeumniou : 01053491 vierdouniauiy
(Basic Research Laboratory in Packaging Technology)
UitRmsdmiuin 01053091 sufeusideiugumamaluladnisuin
Laboratory work for 01053491 Basic Research Methods in Packaging
Technology
Feuawgmamaluladnisussy | 1-3
(Selected Topics in Packaging Technology)

@

Fosanizmamaluladnisussy lussduuiygins sateadeuldudazain
nsANY
Selected topics in packaging technology at the bachelor’s degree level. Topics
are subject to change each semester.
GHEGYY 1
(Seminar)
msthiaueuagaiuseluidefiunaulamamaluladmsussquazTan Tusedu
USugynd
Presentation and discussion in current interesting topics in packaging and
materials technology at the bachelor’s degree level.
Uy ivme 1-3
(Special Problems)
msfinwAuaimianaluladnisussassduuiyaes wezssuiouloulussay
Study and research in packaging technology at the bachelor’s degree

level and complied into a written report.
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- $993YIUSNNS

01053302

01403111

01403112

waluladnnsussgems 1(1-0-2)
(Food Packaging Technology)

AINEAYURINTUTTTAMTUGRAMNTINRIMS TAAUTTY HATBINTIZMIUWUTY
wagmsifuinwremawasuwUasaiRmand uasmanimuesiagussy Tanussquinlm
dMURRAMNTINEMNS

Importance of packaging for food industry. Packaging materials. Effects of
processing and storage condition on chemical and physical property change of

packaging materials. Novel packaging materials for food industry.

3.1.5.2 wividusiaivuenvangns
wivialy 3(3-0-6)
(General Chemistry)

svpaNuazlATIEs Loy SYUURseain Wussall UfASunalinasuSumuansduius
uwid vaval Yy da1savaney guwarans Iaunamansiall auna
wndl Bidninslasiuaznisunndadulossu nsauazsiua aunaveslessu

Atoms and atomic structures, periodic system, chemical
bonds, chemical reactions and stoichiometry, gases, liquids, solids, solutions,
thermodynamics, chemical kinetics, chemical equilibria, electrolytes
and their ionization, acids and bases, ionic equilibria.
UFtRN gAY 1(0-3-2)
(Laboratory in General Chemistry)
Juafiseassuinew: 01403111 winissunsoudu vie 01403119 wIeSoundouiu wie
01403155 niasuuniouiu

UftRnsdmiuin 01403111 vy

Laboratory work for 01403111 General Chemistry.
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01403221

01403222

01403231

dfna. 2

WANBUN3IY 3(3-0-6)
(Organic Chemistry)
Jidoudeunnneu: 01403111 w3e 01403115 wip 01403117 w3e 01403155

naufnanidunid msduundszavesansuszneudunid UiAseuaiiuaznaln
va9Uf) 381 awesleinil inflvesarsuadunwdn lelasasuou ueafawglad welsuufin
lelasasuan msmlaseadewes arsusznaudunisinedineaningalnd audiuas
Ujjisevesueanesed Sines ansusznouiiuea weadiled Alau nsnduvn3d eywusnin
8un3d wlluuavarsusznevlulnsiaudun afin aslulawse nsnesilu TUsAy wagnsa
rdsn

Theories in organic chemistry, classification of organic compounds, chemical
reactions and mechanisms, stereochemistry, chemistry of aliphatic hydrocarbons, alkyl
halides, aromatic hydrocarbons, structural determination of organic compounds by
spectroscopic methods, properties and reactions of alcohols, ethers, phenolic
compounds, aldehydes, ketones, carboxylic acids, derivatives of carboxylic acids,
amines and other nitrogen compounds, lipids, carbohydrates, amino acids, proteins
and nucleic acids.
wilBunsg nAufuRnns 1(0-3-2)
(Laboratory in Organic Chemistry)
AiiFeassuniniou : 01403221 wiendeuiy

UfuAnsdmiuiv 01403221 1wiidunsd

Laboratory work for 01403221 Organic Chemistry.
UTunaimssdmaad 2(2-0-4)
(Chemical Quantitative Analysis)
JwfideaSoumriou: 01403111 %30 01403115 W3e 01403152 we 01403155

ninmsuaznszvunsiumsieszimand affeanslussdouitiesssd noud
Tuvsnadinsisd meleseilaeihmin mshaseilaomslmmss mMsvimsansa-wua ns
lnmsalagniafinnznou mslnmsalaemsiinansidedou mslmnsadnend udnnisiugiu
vosauninsWlawmsuuuganiu

Principles and process in chemical analysis, statistics in analytical methods,
theory in quantitative analysis, gravimetric analysis, titrimetric analysis, acid-base
titrations, precipitation titrations, complexation titrations, redox titrations, basic

principles of absorption spectrophotometry.
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01403232

01403244

01417111

01417112

01419211

uma. 2

UuRmsuTunadesisvinnaad 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Jyiideaisuninou: 01403112 wie 01403118 uaw 01403231 iewdouu wsp 01403233
VROV R

wallauavuiRnmeasslinssiviuiumani

Technigues and experimental works in chemical quantitative analysis.
willeidndudnya 4(3-3-8)
(Fundamental Physical Chemistry)
JuiidenTounineu : 01403111 30 01403115 wie 01403155 uas 01417112 u3e
01417267

wanguuwamansmaail aunamansuaznalnvesujisonadl ndlnda waz
Ui veass
Principles of chemical thermodynamics, kinetics and mechanism of chemical reactions,
electrochemistry, and experiments.
unanad | 3(3-0-6)
(Calculus 1)

dflauazmusioiles syiusvesilaifunasnsussgnd Andeeyiuduaz
MsUszana UWuskasnsussand

Limits and continuity, derivatives and applications, differentials and
applications, integration and applications
upansa | 3(3-0-6)
(Calculus 1)
Inireuieusnnew: 01417111

sadinaudfeuiustos Uiiusuansdu aunsilvayiusyagm

Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
9aT7Avewhly 3(3-0-6)
(General Microbiology)
IfisoSeuunneu : 01424111

) '

wann193adiningn auniduiinnneg 1Aseasaveradwusnssy nsdguaziy
wuady mﬁmwmﬂm_{n’ﬁﬂizqﬂﬁmam‘amwri 2IM1T YAAINNTTY dawandon M3
a’lﬁ”ﬁme‘l‘uuazmamwé

Principles of microbiology, groups of microorganisms, cell structures,
genetics, growth and metabolism, classification, applications in agriculture, food,

industry, environment, public health and medical approach.
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01419214

01420115

01420119

01422111

01424111

yna. 2

qa’ﬁﬁmmﬁugmmﬂﬂﬁﬂﬁma 1(0-3-2)
(Laboratory in Fundamental Microbiology)
JfideaTuumnrew: 01419211 wiendousu uay 01424112

UuAnmsdmsu 01419211

Laboratory for 01419211,
Wandegedany maufifinis 1(0-3-2)
(Laboratory in Abridged Physics)
IfireaTeunniow: 01420119 wiondonsu

U URnsdmsuividndededay

Laboratory for Abridged Physics.
Wandogeday 3(3-0-6)
(Abridged Physics)

naAani gauuwarmans Adu deq Iwihada Ifinssua uindn adusimdnliih
uas Fandgalmidody

Mechanics, thermodynamics, wave, sound, static electricity, current,
magnetic, electromagnetic wave, light, introduction to modern physics.
Nanain 3(3-0-6)
(Principles of Statistics)

wnANEARAEIUIvEDR Findumdad fiadnang
MIAMINTENY MUUTALLAZNTUINUAIAIINLIX TUTDIFILUSEY MIWINUImIUIN M3
wanuaathage Nsuanuand N1TUANLAIFIRE N affeyuIud s uUsTIINSIABILAT DY
Usenng mﬁm‘msﬁ'ﬁaa_gammﬁ N193LATIENANNUUTUTIURUUMUAEY NITIATIEUNNS
aANDYLTAAULUUINE

Concept of statistics, measures of relative standing, measures of center,
measures of dispersion, random variables and their probability distributions, binomial
distribution, Poisson distribution, normal distribution, sampling
distribution, statistical inference for one and two populations, analysis of
frequency data, one-way analysis of variance, simple linear regression analysis.
NaNTINeN 3(3-0-6)
(Principle of Biology)

Faluanavesd dlifin waduazuunueddy WugmansuaziTauinis any
vanvangvesiaddfinlasaauasihiivesdriasfin duriveuazwgRngsy

Biomolecules of organisms, cell and metabolism, genetics and evolution,

species diversity, structure and function of animals and plants, ecology and behavior.
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01424112  ¥Ivne1 MAU{TRNS 1(0-3-2)

(Laboratory in Biology)

JuiieaTousnnou : 01424111 viedeundeuy
UfidnminsldndesanssmiwaduasaiuUssnevesavadioRuieaduazng

\wdeuivesans wulviuazndsnuludedidin LﬁaL?iaﬁ'mLLasﬁmi’i’gﬁ’nwamaéuazmiLLU’Q

wadgnsduiuguarmaidyvesddidinauvanmatevesdadiPauazlianing
Laboratory for microscope, cell and comments, cell membrane and transport,

enzyme and bioenergetics, plant tissue and animal tissue, cell cycle and cell division,

reproductio
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dninauvannszninmsgauine
mermand 338 wasuinnssy Ly
P . . - , FRarunanuaonndasva mangaIua?
3.2 a9 gna FI’ILLT‘LN Ltaw?mqsuwaemmm dosd - 7 wﬂ 2555
3.2.1 919138UszAMangne Tayssuu CHECO
Ho-uwana AMsTuEDY
Gu Yl AUMUIYINTT .
- = = HENUNIITINTG
7 AR (d111397) . wangns
Foan1tu ViduFanmsfine i Uiuuge
1 wwaigals MynTEIR MUY 01053111 | 01053121
FOINARNTINTE 1. Effects of acetylated and octenyl-succinated starch on 01053231 | 01053302
.U, Aneneansuasivaiulagniseaimisg) properties and release of green tea compounded 01053302 | 01053311
WesAteududy 1 starch/LLDPE blend films, 2563 01053421 | 01053421
uvIvEndanyasATans, 2550 . Effects of plasticizers on water sorption and aging 01053452 | 01053490
Us.a. Gnenmaninisemns) stability of whey protein/carboxy methyl cellulose 01053490 | 01053493
uTineduinuaseand, 2555 films, 2563 01053493 01053496
. Effects of pea protein on properties of cassava starch 01053496 | 01053497
edible films produced by blown-film extrusion for oil 01053497 | 01053498
packaging, 2563 01053498
. Antifungal films from trans-cinnamaldehyde
incorporated poly (lactic acid) and poly(butylene
adipate-co-terephthalate) for bread packaging, 2563
. Characterization of starch, agar and maltodextrin blends
for controlled dissolution of edible films, 2563
. Active meat packaging from thermoplastic cassava starch
containing sappan and cinnamon herbal extracts via
LLDPE blown-film extrusion, 2563
2 wnamalgiltl Uninasinlsa* NI 01053213 | 01053213
919158 1. Nanoclays in food and beverage packaging, 2562 01053442 | 01053423
a.u. UlanafiuayTanweded) 2, Zinc migration and its effect on the functicnality of a 01053490 | 01053442
uwivendodaling, 2566 low-density polyethylene-ZnO nanocomposite film, 01053493 | 01053452
M.Ene. (Pulp and Paper Technology) 2562 01053496 | 01053490
Asian Institute of Technology, 2553 . Novel LDPE riboflavin composite film with dual function | 01053497 | 01053493
Ph.D. (Packaging Technology) of broad-spectrum light barrier and antimicrobial 01053498 | 01053496
Yonsei University, South Korea, 2561 activity, 2562 01053497
010534598
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?a—u’mﬁqa NTEaUHIY
anfu AWML -
a - HAITUNIIIUINTS ) e
Hoan1tu VidnuansAnen Uagthy ﬂ%’u:J‘a;q
3 uadyndad Sganged U 01053111 | 01053111
J0IMANS1N15Y 1. An analysis of the influence of hand hole and 01053213 | 01053121
. (nalulaginisussy) Wesidaududy 2 ventilation hole design on compressive strength of 01053459 | 01053213
UATINYIABINYATANERS, 2536 corrugated fiberboard boxes by an artificial neural 01053471 | 01053441
M.S. (Packaging Technology) network model, 2563 01053490 | 01053459
Rochester Institute of Technology, USA, 2. Water resistance improvement of paperboard by 01053493 | 01053471
2541 coating formulations based on nanoscale pigments, 01053496 | 01053490
Ph.D. (Engineering Management) 2563 01053497 | 01053493
University of Science and Technology, 3. Seal strength evaluation of flexible plastic films by 01053498 | 01053496
USA, 2545 machine testing and human peeling, 2561 01053497
4. Effect of heat treatment temperature on properties of 01053498
electrosprayed paperboard, 2561
4 UNENEEE umRvg AUUAATHULTEA 01053317 | 01053433
3031ENT1A58 Pilot Scale Treatment of Natural Rubber Processing 01053433 | 01053481
mu. (mﬁqmawnﬁu) Wastewater using Organoclay, 2562 01053481 | 01053490
anumaluladnszasuindnssuasivila, 01053490 | 01053493
2541 REVEL) 01053493 01053496
2a4. (rmnssuail) 1. Mechanical Property Deterioration of PBAT/PLA/ENR 01053496 | 01053497
wumingdomaluladwisaomndisuys, 2504 Mulching Films for the Cultivation of Fruit Trees and 01053497 | 01053498
20, (Amnsunai) Flowers Under Real Field Conditions, 2564 01053498
UMANgIALINwAsAARS, 2548 2. Novel polylactic acid/epoxidized natural rubber
biofoams: Modelling and water absorption, 2563
5 unREIYATUNS 2T WA 01053111 | 01053111
H128Mansanse 1. Overall migration of water-hyacinth and areca leaf 01053315 | 01053315
m.u. (vemansuazinalulainisoms) plates for single-use food containers, 2564. 01053421 | 01053421
Hyshdeususiu 2 2. Effect of processing cycles on properties of polyethylene | 01053442 | 01053442
uTIngndBinuasAans, 2549 terephthalate, 2564. 01053490 | 01053490
M.Sc. (Bioscience and Biotechnology) 01053491 | 01053491
Kyushu University, Japan, 2551 01053493 | 01053493
Ph.D. (Agricultural Science) 01053496 | 01053496
Kyushu University, Japan, 2554 01053497 | 01053497
01053498 01053498

L
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Fa-uuana

ANTUHDU
andu Aumdadgans .
p — HAUNINIVINIG winges
Foantiu Vilduansdne Vaqiiu NERIET
6 wnamlesad s3ezanalsal U3 01053212 | 01053212
HU8AansINTSE 1. Crystallization behavior of plasticized poly(lactide) film 01053315 | 01053315
m.u. (naluladinszuaunismianiinas by poly(L-lactic acid)-poly(ethylene glycol)-poly(L-lactic | 01053317 | 01053317
fand) Washtaudutu 1 acid) triblock copolymer, 2563 01053490 | 01053490
U InedeinensmaEns, 2550 2. Advances in research and development of bioplastic 01053491 | 01053491
m.a. Gnemaninediues) for focd packaging, 2563 01053493 | 01053493
JrImINTAlvMInede, 2557 3. Microstructural analyses of biaxially oriented 01053496 | 01053496
polylactide/modified thermoplastic starch film with 01053497 | 01053497
drastic improvement in toughness, 2562 01053498 | 01053498
4. Mechanical, thermal and biodegradation behaviors of
poly(vinyl alcohol) biocomposite with reinforcement of
oil palm frond fiber, 2562
7 unaniviung Sanitand* MUY 01053212 | 01053121
271158 1. Properties and release kinetics of pine bark 01053213 | 01053212
™., Gvemaniuazmaidlainisems) incorporated agar and carrageenan films, 2563 01053490 | 01053213
U IvandusssuAans, 2544 2. Inhibition of melanosis and microbial growth in Pacific 01053493 | 01053425
M. (iwAluladnisussy) white shrimp (Litopenaeus vannamei) using high CO, 01053496 | 01053490
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Sustainable development. Sustainable development goals. Circular economy. Supply chain in
packaging industry. Sustainable packaging. Packaging material selection. Functional design. Packaging
manufacturing process. Biopolymers and biodegradable polymers. Life cycle assessment. Reduce, reuse and

recycling of packaging. Packaging for circular economy. Legislation and regulation. Case studies.
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Historical evolution of smart packaging. Principle of smart packaging. Smart packaging materials.
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Pharmaceutical and medical device industry. Principles of packaging design and development for drugs
and medical devices. Related regulation. Packaging compliances. Secondary and transportation packaging for
pharmaceutical product. Packaging for healthcare service. Packaging for parenteral product. Sterilization
technique and package testing. Chemical composition and structure of tablet medicine. Mathematical modeling

for pharmaceutical packaging desien.
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Type, configuration, and molecular weight of Type, configuration and molecular weight of
polymers. Synthesis of polymers and polymerization polymers. Synthesis of polyrers and polymerization
processes, Crystallinity, melting, and glass transition of processes. Characteristics of polymers. Applications
polymers, Factors affecting melting and ¢lass transition of polymers in packaging industry. Specifications of
temperatures. Mechanical behavior of polymers. plastic packaging. Additives for polymers. Plastic

Deformation of polymers. Additives for polymers. material properties.
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Principles and analytical methods of chemical and
physical compositions of synthetic polymers and
biopolymers related to agro-industry. Use of analytical
instruments, gas  chromatography, and  liquid
chromatography and analysis of rheological properties of

polymer.
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Principles and analytical methods of chemical and
physical properties of petroleum-based and bio-based
polymers for packaging. Use of analytical instruments,
gas chromatography and liquid chromatography.
Analysis of rheological properties of polymer. Quality

control of materials.
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Industrial applications of biopolymers. composites. Biodegradation and industrial applications
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Applications of polymers in packaging. Blending
and compounding of polymers. Converting process of
polymers. Rheology of polymers. Thermal, mechanical,

barrier, optical, chemical properties of polymers.
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Chemical structure, properties and applications
of polymers in packaging. Blending and compounding
of polymers. Converting processes of polymers.
Properties testing of polymers. Qil and water
resistance, mechanical, barrier and optical properties.
Package forming. Properties testing of packages. Seal

strength and compression strength.
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Packaging process steps. Analysis of packaging Packaging process steps. Analysis of packaging

process. The development of packaging process. process. Development of packaging process.

Automatic packaging machinery.

Operating principtes and control of packaging process. | Operating principles and control of packaging process.
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Principle of structural and graphic design. Material
selection in packaging. Principle of package design and
development. Design for value added. Factors affecting

package design. Packaging design for exported products.
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wudsuiuasiaiosdions ndidinm

Business model. Open innovation for
packaging development in fast moving consumer
goods and cosmetics. Specification and design
process. Pilot and plant trial. Package testing and
legislation for fast moving consumer goods and

cosmetics. Case study.
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Introduction

. Type, configuration, and molecular weight of polymers
. Synthesis of polymers and polymerization processes

. Characteristics of polymers

. Applications of polymers in packaging industry

. Specifications of plastic packaging

. Additives for polymers

. Plastic material properties
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14, ﬂﬂiWﬂ%MUiiijﬁW%ﬁ?ﬂLﬂ%@ﬁ Form-fill-seal machine

1
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Z ms%ugﬁlémax%wwmaaﬂﬁqaﬂizmumﬁm?ﬂ (cast sheet extrusion)
3. MstugUusTIfasifenszuumsmeslimedy (thermoforming)

4, ms%gﬂwraagﬁmﬁﬁwmzmum‘sﬁmt‘é’ﬁuﬂﬁuﬁ (injection molding)

5. matugURdRRenszuIumsa i@l (blown film extrusion)
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. MITUgUUsIAfeEnszuIunIsean (extrusion blow molding)
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1. Sustainable development 3
2. Circular economy in packaging supply chain (concept & activities) 6

3. Sustainable packaging

3.1 Material selection

3.2 Functional design

3.3 Manufacturing process
. Biopolymers and biodegradable polymers
. Life cycle assessment
. Reduce, reuse and recycling of packaging
. Packaging for circular economy

. Legislation and regulatory
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. Case studies
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\A1lA33183%7 (Course Outline) Frutalusussens
1. Introduction 3

Overview of pharmaceutical and medical device industry
Pharmaceutical packaging by function and material

Packaging development for pharmaceutical product

Regulation for pharmaceutical packaging

Secondary and transportation packaging for pharmaceutical product
Packaging in healthcare service

Packaging for parenteral drug delivery

VWL N AW N

Sterilization technique and package testing
10.Chemical structure of tablet medicine
11.Packaging design for tablet medicine

12.Moisture uptake modeling of packaged pharmaceutical products
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13.Case studies
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1

2
3
a4
5
6
¥
8

. Packaging machinery

. Liquid filling systems

. Solid filling systems

. Form-fill-seal and thermoform-fill-seal systems
Sealing process

. Labeling

. Cartoning and case packing

. Palletizing process

9. Quality control in packaging line

1
1
1

© N o A W N

0. Process design in packaging
1.Tracking/tracing and inspection systems
2.Automation and robotics in packaging process

334

Packaging machines selection
Liquid and solid filling

Horizontal and vertical form-fill-seal
Heat shrink process

Labeling

Cartoning and case packing
Palletizing software

Packaging process design

9. Tracking/tracing and inspection in packaging process

1
1
1

0.HACCP and GMP for quality control in packaging line
1. Automation and robots in packaging line
2. Final project

3
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1. Introduction 2

. Business model and packaging role
. Packaging development

. Consumer behavior analysis

2
3
a4
5. Packaging components and specifications
6. Specification and design for mold-based packaging
7. Specification and design for printed packaging
8. Secondary and transportation packaging development
9. Packaging testing and analysis
10. Packaging safety and evaluation
11. Related regulation and legislation
12. Case studies

37U

PuTINLUGURNS

il mﬁLﬂi’lzﬁu,anaaﬁﬂssna‘uLLax§ué?uwaaqﬁuviiqﬁmﬁ
. MIIATIEAUUU competitor analysis
. MIBUUVULAZATITEURINOATDIUEAT LT LA WL
. MIBULUVLATATIRERURINgAves U TusUnuasaiRu

. MIAdauUIIIAMsInguAtinsUsznaunaln wu Uu w5e applicator

. MITIULBEATITADU drawing VBIUNLRLALUURUNYDIUNTEAY

. MINAABUTUINY ESCR wag weathering ¥893UUUTIYALUN

wmmmwmmwwgg‘gmmmmmappmr\>|\>

2
5
4
5
6. NSOULATATIVEDY drawing VOINURNNLALWIANAVBIUNSY
.
8
9

. MINAABY color fastness Wag rub test YDINUNLA
10.MIUNAUDUNIN NN TRAUINIYULUTTY

10.1 ﬂ’]'ﬁ"w"ﬁ”umuﬁul,t,uuLﬁaﬂ%’uﬂqdmuﬂ%}ﬁu

10.2 M3a319 drawing UazAMUAYAINGAEINSURTITEDY

10.3 NIFATNRUUUVUTIAUN Uazvadou

i o N W

10.4 ﬂﬂ'ﬁﬁqLﬁuawﬂﬁ’}Ué{ULLUULLaﬁNaﬂ']‘i‘VIﬂﬁE]'U

379U

&



WUUWOTHUTIUYNTUNBIIUNIIYING

V] 9sdETURnveunangns | INTYUTEIMENGNS
v & =

£l GROREIELLY [ snansdaivew

sA.A5.00gA08 MQYnN15easA

dusansAnesziuUiyeyuen U wa. 2555

TEAUANN

UFIUIUNTY

(iszy A-U)

1. HAULAITBISEUISEY A1 wiledausaunanudeinis

2. HANUIY
Panrong, T., Karbowiak, T. and N. Harnkarnsujarit. 2020. Effects of acetylated

and octenyl-succinated starch on properties and release of ¢reen 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)

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., Choi, J., Park, H.J. and S. Ko. 2019. Zinc migration and M 1
its effect on the functionality of a low-density polyethylene-ZnO
nanocomposite film. Food Packaging and Shelf Life. 20: Article ID
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)
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Archaviboonyobul, T., Chaveesuk, R., Singh, J. and T. Jinkarn. 2020. An M 1
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 M 1
paperboard by coating formulations based on nanoscale pigments.
Journal of Coatings Technology and Research. 17: 1609-1617.
(Scopus)
Nilmanee, S., Jinkarn, T., Jarupan, L., Pisuchpen, S. and A. Yoxall. 2018. Seal M 1
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 M 1

temperature on properties of electrosprayed paperboard. Packaging

Technology and Science. 31: 61-69. (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. Waeuide
Nampitch, T. 2020. Mechanical Property Detericration of PBAT/PLA/ENR

Mulching Films for the Cultivation of Fruit Trees and Flowers Under

Real Field Conditions. International Journal of Technology and

Engineering Studies, 6(1): 8-15 (Scopus)
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Puttajan, S. and T. Nampitch. 2019. Novel polylactic acid/epoxidized natural
rubber biofoams: Modelling and water absorption. ScienceAsia. 45:

138-144. (Scopus)
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Chongcharoenyanon, B, Prateep Na Thalang, A., Chalodech, N. and T. K 0.2
Tansiri. 2021. Overall migration of water-hyacinth and areca leaf plates
for single-use food containers. Proceedings of the 59™ KU Annual
Conference. 2: 772-779. Bangkok, 10-12 March 2021.
Gusting, R. T,, Sane, A, Jariyasakoolroj, P. and B. Chongcharoenyanon. 2021. K 0.2

Effect of processing cycles on properties of polyethylene terephthalate.

Proceedings of the 59™ KU Annual Conference. 2: 710-717. Bangkok, 10-
12 March 2021.
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Jariyasakoolroj, P., Rojanaton, N. and L. Jarupan. 2020. Crystallization behavior M 1.0
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 1.0
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 1.0
Chirachanchai. 2019. Microstructural analyses of biaxially oriented
polylactide/modified thermoplastic starch film with drastic improvement
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 1.0

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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Leelaphiwat P., Chanasinphawatkun, N., Prompa, K. and N. Harnkarnsujarit.
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. Hamkarnsujarit. 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 modified 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: ngud 1)
Nuamduang, P., Chcnhenchob, 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)
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Suppakul, P. 2019. Packaging, Active and Intelligent: Polymer Applications. C 1
pp. 1958-1989. In Mishra M. (Ed.): Encyclopedia of Polymer applications.
Volume lll. CRC Press, Boca Raton, United Kingdom.
2. WAUIY
Doi, N.M,, Sae-Eaw, A, Suppakul, P. and P Chompreeda. 2019. Assessment of M 1
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