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Special Guest

Mr. Masaki Morotomi
General Manager of intellectual Property department
Toyo Seikan Kaisha, Ltd.

“UdANSsUUSSINTUTTUUSINAGUU
Packaging Innovation in Japan”
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http://www.toyo-seikan.co.jp/petbottle/barrierbottle/
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Specifications and Standards
for Foods, Food additives,
etc. Under the Food
Sanitation Act (Abstract)
2010
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Commission Regulation (EU)
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- @1985a18L9UDA Fowaz 50 (simulant D1)
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- Plasticizer 1¢ikn DINCH DBS ATBC
- ESBO
- vlesunanlen
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EU DIRECTIVE 94/62/EC
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¢ Specifications and
Standards for Foods, Food
additives, etc. Under the Food
Sanitation Act (Abstract) 2010
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& BSEN 14372 :2004
Child use and care articles -
Cutlery and feeding utensils
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& BS EN 14350-2 : 2004
Child use and care articles -
Drinking equipment

= = aa o Y = .
wanlley lasidlon FAden Az wuiFen Usen wads @131y N-nitros-
amine Volatile compound content

WsEn

& ASTM C738-94
(Reapproved 2011)

& AOAC 973.32 : 2005

& BS 6748: 1986

& Council Directive
84/500/EEC (with amendment
Commission Directive 2005/
31/EC of 29 April 2005)

¢ DIN 51031: 1986

ISO 6486 : 1999

ISO 8391 : 1986
19n.32-2546

L R R 2

ERe!
wARLE

¢ SO 7086 : 2000
¢ U9N.603- 2546
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LAY

& BS EN 602 : 2004
Aluminium and Aluminium
alloys - Wrought  products -
Chemical composition of
semi-finished products
used for the fabrication
of articles for use in
contact with foodstuff
& 1U9N.325: 2532
& 1U9N.789 : 2531

lasudley #daeu nowns Inimiiley Unifa uuniides

= a =3 a o = A <
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& Guidelines on metals
and alloys used as food
contact materials

ISO 8442 : 2004
1U9n.2440 : 2552
19n.808 : 2531
18n.410 : 2525
uan.451 : 2526
18n.835 : 2531
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Asuau asiley neuns nmiew
Iniia Tauddy 3ufey

lavielndou

Guidelines on metals
and alloys used as food
contact materials

ISO 8442 : 2004
19N.2440 : 2552
19N.808 : 2531
19n.410 : 2525
UaN.451 : 2526
1U9n.835 : 2531
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N

-
=1~

mmiing  English

Ministry of Science and Technology of Thailand

( Lwln Department of Science Service

% We would like to invite you to attend a

Center for ASEAN Food Contact Material Testing “
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2) Auledguineaeuianduiaenmsvesendou (http:/foodcontact.dss.go.th) (1w 2)

A

Center for ASEAN Food Contact Materials Testing
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1072011 on plastic materials and articles intended to come into contact with food h
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From 1 July 2011 kitchenware made & +|  Accreditation.
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of melamine or polyamide originating ‘_,(_‘:_@5"
4| or consigned from China or Hong
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i 2 P VHH - _ B : Method Development of
wWun sy dsondta T adas s aua e At Fun 15sHAR SHAUA SHA AR i rules  of Requlation EU No ik ronbiakaaas
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louida audner*
augauue Ugeyimmuna**

(secondary amine, R NH) aglulaseadne wu daitunlad,
lalnlearsunue, uaglngusy Feanursasiliiinans
dunidnguwils MFendy “lulaseiiy (N-nitroamine)”
Yuitoulundndamiensld 2] uay International Agency
for Research on Cancer (IARC) [3] ladnlulnseniiu
aglunguvesansneuzsaiadu-lulasly (N-nitroso
compounds) filfanufAsenseninseiiuniegiiy
lulpsiauesnles (nitrogen oxides, NOx) visalnaalulasyi
(nitrite salt, NO -) [4-5] Fauandlawaunsiadiaelui

R,-NH+NO,—>R,-N-N=0

(ofiunfend) (lulmseniiv)

NToyansAnwIIdenuinsesas 90 Uedans
Tungululasefiunin 300 vfla Wuaisnsuziselu
é’mﬁgmqﬂé’mum Tulnserduasviaduanuisavinla
WangiSalaluadonanag fu wu wu-lulaslylawsaediu
(N-nitrosodimethylamine) tJuanusyinlifnuziedu
wazidu-lulnslalaeSatediu (N-nitrosodiethylamine)
duanuwalififouziSsdiviaznasneimsludnivnaass
Fugu [6] vonanitlulnsiiuduhldiniosenluoteoy
A Taun du Yan e nsziwzdaany wazdveou [7]
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wazgeeewnde Wudu [4, 8-9] uwseinaisldeosn
1AsgIUMIAAeURAR et Weidumstiestiudunse
nnsvandaelulasmduainnindasissgidusian
Tnglanizdmsuinn 91y ansgasnilioenuinsgiu
ASTM F1313-90 (2011) Standard Specification for
Volatile N-Nitrosamine Levels in Rubber Nipples on
Pacifiers [10] ; anainelsulaeanuinsgiu laun
EN 14350-2:2004 Child use and care articles - Drinking
equipment- Part2: Chemical requirements and tests
[11], EN 12868:1999 Child use and care articles -
Methods for determining the release of N-nitrosamine
and N-nitrosatable substances from elastomer or
rubber teats and soothers [12], tay EN 71-12 : 2013
Safety of toys Part 12 :
N-nitrosatable substances [13] ; &1m5uUsemelnglasan

N-nitrosamines and

UINTPIUHENNUNOAAIMNTIN WBN. 969-2533 TIUULI4
dmsuvinu [14]

ASTM F1313-90 (2011) lanvualiiuuens
Waond11suNIIn (rubber nipples on pacifiers) Usana
Tulpseniiusaulaliiiu 20 dluiududiu (part per bil-
lion, ppb) %38 0.02 Hadnsusionlaniuvesdivea [10]
Beuzdl EN 14350-2:2004 wag 18n. 969-2533 ldtuunlsl
fvsunalulasedusinluiiunesdmsurnuumsnle
laitfiu 10 ppb wse 0.01 Tadnsuseilansuvesiietig
[11, 14 Snvis EN 14350-2:2008 Sermusliiusanaans

n3UIMEImIANSUSNISIMUSITRFe U YUSU I

lulnsodulundnsiamens sauisFauue e 1sunIsn
AIEnyAilA Liquid Chromatography - Tandem
Mass Spectrometry (LC-MS/MS)
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fannsadsuguidululasonduld (N-nitrosatable
substances) aalaiAu 0.10 dnlugudan (part per
million, ppm) %38 0.10 Hadnsusenlansuvesiieed [11]
drunstlvesaudmsuian EN 71-12:2013 laruunli
lulnsenilu wazarsiiarunsadsuguidululaseniy
ansandoudreanveadudmiudiniiinengsiini 3 ¥
visevenaunazdudnildlutin el 50 ppb (0.05
fadnSudenlaniuvesdiegnq) was 1 ppm (1 Jadnsuse
AlansuraaRiega) Auanu [13]

Jagtunguaruarsdunidlundndusigulng
Tassnaiadl nauinenaanduins iesjiRnisiannse
nagoumUsaulaseniivlunanfosiens saustaiu
g1admsumsn Tnensafinlulasuniuaindogiedeinng
919891M 35U ASTM F1313-90 (2011) waiwslen. 969-2533
waznaaaumysnalulasenduluasiiatnlddemada
liquid chromatography-tandem mass spectrometry
(LC-MS/MS) Faduviln triple-quadrupole mass
analyzer faudidnisldlu EN 71-12:2013 iles91n
LC-MS/MS @inanala (sensitivity) Ssanunsansiatn
arslulnsenduiifivsunasiisedu 1 ppb wazdiaau
LlAaN1ZLR299 (specificity) Tun1snsiaiaanslulaseaiiu
wavulindaiilnssadrefiumnsnefuld venanilananseald
naaeuldhearsfiiuazlufiiadosnineoguungd
Soilfaunsanaaeululnsoniuaianneg Wiy
8nene [15]

Wauug Na s uNIsnNT el urowain
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weanesedNfidTeuazdyn drundaduvinfiiinduun
Tlni Tnglssnundniaiosduaziivanuialdudamn
¥ANaTeIARIuNsEUILNSETelsA (Pasteurizing)
AeuthluussqaTesiy wnkdafiinduinldlvaluaiil
aulveysind (Flaw) Sudesninnisnszunn liidadu
FausnszUILNTUTTY MIvuds Mt Satmdd
oradugadiavessesunn (Crack) Mvinlwanuanls
Tusgwinanszuiunsussgasesiy flssnundndes
Fadanvinuiafidainuudeusaiodinduunlding
lunsufuilssnundaliaunsonsiaaeuiiavinwiala
NNYIA (ATIVADULRNILUINUUINYIA) UAIUITOAANTDS
panutaidanuudusdlifosiu Tnsvnusafiiinduu
Tolnazgndedasiiuadasussduganeaunas
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st 19l5fnudiflvaaud s uruniefinau
NSPUIUNITAN WARANTUITENINNTEUIUNITUTIY UTHW
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wehnduinldnifiuenluaensudaiiondsnsdauen
vmeeniounsussydes Uitndoviaihinduuldln
990 2 USEWM (A waz B) MISUANLANTUNEIRINKIY
A5UIUNTT Pasteurizing SNwaIzn1suANLIRInLsIsy

nilug nzuzan*

M8l (internal pressure) Fansuaniinunndnaanui
uazMsuANKUULSINssumnangly (Water hammer) 3aifin
Puusufurinu uandusy 2 laewnaufiitennuisn
A fiUFInamsuanannn i InuTEn B uitnnandes
uwisiiAssamiletuosu fiRnadevgiuuia Tasinis
WANAUaLIAINTITU TATIEINAWAAVDINITHANAILNITIA
ANNLATEAANANS (Residual stress) luvaauilagldiades
StrainMatic™ sl inafialnatlsiwdu (Polarization)
AATIERUTIN AATEn (Residual stress) Tutdloud
wanslusy 3-4 TasnnsAnunilfiaunfgiuitsessivi
v wduannnneliinn1ssaudaves Residual
stress Favinlviauigandunnauduse

7w 1 ifudeyalulssauussyides

o

* innenmanstiuignis lassnisilanduazimnssy
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1) msifinauudaussiieainudeu (Heat
strengthening) A n13¥ilRuAwdsusslnevinldiia
AIULAUINUSISA (Compressive stress) TiRILAD uay
A URINLIIRS (Tensile stress) Tuitloufa Seanansa
yhlilaonslianufeunnuiiigamgligenieamgiinana
NIIUTHY (Glass transition temperature, Tg) wAsNg

a

gauniaauiivenm (Softening point) eyl
Bushganindoudn

2) n1seuLta (Annealing) Ao n1seuLianany
Residual stress luiifours Tneniseudasninufoud
gaunnigenIngumngil Tg Usvana 20-30°C

3) n1sARaRUMILASIwaLa (Sol-gel coating)
ADNTLARBURILAIAI8ET aIaTATO YA ITRTUURILAT
Tflshunsndllusesunnld wsednid -l lusesunn
swuinseuliisesunnuened ssidedlilumsiadeu
HaAAe TEOS (Tetraethyl Orthosilicate, Si (OC2H5)4)
uanslunn 5

@) (b)

29 2 anvaznrsusniduuuy (a) Internal pressure
uag (b) Water hammer

S o

AT 3 H@NI5IA Residual stress

w7 4 seedmiduudvIsumIhnaulglvlugui 3
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(@) (b)

M 5 dupeunInAdeuRauianag TEOS (a) msuivanlusuluars TEOS (b) linauseuviauda (c) Uaeelsiduda

ns@nwldguuinuiaitindusnldlnian 2
U wazvauiadilieeniiunisldonu Sunuuisas 15
10 NANITIAATIZYNT Residual stress Tuvanuna uagi
mmuf’w’aﬁgmmaé’ulﬂmiﬁ;Lﬁﬂ%‘lumamimﬁm WuUIHa
Residual stress aasvaauialaifianuduiusidaauiuns
LANYBIVIN UNIRTINANT Residual stress Hoe WU
90713 Residual stress innndulslunn atiilesainiades
StrainMatic™ Mmmmﬂﬂ%ﬂﬁﬂizﬁ;ﬂﬁwm Residual

stress TIiAinNTEBUANULIAENULRILATL ogrelsfa
NA91NNN5IA Residual stress gean (0 ) lugd 6 uandli
Wiinanuialdiudail Residual stress Tuilfoufasunnnia
yanuilv uazideguvanuifiinduanlilysiannuid
A uag B 91uuwisag 15 990 113LA1E9 Residual stress
WNUIIRNINUTIN A Tduruwandia o _anN31IN9N
USEN B Fedonnd et uUsuIanIsLAnYe99In9In
U A Tuanan1snde

e N
Maximum Residual Stress in Glass Bottles
3.5
== yaplual
3 T =m gamindunnlglud A
\ - WIMUNALNTLE 12! B
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2N 6 HANITIA Residual stress [WyInuna
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