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migration modeling, 179
 
regulatory status of, 164-165
 

rubbers (see Food contact rubbers)
 
structural components, 161
 

Food contact notifications (FCNs), 51,
 
78-79
 

active and intelligent materials, 196-197
 
coatings, 171-172, 171 f
 
FCSs, 162, 163
 
multilaminate materials, 173f, 175f, 177
 
paper and board, 202
 
regenerated cellulose, 118
 
rubber, 152
 

Food contact rubbers
 
Belgium, 145
 
Canadian FCMs' regulation, 154
 
Chinese requirements, 155-156, 156f
 
CoE resolutions, 149-150
 
Czech Republic, 145
 
definition of, 141
 
Directive 93/II/EEC, 143-144
 
EFSA report, 144
 
EU Regulation 1935/2004, 143, 144
 
examples of, 141, 142f
 
FDA requirements, 151-154
 
France, 144, 145-146
 
Germany, 146, 147
 
Italy, 147
 
Japanese requirements, 154-155
 
Mercosur resolutions, 154
 
Netherlands, 46, 144-145, 147
 
silicone (see Silicone rubber)
 
Slovak Republic, 147
 
Spain, 147-148
 
Taiwanese requirements, 156
 
vulcanized rubber, formulations for, 141
 

Food contact substance (FCS), 69-70
 
21 CFR 170--189, 162, 163-164
 
definition of, 162
 
FCN process, 162, 163
 
migration modeling, 179
 

FOODMIGROSURE, 33
 
Food Regulation Agreement (Australia), 126
 
Food Safety Basic Act
 

food contact rubber, 154-155
 
regenerated cellulose, 123
 

Food Safety Law, 66, 124
 
Food Sanitation Act (FSA)
 

plastics, regulation of, 81-82
 
regenerated cellulose, 123
 

Food simulants, 44-45
 

Index 

Food Standards Australia New 1J. 
(FSANZ), 126
 

EVA polymer, 101
 
EVOH polymer, 103
 
HDPE,85
 
LDPE,85
 
LLDPEs, 87
 
PB-l (see Polybutene-I (PB-l
 
plastics, regulation of, 80
 
PMP, 92
 
polyamides, 98
 
polycarbonate, 100--101
 
polyesters (see Polyesters)
 
polypropylene, 88, 89
 
polystyrene, 97
 
PVC, 95
 
PVDC,96
 

FRA. See Food Regulation Agre 
(Australia) 

FSANZ. See Food Standards Au 
Zealand (FSANZ) 

Functional barrier (FB), 177-17c 

G 

Gas chromatography (GC), 7-8,
 
Gaussian molecular weight distr
 

15-16
 
Generally recognized as safe (G
 

78-79
 
active and intelligent material
 

196-197
 
paper and board, 201-202
 
rubber, 153
 

German Federal Institute for Ri 
Assessment, 73
 

paper and board, 207
 
regenerated cellulose, 115-1]
 
silicone rubber, 148, 149
 

German Federal Ministry of FOl 
Agriculture and Consuml 
(BMELV),73 

German Food, Consumer Articl 
Code, 115
 

Glass cells, 4-5, Sf
 
Good manufacturing practices (
 

7-8,43-44
 
paper and board, 203
 
regenerated cellulose, 113, 1
 



Index 

e Food contact rubbers) 
omponents, 16 I 
notifications (FCNs), 5 I, 

intelligent materials, 196-197 
71-172,17It 
163 

ate materials, 173t, 175t, 177 
board,202 

cellulose, I 18 

rubbers 
45 
CMs'regulation, 154 

quirements, 155-I56, 156t 
tions, 149-150 
ublic, 145 

of,141 
3/1i/EEC, 143-144 
rt, 144 
tion 1935/2004, 143, 144 

of, 141, 142t 
'rements, 151-154 

, 145-146 
146, 147 

quirements, 154-155 
resolutions, 154 
s,46, 144-145, 147 

ee Silicone rubber) 
public, 147 
-148 
requirements, 156 
rubber, formulations for, 141 
substance (FCS), 69-70 

70-189, 162, 163-164 
Iof, 162 
:ess, 162, 163 
I modeling, 179 
IWSURE,33 
ttion Agreement (Australia), 126 
. Basic Act 
act rubber, 154-155 
~d cellulose, 123 
Law,66,124 

tion Act (FSA) 
egulation of, 81-82 
:d cellulose, 123 
lilts, 44-45 

Index 

Food Standards Australia New Zealand 
(FSANZ), 126 

EVA polymer, 101 
EVOH polymer, 103 
HOPE,85 
LOPE,85 
LLOPEs, 87 
PB-I (see Polybutene-I (PB-1» 
plastics, regulation of, 80 
PMP, 92 
polyamides, 98 
polycarbonate, 100-101 
polyesters (see Polyesters) 
polypropylene, 88, 89 
polystyrene, 97 
PVC, 95 
PVOC,96 

FRA. See Food Regulation Agreement 
(Australia) 

FSANZ. See Food Standards Australia New 
Zealand (FSANZ) 

Functional barrier (FB), 177-179 

G 

Gas chromatography (Ge), 7-8, 7f 
Gaussian molecular weight distribution, 

15-16 
Generally recognized as safe (GRAS), 5 I, 

78-79 
active and intelligent materials, 

196-197 
paper and board, 201 -202 
rubber, 153 

German Federal Institute for Risk 
Assessment, 73 

paper and board, 207 
regenerated cellulose, 115- I 17 
silicone rubber, 148, 149 

German Federal Ministry of Food, 
Agriculture and Consumer Protection 
(BMELV),73 

German Food, Consumer Articles and Feed 
Code, 115 

Glass cells, 4-5, 5f 

Good manufacturing practices (GMPs), 
7-8,43-44 

paper and board, 203 
regenerated cellulose, 113, II4 

215 

GRAS. See Generally recognized as safe 
(GRAS) 

Greece, 207 

H 

Hazard Analysis and Critical Control Points 
(HACCP), 183-184 

HB 307, 15 
HOPE. See High-density polyethylene 

(HOPE) 
Health Canada, 71, 154 
Health Products and Food Branch 

(HPFB),79 
EVA polymer, 101 
EVOH polymer, 102 
HOPE,85 
LDPE,84 
LLDPEs,87 
PB-1 (see Polybutene-1 (PB-1» 
PMP, 92 
polyamides, 98 
polycarbonate, 100-101 
polyesters (see Polyesters) 
polypropylene, 88, 89 
polystyrene, 97 
PVC, 95 
PVDC,96 

High-density polyethylene (HDPE), 85-86 
High-impact polystyrene (HIPS), 96-97 
High-performance liquid chromatography 

(HPLC), 9-10 
Housewares, 106-107 
HPFB. See Health Products and Food Branch 

(HPFB) 
Hygiene Package of 2004, 183-184 

I 

Indirect food additive, 195, 196-197 
Inductively coupled plasma atomic emission 

spectrometry (ICP-AES), 28 
Inductively coupled plasma (ICP) 

technique, 13 
Institute for Health and Consumer Protection 

(IHCP), 113 
INVIMA. See National Institute of Drug and 

Food Surveillance 
Irgacure® 184, 26, 27[ 
Irgacure® 65 I, 26, 27[ 



L 

216 Index 

Irganox® 245,22-23, 22f 
Italy
 

food contact rubbers, 147
 
paper and board, regulation of, 207
 
regenerated cellulose, 117
 

ITX chemical structure, 25, 26f 

J
 
Japan
 

active and intelligent materials, 197
 
EVA polymer, IO!
 
EVOH polymer, 103
 
food contact rubbers, 154-155
 
HDPE,86
 
LDPE,85
 
LLDPEs,87
 
paper and board, regulation of, 208
 
P8-1 (see Polybutene-I (P8-1))
 
plastics, regulation of, 81-82
 
PMP,92
 
polyamides, 98
 
polycarbonate, 100-101
 
polyesters (see Polyesters)
 
polypropylene, 88, 89
 
polystyrene, 97
 
PVC, 95
 
PVDC,96
 
regenerated cellulose, 123-124
 

Japan External Trade Organization (JETRO)
 
food contact rubber, 155
 
regenerated cellulose, 123
 

Japan Hygienic Association of Vinylidene
 
Chloride (JHAVDC), 81-82
 

Japan Hygienic Olefin and Styrene Plastics
 
Association (JHOSPA), 81-82
 

Japan Hygienic PVC Association (JHPA),
 
81-82
 

Japan Paper Association (JPA), 208
 

K 

Kinetic experiment, 32, 33f
 
Korean Food and Drug Administration
 

(KFDA), 125
 

Letter of no objection (LONO), 79, 119
 
LFGB. See German Food, Consumer Articles
 

and Feed Code
 

Limit of detection (LOD), 13-14
 
Limit of quantification (LOQ), 13-14
 
Linear low-density polyethylene (LLDPE),
 

28-29, 86-87
 
Liquid chromatography, 9-10, 13
 
Low-density polyethylene (LDPE), 84-85
 
Low limits of detection (LOQ), 8
 

M 

Mass spectrometer (MS), 10-11
 
Melamine/formaldehyde (MF), 103-104
 
MERCOSUR. See Common Market of the
 

South 
Methylation, 8-9, 8f 
MHLW. See Ministry of Health, Labour and 

Welfare (Japan)
 
MIGRATEST© EXP, 32-33
 
Migration modeling, 179-180
 
Migration testing
 

analytes separation, 8-10
 
analytical test methods, 8
 
CFR 21, 55-M
 
FCN,55--62
 
ionisation and detection of ana1ytes, 1~13
 
mass transport processes, 29
 
metal boxes, 28
 
overall migration (OM) testing, 14-15
 
packaging stability, 28-29
 
photoinitiators, 25-26
 
plastics (see Plastics)
 
primary aromatic amines, 27-28
 
semi-quantitative determination, 7-8
 
solution preparation, 4-5
 
specific determination, 5--6
 

Mineral oil aromatic hydrocarbons 
(MOAH),207 

Mineral oil saturated hydrocarbons 
(MOSH),207 

Ministry of Health, Labour and Welfare 
(Japan), 208
 

plastics, regulation of, 81-82
 
regenerated cellulose, 123
 

Multilaminate materials
 
21 CFR Section 177.1390, 172-173, 173t
 
21 CFR Section 177.1395, 174-176, 175t
 
co-extrusions, 172
 
effective FCNs, 173t, 175t, 177
 
lamination, 172
 

Index 

Multilayer materials, US regul
 
21 CFR 17~189, 162, 163

coatings (see Coatings)
 
FCAs (see Food contact arti
 
FCN process, 162, 163
 
FFDCA,162
 
functional barrier, 177-179
 
migration modeling, 179-18
 
multilaminates (see Multilar
 

materials)
 
PIM, 161-162
 
TOR exemption process, 16:
 

N 

Nanomaterials, 69, 70
 
Nanotechnology, 69
 
National Center for Toxicolog
 

Research, 72
 
National Institute of Drug and
 

Surveillance, 123
 
Netherlands
 

food contact rubbers, 46, 14
 
paper and board, regulation
 

N-methylmorpholine-N-oxide I
 
Novolac glycidyl ethers (NaG
 
Nylon 6, 97-98
 

o 
Ordinance on Food and Comn
 
Ordinance on Materials and A
 
Organic coatings, 165-169
 
Oriented polypropylene (OPP:
 
Overall migration (OM) testin
 

44--45, 44t, 45t 
OxyFresh, 192
 

p 

PAAs. See Primary aromatic a 
Packaging Utensils RegulatiOl 
Paper and paperboard 

aqueous and fatty food, 21
 
176.170, 52, 54t, 17~]
 

8fR recommendations, 207
 
China, regulations in, 208...:
 
CoE Resolution AP (2002)
 
Czech legislation, 207
 
dry food, 21 CFR Part 176.
 

53t, 201
 



Perfluorooctane sulfonate (PFOS), 
24-25,241 

Perfluorooctanoic acid (PFOA), 24-25, 24f 

Permeation, 3--4 
PET. See Polyethylene terephthalate (PET) 
PFOA. See Perfluorooctanoic acid (PFOA) 
Phthalates, 19-20 
PLA. See Polylactides (PLA) 
Plasticiser, 19-22 
Plastics, 15-19 

ABS,98-100 
antioxidants and UV-absorbers, 22-23 
Canada, HPFB, 79 
21 CFR 177,53, 57t 
China, 80-81 
definition of, 77 
EU Regulation, 79 
EVA polymer, 101 
EVOH polymer, 102-103 
FSANZ,80 
housewares, 106--107 
Japan, 81-82 
MERCOSUR resolutions, 82-83 
MF reins, 103-104 
monolayer films, 104 
monomers, 15-16, 17 
multilayer structures/laminates, 104-106 
oligomers, 15-17, 18-19 
PCR polymers, 107 

PAAs. See Primary aromatic amines (PAAs) 
Packaging Utensils Regulations, 1979,207 
Paper and paperboard 

aqueous and fatty food, 21 CFR Part 
176.170,52,541,170-171,201 

BfR recommendations, 207 
China, regulations in, 208-210 
CoE Resolution AP (2002) I, 206 
Czech legislation, 207 
dry food, 21 CFR Part 176.180, 52, 

53t, 201 

Ordinance on Food and Commodities, 118 
Ordinance on Materials and Articles, 118 
Organic coatings, 165-169 
Oriented polypropylene (OPP), 168 
Overall migration (OM) testing, 14-15, 

44--45, 441, 45t 

OxyFresh, 192 

o 

Netherlands 
food contact rubbers, 46, 144-145, 147 
paper and board, regulation of, 207 

N-methylmorpholine-N-oxide (NMMO), 127 
Novolac glycidyl ethers (NOGE), 17-18, 18f 
Nylon 6, 97-98 

p 

s separation, 8-10 
'cal test methods, 8 
1,55-64 

55--62 
ion and detection ofanalytes, 10-13 
ansport processes, 29 

boxes, 28 
migration (OM) testing, 14-15 

ing stability, 28-29 
nitiators, 25-26 
s (see Plastics) 

aromatic amines, 27-28 
uantitative determination, 7-8 
n preparation, 4-5 
c determination, 5--6 

ioil aromatic hydrocarbons 
~OAH), 207 
oil saturated hydrocarbons 
~OSH), 207 
r of Health, Labour and Welfare 
apan),208 
:s, regulation of, 81-82 
erated cellulose, 123 
ninate materials 
1R Section 177.1390, 172-173, 173t 
1R Section 177.1395, 174-176, 175t 
:fUsions, 172 
ive FCNs, 173t, 175t, 177 
ition, 172 

Index 

etection (LOD), 13-14
 
uantification (LOQ), 13-14
 
-density polyethylene (LLDPE),
 

29,86--87
 
omatography, 9-10, 13
 
ity polyethylene (LOPE), 84-85
 

ts of detection (LOQ), 8
 

trometer (MS), 10-11
 
/forrnaldehyde (MF), 103-104
 
UR. See Common Market of the
 

uth 
'on, 8-9, 8f 
See Ministry of Health, Labour and 
elfare (Japan) 

sro EXP, 32-33
 
modeling, 179-180
 
testing
 

Index 217 

Multilayer materials, US regulations
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Polytetrafluoroethylene WTFE), 24-25
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UK Food Standards Agency (FSA)
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Virtual safe dose (VSD), 55
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