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1. Test Facility Organisation and Personnel

GLP-OECD
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1. Test Facility Organisation and Personnel

1.1 Test Facility Management’s Responsibilities
1. Each test facility management should ensure
that these Principles of Good Laboratory
Practice are complied with, in its test facility.

1. Test Facility Organisation and Personnel

1.1 Test Facility Management’s Responsibilities
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2. a) ensure that a statement exists which
identifies the individual(s) within a test
facility who fulfil the responsibilities of
management as defined by these Principles
of Good Laboratory Practice.

2. 2) In54M59 99 UBNA1TNITNINU (DOC-CER-49-01) SULUAVNTAN
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b) ensure that a sufficient number of qualified
personnel, appropriate facilities, equipment,
and materials are available for the timely
and proper conduct of the study
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1. Test Facility Organisation and Personnel (Cont’d)

GLP-OECD
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¢) ensure the maintenance of a record of the
qualifications, training, experience and job
description for each professional and
technical individual

¢) Tnsams« et wilulsgiamsonsuvesynains Aumianas
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d) ensure that personnel clearly understand the
functions they are to perform and, where
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necessary, provide training for these
functions A28 3AN1UR1IA (on-the-job training)
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valid Standard Operating Procedures are P . D s 9 uwe - e o 94
established and followed, and approve all Juaoumsihusuiudedlasumsaaamldinmsljialaedinedos
original and revised Standard Operating
Procedures.
f) ensure that there is a Quality Assurance | g flgsranusidadiuynainsveslasamsg slindhiidumsdsziu

Programme with designated personnel and
assure  that the quality assurance
responsibility is being performed in
accordance with these Principles of Good
Laboratory Practice
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1. Test Facility Organisation and Personnel (Cont’d)
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g) ensure that for each study an individual | g ydy Director ¥04Tn5IM54 Taidinazlszaumsaimhaudums
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the study is initiated. Replacement of a

Study Director should be done according to ﬂizﬁﬂgquwm AIN. LU GC, GC-MS, AAS, HPLC, ICP, XRF L‘ﬂusgl}u
established procedures, and should be

documented
1 1 1 d { o 1
h) ensure, in the event of a multisite study, | 1) Jasemsa WuawRsrivimsanndreausuiloves s, nazaiv
that, if needed, a Principal Investigator is oo Y e e m . e w dome o
designated, who 1is appropriately trained, DUNNYTAUNIATDY TIUNIVWNNIPNTAT UNT. m"lmﬂu’i’lmumwp gvian
. . . v
qualified and experienced to supervise the 1) il Tasamsdndou

delegated  phase(s) of the study.
Replacement of a Principal Investigator
should be done according to established
procedures, and should be documented

. E4
i) ensure documented approval of the study | ) g1 Tasamsa sauiadesmualumsdfinaumumsaaaeunay
plan by the Study Director
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J) ensure that the Study Director has made the | §) gydfe ) arwddavesyaanshlddsiunsdnuimihid Qa
approved study plan available to the Quality

9
Assurance personnel AY

. . . J
2. k) ensure the maintenance of an historical file 2. K Tasamsa Wuaulvive0anns mssani SOP Fasariivului
of all Standard Operating Procedures.
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1. Test Facility Organisation and Personnel (Cont’d)
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1) ensure that an individual is identified as D ade ) anudnavesyaansi Ingsvumsanyisaihnde ms

responsible for the management of the
archive(s)

U

IANIBNAT Achieve ﬁs]l’JfJ 14 DOC-CER-49-01

m) ensure the maintenance of a master
schedule

a ua 1< { o o o g
m) unu1iaeilu master schedule NaAAINITIINM TN gIaTITY
:: < o 13 o
Tuduaeumsnawuay taz Insansa Wuawdonild liduilym
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n) that test facility supplies meet requirements
appropriate to their use in a study

n) gUnsaimudesmualuizmsves USFDA {18114 ludesfiiams
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Ao myugwaraan JelSulniimsl¥myuzudaFuiluiaglu

wolfiamsn lunu

p) ensure that test and reference items are
appropriately characterised
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q) establish procedures to ensure that
computerised systems are suitable for their
intended purpose, and are validated,
operated and maintained in accordance with
these Principles of Good Laboratory Practice
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1. Test Facility Organisation and Personnel (Cont’d)

GLP-OECD wamsilsziiudes funams wie
; E4 v El v
3.When a phase(s) of a study is conducted at a | 3 §gfnuaiiliifertosiumsduinulngensg i (Insesmsfed Hszezna -
test site, test site management (if appointed) 4. . A . - , g A
will have the responsibilities as defined above | NHMuaFaRY) Tueraamnlimsduiiulngamsunnnd 1 au am. deddl
with the following exceptions: 1.1.2 g), 1), J) | qrsfiarsansanis 1asanisan GLP
and o).
o) ensure for a multi-site study that clear lines | o) Tagamsa utlmthiinnusuiareuvesynaInsAeAT DOC-CER-

of communication exist between the Study
Director, Principal Investigator(s), the
Quality Assurance Programme(s) and study
personnel

49-01 uadetednadauyaans i Ivud luilgm Taelddinumsane
o . 1 4 [~ I
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1.2 Study Director’s Responsibilities
1. The Study Director is the single point of study
control and has the responsibility for the
overall conduct of the study and for its final
report.

o

1.2 A5 VA0 UYRIRMAUMSANYI (Study Director)

o 9 o

1. fvuaunumuiNvesdinumsAneIamenals DOC-CER-49-01 1ag

k4
1 %

TiSuraweuduiuTasensa 1dqaie sawnamssenunamsfneg

2. These responsibilities should include, but not
be limited to, the following functions. The
Study Director should:

a) approve the study plan and any amendments
to the study plan by dated signature.
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MumsfnEnssuRarenlulszduae 1l

e

2.
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a) IWmsoudAuNEMSANEIMIomMsun luilasuualag

q

b) ensure that the Quality Assurance personnel
have a copy of the study plan and any
amendments in a timely manner and
communicate effectively with the Quality
Assurance personnel as required during the
conduct of the study
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1. Test Facility Organisation and Personnel (Cont’d)

GLP-OECD wamsisziudesl finms

c) ensure that study plans and amendments
and Standard Operating Procedures are - v 2 a y
available to study personnel madutduau lahainlvg Raeandesiuninensuazia

' A
c) uwumiﬁuﬁmmﬁmuﬂ"l”imnyﬂmﬂs IATDINUD UAZAT FIUVBITUADY

d) ensure that the study plan and the final
report for a multi-site study identify and 5 e vy
define the role of any Principal euativauyseine luliflymanudidon
Investigator(s) and any test facilities and
test sites involved in the conduct of the
study

< a 4 a { o 1 o A
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2. ¢) ensure that the procedures specified in the | 5 o) Juaoumsanivauiiuaiuluenasnaua 8 14dinede iy
study plan are followed, and assess and

document the impact of any deviations from MIANKITUAATOD HAMIATINTR VYU INUND I Yaansdal §iia luas
the study plan on the quality and integrity of
the study, and take appropriate corrective - 4o s v mwe Y
action if necessary; acknowledge deviations | NIAANHI Fadududesldsumsud |y
from Standard Operating Procedures during
the conduct of the study.
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f) ensure that all raw data generated are fully | £ gi55@512ABIATRAI0 AAS TMTHVHHANIIATIZHRRNU TUMT YRS
documented and recorded.
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g) ensure that computerised systems used in | o) 5zq9neuiunesH1FluTnsimsa adesdu Ao Aouitunesvouniosilo
the study have been validated

1 v
3Lﬂﬁ$ﬂ( LLEIZﬂ@ﬂﬁ’Jm@{m@QﬂﬁﬁﬁWﬂ\ﬂu c?aﬁaﬁmnuumu Y2K taz i

Tsunsunms1Fnumme (Win aa)




1. Test Facility Organisation and Personnel (Cont’d)

GLP-OECD
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h) sign and date the final report to indicate
acceptance of responsibility for the validity of
the data and to indicate the extent to which
the study complies with these Principles of
Good Laboratory Practice

h) Msasvenaziinudlsiuivestoyaldduiumsed dausreauniiy
s ' = 0 & o Ao o A g &
auysaingszInmInioy Taseziimsassenas Tunmiuiloms vy

TA5an5

i) ensure that after completion (including
termination) of the study, the study plan, the
final report, raw data and supporting material
are archived

9 Y

. A A o d vy o
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1.3 Principal Investigator’s Responsibilities
The Principal Investigator will ensure that the
delegated phases of the study are conducted in
accordance with the applicable Principles of
Good Laboratory Practice.
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1.4 Study Personnel’s Responsibilities

1. All personnel involved in the conduct of the
study must be knowledgeable in those parts of
the Principles of Good Laboratory Practice
which are applicable to their involvement in the
study.
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1. Test Facility Organisation and Personnel (Cont’d)

GLP-OECD
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2. Study personnel will have access to the study
plan and appropriate Standard Operating
Procedures applicable to their involvement in
the study. It is their responsibility to comply
with the instructions given in these documents.
Any deviation from these instructions should be
documented and communicated directly to the
Study Director, and/or if appropriate, the
Principal Investigator(s).

a) approve the study plan and any amendments to
the study plan by dated signature.

E
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3. All study personnel are responsible for recording
raw data promptly and accurately and in
compliance with these Principles of Good
Laboratory Practice, and are responsible for the
quality of their data
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4. Study personnel should exercise health
precautions to minimise risk to themselves and to
ensure the integrity of the study. They should
communicate to the appropriate person any
relevant known health or medical condition in
order that they can be excluded from operations
that may affect the study
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2. Quality Assurance Programme
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2. Quality Assurance Programme 2. Quality Assurance Programme
2.1 General 2.1 5001211/
1. The test facility should have a documented . Y. o ~ W oAy .
Quality Assurance Programme to assure that 1. Tasamsa m‘ﬁuﬂ%Iz_jmﬂumﬁﬁﬂmmwm‘w wmsseiugann
i 1 1 i o A < A vad a ua o
studies performed are in compliance with Tamsdutduauduldaumumal jianavesiesdjiams dredesina
these Principles of Good Laboratory Practice. . ) )
] ) 9 [ =<
yosynanstazilymin ilmisnudwlszduguamillumsmung ¥
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ud lvdremsimuanthnludutitluass o Tl
2. The Quality Assurance Programme should be 2. Tasamsa dmualigmnumsanyrimehadiumsdssiuganm
carriecd out by an individual or by |, _ Su e v . <
individuals designated by and directly | #3070 avosynansuaz i bifivitsnudulsgduaunilums
1 4 o 1 J I :1’
responsible to management and who are | 00 gaudludremssmuaniinludmidiuage q 1
familiar with the test procedures.
3. This individual(s) should not be involved in 3. Tnsamsa Smualngmnumsdnyimhidumsiseiugaunin

the conduct of the study being assured
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2.2 Responsibilities of the Quality Assurance
Personnel

1. The responsibilities of the Quality Assurance
personnel include, but are not limited to, the
following functions. They should:

2.2 Responsibilities of the Quality Assurance Personnel
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2. Quality Assurance Programme (Cont’d)

GLP-OECD wamsisziiurieal fuAms wio
a) maintain copies of ?111 approved stlfdy Plal}s a) Ejf‘hﬁuﬂ1aﬁﬂmffjué’ﬁuﬁummuﬁammﬁmmmmaﬂmi
and Standard Operating Procedures in use in | »
the test facility and have access to an up-to- | YHADU
date copy of the master schedule
1 1 o w I o A o o
b) verify that the study plan contains the b) Aidumsansuiudduiumsdahuwumsinidienismse
information required for compliance with these | |
Principles of Good Laboratory Practice. This SWAUYAaINsYeelAsINIG
verification should be documented
1 1 1 1 o < o . A o
¢) conduct inspections to determine if all e) AmnumsAnyuiludduiumsastnaeumsiinuvesynains 1

studies are conducted in accordance with these
Principles of Good Laboratory Practice.
Inspections should also determine that study
plans and Standard Operating Procedures have
been made available to study personnel and are
being followed

Inspections can be of three types as specified
by Quality Assurance Programme Standard
Operating Procedures:

e Study-based inspections

e Facility-based inspections

e Process-based inspections
Records of such inspections should be
retained.

dullmunuamalfianavesiestjiiams




2. Quality Assurance Programme (Cont’d)

GLP-OECD wamsisziiiudesl fiiams e \/
d) inspect the final reports to confirm that the f) Asrumsanpuiudduiumssamhseauntivauysel
methods, procedures, and observations are
accurately and completely described, and
that the reported results accurately and
completely reflect the raw data of the studies
€) promptly report any inspection results in ¢) Amfumsanpuiudduiiunmsasisaeumsihaninszinadey
writing to management and to the Study v . 2 -
Director, and to the Principal Investigator(s) wazdnihvuaeulfinam
and the respective management, when
applicable
f) prepare and sign a statement, to be included d) Addumsdnyududduiiumsasinaoy

with the final report, which specifies types
of inspections and their dates, including the
phase(s) of the study inspected, and the
dates inspection results were reported to
management and the Study Director and
Principal Investigator(s), if applicable. This
statement would also serve to confirm that
the final report reflects the raw data.
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3. Facilities
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3. Facilities

3.1 General
1. The test facility should be of suitable size,
construction and location to meet the
requirements of the study and to minimise
disturbance that would interfere with the
validity of the study.

3. Facilities

3.1 159912 11/
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2. The design of the test facility should provide
an adequate degree of separation of the
different activities to assure the proper
conduct of each study.
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3.2 Test System Facilities

1. The test facility should have a sufficient
number of rooms or areas to assure the isolation
of test systems and the isolation of individual
projects, involving substances or organisms
known to be or suspected of being biohazardous.
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2. Suitable rooms or areas should be available
for the diagnosis, treatment and control of
diseases, in order to ensure that there is no
unacceptable degree of deterioration of test
systems.

a 4 a o
2. Iﬂi\?ﬂ'ﬁ"l amiww‘ﬂwmﬁmﬂﬁmmmmuammmﬁﬂumﬂm%uz
A v A a o A ] o A A
15 1NAALAT B0z AoNNALe Yy YL %mmmmﬂummmﬂmmw

DUATY




3. Facilities (Cont’d)
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3. There should be storage rooms or areas as
needed for supplies and equipment. Storage
rooms or areas should be separated from rooms
or areas housing the test systems and should
provide adequate protection against infestation,
contamination, and/or deterioration

< o 1 (R
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3.3 Facilities for Handling Test and Reference Items
1. To prevent contamination or mix-ups, there
should be separate rooms or areas for receipt
and storage of the test and reference items, and
mixing of the test items with a vehicle.
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2. Storage rooms or arcas for the test items
should be separate from rooms or areas
containing the test systems. They should be
adequate to preserve identity, concentration,
purity, and stability, and ensure safe storage
for hazardous substances.
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3.4 Archive Facilities
Archive facilities should be provided for the
secure storage and retrieval of study plans, raw
data, final reports, samples of test items and
specimens. Archive design and archive
conditions should protect contents from untimely
deterioration.
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4. Apparatus, Material, and Reagents
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3.5 Waste Disposal

Handling and disposal of wastes should be
carried out in such a way as not to jeopardise the
integrity of studies. This includes provision for
appropriate collection, storage and disposal
facilities, and decontamination and
transportation procedures.
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4. Apparatus, Material, and Reagents

1. Apparatus, including validated computerised
systems, used for the generation, storage and
retrieval of data, and for controlling
environmental factors relevant to the study
should be suitably located and of appropriate
design and adequate capacity.

4. Apparatus, Material, and Reagents
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2. Apparatus used in a study should be
periodically inspected, cleaned, maintained,
and calibrated according to Standard
Operating Procedures.  Records of these
activities should be maintained. Calibration
should, where appropriate, be traceable to
national or international
measurement.
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3. Apparatus and materials used in a study
should not interfere adversely with the test
systems.
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5. Test Systems
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4. Chemicals, reagents, and solutions should be
labelled to indicate identity (with concentration
if appropriate), expiry date and specific storage
instructions. Information concerning source,
preparation date and stability should be
available. The expiry date may be extended on
the basis of documented evaluation or analysis
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5. Test Systems

5.1 Physical/Chemical
1. Apparatus used for the generation of
physical/chemical data should be suitably
located and of appropriate design and adequate
capacity.

5. Test Systems
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2. The integrity of the physical/chemical test
systems should be ensured.
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5.2 Biological
1. Proper conditions should be established and
maintained for the storage, housing, handling and
care of biological test systems, in order to ensure
the quality of the data.
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5. Test Systems (Cont’d)
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2. Newly received animal and plant test systems
should be isolated until their health status has been
evaluated. If any unusual mortality or morbidity
occurs, this lot should not be used in studies and,
when appropriate, should be humanely destroyed.
At the experimental starting date of a study, test
systems should be free of any disease or condition
that might interfere with the purpose or conduct of
the study. Test systems that become diseased or
injured during the course of a study should be
isolated and treated, if necessary to maintain the
integrity of the study. Any diagnosis and treatment
of any disease before or during a study should be
recorded.
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3. Records of source, date of arrival, and arrival
condition of test systems should be maintained
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4. Biological test systems should be acclimatised to
the test environment for an adequate period before
the first administration/application of the test or
reference item.
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Y
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5. All information needed to properly identify the
test systems should appear on their housing or
containers. Individual test systems that are to be
removed from their housing or containers during
the conduct of the study should bear appropriate
identification, wherever possible.
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6. During use, housing or containers for test systems

should be cleaned and sanitised at appropriate intervals.

Any material that comes into contact with the test
system should be free of contaminants at levels that
would interfere with the study. Bedding for animals
should be changed as required by sound husbandry
practice. Use of pest control agents should be
documented.
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7. Test systems used in field studies should be located
so as to avoid interference in the study from spray drift

and from past usage of pesticides.
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6. Test and Reference Items

6.1 Receipt, Handling, Sampling and Storage
1. Records including test item and reference item
characterisation, date of receipt, expiry date,
quantities received and used in studies should be
maintained.

6. Test and Reference Items
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2. Handling, sampling, and storage procedures
should be identified in order that the
homogeneity and stability are assured to the
degree possible and contamination or mix-
up are precluded.
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3. Storage container(s) should carry
identification information, expiry date, and
specific storage instructions.

1 a

% Y 1 ~ Y1 v [ < Py
3. ﬂ1°]5u$1155i]§]']@EJNL“]ﬁ1Nﬂ1$ﬂﬁﬂﬂﬂi$ﬂ1yﬂﬂiiﬂﬂ1%1ﬂﬁjﬁ\?@?ﬂﬂ'liiﬂﬂlﬂﬂll'ﬂu

]
a va v AA

D) Yo o ' A a P
‘VifN‘]J{]‘UG]ﬂﬁVIL!‘V] l‘lﬂiﬂﬂ’mfﬂﬂ LW@SEIﬂﬁ’JLﬂi”IZ‘I’WI’EIM],‘]J

6.2 Characterisation

1. Each test and reference item should be
appropriately identified (e.g., code, Chemical
Abstracts Service Registry Number [CAS
number], name, biological parameters).

6.2 Characterisation

1. 1081935 ea 1 DOC-CER-49-02 daudsialiniasgiuiisieazideadneuineguad

2. For each study, the identity, including batch
number, purity, composition, concentrations, or
other characteristics to appropriately define each
batch of the test or reference items should be
known.
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3. In cases where the test item is supplied by the
sponsor, there should be a mechanism,
developed in co-operation between the sponsor
and the test facility, to verify the identity of the
test item subject to the study.
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4. The stability of test and reference items under
storage and test conditions should be known
for all studies.
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5. If the test item is administered or applied in a
vehicle, the homogeneity, concentration and
stability of the test item in that vehicle should
be determined. For test items used in field
studies (e.g., tank mixes), these may be
determined through separate laboratory
experiments.
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6. A sample for analytical purposes from each
batch of test item should be retained for all
studies except short-term studies.
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7. Standard Operating Procedures

7.1 A test facility should have written Standard
Operating Procedures approved by test facility
management that are intended to ensure the
quality and integrity of the data generated by
that test facility. Revisions to Standard
Operating Procedures should be approved by
test facility management.

7. Standard Operating Procedures
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7.2 Each separate test facility unit or area should
have immediately available current Standard
Operating Procedures relevant to the activities
being performed therein. Published text books,
analytical methods, articles and manuals may be
used as supplements to these Standard Operating
Procedures.
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7.3 Deviations from Standard Operating Procedures
related to the study should be documented and
should be acknowledged by the Study Director
and the Principal Investigator(s), as applicable
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7.4 Standard Operating Procedures should be 7.4 FuppumMsiau (SOP) nedvesnulnsinisa aseuagumsiiauludiun
available for, but not be limited to, the following

' E4
categories of test facility activities. The details menuauae Ty
given under each heading are to be considered as
illustrative examples.

1. Test and Reference Items f0619102 TAd1999 (DOC-CER-49-02)
Receipt, identification, labelling, handling,
sampling and storage.
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2. Apparatus, Materials and Reagents 2. Apparatus, Materials and Reagents
a) Apparatus a) Apparatus
Use, maintenance, cleaning and calibration. mslfaseddin  Msdianuazetn  msgouiion  AuHuUMIMUENE1S

4
TA39M59 LazTUABUNSHINU

a) Computerised Systems b) Computerised Systems
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Validation, operation, maintenance, security, Tasamsa Tidszuuasunaaasmmizlumsiiany uansiauludiunneidos

change control and back-up. - - D - ., 4 - .
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C) Materials, Reagents and Solutions C) Materials, Reagents and Solutions

. . Tasamsa 1¥e31all Analytical grade agasiatianasgiudgaiimatiouszy 130
Preparation and labeling.
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3. Record Keeping, Reporting, Storage, and
Retrieval

Coding of studies, data collection, preparation
of reports, indexing systems, handling of data,
including the use of computerised systems.

3. Record Keeping, Reporting, Storage, and Retrieval

a ) o < o ' oA
Tagans Nvlﬁl‘fl SOP LﬂWszﬂ‘Vii‘Uﬂ”ﬁlﬂ‘]Ji’nJ’i’JiJei’l}@yﬁﬂﬁ%ﬁ’ﬂﬂﬂ”ﬂuLﬂﬂiﬂﬂTi‘/I

4. Test System (where appropriate)
a) Room preparation and environmental room
conditions for the test system

4. Test System
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b) Procedures for receipt, transfer, proper
placement, characterization.
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c) Test system preparation, observations and
examinations, before, during and at the
conclusion of the study.
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d) Handling of test system individuals found d) Ta5amsa MmsinsizinadeummzuaalsntasaznINMFU a1y -
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5. Quality Assurance Procedures 5. Quality Assurance Procedures
Operation of Quality Assurance personnelin | n153/53fuganimveslazamsa duiiuaulasdiiulazems lesnniiynainsiiia

planning, scheduling, performing,
documenting and reporting inspections.
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8. Performance of the Study

8.1 Study Plan
1. For each study, a written plan should exist
prior to the initiation of the study. The study
plan should be approved by dated signature of
the Study Director and verified for GLP
compliance by Quality Assurance personnel as
specified in Section 2.2.1.b., above. The study
plan should also be approved by the test facility
management and the sponsor, if required by
national regulation or legislation in the country
where the study is being performed.

8. Performance of the Study

8.1 Study Plan
E4 v
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2. a) Amendments to the study plan should be
justified and approved by dated signature of
the Study Director and maintained with the
study plan.
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b) Deviations from the study plan should be
described, explained, acknowledged and
dated in a timely fashion by the Study
Director and/or Principal Investigator(s) and
maintained with the study raw data.
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3. For short-term studies, a general study plan
accompanied by a study specific supplement
may be used.
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8.2 Content of the Study Plan

The study plan should contain, but not be
limited to the following information:

8.2 Content of the Study Plan
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URUMSANEIN09ATZNO VAT

1. Identification of the Study, the Test Item and
Reference Item
a) A descriptive title

1. Identification of the Study, the Test Item and Reference Item
4 a a wva a 4
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b) A statement which reveals the nature and
purpose of the study
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c¢) Identification of the test item by code or
name (IUPAC; CAS number, biological

o) drpgnannadoutlunruzisINa 3 ¥iia MnmInaae S

GITREY (CAS 7440-43-9) tazazn 2 (CAS 7439-92-1)

¢) Name and address of the Study Director
parameters, etc.)
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d) The reference item to be used
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2. Information Concerning the Sponsor and the
Test Facility

a) Name and address of the sponsor

2. Information Concerning the Sponsor and the Test Facility

A A Y o ' Y o Y
a) %a&&az%@gﬂlmQﬁuuﬁuuiﬂﬂmi ﬂgclumﬂﬁ’ﬁﬂu1ﬁ’w® 5

b) Name and address of any test facilities and
test sites involved.
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c) Name and address of the Study Director
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d) Name and address of the Principal
Investigator(s), and the phase(s) of the study
delegated by the Study Director and under the
responsibility of the Principal Investigator(s).
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3. Dates
a) The date of approval of the study plan by
signature of the Study Director. The date of
approval of the study plan by signature of the
test facility management and sponsor if
required by national regulation or legislation in
the country where the study is being
performed.

. Dates
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b) proposed experimental starting and
completion dates.

b) MUUAMIHINUIZYIUN ga1AN 2549 — TUIAN 2550

4. Test Methods
Reference to the OECD Test Guideline or
other test guideline or method to be used.

4. Test Methods
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5. Issues (where applicable)

a) The justification for selection of the test
system

5. Issues (where applicable)
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b) Characterisation of the test system, such as
the species, strain, substrain, source of supply,
number, body weight range, sex, age and
other pertinent information.
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¢) The method of administration and the
reason for its choice
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d) The dose levels and/or concentration(s),
frequency, and duration of administration/
application
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¢) Detailed information on the experimental
design, including a description of the
chronological procedure of the study, all
methods, materials and conditions, type and
frequency of analysis, measurements,
observations and examinations to be
performed, and statistical methods to be used
(if any).
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6. Records

A list of records to be retained.

6. Records
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8.3 Conduct of the Study

1. A unique identification should be given to
each study. All items concerning this study
should carry this identification. Specimens from
the study should be identified to confirm their
origin. Such identification should enable
traceability, as appropriate for the specimen and
study.

8.3 Conduct of the Study
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2. The study should be conducted in accordance
with the study plan.
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3. All data generated during the conduct of the 3. Tnsamsa 1 enans Insams uazduaoumsihau smualidnneidodduua
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accurately, and legibly by the individual azmumauuumﬂmagaﬂﬂ uaszuUveImIthaudad Ity ldasuuag uan
entering the data. These entries should be S
signed or initialled and dated
4. Any change in the raw data should be made 4. Foyadavd Idoinmsihauiimstuiin Fadeyadun1d lusimsud 1y lunsdn

so as not to obscure the previous entry, should
indicate the reason for change and should be
dated and signed or initialled by the individual
making the change
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. Data generated as a direct computer input
should be identified at the time of data input
by the individual(s) responsible for direct data
entries. Computerised system design should
always provide for the retention of full audit
trails to show all changes to the data without
obscuring the original data. It should be
possible to associate all changes to data with
the persons having made those changes, for
example, by use of timed and dated
(electronic) signatures. Reason for changes
should be given
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9. Reporting of Study Results
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9. Reporting of Study Results
9.1 General
1. A final report should be prepared for each
study. In the case of short term studies, a
standardised final report accompanied by a
study specific extension may be prepared.

9. Reporting of Study Results
9.1 General
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2. Reports of Principal Investigators or scientists
involved in the study should be signed and
dated by them.
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3. The final report should be signed and dated by
the Study Director to indicate acceptance of
responsibility for the validity of the data. The
extent of compliance with these Principles of
Good Laboratory Practice should be indicated
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4. Corrections and additions to a final report
should be in the form of amendments.
Amendments should clearly specify the reason
for the corrections or additions and should be
signed and dated by the Study Director
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5. Reformatting of the final report to comply with
the submission requirements of a national
registration or regulatory authority does not
constitute a correction, addition or amendment
to the final report
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9.2 Content of the Final Report The final report
should include, but not be limited to, the
following information:

1. Identification of the Study, the Test Item and
Reference Item
a) A descriptive title

J
9.2 Content of the Final Report finanlsznauad1ariooaail:

1. Identification of the Study, the Test Item and Reference Item
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b) Identification of the test item by code or
name (IUPAC, CAS number, biological
parameters, etc.)
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(CAS 7440-43-9) 11az@znd (CAS 7439-92-1)

c) Identification of the reference item by name
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d) Characterisation of the test item including
purity, stability and homogeneity
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2. Information Concerning the Sponsor and the
Test Facility
a) Name and address of the sponsor

2. Information Concerning the Sponsor and the Test Facility

a) Fouagoguosdaivayulnsims (anih 5)

b) Name and address of any test facilities and
test sites involved
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c) Name and address of the Study Director
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d) Name and address of the Principal
Investigator(s) and the phase(s) of the study
delegated, if applicable
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¢) Name and address of scientists having
contributed reports to the final report
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3. Dates

Experimental starting and completion dates.

3. Dates
FLEZNMIMIANYIAD a1l 2549 — WUIAY 2550

4. Statement

A Quality Assurance Programme statement
listing the types of inspections made and their
dates, including the phase(s) inspected, and the
dates any inspection results were reported to
management and to the Study Director and
Principal Investigator(s), if applicable. This
statement would also serve to confirm that the
final report reflects the raw data.

4. Statement
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Tassmssmualiiidennuluswauativauysainszyluiowesmsseiu

Yo dy =< dil Y dyl 9y
ﬂmmw"hmu “wamﬁﬁﬂmuazmawﬂuimqmmuumumﬁmnﬁamagmmz

4 '
MruMIMnumuTuasuMIANEINA MU 137

5. Description of Materials and Test Methods
a) Description of methods and materials used

5. Description of Materials and Test Methods
[ L4 a a J o t4
a) JaqeilnsainazIsmsnnsznszylunesnuativawysal

b) Reference to OECD Test Guideline or
other test guideline or method

b) 353U 121U Uee FDA Elemental Analysis Manual for Food and Related

Products (FDA, 2000)

6. Results
a) A summary of results

6. Results
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b) All information and data required by the
study plan
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c) A presentation of the results, including
calculations and determinations of statistical
significance
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d) An evaluation and discussion of the results
and, where appropriate, conclusions Name
and address of any test facilities and test
sites involved

a 1 % 4 oA
d) ﬂTiﬂﬂﬂiWﬂWaﬂWiﬁﬂHTﬂQiuﬁ?ﬂﬂ?u%ﬂﬂﬁﬂﬂuim waz InsIMsa AuUHUMSs
:/I a wa s A A a J G
Navua o 01M3URTANT 1 (F1) quiinieieInnmansuazima lulag

winInedema TuTadgsun3 111 0.0 IN080 A.q5u15 015009 UATIIHTUT 30000

7. Storage
The location(s) where the study plan, samples
of test and reference items, specimens, raw
data and the final report are to be stored.

7. Storage
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d) Name and address of the Principal
Investigator(s) and the phase(s) of the study
delegated, if applicable
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10. Storage and Retention of Records and
Materials
10.1 The following should be retained in the
archives for the period specified by the
appropriate authorities:
a) The study plan, raw data samples of test and
reference items, specimens, and the final
report of each study

10. Storage and Retention of Records and Materials
10.1 MITINIINBAAT (archives) NeTpaiUBNETAD Wil :
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b) Records of all inspections performed by the b) TiufindumsasnaeuivenslsziunanmuedInsanisq
Quality Assurance Programme, as well as
master schedules.
] 1 1M1 @ 1 (= < 4 1 A 2
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systems

f) The historical file of all Standard Operating
Procedures
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g) Environmental monitoring records
In the absence of a required retention period,
the final disposition of any study materials
should be documented. When samples of test
and reference items and specimens are
disposed of before the expiry of the required
retention period for any reason, this should be
justified and documented. Samples of test
and reference items and specimens should be
retained only as long as the quality of the
preparation permits evaluation.
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10.2 Material retained in the archives should be
indexed so as to facilitate orderly storage and
retrieval.
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10.3 Only personnel authorised by management
should have access to the archives. Movement
of material in and out of the archives should be
properly recorded.
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10.4 If a test facility or an archive contracting
facility goes out of business and has no legal
successor, the archive should be transferred to the
archives of the sponsor(s) of the study(s).
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FLAME ATOMIC ABSORPTION SPECTROMETRIC

DETERMINATION OF LEAD AND CADMIUM EXTRACTED
FROM CERAMIC FOODWARE

1. Scope and Application

This method describes procedures for using flame atomic absorption spectrometry (AAS)

to quantitatively determine lead and cadmium extracted by acetic acid at room

temperature from the food-contact surface of foodware. The method is applicable to food-
contact surfaces of silicate-based materials (earthenware, glazed ceramicware, decorated
ceramicware, decorated glass, and lead crystal glass) and is capable of determining lead
concentrations greater than approximately 1.0 ug/mL and cadmium concentrations greater
than approximately 0.1 pug/mL. This method also describes contamination control
procedures which ensure that leach solutions are not contaminated and are suitable for
subsequent analysis by graphite furnace AAS if lead and cadmium concentrations are too
low to be determined by flame AAS (are less than 1.0 and 0.1 pg/mL, respectively.) This
method describes a specific analytical sequence of measurements which demonstrates
proper instrument operation during the time period in which test solutions are analyzed.

2. Summary of Method

Lead and cadmium are extracted from the food-contact surface of test vessels by filling
them with 4% acetic acid to within 6-7 mm (1/4") of overflowing and leaching them for
24 h at 2024° C (68-75° F). Lead and cadmium are determined by flame AAS using

instrumental background correction. Concentrations in leach solutions are calculated by
using a calibration curve and linear least squares regression.

3. Safety

This method does not attempt to address all safety issues, if any, associated with its use.
The user of this method must establish appropriate safety and health practices prior to use.

4. Definitions
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Sample—six test vessels of identical size, shape, color, and decorative pattern.

Sub-sample—each of the 6 individual vessels which make up the sample.

Method blank—a contamination-free laboratory beaker or dish that is analyzed by the
entire method including preparation, leaching, and solution analysis.

Leach solution—solution obtained by leaching a test vessel or method blank with 4%

acetic acid for 24 h.

Test solution—solution aspirated into the flame for analysis. Test solutions are prepared
by diluting leach solutions with known amounts of 4% acetic acid. Test solutions also
include portions of undiluted leach, check, and independent check solutions aspirated

into the flame.

Dilution factor (DF)—factor by which concentration in test solution is multiplied to
obtain concentration in original leach solution. For test solutions prepared by mixing
measured portions of leach solutions and diluent, DF = (V +V)/V where V and V_ are

volumes of leach solution and diluent in test solution, respectively. For test solutions
prepared in volumetric flasks, DF =V /V where V and V are volumes of leach

solution in volumetric flask and total volume of test solutions (volume of volumetric

flask), respectively.

Calibration solutions—4% acetic acid solutions containing known amounts of lead or
cadmium which are used to calibrate the instrument.

Check solutions—4% acetic acid solutions containing known amounts of lead or
cadmium which are analyzed in the same time period and subjected to the same analytical
conditions and calibration curve as sample solutions. Check solutions are analyzed to
verify that carry-over did not occur and the instrument was operating correctly during the
time period in which sample solutions were analyzed. Portions of calibration solutions
analyzed as unknown test solutions (as opposed to analysis for calibrating the instrument)

are used for this purpose.

Independent check solution—4% acetic acid solution containing a known amount of lead
or cadmium which is from a starting material that is different from the starting material
used to prepare calibration solutions. Starting materials with different lot numbers are
acceptable, but starting materials from different manufacturers are preferable. The
independent check solution is analyzed to verify that calibration solutions have been
prepared correctly. Independent check solutions must be used to verify calibrations until
such time that a reference material certified for lead and cadmium leaching becomes

available.

Fortified leach solution—a portion of leach solution to which a known amount of lead
or cadmium is added. Fortified leach solutions are analyzed to calculate percent
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recovery. Stock, intermediate, and calibration solutions are used to fortify leach
solutions.

Characteristic concentration (¢ }—concentration (ug/mL) of lead or cadmium that

produces instrument response (peak area) of 0.0044 absorbance. Characteristic
concentration is a measure of instrument sensitivity and is a function of instrument and
nebulizer design and operating conditions. Characteristic concentration is calculated from
the response of a solution that gives instrument response in the middle of the working
range (i.e., approximately 0.100 or

0.200 Abs) or from the slope of the calibration curve. Characteristic concentration is
compared to manufacturer specifications to verify that the instrument is optimized.

Working range—range of instrument response that may be described as a linear function
of concentration. The linear region of flame AAS measurements is generally 0.050 to
0.350-0.400 Abs. The range of linear response depends on the element and operating
conditions and must be verified by analyzing calibration solutions each time the
instrument is used.

Sample concentration limit (SCL)—a low concentration (pg/mL) that can be reliably
measured in leach solutions. In this method, the sample concentration limit is the
concentration of lead or cadmium that produces 0.050 Abs. The value 0.050 Abs is
chosen to establish the limit of the method for two reasons; 0.050 Abs is 10 times
greater than the maximum response (0.005 Abs) typically expected from periodic,
repeated analysis of a contamination-free, 0 ug/mL solution and thus guarantees that
concentrations in sample solutions are significantly (10 times) greater than those in a
true blank; and percent relative standard deviation of instrument response (relative
variability due to instrument precision) is better for 0.050 Abs than for lower values.
The sample concentration limit depends on the characteristic concentration of the
instrument; the numerical value of the limit increases as characteristic concentration
increases.

Sample mass limit (SML)—a low mass (ug) of extractable lead or cadmium that can be
reliably measured by this method. The sample mass limit is the product of the
concentration limit times the volume of leach solutions.

Gravimetric dilution—practice of quantitatively preparing dilute solutions from more
concentrated ones by combining known weights of diluent and solution of known
concentration. Gravimetric dilution using contamination-free, disposable plasticware is
recommended whenever possible because glass volumetric flasks require time-
consuming, acid-cleaning procedures to eliminate contamination. Gravimetric dilution
may be used when densities and major components of the diluent and concentrated
solution are the same (i.e., both solutions contain 4% acetic acid). Volumetric flasks must
be used when the densities are different (i.e., as when diluent contains 4% acetic acid and
stock standards contain 2% nitric acid). Gravimetric dilution is accomplished as follows:
Weigh necessary amount (>1.0000 g) of solution with known concentration to nearest
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0.0001 g in a tared, plastic container. Add 4% acetic acid so that weight of final solution
provides required concentration. Calculate concentration in final solution as:

C, =C; xW; /W,

where

C = concentration in diluted (final) solution, pg/mL

1

W, = weight of initial solution, g
W, = weight of final solution, g

5. Interferences

C, = concentration in initial solution, pg/mL

Nonspecific absorption and scattering of light due to concomitant species in leach
solutions may produce erroneously high results. Instrumental background correction
must be used to compensate for this interference.

Contamination from laboratory glassware, supplies, and environmental particulate matter
(dust) may cause erroneously high results for solutions that require subsequent analysis
by graphite furnace AAS. Contamination must therefore be minimized by keeping work
areas and labware scrupulously clean, using plastic labware whenever possible, using
acid-cleaning procedures when glass labware is required, and protecting samples and

supplies from dust.

Note: Analysts must establish contamination control procedures before attempting sample
analysis because correcting for lead and cadmium contamination that is sporadic
(heterogeneous) by the practice of “blank subtraction” is not scientifically valid.

Spectral interferences due to direct line overlap are extremely rare when hollow cathode
lamps are used and are not expected from leach solutions.

6. Apparatus and Materials

Disclaimer: The use of trade names in this method constitutes neither endorsement nor
recommendation by the Food and Drug Administration. Equivalent performance may be
achievable using apparatus and materials other than those cited here.

Atomic Absorption spectrometer—equipped with light sources (hollow cathode or
electrodeless discharge lamps) specific for lead and cadmium and instrumental
background correction. To determine lead, use wavelength 283.3 nm for solutions
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containing high concentrations and 217.0 nm for those containing either low or high
concentrations. Use 228.8 nm for cadmium analyses. Record instrument response as
absorbance (Abs).

Gas supply for flame—breathing quality air and welding or atomic absorption grade
acetylene

Adjustable macro- and micropipettes—Manually operated pipets with disposable,
colorless, plastic tips and with capacity ranging from 10 pL to 10 mL are acceptable.
Motorized pipets capable of automatic dilution are preferred.

Plastic labware—Use plastic or Teflon labware (graduated cylinders, beakers, stirrers,
containers, pipet tips, autosampler cups) for all procedures except preparation of
calibration solutions and diluting leach solutions with high concentrations. Disposable
labware that does not need pre-cleaning is preferred. When pre-cleaning is necessary to
eliminate contamination, rinse plastic labware with 10% (1+9) nitric acid followed by
rinsing with copious quantities of reagent water. Air-dry the ware in a dust-free
environment.

Note: Polypropylene centrifuge tubes with caps, 50 mL capacity (item no. 2068, Becton
Dickinson and Co., Franklin Lakes, NJ) have been found suitable for holding solutions.

Glassware—Use volumetric flasks dedicated for use with only this method to prepare
calibration solutions and test solutions. Do not use glassware used for other laboratory
operations because potential for contamination is too great. Do not use glass pipets. Wash
glassware with warm tap water and laboratory detergent followed by soaking over with
10% (1+9) nitric acid and rinsing with copious quantities of reagent water. Air-dry in
dust-free environment. Dedicated glassware may be reused after rinsing with copious
quantities of reagent water and repeating the acid-cleaning procedure.

Note: Micro Cleaner, a trademark of International Products Corp., Burlington, NJ,
(catalogue number 6731) has been found suitable laboratory detergent to clean laboratory
glassware.

Gloves, powder-free vinyl—Wear gloves when handling test vessels to prevent
contamination.

Polyethylene bags, self-sealing—Cover or wrap labware with new plastic bags of
suitable size to prevent contamination from dust during drying and storage.

Clean-air canopy—Laminar flow canopy equipped with high-efficiency particulate
filters is recommended because it makes contamination control easier and analyses
faster. Contamination can be controlled, however, without using a clean-air canopy if
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care is taken to prevent contamination from dust.

7. Reagents

Reagent grade chemicals may be used provided that they are of sufficiently high
purity to permit their use without lessening the accuracy of the determination. The
high sensitivity of graphite furnace AAS may require regents of higher purity than
reagent grade.

Reagent water—Ultrapure, deionized, resistance >18 megohm-cm.

Detergent solution for cleaning samples (0.02%, by volume)}—Mix 1 mL detergent with 5
L tap water. Use nonacidic, liquid detergent designed for washing household dishes by
hand. Do not use chemicals or detergents designed for cleaning labware because such
detergents may damage the ware.

Note: Ajax or Joy, trademarks of Colgate-Palmolive Co., New York, NY and Proctor
and Gamble Co., Cincinnati, OH, respectively, have been found suitable for cleaning
samples.

Acetic acid (4% by volume)—Mix 1 volume glacial acetic acid with 24 volumes reagent
water. Prepare a quantity sufficient for leaching samples and preparing calibration and
check solutions.

Stock lead and cadmium solutions—Use 1000 or 10,000 pg/mL single-element stock
solutions in 2-10% nitric acid prepared specifically for spectrometric analysis. Do not use
solutions containing hydrochloric, sulfuric, or phosphoric acid. Multi-element solutions
may be used to prepare independent check solutions. Commercially prepared stock
solutions are recommended.

Intermediate lead and cadmium solutions—Transfer by pipet >1000 uL stock solution to
acid-cleaned volumetric flask and dilute to >100.0 mL with 4% acetic acid.

Calibration and independent check solutions—Prepare calibration solutions that produce
responses of 0.000 Abs (0 pg/mL) and approximately (£20%) 0.050, 0.100, 0.200, and
0.350

0.400 Abs. Prepare an independent check solution that produces approximately 0.300
Abs. Preparation of a calibration solution that produces approximately 0.300 Abs is
optional.

Note: Daily preparation of intermediate, independent check, and calibration solutions is
recommended. Solutions may be stored for longer periods however, if stored in clean,
plastic containers with tightly sealed caps. Calibration solutions alternatively may be
prepared by instrument autosampler immediately before analysis of test solutions.
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8. Sample Preparation and Leaching

Wash method blank and test vessels for 30 s by immersing in 0.02% detergent solution
(40° C) and rubbing gently with soft cloth. Rinse with tap water (<40° C) followed by
copious quantities of reagent water. Air-dry in dust-free environment.

Fill method blank and test vessels with 4% acetic acid to within 6-7 mm (1/4") of the
edge of the vessel measured along the surface. Record volume of extractant for each
vessel.

Immediately cover vessels to minimize evaporation . Use opaque material or place vessel
in dark location to prevent photo-oxidation of insoluble cadmium sulfide to soluble
cadmium sulfate.

Note: Polystyrene culture dishes (item no. 25030-150, Corning Inc., Corning, NY and
item no. 4014, Nalgene Nunc International, Naperville, IL) have been found suitable for
covering test vessels.

Leach vessels for 24 h at 22+2° C.

At 24 h, visually observe level of leach solutions. If evaporative losses have occurred,
add 4% acetic acid to within 6-7 mm of the edge of vessel. Proceed immediately to next
step.

Gently stir leach solutions with plastic device and transfer by pipet to plastic container.
Do not pour. For best results, analyze within 1 day. Leach solutions with no precipitate
may be held longer if stored in clean containers with tightly sealed caps. Store in total
darkness until analysis.

Precipitated matter, if present, may be removed from leach solutions by filtering with
PTFE filters in natural (not colored) polypropylene housings attached to polypropylene
syringes . Acid-clean filters and syringes with 4% acetic acid immediately before use.

Note: Item no. 6159-06N, Lida Corp., Kenosha, WI, has been found suitable for filtering
and item no. 14-826-13, Fisher Scientific, Pittsburgh, PA, has been found a suitable
polypropylene syringe.

9. Instrument Optimization

Optimize spectrometer settings and nebulizer controls for each element so that
characteristic concentration of lead and cadmium is £20% of manufacturer
specifications, precision of 10 measurements is <5% (preferably <2%) relative standard
deviation. Use a calibration solution that produces approximately 0.100 or 0.200 Abs for
the optimization process.
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10. Screening of Leach Solutions and Preparation of Test Solutions

To prevent cross-contamination of bulk leach solutions by the nebulizer uptake tube,
transfer a portion of leach solution to a 15 mL plastic container for flame AAS
procedures. This contamination control precaution is essential if graphite furnace AAS
procedures will be used for subsequent analysis of leach solutions that contain
concentrations that are too low for measurement by flame AAS. Complete screening,
calibration, and analysis procedures for lead first. Then repeat these procedures for
cadmium. Hold test solutions in tightly sealed containers. Discard test solutions which
have been held in unsealed containers for longer than 15-20 min.

Screening

Screen leach solutions as follows. Analyze undiluted and diluted (with 4% acetic acid)
leach solutions until a test solution which produces instrument response in the working
range (0.050 to 0.350-0.400 Abs) is found. Use this response and the dilution factor to
calculate approximate concentration in each sub-sample leach solution. If undiluted leach
solutions produce instrument response <0.050 Abs or have lead or cadmium
concentrations <1.0 or <0.1 pg/mL, respectively, do not complete the analyses using
flame AAS. Instead, use graphite furnace AAS procedures in EAM Method 4.2 to analyze
the remainder of the bulk leach solutions. Do not skip the screening step because it serves
2 purposes; (a) it determines appropriate dilutions for test solutions for the final analytical
run and (b) it determines appropriate fortification levels. Do not report results of
screening because the instrument (a) is not properly calibrated and (b) requires 20-30 min
warm-up after igniting the flame.

Preparation of Fortified Leach and Test Solutions

For each sample, prepare 1 fortified leach solution and appropriate test solutions to
check for recovery and dilution error (test solutions a, b, and c). Use leach solution from
the sub-sample which produced the highest concentration of lead or cadmium found by
screening.

e Prepare the fortified leach solution by adding a known amount of lead or cadmium to a
portion (preferably >5 mL) of the leach solution. Fortify the leach solution so that the
concentration added by fortification is approximately 90-110% of the concentration due
to test vessel. If concentration in the leach solution is <2 times the sample concentration
limit, fortify the leach solution so that the concentration added is approximately equal to
2 times the sample concentration limit.

e Prepare test solution(s) from the unfortified leach solution. If the leach solution
produces instrument response >0.350-0.400 Abs, prepare 2 test solutions (a and b) from
portions of unfortified leach solution by diluting with 4% acetic acid so that test
solutions produce

e 0.050 to 0.350-0.400 Abs and so that instrument response of test solution a is
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approximately half that of test solution b; i.e., test solution a produces 0.100 Abs and
test solution b produces 0.200 Abs. If the leach solution produces instrument response
<0.350-0.400 Abs, analyze the undiluted leach solution as is (test solution a, DF = 1).

Prepare 1 test solution (c¢) from the fortified leach solution. If concentration
added by fortification is approximately 90-110% of the concentration due to test vessel,
dilute with 4% acetic acid so that test solution ¢ produces an instrument response
approximately equal to that of test solution . Dilution factors of test solutions ¢ and a
will be equal if these fortification recovery instructions are followed. If concentration
added by fortification is approximately 2 times the sample concentration limit, analyze
the fortified leach solution as is (test solution ¢, DF = 1).

The following are examples of preparation of test solutions a, b, and c. Instrument
responses, dilution factors, and sample concentration limits in the examples are applicable
to instruments for which lead sensitivity (¢ ) is 0.07 pg/mL.

Example 1: If screening indicates that the highest concentration of lead is 30 pg/mL from
sub-sample 1, fortify a portion of sub-sample 1 leach solution by adding 30 pg/mL (add 150
uL of a lead solution containing 1000 pg/mL to 5.0 mL of sub-sample 1 leach solution).
Dilute 2 portions of sub-sample 1 leach solution so that test solution a produces 0.100 Abs
(DF = 20) and test solution » produces 0.200 Abs (DF = 10). Dilute 1 portion of fortified
leach solution so that it produces 0.200 Abs (test solution ¢, DF = 20).

Example 2: If screening indicates that the concentration of all sub-samples is <2 times the
sample concentration limit (<1.2 pg/mL), fortify a portion of any sub-sample leach solution
by adding 1.2 ng/mL (add 60 pL of a lead solution containing 100 pg/mL to 5.0 mL leach
solution). Analyze test solutions a and c as is (DF=1).

Preparation of Remaining Test Solutions

For each of the 5 sub-sample leach solutions not used to prepare fortification recovery test
solutions, prepare 1 test solution (test solutions d through /) that produces instrument
response in the working range (0.050 through 0.350-0.400 Abs) by diluting leach solutions
with 4% acetic acid when necessary.

11. Calibration

The analytical sequence which demonstrates that the instrument operated properly during
the time leach solutions were analyzed is given in this Calibration section and the
following section on Analysis of Check and Test Solutions. Do not vary the sequence. An
example of the sequence is shown in Table 1.

Calibrate the instrument by analyzing calibration solutions that produce responses of
0.000 Abs (0 pg/mL) and approximately (+20%) 0.050, 0.100, 0.200, and 0.350-0.400
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Abs. Analysis of a calibration solution which produces approximately 0.300 Abs is
optional. Evaluate calibration curve. If errors in preparation of calibration solutions,
deviations from linearity, or contamination are observed, correctly prepare new solutions
and repeat calibration with new solutions.

Use least squares regression to calculate slope (m) and intercept (b) of the linear equation
(y=mx-+b) that best fits data from calibration solutions. Do not force equation through
zero; use instrument response obtained from 0 pg/mL calibration solution. Instrument
software may be used if it satisfies requirements of this section. Proceed immediately to
analysis of check and test solutions.

12. Analysis of Check and Test Solutions

Verify the calibration and absence of carry-over and contamination by analyzing
independent check solution and method blank leach solution. The dilution factor of the
method blank solution must equal 1. Absence of carry-over may also be demonstrated by
analyzing a 0 pg/mL check solution in addition to, but not as a substitute for, the method
blank leach solution. If carry-over is indicated (if instrument response of method blank or
0 pg/mL check solution is >0.005 Abs), eliminate it and re-calibrate instrument and
analyze test solutions. If concentration found in independent check solution does not
agree with the actual concentration within approximately £5% relative difference,
calibration or independent check solutions, or both, have been prepared incorrectly.
Determine source of error, prepare new solutions correctly, re-calibrate instrument and
analyze test solutions. If contamination is found in method blank leach solution (if
instrument response of method blank is greater than approximately 0.005 Abs), eliminate
source of contamination, obtain 6 additional sub-samples, and repeat analysis beginning
with sample preparation.

Check for dilution error and recovery by analyzing test solutions a, b, and c¢. Calculate
concentrations in unfortified and fortified leach solutions. If leach solution
concentrations calculated from test solutions a and b agree within approximately +5%
relative difference and recovery is approximately 90-110%, solutions have been diluted
with good precision and recovery is acceptable. If results do not meet this criteria, test
solutions have been prepared incorrectly or an interference, possibly precipitate, is
present. Filter leach solutions, prepare test solutions again with greater care, re-
calibrate instrument and re-analyze test solutions.

Analyze remaining test solutions (d through #).

After all test solutions have been successfully analyzed, verify absence of carry-over and
re-verify calibration by analyzing check solutions that produce 0.000 and approximately
0.100 (or 0.2000.300) Abs. Calibration and absence of carry-over may be verified
periodically during the time test solutions are analyzed in addition to, but not as a
substitute for, verification at the end of the analytical sequence. If carry-over is indicated
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(if instrument response of 0 ng/mL check solution is >0.005 Abs) or calibration is no
longer valid (if concentration found in check solution does not agree within
approximately £5% relative difference), discard all results obtained after last acceptable
calibration and carry-over check. Eliminate source of error, re-calibrate instrument and
analyze remaining test solutions.

Figures 1 and 2 give examples of analytical data obtained for lead and cadmium, respectively,
using the analytical sequence and flame AAS.

13. Report

For each sub-sample report the presence or absence of a spout or handle, internal height
of vessel (length of a perpendicular line from lowest internal point to the plane defined by
the top edge), mm, volume of leach solution, mL, concentrations of lead and cadmium in
leach solution (C ), pg/mL, and masses of lead and cadmium extracted (M ), pg.

For the sample, report average of concentrations found in sub-sample leach solutions
(C,) and average of masses extracted (ug_).

For leach solutions with concentrations that are less than the limits, report <X and <Y,
where X and Y are the numeric values of the sample concentration limit and sample mass
limit, respectively.

Report sample concentration and mass limits for lead and cadmium; e.g., SCL = 0.020
pg/mL and SML = (0.020 pg/mL) x 300 mL = 6 pg

14. Calculations

Record and use 3 significant figures for all calculated values of analyte concentration and
mass.

Concentration in Test Solution (C ), pg/mL

Use slope and intercept determined from calibration data and instrument response from test
solution to calculate concentration in test solution, ug/mkL, as follows:

C.=(A ~b)m

where A = instrument response of test solution, Abs

b = intercept determined by linear least squares regression of calibration data,
Abs m = slope determined by linear least squares regression of calibration data,
(Abs)/ (ng/mL)
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Alternatively, instrument software may be used to calculate C if it meets

requirements in Calibration section.

Concentration in Leach Solution Calculated from Result of a Single Test Solution
(C), ng/mL

Use concentration found in test solution to calculate concentration in leach solution, pg/mL, as:
Cls :(C ts-1s XDF) _(Cts-mb)
where C, 4 = concentration in test solution prepared from leach solution, pg/mL

DF = dilution factor of test solution
Cis.mp= concentration in method blank test solution, pg/mL. DFmh must = 1. If

the absolute value of instrument response of method blank is less than
approximately 0.005 Abs, zero (0) may be substituted for Ci_mp.

Concentration in Leach Solution Calculated from Results of 2 Test Solutions (C ),
pg/mL

Use concentrations calculated from results of single test solutions to calculate

average concentration in leach solution, pg/mL.

C =(C +C )2
Is-ab Is-a Is-b
where

Cs..= leach solution concentration calculated from 1 of the test solutions of a
subsample, pg/mL

Cis.= leach solution concentration calculated from the other test solution of the
sub sample, pg/mL

Example: C_and C_ are calculated from test solutions a and b.

Concentration in Sub-sample Leach Solution (C ), ng/mL
For the leach solution used to prepare test solutions a and b,

c . =C
sub lIs-ab
For leach solutions used to prepare test solutions d through 4,

Csub =Cls
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Sample Concentration (C_ ), pg/mL

Use sub-sample concentrations to calculate average concentration released from sample as:
C  =(C +C +C_+C +C +C )/6
s 1 2 3 4 5 6
where C;-Cq= are sub-sample concentrations (C ), pg/mL. For sub-sample concentrations
<SCL, use C b=SCL/2, where SCL is the sample concentration limit calculated for lead or

cadmium in 4% acetic acid.

Recovery of Fortified Analyte (Rec), %

Calculate percent recovery from fortified leach solution as follows:
Rec =100 xA/B
where A= pg/mL recovered from fortified leach solution
B= pg/mL added to fortified leach solution
Calculate A and B as: A =—C [(D xE)/(E +F)]
B =(G xF)/(E +F)

where C = concentration found in fortified leach solution, pg/mL D = concentration
found in unfortified leach solution, pg/mL. When using percent recovery to check
for dilution error, calculate D from results of test solution a only. After dilution error
has been shown to be absent, calculate D from the average of results from test
solutions a and b. E = volume of leach solution in fortified leach solution, mL F =
volume of fortification solution in the fortified leach solution, mL G = concentration
of fortification solution used to fortify leach solution, pg/mL

Mass of Analyte Extracted from Food-Contact Surface (M), ug

Multiply concentration in sub-sample leach solution by volume of leach solution to
obtain mass extracted as follows:

M :Csub xV

where Cg,,= concentration in sub-sample leach solution, pg/mL
V = volume of sub-sample leach solution, mL

Sample Concentration Limit (SCL), ug/mL

Calculate from the slope of the calibration curve as:
SCL =0.050/m
where
0.050 = definition of sample concentration limit, Abs
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m = slope of calibration curve determined by least squares regression of calibration data,
(Abs)/(ng/mL)

Sample Mass Limit (SML), ug

Calculate from the sample concentration limit and the volume of leach solution as:
SML =SCL xV

where

SCL = sample concentration limit, pg/mL

V = volume of sub-sample leach solution, mL

15. Method Validation

The 24-hour leaching procedure for ceramicware is officially recognized by the American
Society for Testing and Materials (Reference 1) and AOAC International (Reference 2).
Collaborative study results showed that interlaboratory precision was approximately 5%
and 11% relative standard deviation for lead concentrations 4.5-83 pg/mL and 1-2 pg/mL,
respectively (References 3 and 4). Note that precision of sample results is limited by the
ability to obtain a representative sample of the statistical universe being sampled and may
be worse than precision of repeated flame AAS analysis of a single solution. Analysis of
large populations has shown that sample results for lead and cadmium release conform to
a Pearson III distribution with a coefficient of variation between 30% and 140%, typically
60% (Reference 5). Contamination and quality control procedures were taken from
Reference 6.
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and Drug Administration, Division of Field Science, Rockville, MD.

Table 1. Example of Analytical Sequence

Anal-
ysis | Test solution DFb | Purpose of analysis
1 0.000 Abs (0 pg/mL) calibration solution 1 calibrate instrument & check for
contamination in reagents

2 0.050 Abs calibration solution 1 calibrate instrument
3 0.100 Abs calibration solution 1 calibrate instrument
4 0.200 Abs calibration solution 1 calibrate instrument
5 0.300 Abs calibration solution (opt'l) 1 calibrate instrument
6 0.350-0.400 Abs calibration solution 1 calibrate instrument
7 independent check solution 1 verify calibration solutions
8 0 pg/mL check solution (optional) 1 document absence of carry-over
9 method blank solution 1 document absence of contamination
10 spl 1 sub 1 (test solution a, example 1) 20 | analyze leach solution

11 spl 1 sub 1 (test solution b, example 1) 10 | check for dilution error

12 spl 1 sub 1 (test solution ¢, example 1) 20 | check for recovery

13 spl 1 sub 2 (test solution d) 50 | analyze leach solution

14 spl 1 sub 3 (test solution e) 25 | analyze leach solution

15 spl 1 sub 4 (test solution f) 10 | analyze leach solution

16 spl 1 sub 5 (test solution g) 10 | analyze leach solution

17 spl 1 sub 6 (test solution /) 5 analyze leach solution

18 0.200 Abs check solution (optional) 1 check calibration/instrument

performance

19 0 png/mL check solution (optional) 1 check carry-over

20 spl 2 sub 1 (test solution a, example 2) 1 analyze leach solution

21 spl 2 sub 1 (test solution b, example 2) 1 check for dilution error

22 spl 2 sub 1 (test solution ¢, example 2) 1 check for recovery

23 spl 2 sub 2 (test solution d) 1 analyze leach solution

24 spl 2 sub 3 (test solution e) 1 analyze leach solution

25 spl 2 sub 4 (test solution f) 1 analyze leach solution
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26 spl 2 sub 5 (test solution g) 1 analyze leach solution

27 spl 2 sub 6 (test solution /) 1 analyze leach solution

28 0.200 Abs check solution 1 check calibration/instrument
performance

29 0.000 Abs (0 pg/mL) check solution 1 document absence of carry-over

“Analyses 10-12 and 20-22 are of test solutions prepared as in Fortification Recovery Examples 1 and 2,

respectively.

b
DF indicates dilution factor.

Signature..

C:\My Document\GLP\DocDuty.doc

Page 79 of 79




oy

(e,

2\

=2

n o
R F

FBUBATUANY I

s ¥ a wa ™ a v
ﬂiiﬁaﬂi?ﬂ : ﬁﬂElﬂ']‘W‘Vii’)\‘lﬂg:]ﬂﬁlﬂ'li‘ﬂﬂﬁaﬂrﬁﬁ:ﬁ%ﬂi%ﬂﬂ%%:t‘ﬁiﬂ&lﬂLLﬂZLLﬂ')

avilszndlng

mulalasens
msnawInsauwlaungmsiiad@naniniesdfian1sdensiiianmsiasaasnsana
v [ g ¥ ) 1
dnudszasaasmnssnzaddlsznalnalunsiusansznuanmsdsznmalaszadoudn

A88151A% (REACH) waaawqufsﬂ

¢ o

Ty w1NanIan Yluaa wazame

q

q9nau 2550



IBIWIVLRTUFNY I

nsmAnE : dnaawrasljiammasaulavzninluarunnannuazun?

avilszinelng

mulalassns
msnawnsauwlainanmsiindnaanasdjiamsdenzdiiansiasuaieana
L3 [ [ ¥ ~ 1
dinudezasaasmnssazasdszndlnalunmssunansznuanmsdsznmealasaioudn

A8d151A4 (REACH) ﬂmawqufsﬂ

ARV d9na
1. wRuwiag  Jaluns ATUANENMRASUIANS
2. WHENIAAN WUSFYTIN ATNANNMRATLINNT
3. W9ITIAN A.WEIIUNT ATNANLNMRATLINNT
4. WANAIITE  Iaivslnua AINANNARATLINNT
5. WWFIUA WININUT NTVANENMRASUIANS
6. WNEIOTITIN WL TAWING ATNANENMRATLSNNT
7. WU NATFURUD sontuidolanzuazizg Iwasnsalumingas
8. WINFIWNT At anwﬁu%%’uia%zLLazi'aq IAINTAUNMINNAY
9. uﬂﬁ@iﬁ;{’ﬂ@]‘ vl,’mzmﬁaqa amﬁuﬁ%ﬂamua:i’aq IAINTAUNMINNAY

suvayulasdununaIuaiauunITL (3.

@nuinlunonuiidueedias an. lidududeadudioaualy)



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

unaydlasens

Executive Summary

1. #alasams nadidnw : dnemwiesdjiansmeseulanewinlunmounsninuazuives
Uszinelng
Case study :Thailand ’'s Heavy Metal Laboratories for Ceramics and Glass
2. ZFo-ana wiRuwiag  Jaluna #ninlasams

(Mrs. Pimpawan Wattanopas)

RUILIB  NIVAINLIFRATUINNS

75/7 QWUNIETIN 6 LUATITLN

=n.
©
=] na

NIINNY 10400

Inadiwd 0 2201 7367

Insans 02201 7397
3. 28R

5108% NINYIAN — BUNAN 2549
4. flgmiinmdsouazanudranvesilam

Lﬁalﬁﬁn’liﬂ%fuﬂqaﬂ'mﬁ@msawnﬂﬁLﬁaﬂa'mﬂaamﬁ"mJaam&wﬁua:ﬁ"ﬂm%mmé’aw

*s‘l’]\ﬁ:L‘ﬁEl‘U‘llﬂx‘iﬁ%ﬂ’]WEﬂi‘]J’j’lﬁ’JUﬁ’]iLﬂﬁ(REACH) fnualrasedniisdaslunsnanasdas
pwmaansiion dwnsdseilinanuduanans LLa:ﬁaaVL@T%'umgtymﬁm%’umsé’umwU"?'imi
T20A 98 19§9 ﬁoﬁsawﬁamsﬁiﬁagﬂuwﬁmﬁmﬁﬁazl é’afuqmm%msuﬁaoﬁms:m‘%ﬂmTaHa
anulusuasy anuEes uazanaImIaaanuisaiielwiiaanuiulelunsldmaaiiods
Unaansuazannsagsduddnldlu v 'l ﬂﬂ%ﬂﬁuﬁaﬁ;ﬁuiamﬂmmmsﬁ%a‘% LATAUAYA
NYNANINIINIIABNAIEEI% LTUNIATNIINIEIUTILIARDY VIAINITNGIUFVAN
VIAIPIWITNINGS 98Y @Tmfummﬁaamﬁagamnﬁaaﬂﬁﬁamﬂﬁ'a@uéaﬁuﬁuiﬂﬁﬂﬁﬁamw

v o A &
YNTAWBALRITUWBIINNTINVY W
dld L

=) | l& =)
qmmﬂﬁuLsns'mnLﬂuq@amﬂssw%uﬂuaummwmwnsmwmaaﬂszma"lmU
gnTagsaan ldansludridssina ﬁ;‘}la@hﬁa 24,524 8 U tud) w.a. 2548 ai’maqmm%mm
LLﬁaLLa:m:ﬂﬂﬁmidaaaﬂLi’lwgam 18,212 S1UUIN  IUNTEUIUMINEALITIRNLAZLAIUBNAINDL
v A A o oA o A oal . . Ao & . g
IFiagavansyrumaudidalimildmsiadiguasli® (coloring  oxides) &#15a31 (stain) Wia

. { )z o % ' ' [% '
(frit) Laz&1ILANDU G TITMBINTNNENLTZINANINAIT 5,000 SuUNaall

A ¥ &V a v & a a eaa ' v v wa A
Lﬂiﬂx‘il“ﬁﬂlﬂ@]z?J’]‘V\'ﬁL‘UT]SJﬂLLa:LLﬂlLﬁuNa@]ﬂmm‘ﬂ&lﬂ’ﬁ@ﬂLL@]GI%ﬁ’) Eld’]ll@’)ilﬁﬁilﬂﬁ hI8

=

ﬁﬁ%niﬁ)gﬂ ﬁmmLﬁUaﬁaaﬁuqmamﬁwaa;ﬁu‘ﬂnﬂmnﬁmm:mUﬂmﬂamﬁaamnmsm%
v & A I e v P ) o A
AIBUNFAN T H1392 l@TUNANITENUAINTL T8y REACH wazdainuanisgrauduvia
FIaRaNdu 1w Temwuedadnadwlanvaslanenin wasdarinnua performance criteria

ada 6 o 1 ¥ o v o A o & v
VBIIBUAINCHNaRDD TG%']T\VLNL‘]J%VL‘LIWWN?JQW]%%@ a:mwmimaumuumﬂu EU

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

ﬁaoﬂﬁﬁamiﬁaaﬁqmmw%wzﬁﬂﬁia%Jaﬁ?uﬁmmgﬂﬁaaLLaZLﬂuﬁuaﬁu NIRITID
dnunwekesl fUan1sineMiAsadas (N anuNIBANNNITOLIEWIUUINIINITHAW
Wasdjuanisg szaunasguanadnduisnislunineisuanunieniasasiudariinua
Ty 9 luSunmedwiawnasauuassndoudeg ﬁa:gﬂﬁmﬂ"ﬁ’lunﬁIQn
5. JanUszasavailasens
5.1. anmanun el iamsdenzdnaseunsindnuazuialudszimelng
5.2. dnwanudulyldlunmsiamenususaienzinasaulaneninlunisusianiin
LazUiIBINININEANFATUINITFUIATZIUEINS
6. siaulnIvY
6.1. fmtayadnamwgamnnITmainuazuil insankiFauazBwmaiidia
6.2. Svatayatarinuauazitiienzinaseuresunasguinsuszdalszing
6.3. dmtayadesdjianmilssnuuazniissinslasuuuseunumidaysaindunasiia
uazmIsaunNlayass
6.4. Uiudynianzilanswinlumausianinuazuiivesiasd fuans
nIANEIMEATLINT  eadarimuaues EU
6.5. Sadafadudnaniwiasdfuanising
6.6. wouwinN3lasmITaadno/auum
7. @yUnan1sIvBUATTDIAAUKY
8.1 msanmdngnmwiasdjuanismaseulaneninlunmauzieniinuazuiiveslszinding
NMIFTadIBLDFaUnINNLIT Rosudanslulssonusmanasuazlngidnsniwlunis
maamﬁamuquqmmwﬁaﬁwmmmam ud lddsngdn ldsunissusesanusinisnay
NIAIFIUENA dauﬁaaﬂﬁﬁ'@msﬁlﬁu‘%mﬁme:ﬁﬂ@aauwuﬁﬁ 237N 8 ﬁamﬁﬂ'ﬁmi‘ﬁ'
163UN3TT899 NTHANNNNATZIU ISO/EC 17025 wazwuiResl fiansilwuinsdum g
a:mamﬁmaaqmmwmﬂﬂﬁu
8.2 Waslfuamiiiamzinaseuraininineeaasuinindunitsnunasfilésuns
pouSuuazifofia IRuimmaseunAadusiiondnuazuiiuiningaannIsuuazlszmsua
atwdaifios  maNamaNuwianRelJiAnmImasauNAAATHN tableware LoTIANUAzUATDS
nadngimaaiviniy  Jenansaulunsliuinisarnteimuaves Commission  Directive
2005/31/EC 1991 Masdnfun1suansTuIasnmnIneIuNIAIZ U ISOIEC 17025 Uay

ARV VALUIBNITUINITI IAzAnagaueunIzii AIURZUAILAZNIZANAN Ellﬁﬂﬂidﬂﬂi “UNU

Ansn el fiaminaseunsziiios” uazlasinms “ludnsnmwiesdJidnmsmasaundansi

'
A a

N7 LLGzﬂi:ﬂﬂ”l‘ﬁﬁ’]&I’]iﬂiadillﬂ’)’]&l@] 24N137 msﬁ:ﬁmaaummwwu

a ' a

2 a wa a 6 & v & o v AV o

8.3 fosdjidmaiianzdnaseuidulansdiinuguisdydenswamdszing dayan'ld
nnrasdjoamagnih llglumsiamniadmed nszuaunInGe aneaaunIR@WI MW
a F\I v 1 F\. Yo v o A v a ¢§/ { v {
Fauaziiuadey lasawizadsbsldduasluniinisd mivenivdudranfiadwledayad

fuasnudutaysnniesl judnsnldiuanuzeiisauinasziuana aswnalidudlng

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

lasumswansuluasalan %’gmamﬂﬁmiaﬁfum&ﬂ@ﬂmiﬁuimmﬂﬁﬁ'mﬁm Jgnsemaainis
Wandnamwiasljiiniensinasey inalilenuiduuduaziauasldagadoin
8.4 eResanandmvesglivimnwuin lunaensdivest foamslimunsaliuins
Idadiasudiu dasselunmeniisnu wwdesfifsaiunsiusesiud auumalszawiu
in3aTngsznIihsnumMaigezslilyraindiaass o
8.5 amuwiauvaselfianminafiesasiu REACH
8.5.1 faslfiansienzinasevonlmndlnasulngdanuausnuazdnonnia
luszuun1aIzIn 1ISO susaldninmsiansinaseuiuningaannysy lddautned
myvziaw lgszuy OECD-GLP  Fsflanandulyle ﬁv'af:ﬁaaﬁmsm’lgmwmﬁmﬂ’amazmm
JnduvasudazniisuenIsaunauelY
8.5.2 3uiluy REACH fnual® Non - clinical safety testing finawsu'ldazdasunain
wosufiansfidwllena oECD-GLP dszimelnglaildiiusndnues OECD udsansnidiin
Usznasunulaluszuy OECD Mutual Acceptance of Data (MAD) WInANIANRINWIUIZAL
Sgadesguna Taguislifimsduiiunsle 9 ludesdsnan
8.5.3 luﬁagﬁuﬂszmﬂﬁﬁmmu,é'hmaﬂi:mﬂvl,@i”ﬁ?fwmwNVL@TUJ'%ammamsﬁﬁ:MN
Uszinalagmsiniananasnsilailseuwn® (Non Tariff Barrier) 11w Tafnuaeuasuiaaan
dunaIgsiazdunIaTaseuuaziusesnly diaulduinagddasdjufany deagtuns
faaw ‘ﬁ']m'mm‘]’ﬂﬁmaamumimULLWi'mmeﬁgﬁLﬁmﬁadﬁagamaﬁﬁﬁ'@ uuiiugilassaadg

s P a ' Ao a A o €
PRI aumwﬁ]:wmm’numummuimmuwaiﬂmwaﬂiﬂwmaaﬂizmﬂ

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

unAnga

msfinmdnsmwiasdjianminaseulansuinlumsuzianinuasuiizesdlszndlng
NMIFITLuugaunawydn wesdjuamslulssouwaiinuazlunaidiuan 151 1sa
ﬁéTﬂymwiumwmauLﬁamquammww%aﬁwmmwa@ e ldUsnginlasunisiuses
ANMNAANINANANATIIUENS Ukl fuEnsAlduiniiensinaseunuing 2 910 8 4
1#FUMITUT0IRNNANANATIIN ISONIEC 17025 uazwudnwasyfiansiliinsiiumliu
mamﬁmaaqmmwmﬂﬁu fNSUNIHMINWIANANToNRIUTRNInasa UNR AN IR
\3asldunldza1ns (tablewave)  LoTNNUAzUABEININANGMEAITLINT  9INNIaTIAREY
anulfldvasiaiasdonazitnasey (Method Validtion) y2ufan1sauguammWMIINAFeL
wunIuingmsasuinislenuniaulumsldvinisenudoriinuaves Commission Directive
2005/31/EC

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

naanssndsen e

ﬂm:;ﬁ{fw DUBUA D éﬂﬁfﬂaﬂuﬂamuaﬁfumgumﬁ%ﬂ aTuAnsYINLNAIEAsUSAT

AwamIsntwITs lans ez GLY quaamtﬁwﬁﬂ PR NAWY mgumi@mﬁmmluimams

ISZQ

e

VOUAD AT.ITIWITO A1%IAT) MU ULITINANABIRANIANEIRLAANIFILTD WAL

2D 3

eI @adlnmna dadvauudaysuining ReslJuidnmmimeizuazionsunlidays
USunteds Uasoaw e @wow)  USEN lawdaunaia 400 (WwwH)  USEN ensnng

100 LAY USEN AIDNISNRIENIST 310a ﬁmgmﬁ:ﬁwﬁmﬁmeﬁﬁaam

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

#1517y
e
unii 1 UNUI 1
1.1 Nunpasmyise
1
1.2 Tandzasd 2
1.3 Uszlomifianaineslésu
3
unfi 2 DB INYAT RN TINBINNN 3
2.4 EDBNINIATWNTTULTTINN 3
22 FDUNNIARANTINUAD 6
unfi 3 nsdnseyaisanasgininnimasgeulanswinln 8
MBTWLBIIANUAZUN
unil 4 mMsansTamunalSamaziuazuaaiie 10
ﬁ'aﬁmaanmmnnwuzmﬁﬁmmzuﬁ'@mummyuﬂma
undi 5 aaunwiasdjianisvaslsssnirinuazund 13
5.1. Apauiuwms 13
5.2. WaNIGLHBIT 13
5.2.1 HANNTRNITIIANNUABINILINMIINATNEANATOL 15
28913991WwAn
52.1.1 Tssnuifidesfians 14
5.2.1.2 1ayaaaNaUIKALLILFELAY 15
5.2.1.3 umyianzdnasavluiasdfianiuas 16
lasnuwandnuiismudizinngamnnysusniin
5.2.1.4 ﬁagakdmwfnﬂﬁnﬁaﬁaasjﬁﬂﬁﬁmg\‘nuﬁ'u 20
FiumAiensdnasey
52.1.5 anudainliizamunemiliensinesay 23
wninaadeluitliAalulszine
5216 swdszanaildlunsiensinaseuves 25
[RRRRINE Rty
5.2.1.7 mmqﬁdﬂﬁ%mmm‘éﬂuﬂs:mﬂ 25

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

ORI (91))
v
Yl
52.1.8 'mm@;ﬁﬁalﬁwmmm‘éu‘l,mmﬂmm 26
52.1.9 @NNGAIMINITILAREA 9 Vaswasliamves 26
T399%br3din
5.2.1.10 Tolauauuedn 9 dukasljuan1ives 27
T399nrnan
) % a a 6
5.2.2 HANNIFITIANNNABINITLINMTAATIZRNARA LV 28

T539uuiauaznszan
52.2.1 Numyianzdneseuluiesdjudnislssnuuia 28

5222 °1Ta;ilaIidmuLLﬁmaé"mmﬂﬁ%m S9N WAUNNT 32

InNzAnamay
5.2.2.3 mmmﬁdﬂﬁ%manuﬁuiuﬂs:Lwﬂ 34
5.2.2.4 mmqﬁ'dﬂﬁ%mm’m'é"usl,u@i'mﬂszmﬂ 35
5.2.2.5 M3l4 Reference materials 11133974 35
5226 sudszanailtlumsdinnzinasay 36

5227 anudasmilizasmunomaiienzdnesauds 36
dolUilWiAalulszina
52.2.8 aNUTILMNAANlTIwABINI AT 37
53  apwamyienziamuniwiesdjidnsienzinesey 38
WAL ANULAZIAT
v a wa a 6 a (& 6 A
53.1 gnunmwiasdjuamsienzinesaunfanmsiianin - 38
5.3.2 smuwnwiaslfiansiiansinasaunfanusiuni 40

ci v Aa wva a8 ¥ a a 6 a ¥
Unn 6 ﬁﬂ']%ﬂ"lW‘ViE]\Tllg‘iJ@lﬂ’]iﬂiﬁ‘ﬂiﬂ”ﬁ'}Lﬂi']z‘ﬁ‘ﬂﬂﬂaﬂ‘ﬂ”l\‘ilﬂii"l&lﬂuagll’ﬂ? 42

6.1. ATEHUMI 42
6.2. WanNIELHUNNT 42
6.2.1 Swunifilurasdfianms 43
6.2.2 IUMINARBUVBIRBIUUANT 43
6.2.3 3%ﬁ1%1unwmuquqmmwmﬂu (internal QC) 50
Ya9naslfuans

6.2.4 ulgungmswawviesdidnsnisluiwinig OECD-GLP 50

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

#1517y (AB)

el

6.2.5 ia%mLawnm%iaaslfﬁuuiﬁzmmi 51
6.2.5.1 9ATIUAZIZLLIAINITILATIZR 51
6.2.5.2 Lasasdanaseuiiltdl Detection Limit was 51

Limit of Quantification
6.2.6 TalFuaLuNIRAWIRaIUUAM A Nsinasaulanswin 52
lumzusianiinuasuiuieldgnsseuiulussauwmnna
6.3. AUNALATILATZANANIR AW 52
uni 7 msnawisslfifnmmasaulanewinluazusigdinuazuna 55
7.1, AAwANINWTaNe9RasUiamslagnsvin Method Validation 55
7.1.1 muaigiemaliaanm 56
7.1.2 n13%I1 method validation madm%"ad Flame Atomic Absorption57

Spectrometer (FAAS)

7.2. MIANUANONINYBININATDL 58
721 nmImugumnwnely 58
7.2.2 MINUQNABNIWAEHEN 58

=2 6 a a 6 a ' a v

7.3. anwasddsznaulunianmaizasdradismousisndnuasuii 60
7.3.1 Na§UaIALIZNOUNNINGIUT 60
7.3.2 a9Adsznaunied 64
7.3.3 PInmazmuazuaaiiuunazangaanunanamus 65

uni 8 asduan1sdnm 67

8.1. mydTednsMIwiaIlfIaNT 67
8.1.1 dnsnwiasUianslulssa 67
8.1.2 dnsnwwasUianmsnlvuimsienzdnasay 67

8.2. MIN@WIANIANABIUHTANMINIWAINEFATUINT 68

a &€ a o 6 a v
8.3. WAMTIATIZANRAA AT ANUAZAD 68
8.4. THALBYANIIIAFNNU) 68

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

#1517y (AB)

v
W
A £ v a e
unin 9 Uszaunsabn leann133ve 70
LONF15971989 72
MANKIN 73
MANKIN N - IBasprumsianzdlansninlunauzirnin 74
a 6 v aa d'
MANWIN O - HaNTIATzRANN T ldueidTuasadaIas 83
(Method Validation of Flame Atomic Absorption Spectrometer)
MANWIN A - WanagaudSunmazniwasuaaionlunausiiesouduaiadineg 88
£ a Lil U = =) 1 v Aa v
s9dsnlaTouiisuanusunsnsznieiasljuans
MANKIN I - MILAIVNAIENID19D 91

NMAONWIN 9 - LL']_I‘.LIﬁa’i_lﬂﬂllﬂ’]’m(;fa\‘]ﬂ’]i‘]_l%ﬂ’]i%Lﬂiﬂz‘ﬁ(‘ﬂ@ﬁa‘uNﬁ@ﬁmGﬁL‘ﬁi’]ﬁﬂLLazLLﬁ’] 95

MANWIN & - TUNUAED 100

AANUIN T - Lmuaaumwﬁagaﬁaaﬂﬁﬁamﬁme:ﬁmaaumomﬁﬁﬂLLa:LLrT’J 101

MANWIN - 1_|°nagﬂmsaﬁﬂmﬂ%ﬁﬂﬁ'ﬂﬁua:mim’%mmmw%auLﬁ'mﬁu 107
waydjuanns

MANWIN B - RUBLEVNIATZIWHEANTUN IDNARDY uasgarruaiiiondo 112

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

#1370 A1

e
397 2.1 soNunIWgamIMNIINLETIAN Ny 3
a3 2.2 Eammsmaaﬂwamﬁmeﬁmﬁﬁﬂ Y W.¢1.2544-2548 4
a3 2.3 ya@hmimaanwamﬁmsﬁuﬁa Y W.¢1.2544-2548 6
397 41 usesdesnavesdSinmarmussunaiisufianaldanmausasiin 11

AlFiuams

a3197 5.1 HaNUUDRUMATayataslidn1svaslssnueniin 14
a3 5.2 fayanssseanvadgnauuuusauny (1s9ueadn) 15
A 53 Tenlenzdnaseulukasdiinisuedlssnuenin 16
39N 54 TeFenibsnuficuivmsiensinaseulilssnueaiin 20
397 5.5 anudaImiliizasnunomyiiensinaseuisniinliifalulszina 23
a39h 56  sudszanaildlunmsdiensdnesauveslsenuwasin 25
a3 5.7 mmqmnmumﬁﬁﬂdﬂﬁ%mmm’é‘lumaaﬂuﬂ‘s:me’l 25
a397 5.8 mLm‘}ﬁ‘[iamuwﬁﬁﬁﬂaﬂﬁﬁmmm’é"umaaulmmﬂs:mﬂ 26
a397 5.9 ANMNABINIIMITIBMAaT 8k asl fiamsveslssnueaiin 27
a13197 5.10 KaMUULReUNATayatasliin1svaslisnuuiiuaznizan 28
a13197 5.1 amaianzdnasavluiaslfianisaslssnuuia 29
397 512 TeFemibsruidfiiunsiensinaseulilsenuut 32
@139 5.13 mm@;ﬁi‘mmuuﬁmﬂﬁ%mmmﬁumaauluﬂs:mﬂ 35
@139 5.14 mm@;ﬁi‘mmuuﬁmﬂﬁ%mmmﬁumaaulu@mﬂszmﬂ 35
@397 5.15 sudszanafildlumadiensinasauaalsem 36
I 5.16 anudaInliszaanunemiienzinasevuiildiialudszine 36
a390 5.17 AMUADINIINMITIBIRA VI IUTRN VoIl 399 MU 37

MmN 6.1 usaswwmihnludesd jodnsnlwusmmaesaumarninuazuia 43

TN 6.2  usAINEMINasaUTasialfuamMINTRLIMInaseumaninuasuii 44

N 6.3 AsAlEluntsmugugmniwaelu (intemal QC)vasWaIlfiams 50
Myn 6.4  wlstngmanawmiasljuanisluiwinis OECD - GLP 51
NN 6.5  BATILAZIZUZIININITILATIZA Lead Laz Cadmium 51

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatvanysol lasinamanawnsauwlounsisdnanwias jianey

#1350 YA1319(61D)

W
@131971 6.6 Detection Limit waz Limit of Quantification VasiASasiianagey 52
g7 7.4 usasdn IDL, MDL, LOQ 57
@l’li’mﬁ 7.2 URAIAT % Recovery WAz % Relative Standard Deviation mamzﬁlﬁ 58
miﬂaﬁl 7.3  URAIAT % Recovery Wz % Relative Standard Deviation 58

PaIlaailaa
a3 7.4 u,ammﬂ‘%mmmﬁ"ul,azl,l,ﬂmﬁwﬁu@ia:ﬁaaﬂﬁaﬁmwmaﬂﬁ 59
a59h 75 mansnaseauassliznaumsadveiaininaas i inuasuni 64
a5 7.6 useIHALSINmezNLAzLAa s fiazaNseanuN NI 65
13U WAIN

e
Mwi 2.1 Qaﬁwmadaaanwﬁmﬁ’mﬁmmﬁﬂ 9 @.¢1. 2001 — 2005 4
M 2.2 é’@ﬁifmgammimaanwamﬁmsﬁmmﬁﬂ 4 w.¢1.2548 5
Ml 2.3 Fasunssseannaasuirnindinnneiaddunldzenmns 5

Vlﬂnf\jwﬂszmﬂmquiiﬂ 1 W.A.2545-2548

Mwi 2.4 Qa@hmsdaaaﬂwﬁmﬁmﬂuﬁa 1 W.¢1.2544-2548 6
Mwi 2.5 Qaﬂ"lmidaaanwﬁmﬁmﬂmmsm‘%‘aaLLfT’Mzmm T W.¢1.2548
LLazﬁﬂmu‘ﬁ'mvl,ﬂelmmwquisﬂ 7
MNA 5.1 meé’@mumaﬂ‘idmumﬁ"ﬁaHaﬁmmﬂﬁmm:uﬁa 14
m‘w"?'i 7.1 UWRAY X-ray pattern 289618819 C1 61
MR 7.2 uEA9 Xeray pattern 8968819 C2 62
MR 7.3 uEAS X-ray pattern 2a9¢nasng C3 62
MR 7.4 uEA9 X-ray pattern 28961889 C4 63
m‘wﬁ 7.5 WR®@Y X-ray pattern 2p9A78819 C5 63
m‘wﬁ 7.6 WR®Y X-ray pattern 299A78819 C6 64

aﬁfuamguiml éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

unn 1

UNW

11 finnzasnsIvy

Lﬁaﬂm:msm’ﬁmiaﬁquiiﬂ (EU Commission) Lauai’loimﬁmwaaa%qukﬂhﬁw
8138 (REACH) %mﬁmﬁauqumﬁuﬁ‘ W.¢. 2544 Lﬁalﬁﬁﬂ’]iﬂ%’ﬂﬂgaﬂ'\ﬁ@ﬂwmsmﬁLﬁia
mmﬂaaﬂﬁwaaugwﬁuaﬁﬂmémmﬁauﬁu maniifiisataslunisndala giasazdasin
13 ﬁ]@m:Lﬁ'wuam’mnﬁﬂsuﬁumwLiluéTu@mm%m%mﬁumﬁﬂﬁmss:ﬁmﬁaaai'mga
ﬁaavl,ﬁ%'umg‘ozywﬁ”‘af:smﬁ”‘amiﬁﬁaQIuwaﬂﬁmﬁﬁaﬂ é’dmfuqmm%ﬂﬁwﬁaaﬁms:m%wﬁaga
anudusuaneg anuEsILazInaINIaanNuEss aliiaanuiulalumslemaeiods
Usaansuazsansnasdudndlilu Eu ld nafddudiudaanasvanisdist wia FTA mild
FriaawztaanasfitigafunisaamBaududiissadgrododla LL@i"L@Tmamquﬁammmsﬁ
lalsn18aaniny (Non Tariff Barrier) %aa:mauﬂgwﬂgﬂammdmiﬁwﬁﬂ%msloﬁ”m LEUNIATAT
naduFILIasay AATNINWEBFVNN ANATFIWIDNINES 98 é’aﬁf'ummﬁaamﬁagaam
wosUfuanaieilugebuiuildujifaadefmuamsiuidfundu

qmm‘ﬁmmmm?mn‘fluqmmﬁmiwﬁﬂu?«ummwwﬁ'ﬁﬁﬂﬂmwmaaﬂizmﬂ"lmﬂ LT
flanuldisSouduiagiuuazusenu  Usznauiunshinnunudnlszine finaluladivingas
mWTFTINAANARaUaUaIdaANdaInT T e ludstinag aannsidn wazdiaana
sananlmoludradszing Syadifie 24524 duun lull we. 2548 WAAR M NgIaanni
YAAFIRARINOUALAUAD daslfunl@zainis Lﬂ%ladf,j"llﬁm‘ﬁ waznsziiias gam
gasnnITuuiLaznIzandnisdsaaniuyad 18,212 fuun lasiinzan MTusLaIIu
uwaznaaa Waglumuduaudu lunszuiunmadaaninuazuiiuananizlfiagiuansruma
udrfadinsldmaaflisuasli@ (coloring oxides) &dTagy (stain) Wi (frit) wazaLaiinn g Gef
mMItnaNlszinauInndi 5,000 SuLIneall

wiasldunldzermiaoninuazuindundasmaifidnsanudsldarsnudrosslwe
wiawdIgL ﬁy'\‘iﬂ"’aﬁmmLﬁ'mﬁaaﬁ'uqmamﬁwaaﬁu‘ﬂﬂﬂmﬂﬁmmzmﬂﬂutﬁamﬁaaﬁ]’m
medfild ariunaasmaiionaaslésunansznuansaioy REACH uRzTarwuanIgIaUIAY
WioRIuInsanandiy @u Uszne Commission Directive 2005/31/EC  amending  Council
Directive 84/500/EEC 15a 30 Lo 254831 manainmansiaiinazdsadwllaudoiimua
mytwitouvoslanzninudd performance  criteria 209333t zvinaseudaainllaw
Fofnuaday nansiesey sseziuiivensy winluduwlamadernualndfiaziunisin
fudiwdnlu  EU siuaoud 20 WOBNIAL 2550 BNag

o A

o A 1 =3 2] a 6 & v A a A o v
mﬂﬂmama:mﬂmwammmewmaauLﬁwua;&ama‘l‘uLunmwmﬂmmnm@ﬂ%

=3 1 a o e & S & Y o = [l v a wa v A =2 o v
mmwa@nmmuuG]NQmmwLﬂuvlﬂ@lmmaﬂmu@mavlu vxaaﬂgummwawqmmwma:ﬂﬂ'ﬂ

'
a A

Toyauuiianugndasuaziiuiivenis midmadnoniwaasiesdjianisinofiieadas e

=2

L v a v 1 s a té
NUNIVAINURINIIN LLE\]Z‘W]LL%’J‘YI’NT]’WW%I%’]%adﬂgu@m’]igit(ﬂﬂNW@I?E’]H&’]T’]G ’ﬂdLﬂ%’J%ﬁ%dl%

aﬁfumgﬂm FINIUNBINURHUABUNNTITL 1



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

mMIassNANunTauNaTasTuTar nualna 9 luuSunmeduasinasanuazsziisudeg faz
gﬂﬁmﬂﬁunﬁiaﬂ
'vmhﬂﬁaaumﬂ’fmqé'umwmm:mmﬂaa@ﬁm guﬁ‘i%’mLLm"maﬁmmﬁﬂmiaom@ﬁamm:
’ﬂadLﬁﬂé'umﬁmm\imaﬁ;wmanirﬁum%mé’zﬂ;@ﬂmiaﬁfuatguﬂﬁ‘i%'ymna%ﬁﬁfnmuﬂamu
SRUEUUNITINY "I,@Tﬁﬂm%%'ml,azﬁLﬂﬂﬁﬁiﬁEﬂaﬂs: PDAALAULALTDLEUENTLATUNANNNT DN D
S RRREASIIBIE Lﬁa@;mﬂu W.¢. 2546 WAZLANEIINITATENANaTUNITUTEN el Tz douineae
msmﬁmam%qukﬂ e NWENU% 2547 LANENT 2 HUUAINAITWAITNEI I UATNITINY B
q@lm%ﬂﬁuvlmﬁ ﬂmz"?é’fmLﬁumsﬁﬂmaqm’wm‘iswmwwzmm fa s dn Lﬁaﬁﬂ‘*ﬁagaﬁvlﬁm
& a o ' A a £ ' a ' I
WukuwInsluniTessuanunsaNdananIznuNaatialwainsessiduuy LRSI TE EREY
a a l:é ] { a v U a o ™ a U
nsuAngrmaasuIn It dwnirseunl jidudiunisisonawimaluladianinuazuia
IRUSNMNATIANAFOUNRON ANLT IR NUAZILA ﬁmmL%auimﬁ'u;Eﬂs:ﬂaumﬂuqmamﬂﬁu
WITIRNWAZWAD WD UIR IR Lﬁwianszmumswa@LLa:mﬂ"ﬁmimﬁluq@m%nsswé‘aﬂdnLflu
1 a K 3 oA o & ::f o a e & A R o v Aa wa a
ag9@  Fandanusuiniszimadsmilunsdifinew dnanwdasdjianmimaseulanenin
lumpuzndnuazuiivasdsemdlngd ivaduuwanslunmswamtesdjidnmesaulans
PUN AT ULTIINNLAZLA  ’I9ANUL TN IUNANITILATIZRNARA LTI IR RRA LTI TNV Ine
& A @ A ' A a £
dunsausuaundnmlng g Nifadn
v 6
1.2 1agilszsen
= v Aa wa a 6 a 2
1.2.1. @nmamunwiaslJuamsdenzdnaseunaninuazuialudszimelng
1.2.2. anwanuduldldlumsnawianusansniensvnagaulansnin lwnnmus
LANLAZUTIT8INININEMAATLINIFUNIATTIUSNA
&a 1 v
1.3 dszlanunaiaiezlasy
131 lasouwnmnvasiesljianmsiensinasaumaaninuazuiiludszinalng
132 lennudnsnwaasiesljianmneseulaneninlumouzsianinuazuriivas
Uszineny

aﬁfumgﬂm FINIUNBINURHUABUNNTITL 2



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

unn 2

@01 N Qﬁﬁ'ﬁr‘i NIINLBINANN

21 ANWNINYATIMNITNIBIINN

gammnssurninuiaiulssanuiadanilng o ldud wisslduuldzawns quimed
nszfad Taqnuln LazUaIENTIuazIA3a Il aalinoazidgaiwInEHaaLazyadINg
ga0anluaIei 24 a13197 2.2 uszawdl 24 mwi 2.2

ﬂa@ﬂu%uﬁ”ﬂmswﬁﬂﬂs:mﬂm%ﬂ%muiﬁ:mmi (tableware) inaaluszinalnegle
WAUWIIUA QAN IWIIAIZ I ﬁgﬂtmuﬁmmm duifoulinalulssnauazdslszna g{uda
dyzanms 125 e wiadu Aswisvwianaisuazswiadan (SMEs) 100 318 Uazawalng) 25
18§88 MINAATIN 250 udulutae 4-5 ?'Jﬁchum"lwmﬂu@”ﬁdaamﬂ%laﬂ“ﬁuﬂﬁzmms
lninnaianeuau 1 vasondon usziluouau 5 luaaialan lull 2548 arumsaupas
Global Trade Atlas s:a.qr.i*na.wnmmma%mwqisﬂﬂ%mmmsdaaamﬂ%"aaslfﬁuuiﬁzmmiﬁ

FAFIUINI 50% maagammidaaanﬁmm LEAIAININA 2.3

a9 2.1 ﬁﬂ’]uﬂ’]WE‘]‘@lﬂ’]%ﬂiiwL‘ﬁS’]ﬁﬂvﬁlEl

UsTANNRaN s Qaﬁw'&mﬁmﬁu‘%a%@mumaan

LEANENILVIBAN Uluﬂim‘ﬂﬂ

* a3asldunldzainns (100 7o)

* LATDIFUAUH (5 18) 100% w18 lutlszine

* nsziiles (10 7v) (10,000 81HLN)

= Tagnulnuazgndan i (5 o)

* P9 TIBUAzLA389UTZAD ( 300 T8)

LNANENILEIREN
saslfunldzamis (25 7o) 45% &998N
* Lﬂ%"aaqmﬁmsﬂ (7 38) (15,000 81%UN)
* n3zdios (9 1w) 55% s luiszine
= Tagnulnuazandag i 8 1) (18,000 §14UN)

* g9t TeLaziAIadlszay (50 Ta)

aﬁfumgﬂm FINIUNBINURHUABUNNTITL 3



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

AN 2.2 yamﬂwddaaﬂwﬁmﬁm‘ﬁmmﬁﬂ T W.4.2544 - 2548 (WUIE : BIWLIN)

UsslANNRaA uMLTIIRN 2544 2545 2546 2547 2548
wdasltuulfzanmsuaziaionia 6,780.20 | 7,561.60 | 8,095.40 | 7,750.80 | 7,562.50
SRk PR IS TN bl pEA oL, 1,274.40 | 1,495.10 | 1,487.10 | 1,273.10 | 1,301.10
m’%aaqwﬁmgﬁ 3,645.10 | 3,276.50 | 4,197.60 | 3,817.80 | 4,419.20
nziffasyitn Doty uazTuian 2,563.70 | 3,316.30 | 3,160.00 | 3,674.70 | 4,428.10
WRaA NN 9 5,788.50 | 4,715.10 | 4,057.10 | 4,406.10 | 6,813.10
YA 20,051.90 | 20,364.60 | 20,997.20 | 20,922.50 | 24,524.00

ﬁmiaga : ﬂsuqamm

MWD 2.1 ga@hmiﬁaaaﬂwamﬁ‘mﬁmﬁﬁﬂ Y W.¢. 2544 - 2548

9,000
8,000 Y — —e— ia3adlduuTdzams
/ S — LazLATaIATI

7,000 - —&— 2a9215auacUad
- / Usyau
§ 6,000 \ —h— nanAaaiiasfindu 9
o
>§ 5,000 —e— La3arasfuai
= 4,000 .
. —¥— nssiiiaviu danil
@ "

3.000 uazluan
=3 ’ x/

2,000

B
1,000
2543 2544 2545 2546 2547 2548 2549
il w.e.

ﬁmiaga : ﬂi&l@f‘lﬂﬂ’mi

aﬁfumgﬂ@ﬂ FUNNUNDINUIRLFUUNNTIVY 4



MNeuatvsuysal lawnmawawinauuloueiudnanwiasd jidnisy

MnN 2.2 éf@f.ehuyjammidoaanwﬁmﬁ‘meﬁmswﬁﬂ 7 w.¢. 2548 YaAIIIN 24.5 NUIIULIN

nsziiiaay it fla waTaolduulsy

w9 LayTuLEN 2MNsuaLATaIRTd
4,428.1 7,562.5
(18%) (31%)

LATaq i
4,419.2
(18%)

2avILLRLUAIUTEA L
waaAuaiiasfindu 1,301.1
6,813.1 (5%)
(28%)

UUIE I A1ULIN

d' s 1 1 a v 6 a dl' % 23 1
AINN 2.3 a@mumsaaaaﬂwa@mmmmmumJi:melLﬂsaﬂvjuﬂmmmﬂﬂﬂquﬂszmﬂa‘mmw
quﬂ 7 W.@. 2545-2548

—e— nRulsTInAsA W T3
—=a— tfoviua
9,000
8,000 N ./I\.\.
’g 7,000
b
g 6000 -
>f'
£ 5000 |
=
G
@ 4,000 - ’/.\’\‘
;J
3,000 -
2,000
1,000 -
0 T T T T
2544 2545 2546 2547 2548 2549
il w.eai.

aﬁfuamgﬂm FINIUNBINURHUABUNNTITL 5



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

2.2 g0naIN AAdAINNIIN unn

gamnnssnuiludszinalnoannitdess: 80 1uuiizfialoanlaifdnn (soda-lime

silica) ’E'mqaum“ﬁ’lumzmumwﬁmﬂ’jﬁaﬂa: 80 Lflui'mqaumﬂuﬂi:mﬂ \Tu NIy Aulu

Tala'lud

e bW TOURTDIUNIWAARIANTIUL LEAIAIANTINN 2.3 NWA 2.4 LRZMWN 2.5

AN 2.3 %lammiﬁaaaﬂwaﬂﬁmeﬁl,lﬁ’; Y W.7.2544-2548

(dolomite) WsWwiN WRAAMAF A lduA nIzan LeTasuiiunldzans uay

UrsinnWaan A 2544 2545 2546 2547 2548
n32an 5,847.40 | 7,426.30 | 8,274.10 | 10,119.50 | 10,756.40
wSasutuuldzomis 2,134.90 | 2,243.00 | 2,498.50 | 2,528.30 | 2,873.30
waaa 1,356.40 | 4,337.80 | 3,197.10 | 3,131.40 | 2,855.50
Qmﬁmazm‘%aaﬂszﬁu 812.10 116.40 115.30 87.50 96.90
loum 494.00 493.50 893.20 680.00 675.40
2098% 9 Fhdzuh 785.80 965.90 943.70 | 1,200.30 954.50
YA IULIN) 11,430.60 | 15,582.90 | 15,921.90 | 17,747.00 | 18,212.00

ﬁm“ﬁay.a - NINAINING

MWD 2.4 %lﬂﬂ"]ﬂ’]‘.iﬁdﬂaﬂ"lladQ(ﬂﬁ’]‘ﬁﬂi‘illl,l,ﬁ’l T W.¢. 2544 — 2548

12,000
10,000
——Qnufuag
LA3avlseau
= 8,000 —&— 523N
b=
S /./ —a—vaanlu
% 6,000 . .
c —— 1A fAuuTEy
G
= 2
& 4,000 A —%— lauAa
g%\‘l::>‘ —e— 91398y 9 vieaLA
2,000 7
2543 2544 2545 2546 2547 2548 2549
il w.a.

aﬁfumgﬂ@ﬂ FINIUNBINURHUABUNNTITL 6



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

MAN 2.5 %mﬂ'"nmsdaaaﬂwamﬁmsﬁm"nu:Lﬂ’%amﬁaﬁmm 7 W.¢1. 2548 UazRAFINNRI L

@lmﬂaﬁqukﬂ

EU 6.85

(1.68%) 196
407.7

auq
0.4

LATAILAD
uuidyaimns EU 385.55
2,465.1 (15.64%)

MU - AULIN

ﬁanayaaﬁaéﬁﬂﬁhamauﬁuvlﬁfhﬁmsmaaﬂNﬁmﬁ'msvﬁmﬁﬁﬂ"nﬁ@Lﬂ%aﬂ"ﬁuﬂﬁ:mmi
ﬂ‘%mmgdﬂdﬂNﬁmﬁ'wﬁwﬁﬁﬁﬂnﬂ%ﬁﬂLLazﬁé’f@mﬂumimLﬁﬁlu@lm@ EU Uszunms 3,700 814U1N
faiilusauas 50 vasaTasltunldza1niINgsaan a2wlATAILAIUBIAZaIRITNIARIBLNITRS
Wnaane EU linnnin Uiz 385 a1uun i’awNamﬁmsﬁﬁaaawﬁ@ﬁ%m@hﬂi:mm 4,000
AWUIN %'5\1Lﬂum@lfﬂolﬁ]l,l,axflﬂ’nm‘hLﬂuﬁadﬁnwﬁaﬁmm datnulnszidoy REACH  wa
a 2 v a wa a o 6 dl' L% 6V d' [ 6
L@3uNANUNTaNYIR I JUR Iwnsnasaundanmaitasadldunldzormisiivesnwnaselomil
mMInIcvaslszina 1y

aﬁfumgﬂm FINIUNBINURHUABUNNTITL 7



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

unn 3
U ad ¥
m‘sﬁnmwagmﬁmmg’mslum‘mmaaufamﬁun

‘l%m?mz LIINNUA $tLﬁ')

4::' aé d‘o £3 o AR K 1 ca' Aa A U a 1 A' L% 23 < A d'
ammmmaammmamaﬂﬂuﬂﬁma@laummsmﬂumgwLmaﬂmﬂmmmsﬂﬂaLsaa
madq“namﬁﬂ W OINNAN N WNTRARITADIFUNFNUDIRITNLINITUUITEN Y AIBURAINLAANIT
ﬂuLﬂawuaamsﬁLﬂumuwamaaNﬁ@ﬁmsﬂﬁ]:ﬁﬂﬁl,ﬁ@é’um’m@iagﬂﬂnmﬂuazmﬁa FIluuIION
ssnanavUuwdanluatmsnn Tansnin 1w azn2 (Lead) waatiay (Cadmium) wutduansniine
FowIIaL1989 M7 aulansrInUIITRaLN gl anTas ANl uanaIu DI TWNNIITWI BLFETI @
i1 Lﬁaaa’mﬁngﬂgW’Emmzazauag.jlm'nmmmzsumumiﬁ'mumaaai’mw%aizuu@i’m6]
' ' & A o - \ a & A
Tus9my 11w suad 1o 1latRaa n3EAN 989 Tanevnnnaniiduagindsznaunwuluruafay
YDINRANUALTTIANNLANRI LN AL UFFN ATNTUI7 °1hyamqmwgﬁlummaau@"ﬁmaamﬁau
{ = A o . v o o { £ |
LAZA® Y TIRINAUARALAINENIFUATALEIRNT lasianizamsnigniidunsaniass faaas
azaelanznninumanilwitanasnnluorwsle
INANBALVDILARERINALU LT I UNITUTAINNAIINITIIA WS IR RUEIBIT%
A & ' < A A o \ & ' o a
W30096n36199 Nalanfiiiea989 1w 89ANIIBINITUAZEY URIENTZOLNINN (FDA)
ﬂm:ﬂsim%ﬂﬁa%quBﬂ gasrinseantzidouuasdariinuaedig g mmuqummﬁmw‘ﬁ@lﬁmsﬁ
‘ﬁé?:ucTaﬁ'ummil,ﬁaaﬁ”nammﬂ'ulaluﬁmmmﬂaa@ﬁ'ﬂﬁlmE;JTU‘%Im é’aﬁfu@w‘ﬁmmmma:ﬁaa
o K v o a A dq/ 1 o d‘ o U £ d‘
mmunmmamﬁu@LLa:mqumzmumwamlﬁwmsﬂmﬂauagius:@ummu@"h Tavzninn
dasrmimuguiSinmmydwileuday 2 wiiafa axna (Pb) wazuaailiou (Cd) land198435n13
NAFOUANNINIFIRLANGNY W1a3gIuNIINagaUlIuimazniuazuaadisananasluaioue
A A Aove o A o
ARy Laninfzanaua leun
1. BS 6748:1986 “Limits of metal release from ceramic ware, glassware, glass ceramic ware
and vitreous enamel ware” (British)
2. AOAC 973.32 “Lead and Cadmium Extracted from ceramicware”
3. ASTM 1466.00 “Graphite furnace atomic absorption spectrometric determination of lead
and cadmium extracted from ceramic foodware” (USA)
4. “Methods of analysis for determination of the migration of lead and cadmium” (EU)
5. Din 1388-1 “Silicate surfaces in contact with foodstuffs” (Germany)
6. ISO 6486-1 “Ceramic ware, glass-ceramic ware and glass dinnerware in contact with

food — Release of lead and cadmium”
a ad a 6
i'mazl,awmaa’mmmgmlumnLmﬁwgiumﬂwmn n.
' Aaa o < o @ A @ o o ' A o
LLG]azll’](ﬂiﬂ’]%SJ’Jﬁﬂ’]iﬂa’]Uﬂﬂx‘]ﬂ‘iﬂ@ﬂ‘lﬂaﬂﬂ’]iﬂa ﬂ’]iaﬂﬂiﬂ‘ﬁz‘ﬁuﬂﬁ]’m(ﬂiaﬂl’]\‘i‘ﬂ@a\‘iﬂ’]iﬁlz

a o A o o a A a A o LY

amazey lasdouuuuldlndidosnuaninnslinuwianiga ssaiinlslunsanaldun
Aa Y A = { x> A A A o o ' . A
nsauadan (n3aaw) TadunsanwulanaluluemisuaziaIasauinsudsemu aragradiui

aﬁfumgﬂm FINIUNBINURHUABUNNTITL 8



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

sudaruamislumsldom gu dulwsasnimus) axmnslidudanunsatadanisans (4%)
uamn 24 Talug AN sihnIefiEnuwmIsuAETU TS InsINATIaRa LS I T lanEniing]
aranLaanu1NaIedd talasdentonldlunisianeiusunmlansninfiazainaanuiain
@lagn9fa m'%'aaamawﬁmmmjaw%’umﬂﬂimﬁma%(Atomic absorption spectrometer, AAS)
6?35:1mmmm’mmm@;ﬁﬁﬂ‘%mmﬁauim:é’u%ﬁaluﬁm (ppm) laglunans g Uszinalaiinng
fnuaunasgulunmsiansiUinulaveninlunianmaiioniin %aﬁwamﬁﬁaamida%uﬁﬂﬂ
$rhofilsznening SulludomnunazUfiamatarnuadmsnatinasinsaialitiiums
TUTDINUNIWEUA

\ila 30 Lww W 2548 ﬁc&mmam:nsmn%mswmwqiiﬂ"l@”ﬁﬂi:mﬂ Commision
Directive 2005/31/EC amending Council Directive 84/500/EEC fRUAITNIATINIATIERNT
Unilaumsandrstsznnasmussuaadion lumausedeuandnfsudaiveams waziion
msﬂﬁﬁﬁiﬁgnﬁaaLmzaa@ﬂﬁaaﬁungiuﬁmJ Regulation (EC) No 1935/2004 of the European
Parliament and of the Council of 27 October 2004 on materials and article intended to come into
contact with food ﬁwu@Iﬁi’aQUiiﬁ;ﬁmsﬁLLa:aWiﬁﬁ%’mﬁaﬁ’ummsﬁaﬂ&imzlmm;jmmﬂu
ﬂ’%mmﬁﬂué’umﬁmaqmmw m%al,ﬂ?iﬂmmmaaﬁﬂizﬂauﬁaqmauﬁammmmma:ﬁmmiﬁﬁ
MINTIDUNAY (traceability) dw:ﬁaans:ﬁﬂvlﬁnﬂ{'u@lau Lﬁamimuqu BunAunaaiming
Ty lddayaunguilng wazauninizyvauinanIzTuRaTaueg g

FAILITMIaTIIeERLAENE1IBINNAIIUNTNARAL BS 6748/1986 Liinaiia AAS
lumsasaiiened uddmiuuasgiummaseuzasanning sl lduiladamnualaslaizy
3EM13AT9eL UAMNRAAIRITANY munInasamld smsuastamnualifisedu 01 mglL
wazuamlEnd 0.01 mgiL wazrruasndasna (permissible limit) 28905 mazMILAzLAMT Bal
fualifszeu < 02 mgl usz 002 mgl @WEGU Fetarnmuaiiazsonansznuny
Qﬁ'ﬁ:ﬂaumﬂﬂsl"?l"ﬁ@lm@m‘idaaaﬂhmjmmmwqIﬁJ FILATUA 20 WoBAY W.61.2550 Lludu

o

aﬁfumgﬂm FINIUNBINURHUABUNNTITL 9



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

unn 4
v ] a 0'4 =
NM3ANEIYaNIRBALSIITIAZNILAZLAALN YN

ﬁaﬁ'maanmmnmﬂmzmﬁﬁnu,az!,l,ﬁ'mwmmg'mmna

]
<

AuslaTumMadn 9 §919nennIuaIneInIg W uasnAas i mafidniude
Tamglaun Wan (Fe) &Inzss (zn) laledu (1) waatdon (Ca) LHudu m@;ﬁ""l,ajﬁ’uﬂmia
smeldun azia (Pb) waaflon (Cd)  Usan (Hg) udu ﬁw‘]mmﬁﬁwaﬁ”’aﬁmﬁLLa:vl,aJ'ﬁ@ia
198 %uﬁ'uﬂ%mmua:i:ﬂ:nmﬁ"l,éf%'um@;ﬁ?u mm"hmaainmwiams%’umq mqﬁl,iluﬁw
Houssdaromeldun aznn waedoy Usen (Judu mﬁ"’;l,fiaazauaglmﬁdmm:ﬁwa@iami
RAWINIFIUI I BuazaNaIzandnfimaadudule I@ﬂﬁ"’;"l,ﬂﬁf'uﬁﬂﬁl,ﬁmﬁamlmmqg'uaa
nlwilulsalafinsdaiuduanodaianluasss wszidusuanodoszuvdszam la madn
013 au uaziala dwluglngjenalnadeszuumaduenmisuazszuudszan uaaiiiouazd
waﬁﬂﬁmz@ﬂgﬂﬁ@miau Maeten au uazle udn Lm@]Lﬁwdm%ﬁwﬂﬂmﬁauagmw
wilanuazaadiu a1msiEesiwaslse e Smaiuwan ﬂa@mmmz@n%inmm

FNLTANLAI NI T UL IINNLATLAILNFUTENAUMUATNY wAALToY lasianizatinggg

aaAaA

A v a A o A a o & \ =< @
MTusNIFUAS FAN wasFinfes dnlarndsznavvsuaaiion  aenulszinadns o 3914
anudagyfizilosnululiuusdniadafldiufivanmgmadt lasnsdansidouaziiwua
& 1A vV A2 ' a 6 ] =
nawidianaumg Hidungminedaudazdsamenziinginasiuandrenuly
NNTariruaseddizinadny g azwudn Tatinweazudidszinnvesniruside 3 ngy
lnal 9 A
1. MIUMUULUB (lat ware) nunsdanmausidanudanmeluliiu 25 Jafwas
2. MTULUUURNIWIALEN  (small  hollow)  WIBRIATUSNTANURNNINNTY 25
fafwar anwadesnit 1.1 &y wndmanudismmudussindandiy ud
vdTEnaLgnaandenin
3. MrusuuuanIwIalng (large hollow) pansfivsmauwenianuanuinnin 25 Jadiuas
mmﬁ;mﬂnhﬁmmﬁu 1.1 8a3
o o P v o , A o o 1a
RNTUNTU N LU LD % vdsznalainwaniisvesdasinadsuimlans
(permissible limit) IWLARNTY / 803 ATOWMTUSUUDDY 9 wadulszinaiinuaiduiiadndy
daanasadiuas wonaniluusnespudiiinsmwnanaseuuSimweulnvesday (Lip and
. = &) a Ao o o a o a & od 1A v <3 =2
Rim) daduwuInmnsunanuIsni Ny may mem:uugmzmaumvl,ﬂﬁ'izmﬂl@ NAIIFANEN
Tarmuavasuaszszinaniauniudsiiiasdfidmmanueas
I { 1 Qs o Q/ e a lé v Y o A v
Wunidinesnivdszimeasnigowsnn dlddarnualuanasgw FDA Ssgwnsnls
asauAuNIYIzINAld udueigenalideinuaanizuesizanied 1w Tariwua California
. A ' v o A o A A o o
Proposition 65 T98193zuaAn@9ANTaY FDA  Tarfmuaiidunaigalusnziidataiinue
California Proposition 65 iWTzasnugNIzasdud lfanizauinasdasinsandaiimuazas

wAnzIzAY

aﬁfumgﬂm FINIUNBINURHUABUNNTITL 10



Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

ﬂﬁ)'«gﬁ‘uﬁwﬁfmmmmgmwamﬁmﬁq@lmﬁmsu dszinalne (ane, TIS) lddaimnuaany

V93970 IS0 Meaziduavastarhuueveslszinads 9 ugasluansen 4.1

N3N 4.1 LEAITAINNAVDIUTUI A NILALLAALN HNNRNA LAANNANTULTINDNN MENUINNT

FYadn ”@ﬁm&mmlﬁmﬁ (Permissible limits)
NAIU ppm (mg/L) mg/dm’
(Standard) Flat Small Large Cup & | Pitcher Flat
ware hollow hollow mugs ware
FDA Pb 3.00 2.00 1.00 0.50 0.50 -
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HANM3E 3299w N TuR sl IR N suazIra UM IANUEAIAINIT19N 6.1

@797 6.1 uaassrwwinN ludasdjuansnlduimmasaumaaninuazui

swarasdjuanis a e f
2. 1
8. 3
.63 16 10 2
1.In 8 14
1.1an 1 2
RIPEY 16 23 18
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@797 6.2 uAINEMINagaUaraslfuansnlduinmaesaumaaninuazui

IUNINAFIY ITUUAHNIN NIAIZIN 1a3a9ii d
fild5un1s3usas ABnmInagay nagay wasljuanis
13135 g}V
1. Pb and Cd
extracted from
tableware
1.1 interior BS6748 ICP, AAS a
Japanese law ICP, AAS a
84/500/EC ICP, AAS a
DIN51032 ICP, AAS a
California Prop 65 ICP, AAS a
FDA ICP, AAS a
1ISO6486-1:1999 AAS c h
AOAC 999.17(2000) | GF-AAS d
International standard | FAAS g
ISO/IEC17025 48n.32-2546 AAS cf
ISO/IEC17025 AOAC 17" ed., AAS f
2000,973.32 / 984.19
1.2 lip and rim ASTM C927-80 ICP, AAS a
ASTM C927 AAS h
International standard | FAAS g
ISO/IEC17025 48an.32-2546 AAS cf
2. Thermal Shock In-house Method a
Test BS EN1183 a h
International standard | Oven and g
cooling water
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@97 6.2 ugAIMENIINagauaRaslfuansnldusmmasaumaaninuazuii(da)

IgN1INAdal ITUUARAIN N1AIP l3asilonaday INE
flasun1ssuses IBnnasey weslfuans
3. Microwave Safe In-house Method a
Test or Microwave
Heating Test
In-house Method Microwave g
Thermometer
4. Dishwasher Test Inhouse Method a
5. Detergent Attack International Detergent and g
standard disk washer
6. Impact Test or International Impact tester g
Center Impact Test standard
7. Edge Chipping test International Impact tester g
standard
8. Crazing Resistance ISO/IEC17025 EN13258:2003 Autoclave c
Test method A
EN13258 Autoclave h
International Autoclave g
standard
ASTM C554 h
ﬂiztﬁﬂﬂ
1. Water Absorption, ASTM C471-91 a
Bulk Density, Apparent
ASTM C373 Balance b h
Porosity, and Apparent
Specific Gravity of Fired ASTM C373 -88 f
Whiteware Products ISO10545 - 3 Boiler, Balance g h
AuRNAT Balance b
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@97 6.2 ugAIMENIINagauaRaslfuansnldusmmasaumaaninuazuii(da)

analyzer

IgN1INAdal ITUUARAIN N1AIP l3asilonaday INE
flasun1ssuses IBnnasey weslfuans
2. Facial Dimensions ISO10545 Dimension g
and Thickness of Flat, machine
Rectangular Ceramic
Wall and Floor Tile
3. Resistance of BS6431 h
Ceramic Tile to EN122
Chemical Substance ISO10545-13
4. Breaking Strength 1ISO10545-4 MOR Machine g
5. Flexural Properties mmgﬂﬁv’] Universal testing b
machine

ASTM C674 —88 Instron f
6. Static Coefficient of ISO10545 Pull meter g
Friction of Ceramic Tile
and Other Like
Surfaces by the
Horizontal
Dynamometer Pull-
Meter Method
7. Pb and Cd Extracted ASTM C1034 -85 AAS f
from Tile

ISO10545 FAAS g

ISO10545-15 AAS
8. Particle Size ASTM C375 Particle size b
Distribution analyzer

Laser particle e
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M7 6.2 uaAITIENIINasaUIRasl jUanM s mImasaumadnuazuii(de)

IgN1INAdal ITUUARAIN N1AIP l3asilonaday INE
flasun1ssuses IBnnasey weslfuans
9. Chemical analysis ED-XRF e
ASTMlsiszy XRF f
ASTM C323 h
10. X-ray Diffraction mmgmm’%adﬁa X-ray b
Diffractometer
X-ray e
Diffractometer
11. Coefficient of ASTM C 372 Dilatometer b
Thermal Expansion
12. Crazing Resistance ISO 10545-11 h
sunmmn
1. Particle Size ASTM C373 Particle size b
Distribution analyser
Laser Particle e
size analyzer
2. Chemical Analysis Screen method for XRF a
heavy metal
ED-XRF e
3. Coefficient of ASTM C375 Dilatometer b
Thermal Expansion muﬁﬂﬁ”l
a9il3zau
1. Particle Size Laser Particle e
Distribution size analyzer
2. Crazing resistance ASTMVL&iS:‘.qu f
ASTM C554 h
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@177 6.2 ugaIMEMIIMaseUTasRaslfiamsnlRuIMImase U inuazuia(de)

IgN1INAFaY ITUUARAIN N1A3IZ N 3asilonagay NS
flasun1ssuses IEnmnaday weslians
3. Water Absorption ASTMVL&iS:‘.qu f
ASTM C373 h
4. Pd and Cd Extracted ASTM C1034-85 f
from Product
1SO6486-1 h
1. Chemical Analysis ISO/IEC17025 Inhouse method WI- | XRF c
CHM-504-01 based
on BS1902:Section
9.1:1987
XRF f
ASTM C 323 h
2. Coefficient of ASTM C375 Dilatometer b
Thermal Expansion
3. X-ray Diffraction mmgmm’%adﬁa X-ray b f
Diffractometer
X-ray e
Diffractometer
4. Particle Size ASTM C 373 Particle size b
Distribution analyzer
Laser Particle e
size analyzer
Centrifugal f
5. Shrinkage ISO/IEC17025 ASTM C326-03 c
ASTM C326 h
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M7 6.2 uaAITENIINasaUIR asl jUann s mMImasaumandnuazuii(de)

IYNIINATIY ITUVUA/NIN NI 3asilanageu e
fildsun1ssuses | S8mnaseu wasljuanis

ASTM laiszy) f

6. Water Absorption ISO/IEC17025 ASTM C 373-99 c

UAIUAZNTZIN

1. Pb and Cd Extracted ASTM C1034-85 f

from Glass Ware

1.1 interior BS6748 ICP/AAS a
Japanese law a
EEC/84/500 a
DIN51032 a
California Prop a
65
FDA a
AOAC GF-AAS d
999.17(2000)
ANGNeN FAAS g
ISO 7086 AAS h
ISO 6486 AAS h

1.2 lip and rim ASTM927-80 ah
Augnen FAAS g

2. Thermal Shock Test In-house Method a
EN1183 a
In-house Boiler/cooling g

water

ISO 7459 h

3. Chemical Resistance EN 122 h
ISO 8424
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a9 6.2 ugaINEMINagauvaIRasljuannlduImmasaumaaninuazuii(de)

gMINAFEaU izuuqmmw &I'l@liﬂ’l% Lcﬁaaﬁa‘nﬂaa‘u 2 A
c!' P > adg > a wAa
‘nlﬂiﬁﬂ’liiﬂiﬁ)d ADNIINAFE2DU E]\‘J‘l.lg (1 b]
4. Stain Resistance EN 122 h
5. Hydrolytic ISO 719 h
Resistance

nsnageuvasiesliansiliusnnesauniseninuazuiidinlng 8198501933 19013

nagauvesdvlizinafia ISO win ASTM  lumsnesauaznauazuaailonvasiaslfianis

K G]ﬁiﬁﬂg]l"fm%adﬁaﬂ@aau Atomic Absorption Spectroscopy I@ﬂmmgmmsmaaumﬁ'um:

waallsufidsnglununseumaldun  aasguvesdszinaanizanin dangy el gl

Adu uazwnd uaziifaslidn1g 2 wisldiuniIiuses ISONEC17025

6.2.3. 35nlzlwnsauquamninniali (internal QC)asRaILicin13

o add v a wa o P
Nﬂﬂ?iﬁﬁiﬁﬂﬁﬁﬂlﬂ%ﬂﬁiﬂﬁﬂﬂ&lqmﬂ’]Wﬂ’] Ellu"ll awaaﬂguwmnmmmmswm 6.3

a7 6.3 A50lElunsauquamnwnisly (internal QC)uasRaslfidns

NIAIVANABNINAE 11 svianaslianns
1% RM, CRM ceh
TN acdef
N3N recovery acd h
M3 bEAI8819 control sample e

wasljidnafeuninualdisnldlunmsauquamniwnoluinnnit 133

Idsuanafisnlunislilunsaruquamnwaeluldun mavihe wazmai recovery

6.2.4. wlguansnmwIiesidn1sluunwinig OECD - GLP

bLR

ee
)]
=AL
=Sh

Han1IEITARlaugnIWanRasd JUAnsluunwanig OECD - GLP usaiaInnaefi 6.4

@90 6.4 wlsungmanauiesjuanisluuuinis OECD - GLP

wlaung

shaResluan1s

Taidwlouny

Cc

Fuleung

abde

wasdjuanmssaulng Iulovnanswamdesljd@msluuwinis OECD - GLP

aﬁfumgﬂm FINIUNBINURHUABUNNTITL

47




Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

6.2.5. Jayaanizialadigunlazevis
6.2.5.1. AATILATIZHZNIANVATULINITNITILATIER
NANIIFIIIVDAITILALIZHZLIAINITILATTRYBIRIUJUANT 6 Uy UuaaIag

A9 6.5

AN319N 6.5 AATILATITHZIRIVATULINITNITILATIER AzNILaTLAAL N

ARIAIIAIITHADIILNI/LHLLIAT (Vi)
18NI
a c d f g h
1.Lead and Cadmium extracted - 500/5 - 600/ -
from tableware (¢i8514)) 14
1.1 interior 1,700/ | 1,000/ | 1,400/ | 1,200/ | 2,000/ 600/
5 5 15 14 5 10-15
1.2 lip and rim 1,700/ | 1,000/ - 1,200/ | 2,000/ 600/
5 5 14 5 10-15

8031A13LATIZRAZN LLaszmﬁwa%ﬂuﬁN 600-2,000U1N/318717  wazld

oz NITIIe TR 5-15 %
6.2.5.2. LA30INANARAUN M Detection Limit Laz Limit of Quantification
NANNI&19799 Detection Limit W@ Limit of Quantification VadLAIaINanamay

AZNILAZHANLNEN LRAIAIAIININ 6.6

@N5197 6.6 Detection Limit way Limit of Quantification VadLAIaINBNAFAU

snaneslians a c d g h

ppm ug/ml ppm

Detection Limit . Lead 0.05 - 0.001 <0.1 0.1
: Cadmium 0.02 - 0.0003 <0.01 0.01

Limit of Quantification : Lead 0.05 0.5 0.005 <0.2 0.2
: Cadmium 0.02 0.05 0.0009 <0.02 0.02

#aaUfuan1s 5 unslduds Detection Limit waz Limit of Quantification wodia3asie

NAFOUATNILATUAALILY Detection Limit UaIazn? 1G24 0.001-0.05 ppm  Uaz uaauiiow
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1429 0.0003 — <0.1 ppm  ussLimit of Quantification Va2 TT29 0.005-0.05 ppm  Uas
waauiion g9 0.0009 — <0.2 ppm

6.2.6. JalanaunzmINAWIRaslianmIanzvinagaulaneniinluaruzias
a ¥ -~ 1 s [ a
finuazunaialdgnisaaasuluszauwiwmiand

TargnaunemMInaiasljuiamsiensdneseulansninlumsuaaninussuiiie

. o o a Vo o a A e a &

lugnssenivluszavwmnnd ldudnisdansdamarilfineauludszne

®  MIANDUINUAZIHBULNIAMUFUIATTIUMTIATIZA

® myWawedluansidng OECD-GLP

® 113 interlaboratory %38 PT ﬁ’ummmmmaauﬁﬁagmﬂuﬂi:mﬂ

6.3. a?ﬂNau,az%ms'lzﬁwan'ﬁd'nﬁm'm

Wuiﬂﬂ'ﬁ:mﬂvlﬂﬂﬁﬁadﬂﬁﬂ’ﬁmsﬁlﬁu’%msﬂ@aamﬁaaﬁuagumw@aauwﬁmﬁmﬁmm
Q@lﬂﬁ%ﬂiimsﬁi’]ﬁﬂLLQZLLﬁQﬁ@]E}ULLUUﬁE}Uﬂ’]N8 LA Lfﬂ%ﬂ’]ﬂ%’_§7 LAY MALANT® 1 WK
wasdjianssulng lildunsiusesszunquaw  manasaudulngdre8aanasgnisnig
nagaLLaIeIUIzneRe 1SO wia ASTM msnasaufildusmsleun

1. 07873 : Pb and Cd Extracted from Tableware, Thermal Shock Test, Microwave
Safe Test or Microwave Heating Test, Dishwasher Test, Detergent Attack, Impact test or
Center Impact Test, Edge Chipping Test, Crazing Resistance Test

2. m:l,‘f;ad : Water Absorption, Bulk Density, Apparent Porosity, and Apparent Specific
Gravity of Fired Whiteware Products, Facial Dimensions and Thickness of Flat, Rectangular
Ceramic Wall and Floor Tile, Resistance of Ceramic Tile to Chemical Substance, Breaking
Strength, Flexural Properties, Static Coefficient of Friction of Ceramic Tile and Other Like
Surfaces by the Horizontal Dynamometer Pull-Meter Method, Pb and Cd Extracted from Tile,
Crazing Resistance

3. 189U92AU : Pb and Cd Extracted from Product, Crazing Resistance, Water Absorption

4. WNIUAZNIZAN : Pb and Cd Extracted from Glass Ware, Thermal Shock, Chemical
Resistance, Stain Resistance, Hydrolytic Resistance

5. 5‘%9]: Chemical Analysis, Coefficient of Thermal Expansion, X-ray Diffraction, Particle

Size Distribution, Shrinkage, Water Absorption

Weelian1s (2 uis) lasun133uses ISONEC17025 Twsransnagauai

1. Pb and Cd Extracted from Tableware; 48n.32-2546 1S06486-1:1999 AOAC 17thed.,
2000,973.32 / 984.19

2. Materials and Articles in Contact with Foodstuffs — Crazing Resistance of Ceramic

Articles; BS EN13258:2003 method A
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3. Water Absorption, Bulk Density, Apparent Porosity, and Apparent Specific Gravity of
Fired Whiteware Products; ASTM C373 -88

4. Chemical analysis; Inhouse method WI-CHM-504-01 based on BS1902:Section
9.1:1987

5. Drying and Firing Shrinkages of Ceramic Whiteware Clays; ASTM C326-03

s fiianssamlngldmaviduazmavh Recovery Tunisaanaugmniwnnely uazs
ulpunalunmsnauiasdidnmsluuwinis OECD - GLP

luneseuazmuazuaaifisnseskeslfiansds gunnglfiedasfionasoy Atomic
Absorption Spectroscopy uazd Detection Limit madmﬁl'? w14 0.001-0.05 ppm LR TGN
14829 0.0003 — <0.1 ppm  ussLimit of Quantification Va2 Tz29 0.005-0.05 ppm  Was
waaflon lutng 00009 — <02 ppm  wuddedininfisiwuels Commission Directive

'
=

2005/31/EC aate3asionlddasiifasiiavasnsdesew ( Detection Limit ) & w3u Pb < 0.1
mg/l , Cd < 0.01 mgll éfaaﬁmmL?Tuﬁm‘i']q@ﬁi'@"lﬂ@ﬂﬁmmgﬂﬁaa Wdefia (Limit of
Quantification, LOQ ) & %30 Pb < 0.2 mg/l, Cd < 0.02 mg/l Uaz@addlen % Recovery agl
Wi 80 -120 %
ﬁﬁUqﬂvlﬁﬁwmmﬁﬁaaﬂﬁﬂamﬂﬁ'wLﬁuLLa:ﬂizma"ﬁaQa‘a"mﬁuma@ﬂmﬂLLuuaauwuiﬂ
LLﬁdﬂﬁnUﬂﬁmaauﬁlﬁu‘%mﬂ@ﬂdaulﬁzyjﬂ'avl,ajvl,@i’%'umi%'maamwmmgmmﬂa TEDEALPLYigN
(s inuazuii) gauiunanagouasR sl JUANIUURS  uag Aavlians 3 ure &
uHunIaiasdufiun1IvamITuTes ISONEC 17025  FsuaadldiAuit ludedudeslfianie
Inufidnanmiliusnriiensinaseunineiauazianau ldsumsanivangadiatnouas
musalivinsiiensinaseuunaasmnssuluszdunis  uditasannmaseudalidu
nesuana deslfidmsisfium inldenuidyiunsrensiusennndu  wiednitunils

o @ [ a o X o o
faraIWaWIAN Umwmimi’;Lﬂi’]:ﬁﬂ@aaﬂ%gwugﬂ’ﬁgamﬂmmua'ma
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unn 7

manawiieasdianismagaulanswinlunmzusisinuazun

wamsansamun el fiamsluund 5 uaz 6 FhiiAuiaanuduiuluns
ﬁ@umﬁaaﬂﬁﬁamsmaaumﬂmzmmﬁmmzuﬁﬁuﬁmmgmmna luuddunsddnsnasle
denwasdjiannasaulanewinlumausisnnuazuiivasnsuinaemaauinadld
‘Lﬁu'%mmfigﬂszﬂaumiLLa:gﬁ’u%—daaanmama@iaLﬁaaﬁaﬁ%ﬂ@aaummgm waziiali
susnsessudativualniues EU Saiannmimaseulaneninluniauzianinuazuna e
Commission Directive 2005/31/EC anfnwiiiain3ouwasdfiansliniaudmivveiunsivses
AMNEININRBIUTANIIAW ISO/IEC 17025 nisAnE nIIWawIvesljianisdsznausiy 2

dauaadt e
® NauinaunTanaaIneIdfuans lunrsnaseuainitunasgaulasnisvin Method

Validation

® ALANATANINYDININAROL
uaﬂmﬂﬁﬂ'ﬂﬁmﬁaaﬂ'wwﬁmﬁ'meﬁmn;jwﬁm 4 3518 ¥1INNITNARBULN NN

padUsznauluNRAA M (Substance in articles) anene

7.1 ARIIANNNIaNzaiasiliian1slaan1srin Method Validation
auflassnannsi EU leddszmeld Commission Directive 2005/31/EC  amending
Council Directive 84/500/EEC  @sUszmeldifia 30 wmnow 2548 l@imua performance

criteria  VaILATAINANITNAFOU AN HUNNAZAIADNVIIINADENI AT ULLTINRNLAZLAINLTUR

(2
- |

23 v a wa A
I@l:ﬂﬁ%ﬁi@lﬂd&lﬁﬁﬂ@@du fa

'
v A 13 L (3

- <ﬂa\‘l&l“iﬂﬁﬂﬂﬂmq@maamiﬂﬂaau (Detection limit)
F9IU a:n? < 0.1 NRANIUGERNI
a a A 04 1A
kel < 0.01 UaanINGaaas
v A |a A o a o oA oA L. . .
- @aawﬂimmﬂmaau%amaummgﬂmammana (Limit of quantification)
73U ez < 0.2 JRANTNAARGT
waaLen < 0.02 NRANSUGORNT

a o

- daalivSunawiianaufnle (Recovery) $asar 80 -120 wasUSuauntduad b

aanuwiasdfianmaseudmuienlnuazuia  nswingmaasuinig 39laeiunng
A Y A A Ay o & v o L . .
iNaaTRsauANUNSanvasasaslanltnasauinduldaudorivuaves Commission Directive

2005/31/EC w38 L3l uazWwawinnusansavasdjuanmslagduiivnises

(%

° @ﬁﬁ@jﬁaﬂﬁiﬂﬁﬁaaﬁu (Standard Operating Procedure, SOP)

®  Guilun1srin Method Validation vadLA389 Flame Atomic Absorption

Spectrometer
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7.1.1 MRaMadan Ul G

lddifunisdiardiionsdjianu (SOP)  dwau 2 389 Ao

¥

7.1.1.1 ‘fjﬁﬂﬂ’]iﬂ@ﬁﬂuﬂ%u’lmia%:%ﬁﬂﬁmmEl‘ﬂ’]ﬂﬂ’]‘li‘l«wlﬁlﬁ']ﬁﬂLLﬂiLLﬁQﬁI‘HU%

4 Aaa

Tdzanm13 lawld Commission Directive 2005/31/EC Was ISO 6486 LIwuiIN19Ginasny
ICREARTGE)

Preparation

Surface conditioning

Fill with 4 % v/v acetic acid

Prepare Calibration Standards

AAS Determination AAS Calibration

7112 @jﬁamﬂ"ﬁ'm%d Flame Atomic Absorption Spectrometer 8%a Varian

3% Spectra A 300 TIWNINTLNFITNN

7.1.2 N1 method validation 289LA5a9 Flame Atomic Absorption

Spectrometer (FAAS)

' '
o o A

7.1.2.1 6‘1’1Lﬁumwﬁm‘i’mﬂmq@madmi‘ﬂ@laau'ﬂLﬂéaaﬁ]:a@mﬂﬁ“ﬂaam’%laa
Flame Atomic Absorption Spectrometer ﬁﬁa Varian j;u Spectra A 300 ( Instrument Detection
limit , IDL ) WazUasINagay ( Method Detection limit , MDL ) LLazﬂ’nuLiTsJiuﬁ"]qmmmn’ﬁ
NARL ﬁmmm"f@"lﬂmﬁmmgnﬁaa wing1 vdafia (Limit of Quantification , LOQ) lag
A1 background noise maaméaoﬁnﬂm Standard Deviation °11admi’i'mf’mél'ul,mzmm:mﬂ 4
% acetic acid @URIGLU Uad wInsLdudn IDL uaz MDL uaz LOQ
7.1.2.2 @‘i'uﬁuﬂ’maumsa:mUmmgmmﬁaLLazLLﬂ@Lﬁwﬁvl,ﬁ%'urm%'mam,l,ﬁa

(Certified Reference Material , CRM) Aanultutudgeg swsuaznildanududs 0.1, 0.2,
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20,40 UANTNGORAT LAY WAMNONANMNTNT 0.01, 0.02, 0.2, 0.4 NaANSUGADANT LNa

ATIIFDLANNUNL (accuracy) WazANALALS (precision) laslszifiuainen % Recovery Uaz %

o @ S 1 '
Relative Standard Deviation (RSD) @1aanay <od@1 % Recovery f17883¢¥1d 80-120 WA
% RSD lxifin 10

A7 7.1 uaasen IDL , MDL, LOQ

IDL MDL MDL LOQ LOQ
@armua) | (WeaNUJUEMT) | (@ariviua) (W8 NUJUa3)
az( Pb) 0.02 0.1 0.02 0.2 0.1
faanIudadag
wAALAz(Cd) 0.001 0.01 0.001 0.02 0.01
fadnIudadag

AN 7.2 URAIAT % Recovery UWar % Relative Standard Deviation YRINZN?

anudtudl | 0.1 HaRnsu/AaT | 0.2 SaAnsu/Aas | 2.0 AsAnswAas | 4.0 SadnswAas

spike

Anadniiiale 0.10 0.22 1.88 3.88

% Recovery 88 101 93.45 96.66

% RSD 4.69 4.37 1.20 1.61
m’li’mﬁ 7.3 URAIAN % Recovery Lz % Relative Standard Deviation S RRTGIEVEY

anuTuTui | 0.01 AadnswAas | 0.02 FaAn3wAAT | 0.2 AadnSWAAT 0.4 JaBNIN/ANT
spike

Anadniiiale 0.011 0.020 0.183 0.390

% Recovery 108 99.5 91.65 97.62

% RSD 3.90 1.59 0.77 0.57

mﬂNamsmaauﬁwuuuamhLﬂ%aaﬁaﬁmaﬁ'ﬂmmam%u’%mﬂ“ﬁagjﬁm IDL , MDL ,

LPQ , % recovery Uaz % RSD agjluanasgiuiimua awninsasiummesauantainnualy
Commission Directive 2005/31/EC 'l
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7.2 N13AIUANARNINYDININATDY
7.2.1 n1sAluauamAINAIY T (ﬁ’]Lﬁuﬂﬂﬂ(ﬂﬂﬂﬂﬂ%&ﬁﬁ’m’]iﬂ@ﬁau NRIDINAINI
ﬂﬂw;nmgmuﬁaﬁauﬁa:maauéﬁama TAANMVLTUTUVBIRITALAILNINIFIN ( CRM ) &%
aznuazuaaloulfanudutu 2.0 usr 0.2 Fadnsu/Aas aruday ﬁﬂﬁi’@qﬁﬁaaaglumﬂﬁ
Vin 10 % (@hﬁ‘?@@%ﬁ%%ﬂmﬁﬂﬁﬁmagji'i:m'm 1.8 — 2.2 TaanIN/ANT uazdnsunaalonla
@o98g3zwing 0.18 - 0.22 UadAnIN/ANT) ﬁwmﬁvl,@”a%iuaﬂ"ﬁw AINAIFBIRTNTINNNATIIU
Inain3atassuansazavanasgulng
7.2.2 N1IAILANAKNINALHAN Tagldmauzirsfinfinsuinseaasusnsaioa
Fuuiueaacnadneda (miwﬁamé’hazmg]iwa:l,ﬁmlumﬂwmﬂ 3)  @ndwnsidIsuiney
m'lwmu’limw’i’mﬁadﬂﬁﬁami (Interlaboratory Comparision) mawﬂammmﬁguauaﬂw
$rum 6 uis laldswaundesdfuansiliusmsiensineseuin ABCDEF uss G lag
laildisosanudey fe
e 13un e 3 Laa (Usuinalny ) 910
° quﬁm’%aaﬁaﬁ%’ﬁﬂmmamim:mﬂiﬂaﬁ INTANMINNTY
° quﬁﬁwmqmmmsswLﬂ%’aomﬁauamm NIENTNPARIANTIN
® MAITIMINITIENNNS UMINIALFIUN
e ngunaseulanzuszmgiinaies lassmuadl  nawinemaasuing

° nﬁjmﬂaauw’amﬁmsﬁmﬁﬁﬂ Tassnsad nIvANLIFIEasUINS

wosufiAnsnainmemansuinsduiummaseunilumazmuazuaaifisufiazans
panuNNFIBeMTUsrNTnd1adedman 30 lu uaslFmsusiindalugadoriuilsslys
#aad fianmadsnandiedu weslfannsas 56 lu wafludazwasufidnsnasenld wan
Uszifin ardrwanwiriidsawullonainnasgiu (2 -score) lasfinnwifarsonia
Z —score < 2 pausule

2 < Z-score< 3 FIN TR
NANIANAUNITIINMIINAREY 30 G188 AINIAIFIN ( mean ) fle § Wiy aem
0.312 adnIN/aa3 mLﬁmmummgm (SD ) 0.048 LLa:mmmgmﬁWﬁm%’u LAALAEA
0.0446 NadNIN/EANT @hLﬁ&lamummgm(SD ) 0.0073 RIUNANIINARDUVBIRBIUUANT

NIRUALFAINIANTINN 7.4
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A a < a a @ a wa v
AN 7.4 LLaﬂONﬂl]i;J']m@]:ﬂ'JLLa:LL@@LNEJN‘V]LL@]E‘]Z%QQ‘]JQU@]T]']?V]@&QUVLQ

LAB A B C D E

Pb cd Pb cd | Pb | cd Pb cd Pb cd Pb cd
Ghathafl 1| 022 | 0052 | 0217 | 0.020 | <0.5 | <0.05 | 0.462 | 0.083 | 0.302 | 0.072 | 0.36 | 0.047
Ghagafl 2 | 0291 | 0.063 | 0.349 | 0.047 | <0.5 | <0.05 | 0.435 | 0.059 | 0.315 | 0.069 | 0.39 | 0.048
Ghatafl 3 | 0.261 | 0.053 | 0.353 | 0.041 | <0.5 | <0.05 | 0.334 | 0.042 | 0272 | 0.064 | 028 | 0.051
Ghatafl 4 | 0233 | 0.055 | 0.306 | 0.043 | <0.5 | <0.05 | 0.379 | 0.043 | 0.322 | 0.065 | 0.30 | 0.042
Ghatiafl 5| 0277 | 0.064 | 0.342 | 0.040 | <0.5 | <0.05 | 0.329 | 0.032 | 0.324 | 0.061 | 0.34 | 0.047
Ghagfl 6 | 0251 | 0.056 | - - - - - - - ] - -
fiady 0.256 | 0.057 | 0.313 | 0.038 | - - | 0388 | 0052 | 0.307 | 0.066 | 0.334 | 0.047
Z - score 147 | 170 | 002 | 090 | - - 063 | 0838 | 010 | 293 | 046 | 033

= A 1 v a wa 13 ¥ a wva 1
IINMIYIBUNBUHAANNEINITN NI JUAN I3 wIn 6 WesdJuanis wuin
A v A wAa td‘ [ = = Q/Aﬂ‘ tﬂ‘ A [ s o 1 ‘é a
§ 1 Feslfifns AlususaSsuiisunalaiiesaneiesiie lisunsaamaiaaladneded
anudududld dwdn 5 Weslfidnns wammesendSanmaznanniesdjiansseniuld
o o a a a @ a ea Aa ' .é
fnTunamInaseulIIaaaloNl 1 WesdJuans NNd1 Z - score WINNIN 2 @98
@ AV v, a 7 A a o \ A | wR
fayaragauna ladndanudanaialuduasunianisessualagrimagaunialy laavdn

LANANIN

7.3 @nsavatsznavlnudanmrizasfiaten T nLazLA

miﬁﬂmﬁa:a@mugdwﬁmﬂ@Lﬁ@%ulum%u:mﬁﬁﬂLLa:LLﬁaﬁmuﬂimTﬁmmﬁ@lLLﬁa
daduuuanmslunisiansonds substance in article  firwualSluszfoy REACH Tagtiien
Namﬁmsﬁﬁﬁmisﬁamﬂag'ﬁ]‘%aﬁnﬂkamu 4 noududiasnalunsinm

nawdneagasuInsldsuanuenanziaeiinTuzan viEn ainig 4
Waz USHEN Jodawasowlan 1N ANTusLiIN USEN adanlT $nawas USEN laibou
AME $178 (W) tehmaReLTINTI LR8N AN TIANIN M AR TUSMLATIUT uER
6 dhatnsaiit

famunrdniteslawwis ( €1)

o usasthumunriniiealanuds ( €2)
a dq’

o guaniiniteluwlou ( €3)
=Y dq,

o undndialunloun ( c4)

o Uil ( G1)

® umih( G2)
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Y o a ~
Tﬂﬂlﬂﬂ'\t%%ﬂ'\iﬂﬂaﬂﬂﬂa
6 a '
L NARUAIAUIZNAUNIIINLLLY
6 ~
o nagauaInlIznaunLail

o  pasaulSinmanussuanufiaraseanInINNTUEaY 1SO 6486-1
7.3.1 nagavadalsznaunieInanus
wssNalagnlasuamaus (Niadaudiy) 1Waziduaauna 325 LT (mesh size) WA7
NAROURILLASEY X-ray Diffractometer 284USENANRUF U PW 1877  WaNINASaUWUIN
C1 Hasddsznaumeineusidu Quartz (Si0,), Mullite (3ALO; 2 SiO,) A X-ray
pattern mumwﬁ 71
c2 Hasadsznaumaineusidu  Quartz (Si0,), Mullite (3AL,0, 2 Si0,) # X-ray
pattern m&lmwﬁ 7.2
c3 flasndsznaumeinenusids  Calcium Aluminum Phosphate (Cag Al (PO,);) X
X-ray pattern mmmwﬁ 7.3
C4 flasnUsznaumeinenusids  Calcium Aluminum Phosphate (Cag Al (PO,);) X
X-ray pattern mum‘wﬁ 7.4

G1 fesddsznaumedIneusillu Amorphous ¥ X-ray pattern @NAWA 7.5

b 22D

G2 Hasndszneunmeinenusidu Amorphous ¥ X-ray pattern NN 7.6

MAN 7.1 uEas X-ray pattern Y39A28819 C1

Counts

T0R3

300+

200

100

]

20
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Counts

NN 7.2 UEa9 X-ray pattern 29378819 C2

100 +

50

Caunts

mwﬁ 7.3 URA3 X-ray pattern 2896n0Ed C3

L
30

2

0

40

50

=i1]

150

100

50

20R0

an

20

40

a0
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NN 7.4 UEA9 X-ray pattern 29978819 C4

Counts
Z0ME
100
&0
0 | | L L | |
10 20 30 40 a0 G0
20
NN 7.5 UEa9 X-ray pattern 2997288719 G1
Counts
TORz
80
B0
40
20
i

20
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NN 7.6 UEA9 X-ray pattern 29IA881 G2

Caourts

OR1

100

50

20

7.3.2 avalsznauniaadl

Ifanadradenunuluda 7.3.1 dliwnimasavuasnlsznaumaniilasis wet analysis

@3 ASTM C 323 laz AAS

a9 7.5 Naﬂ’]i“fl(ﬂaﬂﬂadﬂ{ﬂizﬂﬂﬂﬂ’mLﬂfl‘ll@x‘i(;hﬂQWONaWﬁMWTLﬁ‘iﬂﬁﬂLLazLLﬁ’J

c1 c2 c3 c4 G1 G2
Silica (SiO;) ,% 68.6 65.7 33.6 33.6 7.7 69.9
Alumina 20.8 24.6 14.7 15.8 1.3 2.0
( ALO;), %
Iron oxide 0.8 0.3 0.3 0.3 0.15 0.03
( Fe,05),%
Titanium dioxide 0.6 - - 0.3 - -
( TiO,),%
Calcium oxide 24 3.9 22.0 231 4.0 7.0
(Ca0 ), %
Magnesium oxide 0.4 1.0 0.45 23 - 4.0
(MgO ), %
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TN 7.5 WANINARALBIALUITNALNIIANV I8 INAAA WAL TN RNUALLA(6D)

c1 c2 c3 C4 G1 G2
Sodium oxide 1.2 1.0 2.2 14 18.4 14.3
(Na,0 ), %
Potassium oxide 1.8 3.0 1.5 20 0.5 0.02
(K,0), %
Manganese oxide 0.01 001 0.01 0.004 1.3 -
(MnO, ), %
Zinc oxide 0.4 0.02 0.09 0.05 0.005 0.002
(ZnO ), %
Phosphorus penta - - 18.9 18.9 - -
oxide ( P,05),%
Lead oxide 0.01 0.11 1.1 - - -
(PbO), %
Cadmium oxide - 0.04 0.03 - - -
(CdO ), %

7.3.3 USu1mazNILAZLAANINNALA1LDDNNIDINNATHE

lagnagauay I1ISO 6486-1 LAHNAAILEAILAITIIN 7.6

TN 7.6 ureIRalIINmaznILazuAalsuNaza gaaNNNNANT

AN, NAANIN/ANT wAALNaY, NaanINaas
tumuAlssin ( C1) Taiwy laiwy
NuIBITILMUNLITIAN( C2 ) 1.0 0.3
FULEINANN ( C3) 0.334 0.047
NN ( C4) Taiww laiwy
WA ( G1 ) laiwy laiwu
wiin ( G2) Taiwy laiwy
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Han13AEHAN 1S lawa9 S UazwaILAIas Flame Atomic Absorption Spectrometer
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N113%¥1A1 Instrument Detection Limit (IDL)

N13%1A1 Method Detection Limit (MDL)

HAALN YN HAALN YN
ﬂ%ﬁ Conc. ﬂ%ﬂﬁl Conc.
1 0.000 1 -0.0010
2 -0.001 2 -0.0030
3 -0.001 3 -0.0030
4 -0.001 4 -0.0030
5 0.001 5 -0.0030
6 0.001 6 -0.0030
7 0.000 7 -0.0030
8 -0.001 8 -0.0020
9 0.000 9 -0.0030
10 -0.0001 10 -0.0030
Mean -0.00021 Mean -0.0027
SD 0.00079 SD 0.00067
IDL 0.00158 MDL 0.00134
LOQ 0.00675
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Measured concentration, mg/l of Pb

ﬂ%ﬂ‘ﬁl 0.0 mg/l Pb 0.1mg/l Pb 0.2mg/l Pb 2 mg/l Pb 4 mg/l Pb
1 0.00 0.11 0.22 1.85 3.95
2 0.01 0.10 0.21 1.87 3.82
3 0.02 0.10 0.23 1.88 3.82
4 0.02 0.10 0.22 1.89 3.92
5 0.03 0.10 0.21 1.88 3.82
6 0.01 0.10 0.22 1.87 3.89
7 0.01 0.10 0.21 1.87 4.01
8 0.02 0.11 0.23 1.91 3.86
9 0.02 0.10 0.20 1.93 3.87
10 0.01 0.11 0.22 1.89 3.86
Mean 0.02 0.103 0.217 1.884 3.882
SD 0.0085 0.00483 0.00949 0.022706 0.0625
%RSD 4.68977 4.37181 1.205194 1.61008
Corrected cone 0.118-0.02 0.217-0.02 1.884-0.02 3.882-0.02
% Recovery 88 101 93.45 96.675
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Measured concentration, mg/l of Cd

ﬂ%\‘lﬂ 0.0 mg/l Pb 0.01mg/l Pb 0.02mg/l Pb 0.2 mg/l Pb 0.4 mg/l Pb
1 -0.0010 0.011 0.020 0.186 0.391
2 -0.0030 0.011 0.019 0.183 0.39
3 -0.0030 0.011 0.020 0.184 0.393
4 -0.0030 0.011 0.020 0.183 0.393
5 -0.0030 0.011 0.020 0.183 0.393
6 -0.0030 0.011 0.020 0.183 0.391
7 -0.0030 0.011 0.020 0.183 0.390
8 -0.0020 0.011 0.020 0.185 0.389
9 -0.0030 0.010 0.020 0.182 0.389
10 -0.0030 0.010 0.020 0.181 0.386
Mean 0.00 0.0108 0.020 0.1833 0.3905
SD 0.00067 0.00042 0.00032 0.001418 0.00222
%RSD -24.9981 3.90405 1.58908 0.77367 0.56943
Corrected cone 0.01 0.02 0.19 0.39
% Recovery 108 99.5 91.65 97.625
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nan1Inadavlsunmaznavazuaadanlwnizsweniasoaduarog1ear9dsnislsauiay

ANAFINITAIERINRBIUHTANS

luf @z mg./ wAALNEN mg./l
1 0.36 0.031
2 0.22 0.035
3 0.29 0.049
4 0.29 0.054
5 0.32 0.034
6 0.35 0.043
7 0.34 0.039
8 0.32 0.049
9 0.32 0.038
10 0.23 0.047
11 0.22 0.048
12 0.35 0.051
13 0.35 0.042
14 0.31 0.047
15 0.34 0.048
16 0.22 0.063
17 0.29 0.056
18 0.29 0.038
19 0.23 0.039
20 0.28 0.036
21 0.28 0.039
22 0.36 0.038
23 0.36 0.047
24 0.32 0.041
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nan1Inadavlsunmaznavazuaadanlwnizsweniasoaduarog1ear9dsnislsauiay

ANAFINTNIERINARBIUHUANS (da )

lud @z mg./ wAALNEN mg./l

25 0.36 0.043

26 0.36 0.045

27 0.31 0.055

28 0.38 0.053

29 0.35 0.049

30 0.34 0.051
mean 0.312 0.0446

SD 0.048 0.0073

RANELAG ﬁa;&aﬁmmLﬂuia%mﬁm’maauLLﬁ?’;’jmﬂﬁa%Ja"szﬁ outlier
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10.

11.
12.
13.
14.
15.

16.
17.
18.
19.

CRM

EC

EEC
EU
FAAS
IDL

ISO

IEC
LOQ
MDL

Pb
RSD

SOP
FDA
JIS
TIS

AWIN

asuluAga

AL
Atomic Absorption Spectrometer
American Society for Testing and Materials
Cadmium
Certified Reference Material

European Commission

European Economic Community
European Union

Flame Atomic Absorption Spectrometer
Instrumental Detection Limit

International Organization for Standardisation

International Electrotechnical Commission
Limit of Quantification

Method Detection Limit

Lead

Relative Standard Deviation

Standard Operating Procedure
United States of America Food and Drug Administration
Japanese Industrial Standard

Thai Industrial Standard
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RLE T
1. Pb and Cd extracted from
tableware
1.1 interior
1.2 lip and rim
2. Thermal shock test
3. Microwave safe test or
Microwave heating test
4. Dishwasher test
5. Detergent Attack
6. Metal marking
7. Impact test or Center
Impact test
8. Edge chipping test
9. Crazing resistance test

10. 3w 9

Py
n3ziuayg

1. Test Method for Water

Absorption, Bulk Density,

Apparent Porosity, and

Apparent Specific Gravity of

Fired Whiteware Products

2. Test Method for Bond

Strength of Ceramic Tile to

Portland Cement

3. Specification for Perforated
Clay Drain Tile
4. Test Method for Facial

Dimensions and Thickness of

Flat, Rectangular Ceramic Wall

and Floor Tile

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y

96




Menuatuanysol lasinamanawnsauwlounsisdnanwias jodney

NIMINAFTIY

RUUAWNTN

t:l' Vo a
flasunissusas

1IN

dnnagay

a a
lAYdNaINadal

5. Test Method for Breaking

Strength of Ceramic Tile

6. Test Method for Resistance

of Ceramic Tile to Chemical

Substances

7. Test Methods for Flexural
Properties of Ceramic
Whiteware Materials

8. Test Method for Determining

the Static Coefficient of Friction

of Ceramic Tile and Other Like

Surfaces by the Horizontal

Dynamometer Pull-Meter

Method

9.N 87, 99, 100, 202

10. Keramische Spaltplatten
11. Pb and Cd given off by
glaze

12. Chemical Analysis

13. Bending strength

14, maswihmin

15. msg@%m‘z’]

16. Particle size distribution
17. X-ray diffraction

18. Dilatometer -COE

19. 3w 9
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7.

FUAUN
dunmn

. Particle size distribution

. XRF — Chemical analysis
. Dilatometer -COE

. Methylene blue index

. Soluble salt (ppm)

. Soluble sulfate (ppm)
Antimicrobial activity test

A 9

1

® o & o N

AR
Al

. a9ddsznaumaad
COE

XRD

PSD

. Metal ion content

AU 9

1

o g A W N

LAIWATNIZAN

. Pb and Cd extracted from

glassware

1.1 interior
1.2 lip and rim

. refractive index

. viscosity
. UV visible

. Hardness
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24 ﬁagamwwz Tableware
241
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(winns)

1.Lead and Cadmium extracted from

tableware
1.1 interior
1.2 lip and rim
2.4.2 \a3esdanagaui i
Detection Limit . Lead =

Cadmium =

Limit of Quantification : Lead =

Cadmium =
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ASTM C373-88(2006)

Standard Test Method for Water Absorption, Bulk Density,
Apparent Porosity, and Apparent Specific Gravity of Fired

Whiteware Products

ASTM C482-02

Standard Test Method for Bond Strength of Ceramic Tile

to Portland Cement

ASTM C499-78(2003)

Standard Test Method for Facial Dimensions and
Thickness of Flat, Rectangular Ceramic Wall and Floor

Tile

ASTM C501-84(2002)

Standard Test Method for Relative Resistance to Wear of

Unglazed Ceramic Tile by the Taber Abraser

ASTM C648-04

Standard Test Method for Breaking Strength of Ceramic

Tile

ASTM C 498

PERFORATED CLAY DRAIN TILE

ASTM C650-04

Standard Test Method for Resistance of Ceramic Tile to

Chemical Substances

ASTM C 738

STANDARD TEST METHOD FOR LEAD AND CADMIUM

EXTRACTED FROM GLAZED CERAMIC SURFACES

ASTM C674-88(2006)

Standard Test Methods for Flexural Properties of Ceramic

Whiteware Materials

ASTM C 927

STANDARD TEST METHOD FOR LEAD AND CADMIUM
EXTRACTED FROM THE LIP AND RIM AREA OF GLASS
TUMBLERS EXTERNALLY DECORATED WITH CERAMIC GLASS

ENAMELS

ASTM C1028-06

Standard Test Method for Determining the Static
Coefficient of Friction of Ceramic Tile and Other Like

Surfaces by the Horizontal Dynamometer Pull-Meter

Method
BS4034 SPECIFICATION FOR VIRIFIED HOTELWARE
BS 6748 LIMITS OF METAL RELEASE FROM CERAMIC WARE,

GLASSWARE, GLASS CERAMIC WARE AND VITREOUS ENAMEL

WARE
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BS.EN13258 MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -
TEST METHODS FOR CRAZING RESISTANCE OF CERAMIC
ARTICLES

BSEN 1183 MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -
TEST METHODS FOR THERMAL SHOCK AND THERMAL SHOCK
ENDURANCE

BS EN 1217 MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -

TEST METHODS FOR WATER ABSORPTION OF CERAMIC

ARTICLES

BS.EN12875-1

MECHANICAL DISHWASHING RESISTANCE OF UTENSILS -
PART 1: REFERENCE TEST METHOD FOR DOMESTIC ARTICLES

BS.EN12875-2

MECHANICAL DISHWASHING RESISTANCE OF UTENSILS -

PART 2: INSPECTIONOF NON-METALLIC ARTICLES

BS.EN12875-4

MECHANICAL DISHWASHING RESISTANCE OF UTENSILS -

PART 4: RAPID TESTFOR DOMESTIC CERAMIC ARTICLES

BS.EN12875-5

MECHANICAL DISHWASHING RESISTANCE OF UTENSILS -

PART 5: RAPID TEST FOR CERAMIC CATERING ARTICLES

BS EN13258

MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -
TEST METHODS FOR CRAZING RESISTANCE OF CERAMIC
ARTICLES

BS EN 1388-1

MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -
SILICATE SURFACES - PART 1: DETERMINATION OF THE

RELEASE OF LEAD AND CADMIUM FROM CERAMIC WARE

BS EN 1388-2

MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -
SILICATE SURFACES - PART 2: DETERMINATION OF THE
RELEASE OF LEAD AND CADMIUM FROM SILICATE SURFACES
OTHER THAN CERAMIC WARE

Ceram PT34

Microwave safe (Ceram Research)

boil Ceram PT 33

Thermal shock (Ceram Research)

Ceram PT38

Metal marking (Ceram Research)

aﬁuamgﬂm éwﬁfﬂmuﬂamuaﬁuagumﬁﬁ'ﬂ
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DIN18166 EXTRUDED CERAMIC TILES WITH A WATER ABSORPTION OF
E> 10% (GROUP AIII)

DIN 51031 TESTING OF ARTICLES INTENDED FOR USE IN CONTACT WITH
FOODSTUFFS; DETERMINATION OF RELEASE OF LEAD AND
CADMIUM FROM SILICATE SURFACED ARTICLES INTENDED
FOR USE IN CONTACT WITH FOODSTUFFS

EEC/84/500 COUNCIL DIRECTIVE ON THE APPROXIMATION OF THE LAWS
OF THE MEMBER STATES RELATING TO CERAMIC ARTICLES
INTENDED TO COME INTO CONTACT WITH FOODSTUFFS

ENg7 SPECIFICATION FOR CLASSIFICATION AND MARKING,
INCLUDING DEFINITIONS AND CHARACTERISTICS

EN99 METHOD FOR DETERMINATION OF WATER ABSORPTION

EN100 METHOD FOR DETERMINATION OF MODULUS OF RUPTURE

EN202 METHOD FOR DETERMINATION OF FROST RESISTANCE

JIS A5209 CERAMIC TILES

ISO 6486-1 CERAMIC WARE, GLASS-CERMAIC WARE AND GLASS
DINNERWARE IN CONTACT WITH FOOD - RELEASE OF LEAD
AND CADMIUM - PART 1: TEST METHOD

ISO 6486-2 CERAMIC WARE, GLASS-CERAMIC WARE AND GLASS
DINNERWARE IN CONTACT WITH FOOD - RELEASE OF LEAD
AND CADMIUM - PART 2: PERMISSIBLE LIMITS

1SO10545-1 CERAMIC TILES - PART 1: SAMPLING AND BASIS FOR
ACCEPTANCE

1SO10545-2 CERAMIC TILES - PART 2: DETERMINATION OF DIMENSIONS
AND SURFACE QUALITY

1SO10545-3 CERAMIC TILES - PART 3: DETERMINATION OF WATER
ABSORPTION, APPARENT POROSITY, APPARENT RELATIVE
DENSITY AND BULK DENSITY

1SO10545-4 CERAMIC TILES - PART 4: DETERMINATION OF MODULUS OF
RUPTURE AND BREAKING STRENGTH

aﬁuamgﬂm éwﬁfﬂmuﬂamuaﬁuamgumﬁﬁ'ﬂ
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1SO10545-5 CERAMIC TILES - PART 5: DETERMINATION OF IMPACT
RESISTANCE BY MEASUREMENT OF COEFFICIENT OF
RESTITUTION

1SO10545-6 CERAMIC TILES - PART 6: DETERMINATION OF RESISTANCE TO
DEEP ABRASION FOR UNGLAZED TILES

1SO10545-7 CERAMIC TILES - PART 7: DETERMINATION OF RESISTANCE TO
SURFACE ABRASION FOR GLAZED TILES

ISO10545-8 CERAMIC TILES - PART 8: DETERMINATION OF LINEAR
THERMAL EXPANSION

1SO10545-9 CERAMIC TILES - PART 9: DETERMINATION OF RESISTANCE TO

THERMAL SHOCK

1SO10545-10

CERAMIC TILES - PART 10: DETERMINATION OF MOISTURE

EXPANSION

ISO10545-11

CERAMIC TILES - PART 11: DETERMINATION OF CRAZING
RESISTANCE FOR GLAZED TILES

1SO10545-12

CERAMIC TILES - PART 12: DETERMINATION OF FROST

RESISTANCE

ISO10545-13

CERAMIC TILES - PART 13: DETERMINATION OF CHEMICAL

RESISTANCE

ISO10545-14

CERAMIC TILES - PART 14: DETERMINATION OF RESISTANCE
TO STAINS

1SO10545-15

CERAMIC TILES - PART 15: DETERMINATION OF LEAD AND

CADMIUM GIVEN OFF BY GLAZED TILES

ISO10545-16 CERAMIC TILES - PART 16: DETERMINATION OF SMALL
COLOUR DIFFERENCES

ISO 13006 CERAMIC TILES - DEFINITIONS, CLASSIFICATION,
CHARACTERISTICS AND MARKING

SAA AS/NZS 4586 SLIP RESISTANCE CLASSIFICATION OF NEW PEDESTRIAN

SURFACE MATERIALS

aﬁuamgﬂm éwﬁfﬂmuﬂamuaﬁuagumﬁﬁ'ﬂ
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SASO 279

METHODS OF TEST FOR CONCRETE AGGREGATES PART 5:
DETERMINATION OF COARSE AGGREGATE RESISTANCE TO

ABRASION BY LOS ANGELES MACHINE

yan. 602-2546
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ASTM C697-93

STANDARD TEST METHOD FOR D-C VOLUME RESISTIVELY OF

GLASS

ASTM C729-75

STANDARD TEST METHOD FOR DENSITY OF GLASS BY THE

SINK-FLOAT COMPARATOR

ASTM C829-81

STANDARD PRACTICES FOR MEASUREMENT OF LIQUIDUS
TERPERATURE OF GLASS BY THE GRADIENT FURNACE
METHOD

ASTM D150-98

STANDARD TEST METHODS FOR AC LOSS CHARACTERISTICS
AND PERMITTIVITY (DIELECTRIC CONSTANT) OF SOLID

ELECTRICAL INSULATION

ASTM E359-00

STANDARD TEST METHODS FOR ANALYSIS OF SODA ASH

(SODIUM CARBONATE)

aﬁuamgﬂm éwﬁfﬂmuﬂamuaﬁuagumﬁﬁ'ﬂ
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ASTM C 738

STANDARD TEST METHOD FOR LEAD AND CADMIUM

EXTRACTED FROM GLAZED CERAMIC SURFACES

ASTM C 927

STANDARD TEST METHOD FOR LEAD AND CADMIUM
EXTRACTED FROM THE LIP AND RIM AREA OF GLASS
TUMBLERS EXTERNALLY DECORATED WITH CERAMIC GLASS

ENAMELS

BS EN 1388-1

MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -
SILICATE SURFACES - PART 1: DETERMINATION OF THE

RELEASE OF LEAD AND CADMIUM FROM CERAMIC WARE

BS EN 1388-2

MATERIALS AND ARTICLES IN CONTACT WITH FOODSTUFFS -
SILICATE SURFACES - PART 2: DETERMINATION OF THE
RELEASE OF LEAD AND CADMIUM FROM SILICATE SURFACES
OTHER THAN CERAMIC WARE

BS 6748

LIMITS OF METAL RELEASE FROM CERAMIC WARE,
GLASSWARE, GLASS CERAMIC WARE AND VITREOUS ENAMEL

WARE

DIN 51031

TESTING OF ARTICLES INTENDED FOR USE IN CONTACT WITH
FOODSTUFFS; DETERMINATION OF RELEASE OF LEAD AND
CADMIUM FROM SILICATE SURFACED ARTICLES INTENDED
FOR USE IN CONTACT WITH FOODSTUFFS

EEC/84/500

COUNCIL DIRECTIVE ON THE APPROXIMATION OF THE LAWS
OF THE MEMBER STATES RELATING TO CERAMIC ARTICLES

INTENDED TO COME INTO CONTACT WITH FOODSTUFFS

ISO 6486-1

CERAMIC WARE, GLASS-CERMAIC WARE AND GLASS
DINNERWARE IN CONTACT WITH FOOD - RELEASE OF LEAD

AND CADMIUM - PART 1: TEST METHOD

ISO 6486-2

CERAMIC WARE, GLASS-CERAMIC WARE AND GLASS
DINNERWARE IN CONTACT WITH FOOD - RELEASE OF LEAD

AND CADMIUM - PART 2: PERMISSIBLE LIMITS
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1SO7086-1 GLASS HOLLOWWARE IN CONTACT WITH FOOD - RELEASE OF
LEAD AND CADMIUM - PART 1: TEST METHOD
ISO7086-2 GLASS HOLLOWWARE IN CONTACT WITH FOOD - RELEASE OF
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2.2.1.1 EU legislation: Asbestos

LLﬂﬂﬁuLﬂu"l,wma%ﬁﬁwa%ﬁmm@iaqmmw tlasudluwszozianwinaziin
sungliiialianziSilen uazlinlofiufidan asbestosis nsannweglsuasledl Directive
76/769/EEC vuRlinmslauslofiu 6 adia lawn crocidolite, amosite, anthrophyliite,

actinolite, tremolite ua chrysotile lunnWAAA MY AiuFaIlUAITIIN 2.1
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Substance Crocidolite (CAS No 12001-28-4), Amosite (CAS No 12172-73-5),
Anthophyllite (CAS No 77536-67-5), Actinolite (CAS No 77536-66-4),
Tremolite (CAS No 77536-68-6), Chrysotile (CAS No 12001-29-5)

Products: All products

Requirement: The placing on the market and use of these fibres and of products

containing these fibres added intentionally shall be prohibited.

Status: Existing legislation.

Source: Directive 76/769/EEC and its amendments (Directive 91/659/EEC and
Directive 1999/77/EC).

2.2.1.2 EU legislation: Cadmium in Several Products

a & 1 = d' o L% 1 1 a a £
waalpaiduansnauzisengnihanlfadnsuninasluminiadud laolsly
™ 1 =) o a o I 1 Y Aa a I 1 a dl' v
Iwnan nandfe dnaatdsurinduwsinnanliiies waziingrnuanluwaiz@ninalv
NEAAMMLANAMNAING AnaaawinanlTindaufinlansiiailasnwnsannyan é’aﬁfua%qu
v ™ ™ v 1 . . { ‘é
ls3siingTatsaulumsltuaafauiudrunguain Directive 91/338/EC (13191 2.2 ) &9
\Juatiudiudyeann Directive 76/769/EC lanngdatsauainanamnualii mauhuaadoa
I lnidusrnnsuna mina gzl USunaaadoyluiiin 0.01 % lasuaa ENLTMAAHAINE
Qs ) = Qs Q a = dl vV & 1 dll v Aa
ANlaaany Lmummﬂuﬂuﬂimmmmummm&rymslmﬂuafmwamwalmn@mmm‘nﬂu
a L= 1 Aa v o X 1 a { =) J {
NEaA T talayluiAn 0.01% Tagura NIV T WEIRHENTDINARANNNRATULND
o R & o o ° @ a A o o A A A o =
Afadanguasuaulasany fnsuwaatdauninunlfiafauiqlansiinailaanwn1san
niaunuliaugraliliivgUniniuaziaTesdinsiiedny mndae s Guddunsinsas
d' e A 6 ] v [ =Y 6 [ b’n' 3’ v 1 &
w30kt luaTEan gunIolanusatiu iWaifiaas guAst fane Lwar nzen szuunaeLiu
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Substances: Cadmium and cadmium compounds

CAS Number: Cadmium (7440-43-9)

Products: Plastic articles (toys, handicrafts, equipment etc.), textile or leather articles,
ceramics, industrial applications (machinery).

Requirement: The legislation restricts the use of cadmium (1) as pigment, (2) as stabilizer
in plastics and (3) as plating of metallic products or components of products.

Status: Existing legislation.

Source: Directives 76/769/EC, 91/338/EC, 99/51/EC (last relevant amendment)
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2.2.1.3 EU legislation: Creosote oil in wood products

induaslalandumsiniingudnininsiiels Tugaed a.a. 1990 wuinms

sudanuinduailelanianudosdamaiuuziseld nannwglsdisdanasnsdals
tihiiu e3lalamiuiila’lal Directive 94/60/EEC §91/5u1/3981971 Directive 76/769/EEC uazgn
Wnuiene  Directive 2001/90/EC (131971 2.3) I@ﬂﬂgiaﬂ'\aé’uﬁﬁmu@‘lﬁaﬁé’a@ia"l,ﬂf:a%ﬂu
ﬂéjmﬁmﬁm{wﬁuﬂﬂaiw fo

® Creosote (EINECS No. 232-287-5, CAS No. 8001-58-9)

® Creosote oil (EINECS No. 263-047-8, CAS No. 61789-28-4)

® Distillates (coal tar) naphthalene oils (EINECS No. 283-484-8, CAS No. 84650-04-4)

® Creosote oil, acenaphthene fraction (EINECS No. 292-605-3, CAS No. 90640-84-9)

® Distillates (coal tar), upper (EINECS No. 266-026-1, CAS No. 65996-91-0)

® Anthracene oil (EINECS No. 292-602-7, CAS No. 90640-80-5)

® Tar acids, coal crude (EINECS No. 266-019-3, CAS No. 65996-85-2)

® Creosote wood (EINECS No. 232-419-1, CAS No. 8021-39-4)

® | ow temperature tar oil, alkaline (EINECS No. 310-191-5, CAS No. 122384-78-5)

P ¥ o a 04 2 :’ L = a . 6
A13NN 2.3 YaNIAKaLn mnumimuqw'ﬂimmmuu@ﬂahﬂuma@nmm

Substance: See list above (MUTEMTIUdD 2.2.1.3 GUUH)

CAS Number: | See list above (MuT8MTluda 2.2.1.3 uuH)

Products: Wood

Requirement: Prohibition: In the EU, wood may not be treated with the substances

mentioned in the list above. Furthermore, wood treated with these

substances is mot allowed to be pit on the market.

Some exceptions are made for wood treatment in industrial installations or

by professionals (see above).

Status: Existing legislation.

Source: EU Directive 2001/90/EC

2.2.1.4 EU legislation: Ozone-Depleting Substances.

msv’hmﬂiaiﬁnmflummgmadmnﬁ@mazian%uﬁaﬁfumdqiiﬂ‘fjdﬁmuﬂ
'Y a o A ' { ° { A
Waundanusasldrunaufiiluasvianslalow axungwane EC 2037/2000 (a131971 2.4) 9

wudunguanendeydmiudemaiiasnewndssnisezdssanFua Ivnulseinalugnnn
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g Q 4 s té { v v,
wylal lasngwainefgnuiudyswianiungnany EC 1804/2003 Tus3gnomsnInalwi

TunRaA i laun
® Chlorofluorocarbons (CFCx)
® Hydrochlorofluorocarbons (HCFCs)
® Halons
® |Methylbromide
® (Carbon tetrachloride
® 1,1,1 trichlorethane
® Hydrobromofluorocarbons

® Bromochloromethane

a

launavany EC 2037/2000 g9avauaai lD9RanIsuNtAe1taInuNEa N i NA a1y
9

Manelolowdan 1o
® Production
® |mport LRz export
® Placing on the market
® Use
® Recovery
® Recycling
® Reclamation

® Destruction

A9 2.4 Tarmwuasn mﬁ'umimquﬂ%mmmiﬁﬂm ela Ll unaan

Chlorofluorocarbons (CFCs), Hydrochlorofluorocarbons (HCFCs),

Substances: Halons, Methylbromide, Carbon tetrachloride, 1,1,1 trichlorethane,
Hydrobromofluorocarbons, Bromochloromethane

Products: All products

Requirement: Prohibition on products and equipment containing ozone-depleting
substances

Status: Existing legislation.

Source: Regulation EC 2037/2000 and EC 1804/2003

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ d 8
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2.2.1.5 EU legislation: Packaging and Packaging Waste

90132896 W83 Directive 94/62/EC Lﬁaamwam:ﬂwaamsqﬁmeﬁ@ia
CRITPTT P I@m@mﬂ’ﬁ’;’mﬁé’umw WazMILFUTIIAUA o WAaINEG Lﬁumiﬁwmiﬁ;ﬁmsﬁ
nau Il nduaznss loda Lﬁaa@ﬂ%mmmmﬁﬁmﬁﬂﬁumﬂmsﬁ;ﬁmﬁ i’J&J"/i‘lLﬁaa@qﬂaiiﬂ
wazdrmsnanuwnanIanszninelszng lag 50-65 % I@U‘L‘E’mﬁfﬂmaomia}ﬁ'wﬁ PE LKL
nauldltlndle waz 25-45 % I@uﬁn%ﬁfﬂmaoms@ﬁm% FaIFITINNAUNT MLAR be
wonanit SelimsiwuadSinalanznnn (@xm uweadlon Usan lanfow) faugnalidln
U AU lagega 100 TaAniudafilaniu daui’a@ﬁ'Liluwmaaﬂﬁwa@lmmnmsﬂmﬁa
aunaliiilanzwinld 80 % yaginminnInua (Directive 1999/177/EC) LLa:msqﬁmsﬁﬁLﬂu

wiafindaanniss loAsayyialdiilansnidnldiin 100 fadnFudeilaniu (Directive
2001/171/EC) @9@13149N 2.5

AN 2.5 Tarmnuasn mﬁ'umsmuquﬂ%mmIam%ﬁfnlumsa;ﬁmWT‘%vlmﬁa

Substance: Lead, cadmium, mercury and hexavalent chromium

CAS Number: | 7439-43-9 (lead), 7440-43-9 (cadmium), 7439-97-6 (mercury) and 18540-

29-9 (hexavalent chromium)

Products: packaging

Requirement: Maximum sum of concentrations of lead, cadmium, mercury and hexavalent
chromium in packaging is 100 ppm. Plastic crates and pallets from recycled

material and glass packaging are allowed to exceed the maximum

concentration.
Status: Existing legislation.
Source: Directive 94/62/EC, Command decision 1999/177/EC and 2001/171/EC

2.2.1.6 EU legislation: PentaBDE / OctaBDE in Products

wuazlusly'ladfiadinas (pentaBDE) waz aanazluslyladfiadines
(octaBDE) Li"_’lumsﬁlﬂuma%ﬁma%ua:@mrﬁéwﬁfmmu %uﬂumsﬁé’umnmiauq,wﬁu,az
FIuaioy é’aﬁf’ua%qukﬂﬁaaaﬂ Directive 2003/11/EC (a131471 2.6) anlFaruqudIanm
smsgastadu lasldssimuazluslulefifiadinesua: sanasluslulaffiasines lalu

NRAA WA LULAK 0.1 % LlauuIa
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Substance: PentaBDE, OctaBDE

CAS Number: n/a

Products: Concerns all products

Requirement: Prohibition of the marketing of product, if they, or flame retardant parts

thereof, contain pentaBDe or octaBDE in concentrations higher than 0.1 %

by mass
Status: Existing, in force as of August 15 2004.
Source: Directive 2003/11/EC

2.2.1.7 EU legislation: Wood Preserved with Arsenic

s3Usznevasioiindszneudlnnatidas lasilion wazansiwiin (Copper,
. . 9 oo o o ¥ o A a

Chromium W&z Arsenic, CCA) iussilténsusnsiitelsl SsansvUsznavansiafiiniduans
> 3; & 1 & A v g g; =3 o s % 6 a
ARAINUTINNITURIIAANLSIDNG 8 muummvﬁmwﬂq‘[iﬂmmn@mﬂmmiﬁizﬂaumimun
Tunsinwuiia'ld ana Directive 76/769/EEC (a131971 2.7) ayanalildlindianslsznavans
Lfﬁﬁﬂﬁm%'uqmm%mmwhﬁfu Vs LA UAILNINWLREY NITAaRTIIRENIY LA L6l lal
augnalilidmivvindunivneids wenanilinldmsdszneveriziinazdasiiihvanainuan
TaLAwINdnITasUsenavasiain LLﬂ:l%ﬁ%’l%%'uqmm%ﬂﬁmmﬁfu NIV BIRIDVN9H

ﬁﬂiﬁﬁlﬁﬁﬂiﬂiznﬂu81§Lmﬁﬂﬁadﬁqﬂﬂiﬂiﬂadﬁ% LT qaﬁa AU LT UG

2.2.1.8 EU legislation: Product Safety
Directive 2001/95/EC ’héﬁm%aam'luﬂaa@ﬁmm:qmamﬁ’wamﬂwamﬁmsﬁﬁ

a

A 3 L 1 ' v Aa o o A wval s
fidarfuilne laongdadduasndnazialdifausinanauluaaa ivaliimalivdpamnw
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%
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2.2.1.9 EU legislation: Wood Packaging Materials
annnglatlldoan Directive 2004/102/EC waz Directive 2005/15/EC *a”ae;ﬁl%

o @ v ed " | o & A Ada 4o ) a
mmumsgnmmmﬁuvm 1N Ta9nunITL D UWIREVDIRINTANNOUAINY LT LUAI ‘VH{IL WENTD
a A J J w o & oA o I w o [ ° = & v Aa wa
RUANLIY LTI LLL'\]ZL??EIVL’Jiﬁ muu"l,um]:mmLﬂma@;a’msumussfgnmmmaaﬂgumrm

S a v o ° o as a ea o A v '
LR MRS ISPM 15 sﬁaLﬂmma\‘m‘umsn’mu@mmumsqnmm%Lﬂu"l,:u LNBNIIATITHIN

13zin@ (ISPM # 15: Guidelines for regulating wood packaging material in international trade)
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A1319N 2.7 Tarmwuasn mﬁ'umsmuquﬂ‘%mmmiﬂszﬂau AL RO D A

Substance: Arsenic compounds
CAS Number: -

Products: Preserved wood
Requirement: Prohibited, except for:

® industrial installations using vacuum or pressure to impregnate wood if they are

® the following professional or industrial applications (using the CCA type C):

industrial premises.

O In bridgesand and bridgework.

O

As constructional timber in freshwater areas and brackish waters e.g.
jetties and bridges.

As noise barriers.

In avalanche control.

In highway safety fencing and barriers

As debarked round conifer livestock fence posts

In earth retaining structures

0O O 0O 0O O O

As electric power transmission and telecommunications poles

O As underground railway sleepers.

Status: Existing implementation of EU legislation (Directive 76/769)

Source: EU Directive 76/769 consolidated version

2.2.1.10 EU legislation: Endangered Species (CITES)

The Convention on International Trade in Endangered Species (CITES) WDu

o wa

A Y o 6 o 2 o € a A A 2 v A
untyaaiednilasdaiuazwuglilnagywus laslngwinoiineades 2 dafia nynane
(EC) 338/97 im’aalmi‘ﬂaaﬁuﬁuﬁﬁma:ﬁ%’@lﬂ@m):ﬁﬁslmiLLamﬁ'uﬁ:ﬁmLa:é'@lfﬁﬁﬁmLm:gﬂ
1@ waz ngwany (EC) 1808/2001 Mensidanlulumssanisuazneszidaneny e wuw nsld

luauanauazludszmeatiodas lassansndh lugneazidoaiada|aniiulsd www.cbinl

2.2.1.11 EU legislation: Liability

Directive 85/374/EEC 1iungdatsauiiaduasasguilnadnivynuiaimd

v

Nu’ﬂﬂﬂmmmL’%yﬂ%"awhl,ﬁﬂmﬂLLazﬂ’nm%’uﬁ@%aummﬁmﬁm"lﬁl,ﬁawamﬁmsﬁﬁwgﬂﬁa
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ngdetiduinedwdungdedsauuesannnglyldmiuniaiusindazuld
dududszney udngdatidulafiannwglstlusl azlinsingdetsduvesdszinaduanly

solutions of inorganic compounds of the copper, chromium, arsenic (CCA) type C

O As structural timber in public and agricultural buildings, office buildings and

aﬁfuamguim é‘nﬁfﬂmuﬂamuaﬁumgumﬁﬁ'ﬂ 11
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2.2.2.1 Germany legislation: Formaldehyde in wooden panels
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Substance: Formaldehyde

CAS Number: 50-00-0

Products: Wooden panels and furniture

Requirement: It is prohibited to market wooden panels, if the formaldehyde emission of
the panel exceeds 0.1 mI/m3 (ppm) in a testing room.
It is moreover prohibited to market furniture in which wooden panels are

applied that do not comply with the relevant limits.

Status: Existing legislation.

Source: Chemikalien-Verbotsverordnung (3) Formaldehyd.
(Bundesgesetzblatt 1993-1, nr. 54, 20.10.93 and Bundesgesetzblatt 1993-I,
nr. 57, 30.10.93).

2.2.2.2 Germany Legislation: PCP in Several Products

IWBazARalsAnaa (Pentrachlorophenol #3a PCP) iuanslddniuilasnuisa

P o Y ' a A @ o aa a oA
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PaddzinaaInn
Substance: Pentachlorophenol (PCP) and pentachlorphenolsodium
CAS Number: 87-86-5 and 131-52-2
Products: All products treated with PCP or preparations containing PCP
Requirement: Products may not be marketed in Germany if they have been treated

with PCP or a preparation containing PCP and contain more than 5 ppm

of the above listed substances.

Status: Existing

Source: ChemikalienVerbotsverordnung

2.2.2.3 Germany legislation: Packaging
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2.2.3.1 NL legislation: PCP in Several products

npTetsaudwiusns PCP ludszimenisasuananiswdsanulszing
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Substance: Pentachlorophenol (PCP) and its salts and esters

CAS Number: 87-86-5 (CAS number PCP)

Products: All products apart from food and drink
Requirement: Products shall not contain more than 5mg/kg PCP
Status: Existing, date of entry into force: February 1994
Source: Commodities Act Decree on Pentachlorophenol

(Official title: Warenwetbesluit Pentachloorfenol)

Comment: If a product consists of several parts, the threshold limit of 5 mg/kg is

applicable to each part separately.

2.2.3.2. NL legislation: Wood Treated with Creosote
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YNNI 0.0005 % LALiInin waranNTNTua9lkoanINN9 3 % lassinnin wazwuiila
A slaidualalanunlFlunuda Ui ww un binwazdaIsuENanUinRIauwazldan 91u
daai1aneliue1any NUANDINUAUANEULAZTIURTIIE UITINHBINTT UAZITUEU Y
AnalwmAamsduitonvassinauaslalanlugiwasay

2.2.3.3 NL legislation: Packaging

¥ e w { o o = o . .
nydediAuineInuUTIIAMY Il mnALTa TLAUATIAAOURL  Directive

94/62/EC 84 avxmwqiiﬂﬁiwﬁmﬁaamigﬁmsﬁ

224 ngPelvAunazTaIRWAYaIlsTINABINg Y
lasngdetsnuuaztaimuasssdszinaainguithanlgnundenmwsinyiien
Fuldznavluain ngdatvny uazdaiinualioany analssansnisaiunnisie lWsas

ca & A a a o &
VLRI aiLLﬂzq‘].]ﬂimu@N‘U']% I@] HE\PRHIN Y] U(ﬂ@\'j(ﬂavl,l]u
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2.2.4.1 UK legislation: Fire Safety of Furniture and Furnishings

Lﬁaaﬁnﬂwmwqisﬂ"l,ajﬁmsﬁmumﬁmﬁ"ummﬂaa@ﬁ'ﬂmaﬁmmﬂa@iams
?\@"LWMGLWE}%?LL%as’uazqﬂmrﬂmﬂu@iaﬁm watszinaaingulaanisiinuangtatoay
d' s s 6 a 6 6 1 v ] a % g:
mmﬂummﬂaa@nmJaaLwasmﬁ]asLLa:qﬂnsm@]ﬂLL@]auwuluﬂniVLa@aﬂﬁsm@"Lw AT
dsznaunsiazasiud lfadssinadingudasRasanngdetiduidas lassaunsanasey
anuaEnInlumyb IenuunaigiuaessIng e BS5852 uaztlanasauinmsnagaunaanmusi
uwiadasliiheaanuaasguantaain laonfadusindesnasey laun iaifiaasnldlufinn

anee LWﬂ%ﬁLaaﬂug{uﬁLﬁmaLﬁﬂ LRWa S0 T IURI
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unn 3
@) [ a
msdnmanaiunldlalunsiawinsienzvnagaussad
a a I3 §Aa Y1
Tundadmaiidasitwasldganasgmana
Tagwasliian1sanarzidzinisaanisdonInnaa

AWIINBURITIAATBNIITANITRILINADNUAZVDI R WA IRIAINIUNNIING IR

3.1 UWINWATHARINTILATIZVNATDL

mi?mma%y'qf':a;iqLﬁumwaaumsﬂdaﬂaﬁw\laﬁl,uaavlaﬁmﬂNamﬁmsﬁLWaﬁaaﬂﬁ
dlasanansnesunadlad wie Wasiadu Lﬂum‘m&ﬂﬁlﬂuq@lmﬁm‘sm%la‘i’ﬁmaﬂﬁ Cop
lmﬂ“ﬂugﬂmad resins LT% urea-formaldehyde, phenol-formaldehyde llax  melamine
formaldehyde ﬁuuiﬂu’?&@;ﬁaa%a LRZANULAILY (building material ; particleboard, plywood,
fiberboard, glues, permanent press fabric, paper product coatings LA% certain insulation
materials) nuinsmaainIuwnglidayaliin levasasazasazildifansszansifies
maaﬁtaﬁaqmuaumﬂa (mucous membrane) 3z aLfiasdan wingudalaniniansi
v lftAamsemodasfinissniay  wonaniaswesunadladiaiuasronziSlu
i&"@f‘ﬂ@aaau,a:msmﬁmﬁﬂ@msﬂﬁtﬁ@mmwauﬁ@mnnﬁlm”mn"lﬁ%umsgwuLﬂu
J28LIAWIM World Health Organisation (WHO) leinvuasinsnIzanaauesasnasuuas
ladluusismeadaslaiiu 0.1 TadnTudegnuiaiiuas (mg/ m’) #3a 0.08 ppm  (Mwlu
32ELIRINNNNT 30 W)

Iuﬂi:mumiwﬁma:wﬁmﬁmeﬁmaaq@m%msmﬂa%ﬁwaﬂﬁ fanaliiian1sdasy
sIasuuad laa %ﬂﬁﬂud’mﬂizﬂauéwﬁmﬂumwﬁmaaﬂg%‘aLLfmﬁau Gaasrh W InanIzny
@iaqmmwﬁswwmmzqmmwmaa%aumﬁauﬁasJ wazioidunmaihssTndedlwiAadyn
maéﬁuémmﬁawLLazﬂaaﬁu‘?ﬂmqmmwmaaﬂs:m’m sunatiadliAansfanuniense
wnivldssing ﬁaifuhqmmmwmmﬁ@LWﬁﬁLﬁ]aﬂﬁ 'ﬁaﬁmwéwLﬂuﬁaaﬁwmimuqu
Lm:mn%ﬂ%mmmaamswaima@'ﬁ"l,aﬁﬁﬂﬁaﬂaanmnq@lm%mwmmﬁ Tuszninansnea
WA LTI

Wfasann ’Lumm:ffﬂs:mﬂ"lmzlﬁ'a"l,;iﬁmiﬁ“f@é’?aﬂg%mw’%ammgmén%%’umimuau
fIWasuNaa Laa luNAaA TN aThaes liNNTe95y vinldnisasiatassnesuuad ladlu
UrznalneldldTunsseusvandstszna N§@ﬁmsﬁa:é’aagnmm’mi’@ﬁﬁaamammﬁu
NM3UaNTVIINNINIFIN Fathanzludnsdszimnenringg ﬁﬂﬁﬁunummﬁ@gﬁu T el
dusznaunisdaulngresdzmalnoduddsznaunisawianatiuazawialin 39183y
Naniz‘nmiamidqaanwﬁmﬁmwﬂﬂﬂmaLﬁ;aamnﬁaaLLuﬂ%'ums:éTunmia%m mﬁga"}fu AN
f‘:ﬁoﬁ'ﬂﬁmiﬁaaaﬂN?z@lﬁmsﬁﬁ’m"L@Tmm:’Lun&qumﬁmnUlmryjwhf:'u azﬁu%aﬁﬂﬁgamms
gesantouniifiang <ﬂaa@muﬁ%malﬁﬁm%uﬁwmvsmUgﬁumu"lﬂﬁaU Tumsanwasoiiss
&jaLﬁuslum'imaaumiﬂdaﬂmswaﬁmaﬁiaﬁmnwamﬁmﬁma‘?ﬁmaﬂﬁﬁa:daaaniﬁﬁmm@

anngld lasdimshuespueessnniwglsdunfiasan
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3.2 35aiwn1s@nun

mnmqwaluﬁ'ﬁfa 3.1 maﬁnma%’aﬁﬁqwmm ﬂsl,umiﬁ’mmﬂmmw NRAN T

[ o A ' o @ o K A o
watinailiifanisdseanlufiamasnninglsy dsmudafimaianasgusasanninglad
NI udaasudnIunianmriineitnetldvemsanninglsddelaifidinue

o g [ a &R A ° o - v o
asgudniussnesuaad lad 3simhanasguvesdszinaieesiu wia DIN - wlT a9
uaasluglil 3.1

European E European Europ.ean- National

commission | | Standards Sts:;:lfii;z:il(t)l:lm standar.d 1z:.1t10n

! organization
ittt I rFomTTTTTTT s [ -
E New approach | E CEN ﬂso)r . E DIN !
___________ al N e PR |
i ! D I IR -
————Yo : i CENELEC_ ! [ |
Directives 1 | 1 S (EQ) L oo |
i Directives | | CIIIITITIIE ! ittt
1 1 1
REEEEEDE = L\ ETSI ol | !
. L ______d1y; L oo I

3UN 3.1 leszuninuaninnnuduwuiuas European standard AUNNAI3Y

PpIUTTnaLLaIN®

laz DIN w38 the German Institute for Standardization Lﬂuadﬁﬂiﬁ@umﬁlmﬁu
NATTIHEMIUNEA IS 9 vasdstinalesiiu Feluunsanasgiuly DIN Aezgnainluls
duwinasgudmivenninglay dausuanasgudwivnianmusinesiiineslsi  DIN a2
ﬂi:ﬂam’aﬂaaﬁm‘ﬂ'aﬂﬁﬁ%ﬁﬂﬁ%’ﬂﬁmja‘ug}LLaLLGia:muLmﬂ@mﬁ'u"Lﬁ maasluaraxmwiIn n)
Tasasdnsnquatisiunanimeiiwesiaasld fa NA 042 Timber and Fumiture Standards
Committee %38 NHM

mmgmmsmmi’@LLazﬁfmmmmiﬂdaumiwaﬁma?ﬂaﬁmauWa%ﬁmaﬂﬁfua%ﬂu
Directive 96/108/EEC fisanlas DIN (Deutsches Institut fir Normung) 89Uszineigassimily
WAN A1AIIWMINTIIaNIUaasaINeIuNeG laavadWasiiaes liUsznoudas EN 717-1,
EN 717-2 llaz EN 717-3
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3.3 HaNIIALWRWAIT
Aa s 1 6 P I3 6 ¥
3.3.1 35managaunsdassarsiasuyantanaininasiioas la
nMInagaunITUaasrIINaTLNaG ladaIu1307i lavransdT 1w innInesay
msUsasaInasuuad badanuly mummgmmam%qukﬂ (EN 717-1, EN 717-2, EN
717-3 uaz EN 120) an@3gIuaiian (SS 270236) anasgudlu (JIS A 1460) AILFAI b
A A ' A ' & a & & s '
@99 3.1 Ssudazanasgulsitminaseunisdaatsasssvesuuad ladandwliniuanediy
N4 1B EN 717-1, EN 717-2 uaz SS 270236 Liun1snagaunisdsassiinasiuad baalasld
#aInasay (Chamber method) EN 120 nagaunmidanldessnsnasunadladlasldanynt
NAFaULUUS:UUTauwaLan (Perforate) JIS A 1460 nagaumMIUassaInasuuad Laaal8vin
nanasauli Desiccator H9LIATMINAFOUUARZNIAITINIZUANANNWLAIDTNTIAYINANT
Udasvasminaiuaad ladliisnaduaiunnitnmmeasey lasnmsiaTunmawaiuusd
& o a i ~ aa . & a & )y 9
ladeuinIad Ultraviolet photometer LilasaniTnasaun1sUaasaIWasuuad taaaInTw bl
laald Chamber wufidnlfisinsnugUnIninaseungs uazlfzazinamasaumwiu 73
dasnsgdrunamadufiiasdndin danulun1s@nsnaisiliis Flask method auu1AIZIU
A & aad. ' a = va & o o
EN 717-3 Gaduisndelunimesaunisdsassnivasuuad ladaintulyd annagavnuizny

U 1 ‘ﬂ‘ 1 v =1 v =3 tﬂl
mimaau‘lumamm"l,wvl,ﬂgﬂmaaum HRIITHAD

P ad ' & = & = @
f1379N 3.1 Nq@]iﬂquLLﬂgaﬁﬂ’]‘iﬂ@ﬁﬂUﬂq‘Sﬂa@ﬂﬂﬂﬂﬁqiw aiLLﬂJﬂ@vLﬁ@l"inﬂ’ﬂuvLN

mmg’mmsmaa‘u "3%'mimaau
EN 717-1
Chamber method
SS 270236
JIS A 1901
EN 717-2 Gas analysis method
EN 717-3 Flask method
EN 120 Perforate method
JIS A 1460 Desiccator method

(EN: European standard; SS: Swedish standard; JIS: Japanese standard)
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33.2. 35erminsdasvasnasunan lanlanais Flask method (EN 717-3)

4

=2 A a & ' & a & a o
luﬂﬁiﬂﬂ‘iﬂﬂLWE]'JLﬂ?']Z%ﬂ’]iﬂﬂE]EI“HQGﬁW?W aiLLwa@"La@mnwa@nmm

wasfeslilavinmamesauaiuuiasgiu EN 717-3 Wesaniduwitminaseuiing uaz il

D-

Alfanefgs launInasauamuanaIz s EN 717-3 fndnns ATmmesay waznoazdoad

LAEITa096 8 Lk

3.3.2.1 WanmM3

Fulidmatsazgnuaiuldegimileszauinlumausla inruzlaladoun
gaunail 40 °C a9z 3.2 a’liwa‘fﬁmaﬁvl,aﬁa]:ﬂﬁiaﬂaaﬂmmn%uvlﬁﬁ’;asi’ml,l,a:@@éﬁ'uﬁﬁ"l,ﬂa%i
lwih wazihfignaadudsanvesuuad ladgnih ldianzddisuaslagldiT Acetylacetone
d ] a A gl [ 4 a 6 :’ b v nay v
method ~ T9azuaadnaaanuluniie Jadnsuaesrnsnasuuad laddatinninuisvasduld

£ 1 a g [ = [ ) aaa o =
dage  (Alaniw)  lawssszarsweiuusd ladezvird fAsenuueslufisalosauns:
a I3 . . - { A a {
acetylacetone LAiaLilwaT diacetyldihydrolutidine (3L 3.3) FIEUNTDAAAIUNNIQANTULEIT

ANMVULIIARY 412 W lLuaT e

=2

T

-
|
1

1 1

- —
o
- -

g

125

/Lﬁ

e
\

ale

S

500 ml polyethylene bottle with bottle wp
Hook out of stainless steel

Elastic rubber hand

Surface of waler

[Nimensions in millimetres

- B B —

3UN 3.2 qaqﬂmzﬁéw%’umaaumsﬂﬁasJmswaimaﬁ"l,aﬁmn%uvlﬁﬁaasm
(Lmé\‘iﬂ’a%}a British standard; BS EN 717-3:1995)
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T
2 CHyCOCH,COCH;  +  HOHO  + MM — e G H CH
‘ HsC~ 7 ~CHs
acetylacetone formaldehyde ammonium fon diacetyldihydrolutidine (yallow)

gﬂﬁl 3.3 Y7ji381289 Acetylacetone method
(Lmﬁia"ﬂ’a;&a British standard; BS EN 717-3:1995)

3.3.2.2 drataTulal

moataduldlunmnasssiidsznevlumeduld 2 siiade aresreduld

Medium density fiberboard (MDF) Waz@1at19%w Ll Particle board (PB) lag'lsh MDF waz PB
uuiwizgiivhanasld neuiviasizgdundaniu uazioaglasdug ilusdudsznavlu
snwuzfignaaidugmin 9 uashannunuduwinlasldndszaudunidiunuaneion

@ & o, o a , ' o a Y .

w3980 AMNTU uazads Laglal MDF azlianunuuiugend I PB wazlinnnuwutesnd
v L { A Y o g : Y [l U { v
P dausasluguf 3.4 Gildvimidasulddmaiilildsmanunuasgiu EN 717-3 ld

A

0893wl Medium density fn88193u e Particle board

va o

Eﬂ“?\ 3.4 é’aazm%uvluﬂmmvmaau

3.3.2.3 ®15.a8
- Acetylacetone
- Ammonium acetate

- Formaldehyde standard
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3324 guniol

(1) aunIninaseu

- maustarannvianag@nuiia polypropylene #ia polyethylene
131193 500 UadaNT WiaWH

- qﬂﬂifﬁLLﬂJ’mé”Jaﬂ’wﬁ’m’m stainless steel

(2) gUnIninaaas
- Water bath
- Cell a%m‘i"umiqmsﬁfaamuﬁaiﬂu Spectrophotometer
- Volumetric flask 7%1@ 1000 8887
- Volumetric flask T#41@ 100 Ja8aHT
- Flask 2410 50 A8RaAT WIDNHN
- Bulb pipettes
- Erlenmeyer flask 111@ 250 A88a6T
- Microburette
- Burette 3410 50 AaRAAT
- WIRNIVLIAN
- 1030979821880 0.001 NS
- Ventilated drying oven (103 12 oC)
- Ventilated oven (40 + 1 °C) 2419 60 8617

- Spectrophotometer

3.3.2.5 MIAUAaLg

- ulidregeilddmiunasaumyddosasweuuadlasiamwa v1a 25
fadwas ne 25 Dedwas  Wihwinsawwesdulisaiianesey
Uszanm 100 03 shdwlisainslunaseulasudsduwldsainsaenin
5 7@ TaazlIzanm 20 N3

- dulishegnefilddmiunasaudianuiuiivwasn 25 Sadwas i
25 DRALUAT 1% 12 T4

- %uvlﬁé"samaﬁiﬁﬂﬁyu%”aﬂuﬁﬂﬁ:mi”'sU‘wmaﬁnuﬁuﬁulﬁﬂummuzﬂ@

a

o A & = oA o ' & & o o 1 A
N ﬁ]’muumvl,ﬂl,ﬂuvlfmqm%nwaa laaasinusuldalragrawiniin 72

U

T34
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3.3.2.6 UYUGAUNIINARDI

(1) MInagaLTu ldarataiNed 1 uIne Flask value

] [ '
aA o o

ﬁﬂ%u"l,ﬁéhazhamﬂs:ﬂuﬁ'uua:LLmu"I,ﬁ'Lummu:ﬂwumﬂauag’ 50 JARRGT

T,@ﬁlﬁmaumwaa%ﬂﬁagjmﬁm:ﬁuﬁwnﬁuﬂs:mm 40 faduay wiandar ¥

B

ﬂmwu:ﬂ@lﬂuﬁaumm%n“ 40 +1 °C 1Juaan 180 £ 1 w1

9 U

1

iz ldaatnseananmanclle wazitnansazaslunisustasslu flask 3119
50 388897 Uaw flask IﬁLLﬂuLLETaﬁalﬁaﬁsazaﬁULﬁuﬁqm%gﬁﬁaa

1

Tidagsazanuun 10 JaRaaT b lu flask V119 50 NARAAT LANEIAZAY

Acetylacetone 10 Ja88AT LWATRIINZA1Y Ammonium acetate 10 UARNAT

1

1 v v a lé a {
L%ﬂﬁﬁ?iﬂzﬁﬂﬂl%LTWﬂ%Lﬂ%L'm’] 15 Wl 1% Water bath mmuqmqmmnﬂuﬁ 40 +1°C

svacansaztlaowiduidonnias Aelilwmanlunlodwadsezanm 1 1 las

v

ﬁnmm:mﬂﬁvl,@ﬂﬂi'ﬂmmi@@ﬂﬁmmﬁmmmmﬁu 412 W lwauas

A\ 4

A7 1o LU a1 wAnen Flask value
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(2) MILGIVURIINZANY blank

Tiainnaw 10 Ia8aas 1alu flask AWIA 50 RARIAT LANFIIRZAY
Acetylacetone 10 Ja887T LWAZRIINZANE Ammonium acetate 10 UARNAT
] v ¥ o & a A ad (o]
e saza eIt N uian 15 wf b Water bath TINIWANAANDAN 40 £ 1 °C

svacanvaztlaowidui@onnias Aelilwmanlunloduwadszanm 1 1 las

v

ﬁnmsa:malﬁ"l,ﬂwl,ﬂi'@mmig}@nﬁuumﬁmmmmﬁu 412 W lwuas

v
o 1 Ao o '
WaNIa le lUd 6N Flask value

PULLAG
—_—
& A o & ] v
1. MINARBIATINHILYINIATNGRDY 2 A9 DIANANVLTUTUVAIFIWOTUNAG Laavad
NNINARBINIRBIATINALANAIINULAK 20 % FLABIVINTNARDIATIN 3 e

2. m‘smam"ﬁu:ﬂﬂIugTaumﬁwﬁNﬁuazmﬁazl 50 VaRLNAT K30 AITININTUTa

1 5u@iaﬁ%mm°naa§au 6 803 Lﬁalﬁqm%ﬁﬁl%(ﬁﬂﬂﬁﬁﬂﬂdﬁﬁﬁ’]Lﬁ&lﬂ(ﬂﬂﬂﬂﬂﬂ'ﬁa‘ﬂ

3.3.2.7 m3swanan Flask value (F,)

o _ (ds = Ab)xfc50x10(100 + H)

v

m

As = AIMIQANAUUFIVBIENTAZANNANVININAY 412 Wl wuas
Ab = mmsgmﬂﬁmmwaqﬁﬁﬂé'uﬁmmmfmﬁu 412 wluluas

f

fNAUTWATIN Calibration Taine JadnIudaiafaey
H = d1anudn bwrsinuilasidud

m = I810ITW baara819 lurtiunTy
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3.3.3. Wan1sazvnisdassssiasusan lanainalrag19nlal

3.3.3.1 feNUTNTUNINTIIUVIRIIWASLUAG Lad

A o 6 a 6 o Aaaa s .
WarhWasuwad laduviny §A38nny Ammonium acetate Uaz Acetyl acetone
a A A v oA o A P v @
WRWIINYANAULTINAINLIARY 412 W luiuasle WaANIANIBULEINANANUITUTY
@hwaamswaimaﬁiaﬁmmgm a:"l,ﬁﬂsmmmgm (Calibration curve) @T&melugﬂﬁ 35
lasunu X LEAIAINNTQANAULEIN 412 W LUUAT WAZUA Y LEAIANANNLTNT UV IRNT
Wasuwad ladlunihadadniudaiadans aannawunasginezlaaunsduasy Y= 0.0176x-

A v a £ o a . .. 2 s A

0.0001 AAFNUTZRNIANUTNNUT (Correlation coefficient, R') 11Ny 0.9999 LLazuaAIAINy
TUVBINTINYINNY 0.0176 WA/NUA LasAIANNTUIZUN LU UIWNAN Flask value luadia

3.3.2.6

ANANTNTLaIg I e SuNaR Las (1x10° un/ua)

2 /
0

200 0.2 04 06 08 T.0
N19RANAUUAY (nm)

&
S

jUN 3.5  Calibration curve PaIMIALANTAUTI e IWasuuaa bad

ARNVENIATY 412 W TUNAT (Asrp)

3.3.3.2 fANNTWURITH b A8

mmm%maa%ﬂﬁé’aaﬂ'wﬁ'\iaawﬁ@ﬁwmmvlﬁmﬂgm

¥ o £ Voo ¥ v 2 yy o
. . vinduldiden — duin@wlsui)
o ] = a VL?/ o 1 — X 100
% ANANINTUART UL FNBLN - -
vnuindulel e

Y Y v
o

. P PR thvai luau 19
% ANANTLIasTUlLFNatNg = X100

¥ v S Voo
'Ur]'ﬂ'uﬂsm,\lvl.ll 19 |‘F|ﬂ
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d . Y e Ya Ty ¥ o ¥y & T wee . 2

Feanimuninludwlyd dnindwliden way AaNuTHa TR LA 8E19N
ROITHALFAIUANTI9N 3.2 3.3 WA 3.4 AUAIOU lasaAIANNTWYDITW baazin l A1) ern
#n Flask value lu#a9a 3.3.2.7

mTef 32 masdwosinsininlugulidaedng
il Gihmsindaonsmas | phmindaonsndes vmsinin il (n5)
+15) Aaw (n3w) +14) nas (n3w) (n3W)
163.55 163.08 0.47
MDF 171.75 171.23 0.52 0.48
186.85 186.39 0.46
113.99 112.70 1.29
PB 120.72 119.37 1.35 1.35
195.48 194.08 1.40
i 33 msdwnsiwingulidenuesduldaang
ol iwindensades | dhmindiensudes | dhwinduldiden ady (n5)
+1a¥ (n3w) (M3W) (N3)
163.55 1563.37 10.18
MDF 171.75 161.10 10.65 10.27
186.85 176.87 9.98
113.99 91.27 22.72
PB 120.72 97.14 23.58 23.60
195.48 170.97 24.51
a9l 34 msdwmeanuTwasEwldaang
st wgnlsy siwminlnden ¢
oialal B . %A1A T
(n3w) (N3W)
MDF 0.48 10.27 4.67
PB 1.35 23.60 5.72

3.3.3.3 @1 Flask value

@1 Flask

value

A = oA 2 ' & = & )
SﬁaLﬂum‘nmuaﬂmmsﬂaaamsWaiLLuaMaﬂaaﬂg

l:l v ld v 1 a a g
RILIANBNAIN U1033T% EN 717-3 ‘ﬁd‘ﬂZLLﬁ(ﬂGNﬂaaﬂ&l’]ﬁlﬁ%%’Jﬂ maammaam‘aﬂaﬂmamaﬁ

daflanyuaasinnin liuiy laudn Flask value @1wiokbea1naunsadngadlunita 3.3.2.7
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#1 Flask value 7 b621N628819%% 13 MDFuaz PB AeLvinny 3.33 waz 9.75 yn/NN YaItInen
Tafuss asuaaslua1en 3.5 lasa1anuTuwuad calibration curve @NAINNTHUAIAIDENITU

1a7 waztinninvasaladetw lingada 1iln Hada 3.3.3.1 uaz 3.3.3.2 aus19U

@13497 3.5 MIAUITHAN Flask value 28962881951l Medium density fiberboard (MDF)
uae'l Particle board (PB)

" MIQANAUUES | N1IQANAUUT | ANNTU anNan | siawin @ Flask value
THa (la0) As (Blank) Ab | fwnma) | H (%) | m(n3n) | Fv @nmn simsinlausts)
0.085 0.011
MDF 0.085 0.011
0.085 0.011
0.085 0.011 0.0176 4.67 20.44 3.33
0.260 0.011
PB 0.260 0.011
0.261 0.011
0.260 0.011 0.0176 5.72 23.79 9.75

334  aylwamsiansinassuasasunailadonsuls

ﬁnnms‘nmaﬁmiw:ﬁ@hmiﬂﬁiaﬂmiwaima?}"l,aﬁmaa%u"l,ﬁaang&?mn@é’au
aUANAIIIU EN  717-3  wudanansntildlukesd jodnsgudisouiim@diuniaanis
édLL’J@]é‘fauLLazmadLﬁﬂﬁu@liﬁﬂ QW’la\‘lﬂiﬂilm’ﬁmJ’lé'ﬂ I@UL@%E}J Ultraviolet spectrophotometer
(UV)  fAenusefuus 412 wilwues Safienusmansnlumsiammeiuusdladiana
idudushgadi 0.090 una uaziilesien Flask value Aildandaagnedulsy PB loidsumiog
Tiaglumian fadn3usa100 nfuhwinlduds Iddindy 0.975 wn.100 . shwinldus
daheldisoufsiuaainesguwsasdsfiadoiuinilsuldinmiemiaas
¥19331% EN 120 ‘wmfﬂﬁmagj‘lumammsﬁmmgmﬁ%fuvlﬁﬁa itaunin 8.0 4n./100 n. Wwiin
liusts wazdeshaddaldluiSouifsnivanasgwli PB vesglsy wudniiddesnin

a3l E1 asuaasluanen 3.6

39N 3.6 eIz udniu Ll Particle board

sau | danasguglaldmiulad Particle board

E1 <9 4n./100 N.

E2 >9 ¥n./100n. ez < 30 ¥n./100 .
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v

wanslumIanaseuniaduidmniuRas jumuniarilasmunatayainiy

o
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& &a & o a wa Aa A . = A o A
ladaniesiiaes liuuiasd fidn1snfeTas Ultraviolet photometer AgnansnflaznamILie

NARAUNITUS L UDIRIINOTULNAG LTa bol

4.3 wmaiamsiarziasafiananaluaienmriasimesldluiasjianns
a & 1a & a e & o @ PR Aa A A
ez RdTunmeswesunsd laduusinsarin laludesd fian1snTedesiie
Ultraviolet photometer LH83931nRaNMTIWMITIATITANNTU a8 & TWaTLUAG LaaanTw ladtu
L% Qs L =Y [ L é’ 1 1
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NARNWIN N

aaﬁniﬁaﬂ‘l% The German Institute for Standardization %3a DIN

NA 001 Acoustics, Noise Control and Vibration Engineering standard Committee in DIN and
VDI

NA 002 Coatings and Coating Materials Standards Committee

NA 003 Values Standards Committee

NA 005 Building and Civil Engineering Standards Committee

NA 008 Mining Standards Committee

NA 009 Information and Documentation Standards Committee

NA 011 Office Management Standards Committee

NA 012 Process Engineering Standards Committee

NA 014 Dentistry Standards Committee

NA 016 Pressurized Gas Installations Standards Committee

NA 017 Printing and Graphic Technology Standards Committee

NA 020 Hardware, Tinware and Metal Products Standards Committee
NA 021 Iron and Steel Standards Committee

NA 022 German Commission for Electrical, Electronic and Information Technologies of DIN
and VDE

NA 023 Ergonomics Standards Committee

NA 025 Colour Standards Committee

NA 027 Optics and Precision Mechanics Standards Committee

NA 031 Fire Fighting Standards Committee

NA 032 Gas Technology Standards Committee

NA 036 Foundry Practice Standards Committee

NA 038 Plain Bearings Standards Committee

NA 039 Performance Capability and Services Standards Committee
NA 040 Heating and Cooking Equipment Standards Committee

NA 041 Heating and Ventilation Technology Standards Committee
NA 042 Timber and Furniture Standards Committee

NA 043 Information Technology Standards Committee

NA 044 Refrigeration Technology Standards Committee

NA 045 Rubber Technology Standards Committee

NA 049 Cinematography and Photography Standards Committee
NA 051 Municipal Services Standards Committee

NA 052 Road Vehicle Engineering Standards Committee
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NA 053 Rescue Services and Hospital Standards Committee

NA 054 Plastics Standards Committee

NA 055 Laboratory Devices and Installations Standards Committee

NA 057 Food and Agricultural Products Standards Committee

NA 058 Lighting Technology Standards Committee

NA 060 Mechanical Engineering Standards Committee

NA 062 Materials Testing Standards Committee

NA 063 Medical Standards Committee

NA 066 Nonferrous Metals Standards Committee

NA 067 Fasteners Standards Committee

NA 074 Paper and Board Standards Committee

NA 075 Personal Protective Equipment Standards Committee

NA 078 Pigments and Extenders Standards Committee

NA 080 Radiology Standards Committee

NA 082 Piping and Boiler Plant Standards Committee

NA 085 Round Steel Link Chains Standards Committee

NA 087 Rail Vehicles Standards Committee

NA 092 Welding Standards Committee

NA 095 Safety Design Principles Standards Committee

NA 099 Steel Wire and Wire Products Standards Committee

NA 104 Tank Installations Standards Committee

NA 105 Terminology Standards Committee

NA 106 Textiles and Textile Machinery Standards Committee (Textilnorm)
NA 107 Entertainment Technology - Stage, Lighting and Tone Standards Committee
NA 109 Petroleum and Natural Gas Industries Standards Committee

NA 112 Sports Equipment Standards Committee

NA 115 Packaging Standards Committee

NA 119 Water Practice Standards Committee

NA 121 Tools and Clamping Devices Standards Committee

NA 122 Machine Tools Standards Committee

NA 128 Product Property Standards Committee

NA 131 Aerospace Standards Committee

NA 134 Commission on Air Pollution Prevention of VDI and DIN - Standards Committee
NA 145 Technology of Materials Standards Committee

NA 147 Quality Management, Statistics and Certification Standards Committee
NA 152 Fundamental Technical Standards Committee

NA 168 Data and Goods Exchange in the Consumer Goods Industry Standards Committee
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NA 172 Principles of Environmental Protection Standards Committee
NA 132 Shipbuilding and Marine Technology Standards Committee
NA 140 Electrical Engineering Standards Committee

AF Springs

AWL Rolling Bearings Standards Committee

A 143 Standardization Principles Standards Committee

A 155 Standardization Committee for the Drafting of Standards
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unAnga

30981819 Lﬂuwﬁmﬁmﬁmaaﬂﬁﬁgamga LazilanIINNIVLNBMEININTaeas 20 da
gl mﬁ%’mffﬁi’mqﬂs:mﬁ Wodsziiuauanunsnlun1idiansiasiago uNaa A
iw3asdansvasiasd judmiasizunaluladdiad ameniwensiiniwuazinalulad
unmInmasinaluladwizaaundouys was) wazfinsanuduldldfinstunaiianis
AenzAuuunaisiladsy (Multi-criteria Decision Making, MCDM) anlzdszifiuiasdjuidnis
\3addan Lﬁ‘aﬁ'@umg}mmgmmﬂa

\HanasasdiaeiuSunmens hydrogen  peroxide, fluorine Wae resorcinol bt
\w3asdans Tauld35mslu EU Directive wWsniinurusestfiansau wudritialaing
1ﬂ§Lﬁmuammcﬂm'té"aumﬂﬁi:q"lﬁﬁwﬂﬁawﬁmﬁmﬁua:ﬁaaﬂﬁﬁamsﬁu Feanaayyldi
el fuanmssneisimeluladdied ameniwnainsiininuszinalulad yniinssy
naluladwizaauindsuys ManIniiaTekanIaiu EU Directive 16 uwda1adasnauinig
wdefiarasnadiansinimeluies juansuanUSouifisuiunaienzirastasl fians
A 9 AlEIEMEeaw

lunsAnsa1s MCDM "L@Timﬁaﬁ'u;jﬂi:ﬂaumiﬁwﬁmﬂ‘%"aaﬁﬁma IUIN 4 38 WA
MIANNLI Math model 18amILSmisdanisRasfiansduiaiosdnans fa 10A+ 2B+
8C +3D+6E+5F+8G +7H + 8l +6J+5K+6L+8M+ 5N +50 +8P I@U‘ﬁA=test
facility, B = test site (location), C= test facility management, D = test site management
(person responsible), E = sponsor, F = study director, G = principal investigator (not study’s
director), H = Quality Assurance Program, | = Standard Operating Procedures (SOPs), J =
Master Schedule, K = Non-clinical heath and environmental safety study, L = study plan, M =
test system, N = raw data, O = duration of experiment, P = test item FrIUNI
LLUU@HUQWNIﬁQﬂS:ﬂ@Uﬂ’]SQ@a’mﬂ‘i‘i&lm%‘adﬁ’la']\‘l FIUIU 4 318 UL TuauLas wuin
Qﬁi:naumseﬂ ﬂsni‘mmuuu@madaglummsﬁﬁguﬁm 1918 s mquﬂs:naumsq eald
'é‘uﬁumﬂﬁ"uﬂgams%’@]miﬁamﬁﬁami T,(ﬂslmmimjvmL%mﬁiwﬁuﬂﬁﬁmﬁmiﬂ%'uﬂ;d Aa 1)
test facility 2) principle investigator 3) study plan 4) Non-clinical heath and environmental

safety study Was 5) master schedule

@A1d1A7Y (keywords): Good Laboratory Practice, cosmetics, EU Directive
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ISO/IEC 17025
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1. Ethylhexyl-p-methoxycinnamate (Octyl salicylate)
2. Butylmethoxy dibenzoylmethane

3. Octyl salicylate

4. Oxybenzone (Benzophenone-3)

a o 6 o & & o o @
VIWN IDRURW DU IDRURY (VL’V]f_I) N

l,l,ﬂac'zlluimé'ag%'m%'m,ﬁn (Baby Skin Powder Product)
- Total Plate Count
uilsdulsn@rdwivglng (Adult Skin Powder
Product)
- Staphylococcus aureus
- Streptococcus spp.
- Pseudomonas aeruginosa
- Eschericia coli
- Candida albicans

- Clostridium spp.

Ao A a 3 A I3
YIIN ANNIU ﬁﬂ']?_lea% LAUUBINNDT LLale

4 § o ¥
LFRYVILAT 31N

a o 6 a a 0/ 6 o
NAAN U ENTWY, NAANUNNULAR
Fluoride lon Sunscreen Cream/ Lotion
-Octyl methoxycinnamate

-Butyl methoxy dibenzoylmethane
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ISO/IEC 17025 (6ia)

s1a8ausun

a [ ¢ a & [
UsztAnuaINannmN Lazrn13? Lﬂi’]xﬁﬁ\lﬁi‘ﬂ

ISO/IEC 17025
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- Determination of aerobic bacteria (spread plate)
asulatuiuuaa (Sunscreen cream/Lotion)

- Oxybenzone

- Ethylhexyl-p-methoxy Cinnamate

- Ethylhexyl Salicylate

- Mentyl Anthranilate

- Homosalate

U551 aeana-Uhanladn Wszinalng)

nFiu Waaalsd

1SN Bulaasing tnads e Hsers

(sznalng) $1na

Cosmetics
- Skin Powder
- Face Powder
- Powder Lotion
- Aerobic plate count
- Clostridium spp.
- Yeast and mold
- Staphylococcus aureus
- Salmonella spp.
- Pseudomonas aeruginosa
- Coliform bacteria

- Escherichia coli

a e [ = € o a
UIBN VL&IGQ‘YWI LAUUBINDIR 31NA

NRAA U D NNY; p-phenylenediamine,
Resorcinol

hendmIunauaIudauny; Hydrogen Peroxide
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miziltudinagasmnsmwlunguanniwgll 30 Uszine imﬁv’aawfgam‘%m LAKIAN
padadldy  AGuaua tﬁ'ﬂ‘u waziMuale  ldpaniunannisuazuwInIaLinnslas
wosfransvastszmeaaandniild GLP  compliance  dsiuiiaiiunsaanauasunlomng
a9na1n M ldnasdfianisasingdu GLP compliance azillumsasigsunisasaan
Fuduatasianslifinaaciieg afjm‘m'aL‘ﬁ;aﬂ@U%'msnLLa:ﬁ'@ummswamgmmgma’maazha
CEACK!

#asl fUanvesdsdzinafisuuinishinmzdansluaiasdnens fan19eu
microbiological tests, chemical analysis, pharmaceutical testing LLa:ﬁm'é"w] LLamsLum‘iN‘ﬁl

2.2 Fosfianmmaniiuned lddsBanunannyves GLP, GMP, GCP, USP, FDA

= Y a wa : Ao A a I3 = °
AN 2.2 %aaﬂgummwaa@mﬂs:mﬂm‘ummnmﬁmmﬂumiaamma

Company Country List of Cosmetics Analytical Methods
Services
Adamson USA o Antidandruff Shampoo Testing « GC
Analytical « Antioxidant Testing « HPLC
Laboratories, Inc « Antiperspirant/Deodorant « TLC
Testing e Spectrometer

« Dental and Oral Care Products |« Titration
Testing

« Moisturizers, Emulsifier,
Surfactant, and Stabilizer

« OTC Antibiotic Personal
Hygiene Products Analysis

o Packaging Stability

o Preservative, Additives Analysis

« Skin Therapeutic Testing

e Sunscreen-Suntan Product
Testing

e Lice and insect repellent

o Insect and mosquito repellent
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130N 2.2 ‘V\ﬂdﬂgﬂ@lﬂ’]i%ﬂd@l’]dﬂi:LYI?WIT]J‘]Jiﬂ'ﬁ'JLﬂi’]z%ﬁ'ﬁlumiadﬁﬁa’]d (a8)

Company Country List of Cosmetics Analytical Methods
Services
Specialised United cosmetic products and toiletries Microbiological
Technology Kingdom Tests
Resources (UK) Chemical
Ltd. Analysis
Microbac Analytical lab Microbiological
Laboratories contract lab Tests
research lab Chemical
consumer products testing Analysis
consumer products analysis
cosmetics testing
FDA cosmetics lab
drug testing
environmental testing
food testing
nutraceutical testing
vitamins testing
pharmaceutical testing
pharma research.
Cosmetic Italy Food GC/MS
Laboratory Environment GC
Non-Food HPLC
Flavors LC
Cosmetics
Detergents
Microbiology
Packaging

Performance tests
Non-food products

Rheology
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Company Country List of Cosmetics Analytical Methods
Services
Manon Consumer | Hong Kong Microbial contamination Microbiological

Testing Service &
Consultancy (hk)
Limited

Efficacy of antimicrobial preservation
Heavy metal contamination

Free Formaldehyde content (for EU)
Nitrosamines -
Notrosodialkanolamine 'NDELA' (for
EU)

'‘Color' in US

'Colorants' in EU

Phenylenediamines
Naphthol

Pyrogallol

- Resorcinol

Ingredient and Package Label
Skin irritation

Eye irritation

Toxicological risk assessment (TRA)
on the formulation

Methanol Content
Pentachlorinated Phenol (PCP) in
natural material

Preservatives

Alcohols

Silver nitrate

Hydrogen peroxide

Hydroquinone

Volatile organic compounds
Phthalates

Readily fermentable carbohydrates
Chlorinated compounds
Antidandruff active

26 Allergic perfume compounds

Tests
Chemical

Analysis
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130N 2.2 ‘Viﬂdﬂgﬂ@lﬂ’]i%ﬂd@l’]dﬂi:L‘Ylﬂ'YlT]J‘]Jiﬂ'ﬁ'JLﬂi’]:%ﬁ'ﬁlumiadﬁﬁa’]d (a8)

Company Country List of Cosmetics Analytical Methods
Services
Eurofins Germany Baby food GC systems
Qil with FID/MS
Tobacco detection
Cosmetics HPLC systems
Feed with UV/VIS,
Dried fruits fluorescence,
General food analyses Honey, electrochemical,
Fruit and Vegetable Products diode array and
Product testing MS-detection
Meat and meat products Microbiological
Bakery, sweets and cereal laboratory units
products
Honey
Intertek Cosmetics Microbiological
Personal Care Tests
Health and Beauty Products Chemical
Analysis
Product Stability
Non animal
dermal / ocular
irritation test
Toxicity Studies
Labelling and
Ingredients
Review
ETS Food Microbiological
Laboratories Environment Tests
Flavors GC/MS
Cosmetics GC/FID
Microbiology HPLC
Non-food products TLC
Spectrometer
Titration
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130N 2.2 ‘Viﬂdﬂgﬂ@lﬂ’]i%ﬂd@l’]dﬂi:L‘Ylﬂ'YlT]J‘]Jiﬂ'ﬁ'JLﬂi’]:%ﬁ'ﬁlumiadﬁﬁa’]d (a8)

Company Country List of Cosmetics Analytical Methods
Services
Advanced USA e personal care Advanced Testing
Testing e pharmaceutical industries Laboratory is an
Laboratory independent testing
laboratory with both
microbiological and
chemical analysis
Allied Analytical | USA FDA Registered Testing lab dealing e Microbiological
Laboratory with OTC drug products in Tests
Services, Inc. Cosmetic/Personal Care/Soaps. e Chemical
Analysis
ATS USA « Cosmetics e Microbiological
RheoSystems e Microbiology Tests
e Chemical
Analysis
Biolnnovation USA e molecular biology e Microbiological
Laboratories, o Biochemistry Tests
Inc. o skin lightening assays e Chemical
« antioxidant screening Analysis
e assays for collagen
e elastin production
e Immunohistochemistry
« many additional custom
methodologies
BioScreen USA « analytical chemistry BioScreen provides
Testing e microbiology cGMP chemical and

Services, Inc.

e human clinical testing
e cosmetic

e drug

microbiological
analysis and
consulting as well
as clinical claims
substantiation for
personal care

products.
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Company Country List of Cosmetics Analytical Methods
Services
Bria Salon & USA « Salon Testing: hair product e Microbiological
Performance categories including chemical Tests
Testing Center treatments such as hair colors, e Chemical Analysis
relaxers, perms and
straighteners
Chemir Analytical USA Chemir Analytical Services is a e Microbiological
Services cGMP, FDA registered contract Tests
analytical laboratory ¢« Chemical Analysis
e cosmetic and pharmaceutical
industries with expertise in raw
materials, finished products,
extractables/leachables, stability
testing and method
development.
Clinical Research USA o Cosmetic ¢ Microbiological
Laboratories, Inc. e pharmaceutical Tests
e Chemical Analysis
Consumer Product | USA « Cosmetic GMP/GLP/GCP
Testing Co. o Personal Care testing operation
e Specialty Chemical « Microbiological
« Medical Device Tests
o Pharmaceutical markets. e Chemical Analysis
Custom Analytics USA e personal care GMP/GLP/GCP
LLC « OTC testing operation
e Pharmaceutical e Microbiological
e nutraceutical industries Tests
¢« Chemical Analysis
Dermac Laboratory | USA o Cosmetic e Microbiological

Inc.

Specialty Chemical

Tests

e Chemical Analysis
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Company Country List of Cosmetics Analytical Methods
Services
MARYPAUL USA MARYPAUL Laboratories is an Microbiological
Laboratories, Inc. IS017025, FDA registered Contract Tests
Testing Laboratory established in Chemical Analysis
1985, offering complete
microbiological testing services to
the cosmetic and consumer products
industries.
MB Research USA o Cosmetics Microbiological
Laboratories e Microbiology Tests
« Non-food products Chemical Analysis
Toxicity Studies
Q Laboratories, Inc | USA e chemistry and microbiology FDA for
laboratory pharmaceutical
e Cosmetic testing
e pharmaceutical industries USP Monograph
Testing
GMP
Pharmaceutical
Testing
Active Ingredient
Monitoring
Stability Testing
Pathogen
Detection
Time Kill Studies
MIC Testing
USP Purified
Water Testing
Springhouse Skin USA e« Cosmetic Microbiological

Research, Inc.

pharmaceutical testing

Tests
Chemical Analysis
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130N 2.2 ‘Vﬁﬂdﬂgﬂ@lﬂ’]i%ﬂd@l’]dﬂi:L‘Ylﬂ'YlT]J‘]Jiﬂ'ﬁ'JLﬂi’]:%ﬁ'ﬁlumiadﬁﬁa’]d (a8)

Company Country List of Cosmetics Analytical Methods
Services
Suncare Research | USA « Sunscreens Microbiological
Laboratories, LLC o SPF testing Tests
o UVA protection assessment Chemical Analysis
e human dermal safety testing
TRI/Princeton USA o« Cosmetic Microbiological
« Personal Care Tests
e Hair care Chemical Analysis
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3.1 uwInensnawIResljian1snaanmriiasasdrans
dtﬂld Q/ v v l&, o YYvy a A va v t:ild
nnnalulainiimaiamniinianniuiliguilnasuladenlddudniiana
L v v A a v a v 1 et v t&l é/

Useany uazldinagu duiafuduazsinitsdasiimaudiiumansdiiangidn luaae
nRanMILAIaIR LAz szmalianui A ydaR IRV IFUMN e nanvazly
F!‘ 1 L Fgl & v A et v A 0/ v a wa tﬂl o
asgwndnuiidudefanunimsdn  wwInshenmsnamniesdjuaniaieiasdianzed
Inelilduninisvesnannis OECD-GLP usz EU Directive 1N88NIzauuNaI31%ia30981874

Tne

3.2 35BN

3.2.1 AN TNNIIIATIERNIRIUSNI BRI I NING T3 151 (RINR)

lafinsdszgangnanovasaandnngudszinag Ly FdenInataameiifie
avasousslznovlundaimaiiniasdans msﬂizquﬁﬁﬁuﬂ%mmﬁaﬂ 1980 (Directive
80/1335/EEC)  wazlimydszganiitienzien 7 ﬂ%y'aLﬁaiﬁmamqumsﬂi:ﬂauﬁmu
Lﬂ%adﬁ’]ﬂ’]d (Directive 82/434/EEC, 83/514/EEC, 85/490/EEC, 93/73/EEC, 95/32/EC Iag
96/45/EC)
ﬁﬂ%fﬁ”ﬂ"[ﬁ%uﬁﬁ%'ﬁLm*}:ﬁmsmuquﬁLﬂwﬁy'ammﬁ@mﬂ Directive 1967w lenasadt
1) lalaseuasoanlodlwihenddouing

LA a'oifa%la Directive 82/434/EEC

ad o o 1 a aaa
naseu lagnmyianidnlalofiuaindjisen
+ -
H0,+2H +21 ——» 1, +2H,0
% . I [ 1 Aaaa Aa 6 1a a A a éj
lagld ammonium molybdate LIu@Ls9UfA3e1 TrazdTunmleladuiitiadulas
M3 MNTAGIe sodium thiosulphate furasdSanavadlalasianidaseanlod an

- .
USunlaladuniadn

2) Spoduaaluihenyfondnu
IERNREE Directive 82/434/EEC
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Jinesou AaT129 Resorcinol 13agmenw lawlginafia thin-layer
chromatography (TLC) Wasana@ie methanol ade Bl
@T’mm%'aa Gas Chromatography Flame lonization Detector (GC-FID)
shanasuil wazanaziltlunmmasey

Column : stainless steel

Length : 200 cm.

Diameter : 3 mm.

Support : 10% OV-17 Chromosorb WAW 100 to 120 mesh.

Temperatures: column : 70 °C, injector : 150 °C, detector : 250 °C.

Gas flow carrier: 45 ml of nitrogen per minute.

3) Inlnangaaladluendiu

Lmﬁio"ﬁayja Directive 83/514/EEC

Anesay nanenaiuliduilaidoasuivin Bussazasnsaudalundos
wenasazaelainan3ie s @1819389 Gas Chromatography Flame
lonization Detector (GC-FID)

shanasuil wazanaziltlunmasey
Column : stainless steel.

Length : 1,8 m.

Diameter : 3 mm.

Support : Gaschrom Q 80 to 100 mesh.

Stationary phase : silicon oil DC 200 or equivalent, 20 %.
Temperatures: column : 70 °C, injector : 150 °C, detector : 250 °C.

Gas flow carrier : 35 ml of nitrogen per minute.

3.2.2 33MIATLR

1) lalasanlosoanlodluinenfuudnu (Directive 82/434/EEC)

MIIATERRIUTIM hydrogen  peroxide luinendfaudny  15wanns iodometric

determination a4 hydrogen peroxide Far39lag ammonium molybdate samunsaaluil
H,0, + 2H +2I —» 1,+2H,0
lninsa iodine MAATUEIE sodium thiosulphate wazii lUdwrsndSunas hydrogen peroxide
1.1) mimﬁm"ﬁ fa 2 N sulfuric acid, potassium iodide, ammonium molybdate, 0.1 N

sodium thiosulphate, 10% (w/v) potassium iodide solution I@Elél”aom%ﬂulﬁlinﬂﬂ%/dﬁauflﬁ

20% (w/v) ammonium molybdate solution, 1% (w/v) starch solution.
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1.2) guUn3aliaasuria @un beakers 100 ml, burette 50 ml, standard flasks 250 ml,

measuring cylinders 25 LLaz 100 ml, one-mark pipettes 10 ml L8z conical flasks 250 ml

1.3) 33mM 73131295 hydrogen peroxide luingniasuiny Sead

(1) TigragnianmaiUSanas 10 n3u W38 m gram] lagludmadsdasfiUsunawas
hydrogen peroxide U3zanas 0.6 N3N adlib beakers Tu1@ 100 ml iluazanesin
naw uaaUsuUSuasliiln 250 ml @2o standard flasks wawl@idnmin

2) Tassazanadiogsandadi (1) 41 10 ml §g one-mark pipettes U110 10 ml
adlw conical flasks W@ 250 ml Wazidy 2 N sulfuric acid U3u1@5 100 ml L&
10% (w/v) potassium iodide solution U311@13 20 ml W&z 20% (w/v) ammonium
molybdate solution 131163 2-3 #aq

(3) 16 1% (wiv) starch solution USunas 2-3 ml tiatdw indicator & lninsadas 0.1
N sodium thiosulphate TufinSunasils (ml) [V]

@) ludafl (2), (3) da9¥ blank TasunulSunmwesmsazansdaagns 10 m 1w

naw 10 ml unk 3aU3u1wwes 0.1 N sodium thiosulphate [V(]

MIAUWITH 1@ ylifgm

%H,0, (%m/m) = (V-V,) x 4.252

m
TAgNNANIINARDS 2 ATIFBINAILANGIIN bailAth 0.2%

2) Jrafuaslwihoyfsuiny (faudasann Directive 82/434/EEC)

AanziIana resorcinol lusheifsuinu lapdianzAidigmninean thin  layer
chromatography ~ (TLC)  WAz&@N@@28 methanol  LWadtaTneRUSu1mal81AI04 gas
chromatography flame ionization lagAThdasdianadutuues resorcinol Uszunms 0.1-2.0%

Taguialualagng

2.1) msmﬁ‘ﬁll“ﬁ laun hydrochloric acid 25% (w/w), methanol, ethanol 96% (v/v),
silica gel TLC sheet (plastic %38 aluminium) with fluorescent indicator

developing solvent; acetone : chloroform : acetic acid (20:75:5 I(ﬂﬂll%mm)

resorcinol standard solution; La3uulagazane resorcinol 0.4 n54l4 100 ml V83 96%
ethanol (I(ﬂal 1 ml § resorcinol 31%3% 4000 Mg)

internal standard solution; L@%&lmnﬂmiazmUS,S—dihydroxytquene (DHT) 0.4 NTUAY
14 100 ml 289 96% ethanol (I@m 1 ml & DHT 3142% 4000 Mg)
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standard mixture; LIBNINNNNTNRN resorcinol standard solution U315 10 ml AU

internal standard solution 1537163 10 ml a4l standard flasks 241@ 100 ml wa2ILUTUUII9T

618 96% ethanol uazkaulAid i (las 1 ml & resorcinol Wu4w 400 pg WAz DHT wdudn

400 pg)

silylating  agents; L@IBNANN N,O-bis-(trimethylsilyl)  trifluoroacetamide  (BSTFA),
Hexamethyldisilazane (HMDS), Trimethylchlorosilane (TMCS)

2.2) qﬂﬂifﬁ: l@wn whw thin-layer uazta3ad gas chromatography

2.3) AN IAATNLAUSN M resorcinol Tty asugng

NSO UNFITA0EN9

(1)

(2)

)

(8)

©)

Tie0e19891u beaker VU@ 150 m (m gram) FadasiivSunmas resorcinol ol
13274 20-50 mg

MlAdunsaaae hydrochloric acid lasdudszunos 2-4 ml a9l internal standard
solution US¥1@35 10 ml 114 standard flasks V#41@ 100 ml L&215UME ethanol W&
Tt nu

asazanadilaannda (2) 11 250 ul IREAEIL silica sheet (TLC) tHwLEHEN7
1z 8 cm

11 standard mixture 31 250 pl Keaadly plate LAEINK LAZATIALINY

R resorcinol standard solution L% internal standard solution ‘]_l%mmi](ﬂa: 5 pul
MU starting line

s TLC1U91 1w tank #il8 developing solvent uzusis TLC figl¥aunszai
320U solvent 31N starting line Aszauirinny 12 cm (lasdndiazldiiandszunm
45 1) masannsiwie 13l LAZATI9Q resorcinol LAz DHT zone lu UV-light

o o &

(245 nm) TIgINIReIThaaziian R, Indiauenu ltauserinsuanuainaauan

o
(2

284 dark bordline 284 band Uszunmh 2 mm uazte @ wtna AL TIUTIWANLE LY
Tuar9uwa 10 mi (&N sample LAz standard mixture)
aﬁﬂﬁa@@%uﬁﬁmsﬁaazm LLazéTag]Wﬁ'uﬁﬁ standard mixture 9%

Tawls methanol 5unm 2 ml wazvinsanalagwdnagnsdaiioa s 1
Tl

w§nsedeen anasidae methanol 2 mi 1w 15 wadl

Jwasananle uazssmpdarnazansaanlu vacuum desiccator #ld desiccant
@aldanuian)

Silylate 189 residues 31n9d 8 luudazaratng af

(9.1) 1&3 N,O-bis-(trimethylsilyl) trifluoroacetamide (BSTFA) 200 ul 128 microsyringe

watNURIINEY 11w closed vessel 1w 12 T lad Ngmunnivas

q
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(9.2) 1@ Hexamethyldisilazane (HMDS) 200 pl W&z Trimethylchlorosilane (TMCS)

100 pl 628 microsyringe  Wazlvende mixture 1Juian 30 wafl #1 60°C Tu

closed vessel ﬁﬂIﬁﬁﬁaﬂﬁdqmﬁQﬁa@ad

ﬁm’sz‘*lla\‘im‘%ad Gas chromatography (Shimazu 14A) ﬁﬁ\‘i‘fi column material: DB-
WAX (length 30 m x diameter 0.25 mm x thickness 0.25 pm), flame ionization detector,
column temperatures: 185°C (isothermal), detector: 250°C, injection port: 250°C, carrier gas:
nitrogen, gas flow rate: 45 ml/min lasdaansazanadlating (ﬁ]’m“fl'a (9)) 1-3 pl ﬁ@a’ﬁa:mﬂﬁ

@38ule 5 61 peak area WaNAaA AR LAZF1WI peak area ratio

peak area ratio : S = peak area of resorcinol

peak area of DHT

NI
%resorcinol (Y%om/m) = 4 X Seample
M Sstandard mixture
&9 M = swminaasfngng (n3w)
Seample = Aafpves peak area ratio VaIRITRZANLAIDELNS
Setandard mixture = @i’]Laaﬂ“uad peak area ratio W83 standard mixture

TAgNNANIINARDY 2 ATIFBINAILANGIINW LaiLAY 0.025%

3) Inlnannealadluandiu

M= iwUIu o total fluorine Iumﬁﬂulﬁﬂ%ad gas chromatography fluorine an
wiswillu triethyifuorosilane (TEFS) landfA3unlanasadan chiorotriethylsilane (TECS) lu

FITRZALUNTA LASRNAG2E xylene 1o cyclohexane 1% internal standard

3.1) saiad 1éun sodium fluoride (nlUvinludadl 120°C awinmiinesd), sianan
double distillated %38 equivatent quantity, hydrochloric acid, cyclohexane, xylene,
chlorotriethylsilane (TECS)

fluorine standard solutions, stock solution 0.250 mg F/ml (°ﬁ"\‘1 sodium fluoride 138.1
mg azaelwin laglsraiaUsanasuwa 250 m uddulsines nanliizniu

diluted stock solution 0.050 mg F/ml (i1 stock fluorine standard solutions 31 20 ml

adluTI0IALSINaTIMIA 100 ml weUsuUINNaT wanliidnnw)
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internal standard solution (W& cyclohexane 1 ml 1y xylene 5 ml),
chlorotriethylsilane/internal standard solution (Uida TECS 13u1a3 0.6 ml uaz internal
standard solution 41 0.12 ml a3l1 IAIAUITIATVUIA 10 ml Aza18628 xylene WadlHLGNAL

a ' &
(a3pwlnainnag)

perchloric acid 70% (w/v) W&z perchloric acid 20% (m/v) Lt

3.2) qﬂﬂini laun 1@3a9 gas chromatography, LA384 vortex swirl mixer WL LATDY
\wein(shaker), 1a3a3un7 1ol volumetric flasks 100 W&z 250 ml, centrifuge tube 20 ml LA

pipettes
3.3) AN IIATNLAUSU 4 total fluorine TuenFWn

NMILAIVNE1TAIDE9

(1) T908984l centrifuge tube USWNDH 150 mg [m] LewNa® 5 ml uazwax 1w
SRl

(2) 1&u xylene UFu1a3 1 ml

(3) faes) %@ hydrochloric acid U531a3 5 ml uLazkau @l n®

(4) Tida chlorotriethylsilane/internal standard solution a9y centrifuge tube U3NN§17
0.5 ml

(5) Dasherdnien welwidhiues shaker gl 150 strokes/min

6) ¥y centrifuge 1Huaan 10 wift upnduiiiln organic phase tiathludaw
gas chromatography /34167 3 pl

7) 4057 wiALaAe peak area ratio (ATEFS/ACH) uazauanvas fluorine (luwriiae
mg [m]) IINNTINNIATZIN

(8) ANWITWAN total fluorine maaé’aamm’mgm

amazm’%‘ad Gas chromatography ‘ﬁll“ﬁ/ Ao column material : DB-WAX (length 30 m x
diameter 0.25 mm x thickness 0.25 um), flame ionization detector, temperatures column :
70°C (isothermal), detector : 250°C, injection port : 150°C, carrier gas : nitrogen, flow : 35

ml/min

naasgn

1) Thaa diluted fluorine standard solutions (0.050 mg F/ml) a3l centrifuge tube
aed3u1a3 0, 1, 2, 3, 4 U8z 5 ml usinaw 5 mi waznan et

2) vwnilaudad 2)-5) luwatei 3.3)

3) ﬁ@ld’mﬁlﬂ% organic phase STl gas chromatography 31163 3 pl

4) ﬁ@lég'l m@hmﬁiﬂ peak area ratio (ATEFS/ACH)

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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5) &319n3WN1a93 U Wsunuzndne Ysunas fluorine (luniie mg) Aud peak
area ratio (ATEFS/ACH)

NIATWIT
% F (Y%om/m) = m; x 100%
m
té ;/ s Qs [l
o4 m = $NRBNVBINBEN (Mg)

m, = USunm fluorine N1 ladannamanaIgIn

TagNNANIINARAING 2 ATIFDINAILANGIINW LaiLA 0.012%

3.3 HANIIANBUNT

Naﬂ@ﬁmm’]ﬂ%mmmaamimmmﬂ%adﬁﬁmd laun hydrogen peroxide, fluorine, Wag
resorcinol laB@LfiuN1IANARANNT84 EU  Directive iisuifinuiuwasdfianisdu Sold
Wisufsunanesudinmes e uaznaildlumsdiemed asansed 3.1 Tasdsunm
284 hydrogen peroxide AN1331A 3125 a 1 EU Directive J11910 6.10 %wiw Bslndides
AUUINIUBY hydrogen peroxide ﬁizq"ﬁ"ﬁ’wﬂdaoﬁa 6.00 %w/w LAZWLIINITIATIZAMN
EU Directive ﬁﬂ'ﬂﬂéﬁﬁﬂaﬁuﬁi:q"ﬁﬁnndaamﬂﬂdﬂNamﬁmmzﬁmaaﬁaaﬂﬁﬁ'ﬁmséu viail
Fmsienedildaundnns EU  Directive uaziimiannwasilfiansau 1437 titration
WA UNY mmnmﬂ'ﬁmﬁzﬁmimaaﬁaaﬂﬁﬁ'ﬁmsﬁuﬁﬂmLLwaﬂhﬂ'ﬁLmﬁz‘ﬁmwﬁﬂms
289 EU Directive 111 waziianlwnniiiamzdiaiu EU Directive Tolaasasninfaifiaud 1 3%
wiiu

NAMTALANERAUTIN M fluorine THERAAMMNENFNY WUIINANTIATIZAMNRANANT
289 EU Directive LLazwam'ﬁme:ﬁmﬂﬁaaﬂf]ﬁam‘i'é‘uﬁ@iﬂﬂﬁlﬁmﬁuﬁ‘i:qvl'ﬁwﬂdaa 0.22
%w/w,na 0.21 WAz 0.22 %w/w ANNE1AU ‘lumﬁme:ﬁﬁaaﬂﬁﬁ'@msﬁy’aaaﬂ%m‘%aoﬁa
wandneiu da ol fURnsfinnziaunanns EU Directive 1935 gas chromatography
(GC) aauﬁaoﬂﬁﬁamiﬁﬂﬁ% lon Specific Electrode (ISE) WiiN1n133ATeRaunannIsvas
EU Directive ﬁﬁmgaﬂd’m']ﬁLﬂs’wﬁmﬂﬁaaﬂﬁﬂ'@miﬁu \asandasdinisriinaw
e nwlumadSsuifisuenududuaasasalsgiy ualdiialunsiensiisenin

13T ARIUTUIMAIULTUTUD 89 resorcinol WUITRANITILATIZRANN
ﬁaaﬂﬁﬁamiﬁuﬁ@iﬂﬂﬁlﬁmﬁuﬂ%mmmaamsﬁi:q"lf?ﬁwﬂdaamﬂﬂ'j'mamﬁLﬂi’]:ﬁmu
WaNNN3289 EU Directive anatflasanainisnmsiinmeiiildaunannis EU Directive 1935015
1a@28 Thin-layer chromatography 380U gas chromatography (GC) muﬁa\‘lﬂﬁﬂamiﬁﬂ"f
Bk Thin-layer chromatography waLInANNLNLaY densitometer #IUINANVBINNTILATIZAANY
WaNN13289 EU  Directive qdﬂiﬂmﬁme:ﬁmnﬁaaﬂﬁﬁ'@mi’é"u WWIzaadiinsriinaw

WIIPIWTWLALINUNITLBINTIATIZA fluorine wsiszazamNlBlunsTiamzdvinnu

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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P = = a & 1a a o v '
A13231N 3.1 mimwummuwamnmﬁ:%ﬂsmmmaamﬂumsaamma (vL(ﬂLLﬂ hydrogen

peroxide, fluorine, resorcinol) 1A1INNTIATIER uaza LT lumsaeh

analysis followed to GLP

value on analysis by other lab
(76/768/eec)*
substance label
tested cost time tested cost time
(Yow/w) Method
(Y%ow/w) | (bath) (day) | (%w/w) | (bath) (day)
hydrogen
6.00% 6.10% 400 1 6.22% 2000 4 USP 29:2006
peroxide
a 2000- SOP
fluorine 0.22% 0.21% 2 0.22% 2000 3
5000 06-02-137
SOP
a 0.89% 0.79% 2500 3 0.836% | 2000 3 06-02-178
resorcinol
(MANUIN A.)

@ including the standard curve

* analysis at KMUTT

3.4 31 nbuazasyl

HanaFaUWIINNMBIET hydrogen peroxide luiadaadnans lasldwannisues EU
Directive Lﬂ%ﬂmﬁﬂuﬁuﬁaaﬂﬁﬁ'ﬁmsﬁu wudSunm hydrogen peroxide 6.10 %w/w lnalfes
AULIuNeBad hydrogen peroxide ﬁ‘izg"[’)%dﬂdaa (6.00 %wiw) Uaz Henlnaldssninnanis
Aianeivasiastfianisau

HaN1AATIEAMIYSHN fluorine TunAaAmsion&Wu euwannas EU Directive
wuﬂ%mmlmﬁ”l,ﬁmﬁuﬁaﬁizﬂ'ﬁwndaa uazHAMTAATzRANRaU fiAnTAu

MaAeTRMLT M NTNT R84 resorcinol Fewukamaiamzian
ﬁaaﬂﬁﬁamié‘uﬁﬁﬂﬂﬁlﬁmﬁ'uﬂ%mzwlladmiﬁizqvﬁﬁwﬂdaamﬂmfwamﬁLmﬁ:ﬁmu
#ann13289 EU Directive

onaglldd  denlfilmeizunaluladduedl ameniwonsiinmwuszinalulad
wmAInsasnaluladwszaaandouy Wan) sanIndenzianitniszes EU Directive
6 wididesiamanudeiiavasnsiiansinimeludasl joanseusnsSouiiouns

a & @ a wa A A waa a o
']Lﬂiqgﬁﬂlaﬂﬁaﬁﬂﬂﬂﬂﬂ"ﬁau 9 ‘Yﬂfﬁﬂlﬁﬂqﬂ,@ﬂ?ﬂu

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y 24
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unn 4

o a ¥ Aa wva a s ¢ A ] ¥
mswmmgﬂLmum‘sﬂszLamwaaﬂgummiwamnmsmmaammamﬂ

Multi Criteria Decision Analysis (MCDA)

4.1 @NVN8YBI Multi Criteria Decision Analysis (MCDA)
Tunsdamavasufiansiidaudarinuases OECD-GLP fidaudsfiddnynas
Usznng ﬁv'dé”m test facility, test site, test facility management, sponsor, study director, study
plan, test system, raw data, standard operating procedures, master schedule \Judu ¥inlwns
szfiwiosdjianmailnldldonn Sednludosnmanmsungrslumsaagulatisenudnn
2091133869 gaNTarirLe
miﬁﬂmﬁaaﬁmjaaLmeau%mﬁf@n’mﬁaaﬂﬁiﬁmiﬁﬁmaﬁmméaaﬁ’lma 1ag
IF%ann1T Multi Criteria Evaluation: MCE %38 Multi Criteria Decision Making: MCDM %30
Multi Criteria Decision Analysis: MCDA s‘fiaLflumﬂﬁﬂﬁmﬂumiﬁ@%uhLﬁaﬂam'gzﬁﬁﬁ'q@]
mnilidemas 9 Tadumalddesianianginmeidfszduanuimdguandraie Gansudly
ﬂtymﬁﬁmmﬂﬁm’awmm] 11398 (Multi Objective Problem: MOP) unlfinafianisunla
ﬂtymi@mwﬂa%ﬂLmhffuslﬁa;Jislugﬂmadﬂﬁﬂﬂlmyﬁ%mULaﬂaﬁu WIDPIUATUUULAR DUN
LLa:Lﬂ%ﬂuLﬁﬂmﬂu'«g@ﬁaszﬁuﬁmmmu (optimal point) 283 MOP L@u %u@aummﬁﬂty}m
ﬁﬂﬁ]:gﬂﬁ'@um@ugmmumad linear framework (VL(rTLm' linear objectives LAz linear constraints)
LL@iﬁawalﬁuﬂstﬁﬁﬁtyuwaglugﬂmad nonlinear problems 'l&f lagflinadia Minimizing Weighted
Sums of Functions azlfluinafinanaIg udnil MOP 22aaAIuAMALARaUIaIALILLL

wminaasudazdadn lasnsldnsdsmfuniemslazunulasfisoimy wSegnisgond

—

i wndngandhalunsdmvinnenuananionazinng) wsliinodinadia 4
AdAda oV ¥
Sennouls leun

1. Homotopy Techniques: aﬁﬁiﬁ'ﬁ'ﬂﬁfy%’]ﬁﬁﬁﬁ]ﬁ'mﬁm 2 uiNuu (n=2)

waanalagliniw A5hazdniinmslinzunuiuy weighting uatlywidalunstilnais 9ilads
SnlF35a e

2. Goal Programming: fJwitnldenuianundaduifosfadsifonsinun &

Tadvduaziianudaysand  Asufidszlominnlunsdlszy ldidvivlasaynga el
o s o s A “ ” 1 v Qd; = = 1 s v 1
mumItwuatladuday wia “goal’ daudnesnn A5hilsaufisuudasiladelasnlisansa

Janstlywizasniainldadeldszininmn

3. Normal-Boundary Intersection: 35#inlgluiuiineatasnudayaniiansauine
ANANINIYVAULIA l,l,azgﬂs'wmaﬁayla"lﬁ ﬁmﬁazﬁﬁa;&ahiawyirﬁ WRZITHNN LT bn1IHRIAN
anuEInn (weights) wazldaanudianlunmsieneiilasunan »3a a goal programming

problem #8na1nf Normal-Boundary Intersection 83gu3nlgaan1silyninfevasifaaoii

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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(2

o A . . ' = addA I A A

aﬂﬁe}mzmaqmmw 138114 discontinuous t"JEJ']OVLiﬂ(ﬂ’]lI'J'ﬁ%E’J']"ﬂLﬂuﬂ@ﬁ?luﬂimﬂﬁ}‘@ﬂwufﬂﬂ
a 1 19 P P v A

ﬂ']i')Lﬂi"lzﬁﬂ']"ﬂvlwlﬁﬁ]‘@‘ﬂLﬂNWzﬁNﬂLLYﬁ]?G@I?G@HNﬂI}JﬁW

4. Multilevel Programming: 35Hidunisvszaumunzanlasldnmidassiiies

A3aL@e7 (one-shot optimization technique) wazldnatadsvasszaufimunanannany 91338
wuflzmanuidy  wiedtmssansfiazilids Tuneuveitmsiidensiedbanides
auiauaNNidY desnfiinziizaufisainsndamathdsfidAyaudunin uaiiamei
ﬂaﬁ'ﬂﬁﬁ']ﬁ'@iaammnﬂqﬂaﬁ'ﬂ Multilevel programming LJu3Tfmansandnanansndasey
anudmagvaduaaziaen laglidasdrfaisanusunusvadudazdads (Juiladedaszdann)
atnslsfimumssasmauanuidyennldduaudnangiy Taipfidanuiaytesazinadad
NAAZLURIINUDY

=< dq’ A . . A Aa o 2 Aa wa A
ﬂﬁiﬁﬂ‘]ﬂﬁ%l?i’)ﬁ Multilevel Programming LWBﬂSzLN%ﬂﬂUﬂWWT@G‘ﬁE'N‘]JQ‘]J@]ﬂ'ﬁ gl

]
o

ada a 6 o v [ ed o £ A v o £ 1@ oA
Apmiensivhlasldazuuuiiibauinueindnuedu sansliazuuuladsivad Augnvh
wihflunisdaguly fedisrmyludiuiug lasdvesazunwazdunuinuanuddgves
11238 lumslinzuundasdsznavluee subjective weights (W,) lufifhiSan weighting score
] g s ghting
_ . [y , 4 y
(W) Uaz objective weights (W,) lun#i3en rating score (R,) T9aziimsliazunn W, uaz R,

YAINGARZITY NMITRIANAMNANIZRNVDIT I RUAIUI T LFNFNAT

s = XW,R,

£
©
w

I

criteria score of suitability

W, weight of factor i

Ri

rating score of factor i

WAANTIATERLUL MCDA anubangu dd1naunainnans uaziimyiadiau
ANNAATVAININLT mamuﬁﬁ'ﬂuﬂamaamgwﬁm‘ﬁu']ﬁmﬁaa usidtaLFy Ao
1. s lunmsd@nsiann
2. m:mumﬁme:ﬁ‘*ﬁagaﬁaamﬁmmmﬁuﬁufmaaﬁa;ﬂammamaﬂs:ﬂamﬁw
fofiu Golimansarimaeeildersis manual
3. wafldanmsiensiamansoaoudanyldianznuringi

4. msamulumﬁ Lﬂiﬁzﬁfgj\?

4.2 A NRWNT

4.2.1 §1329L.0N81IRENN1T OECD-GLP uazswuailassfiazldlunisuszifin
#asufjdanisanienansnannis

4.2.2 vintldefildnnisdrsatanansiute 4.2.1 ssaruuunaiunsliazuun

ﬂ?ﬁ&lﬁ’]ﬁmw (weighting score; W) lWa&319 math model

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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4.2.3 finmyiezunuenuirdyvesudazihivlosdiTsimywisgnansim

& .4 @ d A= 4 oA A o d' P ¢
mmwmmmaﬂmsamﬂﬂm TGNL“HEI'J“D”]E]J@‘I'J?N?]’]%’J%&I’]HL‘WI’J'FI'J’WJL‘Y]U\‘]@liﬂﬁ&lyimﬁﬂadﬂ’ﬁ

v

2

9011 math model

MODEL = aA+ bB+cC +dD +eE +fF + gG + hH +il + jJ + kK + IL + mM + nN +00
+pP

lag A B, C,......... ;P iIuAzuMMAR B8 IATUUUAMNEGT (weighting score)
2891298%an 16 Ja3p 6?'30QL%ﬂ’smcyazLﬂuﬁﬁiﬁmuuumuLm*uwm‘:u
a, b, C e p 1WunsTafauuwIniImIzansdasljuanisenilady
Wan 16 ﬁﬁﬂﬁ"lﬁﬁ]’]ﬂmmaumu;jﬂ'i:naumiﬁLﬁ'm“ﬂ”aa
4.2.4 Yavnuuuseunafilsznaudisiasurinue L‘ﬁ'alﬁgﬂi:ﬂaumﬂﬁmuumﬁa
1921 iuauLad (rating score; R)

425 a;ﬂﬂmuummmma%ﬂﬁ':ylugﬂgmﬂmuuma‘ﬂ (criteria score; S)

4.3 HAaNITANRWNT

4.3.1 HANIETILANETHANNNT OECD-GLP

mydszguvasunuizuangulsnagamnniw 29 diminaluauinundle, gl
wazuUoWn Gfajé'ﬂﬁ'uamﬂ@Tﬂm:nﬁumia%quiiﬂ (The organization for economic co-
operation and development : OECD) ﬁi’mqﬂizmﬁlﬁa%ﬁm?iﬂﬁ%ﬂﬁﬁumﬂ@mﬁ'ﬂun'ﬁ
Siensdmaaidimunindudefiatuninisdsznindsang sunfnues OECD Fniswise
52l sina i iussn1Inase LLazLLu'smau?miﬁ'@msﬁaaﬂﬁﬂ'?m']iﬁa (good
laboratory practice : GLP) lull 1979 uaz 1980 ﬂa;wgﬁmmtﬁﬂﬁé"@é% GLP maldlusunsy
ﬁLm:ﬂm%'admimqum‘smﬁﬁmﬂu “OECD principle of good laboratory practice” daN lud)
1995 waz 1996 An1sUTudyanannislivuadls Lﬁaiﬁiagaﬁvl,ﬁmﬂmsmaauﬁqmmw uae
mmamgsﬁmnﬁu
anzgnwldihnmuTswesulataivuavesnannny OECD-GLP muianans
ENV/MC/ICHEM(98)17  (:nuazidnauaaslunianuin n) Genannisaanarairanldluny
nagovassUsznavfidusinnanluniadusion naasmria1suLes NAaTmIiLe3aI&1079
sstwionluoims onmsdas LAZRARINNTTNLAL ‘vsé’ﬂﬂﬁﬁ?ﬁﬂmmﬂ’mﬂ“ﬁmamqﬂu
#oad fianmaseunszan uazliu Gawndmdnnsasnsnlasmildiauiinidanis GLp
aantdu 10 a3y
lumsansdesdunuianuidyuesis 10 Jasoiarlndidosiuinn wdtladosu
289 test facilty uudiaiodasiifanuidmann amhanldlwazunudagn 6 Jasn ame

° %

A3Tp3aRsanlgladony 16 Jads (13199 4.1) §1mIuvh math model da'ly)

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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NN 4.1 Thsenltdszduiesljifnisain OECD-GLP

ilavawnan (main criteria)

38

¢
i3}

. test facility

. test site (location)

. test facility management

. test site management (person responsible)

. sponsor

. study director

. principal investigator (not study’s director)

quality assurance program

IT|lO|m|m|jOojlo]|wm|>

=N EE R EEEA R R

standard operating procedures (SOPs)

10.

master schedule

[

11.

non-clinical heath and environmental safety study

12.

study plan

13.

test system

14.

raw data

15.

duration of experiment

16.

test item

vl|OoO|Z|Z|r | X

auuayulay

é‘nﬁfﬂmuﬂamuaﬁumgumﬁﬁ'ﬂ
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4.3.2 mydarnuuunasumsliasuuuaNNi A (weighting score; W) 3nifadsf

v o v 1 1 o o [ { { U o e é/
1danniTdarTatanaTinta 4.3.1 wuqnudazifatsaziiadgtasNneITa99 98NN IA%

Wuuuuwasumsldasuunanufan AILaaInnsnen 4.2

NN 4.2 wuuwWasumMIldasLuuaUEmATY (weighting score; W) dwiudszilin

WweslJuanis

ilasuan

(main criteria)

ila9usay

(sub-criteria)

o

ATLUWAINTIALY

3

(weighting score)

1. test facility

1.1 person
1.2 premises

1.3 operational unit(s)

2. test site (location)

3. test facility management

3.1 authority person
3.2 formal responsibility

3.3 functioning

4. test site management

(person responsible)

5. sponsor

5.1 commissions
5.2 support
5.3 submit

6. study director

7. principal investigator

(not study’s director)

7.1 approval of study plan

7.2 amendments

7.3 approval of final report

7.4 ensuring all Principles of GLP are

followed

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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7N 4.2 wuuvaiumsldazuunainuia (weighting score; W) sniuLszilin

a3 Juanns (da)

ilasnan

(main criteria)

ila9usay

(sub-criteria)

o

ATLUHAINTIALY

3

(weighting score)

8. Quality Assurance

Program

8.1 defined system

8.2 personnel

9. Standard Operating
Procedures (SOPs)

9.1 documented procedures

9.2 how to perform tests

10. Master Schedule

10.1 compilation of information
10.2 how assist in the assessment

10.3 tracking of studies

11. Non-clinical heath and

environmental safety study

11.1 Non-clinical study

11.2 environmental safety study

12. study plan

12.1 study plan amendment

12.2 study plan deviation

13. test system

13.1 biological system
13.2 chemical system
13.3 physical system

13.4 combination

14. raw data

15. duration of experiment

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y

30



Nenuatuany el lassmIinsnawniasulsnoiadnanwia s joanisy

7N 4.2 wuuvaiumsldazuunainuia (weighting score; W) sniuLszilin

a3 Juanns (da)

ilavawan ilavusay AZLWBAIINFIATY
(main criteria) (sub-criteria) (weighting score)
16. test item

16.1 test item

16.2 reference item
16.3 batch

16.4 vehicle

AZLWBIWHIIN 100

4.3.3 mMslazuuuwanudien laudiBerma

lunydiAnsiinide uazdgninids d1wau 5 au i nidudizoimgliazuu
anuidgvedfadveng g udnhdayaazuunildunmeanais a1a1990 4.3 wuhizeimmy

o

19 5 au azuuuanuidyesdaduniadiu test facility §9ga uazfi3u1myng 5 aulw

'
[

AZUUUANUEATYVDITITBNIG test site (location) HBENA LLamlugﬂIm@avL@Tmﬁ
MODEL = 10A+ 2B+ 8C + 3D + 6E + 5F + 8G + 7H + 81 + 6J + 5K + 6L + 8M + 5N +50 +8P

\fia AB,Cy....... P (i TTasuman (main criteria)

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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[

a131971 4.3 milazuuuaMNEIATY (weighting score) 1a31adt (criteria) lasamizy3dn
PIUIU 5 an
iladauan (main criteria) Fryanwol ATLURAINE AT aqlazunm
(weighting score) Anddy
1st | 2nd | 3rd | 4th | 5th | X
1. test facility A 9 8 9 9 13 9.6 10
2. test site (location) B 3 4 1 1 25 2.3 2
3. test facility management C 9 8 6 |10 ]| 75 8.1 8
4. test site management D 4 5 2 2 2 3 3
(person responsible)
5. sponsor 8 4 4 9 5 6 6
6. study director F 8 6 2 7 25 5.1 5
7. principal investigator G 8 7 12 | 10 | 2.5 7.9 8
(not study’s director)
8. Quality Assurance Program H 8 7 6 8 5 6.8 7
9. Standard Operating Procedures I 7 8 8 9 7.5 7.9 8
(SOPs)
10. Master Schedule 4 6 8 | 10 5 6.6 6
11. Non-clinical heath and K 5 6 5 6 5 54 5
environmental safety study
12. study plan L 7 7 8 4 4.5 6.1 6
13. test system M 5 6 131 9 10 8.6 8
14. raw data N 3 4 2 3 12.5 4.9 5
15. duration of experiment (0] 4 7 3 3 9 5.2 5
16. test item P 8 7 11 6 7.5 7.9 8

4.3.4 M3YBUUFaUDNN D AETEnaumM IR ez il Na U TE LI A Le 9

{ o Y o o v ° 1 o
Lﬁaﬂ'\ﬂ’]i%uﬁ]ﬂﬂﬁ]%ﬂ@nﬂ G]@]ﬂ;dl]jﬁﬂ@ﬂﬂqi 1WA 4 318 LREUILDURDLNINNIT

L3390 %89l iAn1INa (Good  Laboratory Practice, GLP) v@dfsznaunisenm

1AT0981879 (LEAIlUATANKIN ) I@ﬂlﬁﬁaaﬂﬁﬁ'ﬁmimad;Eﬂi:ﬂaumsqmmnﬁm

3addadlTinanad lonauaasluarsn 4.4 LLazgﬂ'ﬁ 4.1

1 A 9 . a o : o o a o I3 A6 o o A o o € o o
518‘5@@ﬂ3$ﬂ6ﬂﬂ1§'. UIWN LIART (ﬂizL“/]ﬂvl‘Y]EJ) INQ, UIWN VLJJGE]‘YWI LAUUBINAIR 3MNA, UIWNLLUDLUBIRLAT 31NA,

USHN LaaNud Aasufad 9100

aﬁfuamguiﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y
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79N 4.4 AZUUUTTALTUANMNIANNLEN (rating score) V911338 (criteria) 289 GLP lag

AaznaunIcuLATadd1219 4 118 (comp | - IV)

%

il99a%an (main criteria) c"iy nuak Weighting Rating score
score Comp | Compll | Complll | Comp IV
1. test facility A 10 3 2 1.75 3
2. test site (location) B 2 4 4 3 1
3. test facility management C 8 3 3.75 1.75 3
4. test site management D 3 3 3 2 4
(person responsible)
5. sponsor 6 4 1 0 1
6. study director F 5 4 4 2 4
7. principal investigator G 8 3.5 2 0 4
(not study’s director)
8. Quality Assurance H 7 4 4 2 3
Program
9. Standard Operating I 8 4 4 1 4
Procedures (SOPs)
10. Master Schedule 6 4 3.75 0 1
11. Non-clinical heath and K 5 3.5 4 0 2
environmental safety study
12. study plan L 6 3 4 0 3.5
13. test system M 8 3 3 2 4
14. raw data N 5 3 3 2 4
15. duration of experiment 0] 5 3 3 2 4
16. test item P 8 3 3 2 4
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4.3.5 g3UAsLUULEAIANSNINNITIANTITVDIR 84U AV ANV INYITNaUNITAI

LA3a9d1819
PITININAZUHUITAUTUANALANNZEY (rating score) JNFIWITARABENNNT MODEL =
10A+ 2B+ 8C + 3D + 6E + 5F + 8G + 7H + 81 + 6J + 5K + 6L + 8M + 5N +50 +8P
r;‘:lj’ﬂiznaurnsa:ﬁﬂul,umauéﬁuamiumwﬁ 4.1 %aﬁl,ﬁmgﬂizﬂaumﬁmﬁ 4 \insiudid
ﬂ:LLuusauaQIuLﬂmsﬁﬁﬂaiﬂ%'uﬂ;a I@géwﬁwaaﬂﬁaﬁmiﬂ%'uﬂ;aL’%mmmﬂﬂvlﬂﬁfau fa 1)
test facility 2) principle investigator 3) study plan 4) Non-clinical heath and environmental

safety study L8z 5) master schedule ANEAL

400 - IS T
350 Oc O
300 — o O
250 - | S| Og @n
200 S g, o,
150 e i

100 - 7.11( OL
50 OmON

1 2 3 4 5

COMPANY

N 41 FydazuunuaaIdnuAIwnIITaNIIveIResU A 1TveIUITnauNITANY
11—. 9 , u“
138981879 1WI% 4 118 (TIN5 (HuazuunsINwesaslu@nis Flavor Technology

wnineapinalulaiwizasunasuy?)

(BWuneng A = test facility, B = test site (location), C= test facility management, D = test site
management (person responsible), E = sponsor, F = study director, G = principal investigator (not study’s
director), H = Quality Assurance Program, | = Standard Operating Procedures (SOPs), J = Master
Schedule, K = Non-clinical heath and environmental safety study, L = study plan, M = test system, N =
raw data, O = duration of experiment, P = test item) (ﬂzLLuuLﬂmsﬁaL?jU&l > 360, @ = 321-360, Lunad

= 280-320 UAzATUTULUTS < 280 ATUUY)

aﬁuamgﬂﬂ g §UNIUN amuaﬁfmamgumﬁ%’ Y

34



Nenuatuany el lassmIinsnawniasulsnoiadnanwia s joanisy

[

[l <3 o a AR g ¥ &
3] EI'NvLiﬂ AIUNIIN L%%ﬂ'ﬁl%ﬂim@’lﬂ BIUND qﬂ asmlumﬂmmuaaumu J%
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2. QﬂsznaumiﬂﬁLaﬂumﬂﬁiagaﬁLﬂummﬁumamiﬁw 3% Standard
Operating Procedures (SOPs) 41933 1%M YA iuI%, UWWas18410aY uaz Mavaiudoys

3. gusznauminsandayastluszaudiniiaanuiiua’y igu Quality Assurance
Program, Standard Operating, Procedures (SOPs), Master Schedule, Non-clinical heath and
environmental safety study LﬁaamnLi’luﬂﬁﬁyﬁ"LLamﬁammﬁﬁﬂslmwmaaﬁaaﬂﬁﬁammaz
meﬁommmL%aﬁamaaﬁaaﬂﬁﬂamﬁfuﬂ

4. T lumsduiinauaunn (MInIAaunay kaznIFaLaNlasaTd)

4.4 3130iuazasyl
1) Multi Criteria Decision Analysis (MCDA) onaldiluadasdalunsUszifindnann
ﬁaaﬂﬁﬂ'amnﬁaﬁ'@um"[ﬂgjmmgm OECD-GLP l¢ agslaianuazunuanudiagvaiidads
lunsuildaiamiuinlaofidsasdliminzay s1dudadldFumsfulinunzsuie
iUl fUsaduiesd foansiemzndadined lasdszguszauanufanunguinsenondnd
Uszaumaaidnunsdssfin uasdunuiienzdnmihsnufifsdasda’ly
2) qﬁaisﬂlumiﬂi:Lﬁummadﬁmmiu%mﬁﬂmiﬁaaﬂﬁﬁ‘amiméaai;?mm lewn
Qﬂi:ﬂaumﬂajmgzym’l,ﬁmh%l,m wu Wiadnnw guszneumsdfaslunmslvdoys (@nuay
9NN 9a4) gusznaunsnsandeyaatluszaudnnn uasldianann (IMIABUNSY Udz
miseunulanase) aenuisarsliwestfianisrug LLazQﬁﬁﬁﬁﬁﬁ%‘%a;EL"‘E'mmtgs"mﬁ'u
Urziluriasd Juanis L‘ﬁa’[ﬁ’l@ﬁa;&aﬁmﬁaﬁa@ia@ﬁmiamﬂﬂm
3) lunsdivesiesdjuanmmasamenineinidimwuazimalulad sas. Juuanislu
nmavan udeslfiansdatsdmeiasdans aaseluil
3.1 ﬁ'@umq@mmﬁﬁmmﬁmnyﬁm GLP 1A30981019 LLa:ﬁmwaﬁ‘mﬁ'u
Tuaauuad GLP 119 16 criteria uazfianuifeaiu EU Directive 1adLa3asdnans
3.2 Tawioaeiasdialiifsanedmiumaiienei
3.3 Bauuwansvad GLP smiuduissdjianisaiagng

3.4 mamﬁ'mamwmmgm ISO/IEC 17025
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NEINUTE1071983 1 TALa1  AREAIUNIIAIIIROUAINNIAITINTBINE AN T LA LAIH
suafinznalfiieduanededuilng dylisreandasnuanudainiivasgisznaumiuazla
dufseusuamuanasgiwanalumsdiaanuazinineiosiansvilveaafadqlddoimua
Iuﬂﬂiﬁammﬁme:ﬁﬁaﬁaaﬂ@%mwawﬁaﬂszmﬂ
ﬂmgﬂ'uﬂizmﬂmjuﬂi:mﬂam%ﬂmLfﬁﬂuﬁLmuﬂ%'umiﬁﬁﬁ'amgsuﬁﬂ‘ug]u,a
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L‘ﬂummg’mmﬂa (International Standard)
MIduuuanulazinIveInTmansn wuin
1. Mwnaia
Aa a -3 { [ [ . .
ABN1TNATEH HhasnaTalaaainuann ANEX |l U84 Directive 76/768/EEC 3
Fausnlasfiadu 1233 Manslull 2006 3nd1wan 422 a3 wszlidwananiniugu
a o o g a
Wiadu 97 813 anduan 64 a3 Delunsfnmffenansaiuquun 3 wila Aa hydrogen
peroxide, resorcinol W&z fluoride titasanninmishinuannlusiiendonny wazen&Wu atn9 s
A a [ 1 ‘:g/ a o &a v Ao A v 1 A d":iu 1
auladanerasnanilundanuain lasuannusenildanusinie wazanifidminele
osnaauad laulsisn133anzienu Directive 82/434/EEC %3 hydrogen peroxide Way
resorcinol Waz@13 Directive 83/514/EEC 13U fluoride 33unsloasunasginvasansiaiing 3
a v = = A a 6 ¥ v A v A o v a U v Aa wea a 6
wia HilTsufisuiveliensienududunuiais mlwlaSouiiwesljidnsienziuas
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p19daINawIANLTalovaINaI LA zAN N e lwAasd fURn e suasilSsuiisunums
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A = a [ (4 [ a _a a =) g
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resorcinol RS
ethanol
chloroform

ethyl acetate
glacial acetic acid

5% sodium sulfite 1143

Thin-Layer Chromatography system

Layer . silica gel 60-F254, “Merck”, Cat No. 1.0554
Solvent . chloroform : ethyl acetate : ethanol : glacial acetic acid (70: 20: 12: 4)
Application  : 5 LUl each of the sample and standard solution, separately

Solvent front : 15 cm

Detection : fluorescence extinction under short-wave UV light

Thin-Layer Chromato Scanner, Shimadzu Model CS-930
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ANy

MILAILURITAZAN N R S

1.
2
3.
4

5.

TIF1INNA3I resorcinol ae9azLB8A 25 mg ldaslu volumetric flask w1@ 10 ml
16 ethanol 1wenlwiannw
LA 5% sodium sulfite 0.5 ml
J5u3ua5628 ethanol

' AV v o o A A A
Lmew"l,@]mmmnLﬂiaamul,%amma@mmnau

idnilazasaniazanpausn spot 308z 5 U
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1.

o M oD

TI§13A28819 resorcinol 889azt8aa 30 mg laadli volumetric flask 211@ 10 mi L&
ethanol 1N RN AT
@3 5% sodium sulfite 0.5 ml
U5udSunaseae ethanol

. A e o 4 4 A
Lmei‘nvL@mmLmLmamuqmmmma@mmnau

idnilazasmnIazanuausn spot 308z 5 LU
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11 chromatogram @A NNNTUVBI spot 711@31N sample  solution LWSsUWRBUALAINY

\Iuduvad spot 116970 standard solution 1 densitometer kazHANE1WIDE

mIwIne l5gas
%w/w resorcinol = A xS x100
B W
Lfia A = resorcinol integrated units, sample solution
B = resorcinol integrated units, standard solution
S = weight of standard (mg)
W = weight of sample (mg)
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