
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
������ 2 �	
�����
���
�������� 1 ��������������
�������������
�
�������
���



 
 
 
 
 
 
 
 
 
 

������ 3 �!���������
���"�#$��
 (������% F1129) ����
��
���
�������� 1 

 
�. �������	�
��� 

(DOC-XXX-YY-ZZ)

�. ��
����������
��  

(SOP-XXX-YY-ZZ)

&.1 '�'���
!����%��'�
��&� %.1 %��
��
&����'-�*������*�� 

&.2 &��
�'
����&����
��&�� %.2 %��
��
&�������������*�� 
&.3 �����&��+,��
�
�
��&��/ %.3 %��
��
&���!�����&�04 
&.4 &��
�'
���6�
�������*��&���,���
 %.4 %��
��
&���$!�
������������
���

"�#$��
 

 %.5 %��
��
&�����
����4�������0

�
+����������&���+!���
����������

��
���"�#$��
 

 
6.2. %��
��
&�����
����4�+��' �����������*&����'�����*�� &�������������*���,����'&�����
����4+!��

�
�������� :
6;�&�����
����4�����*�� 
6.2.1. &����'-�*������*�� &,��
+��!	�!�*������*�������6
,��*������*��+!���
�������	*�
���<��+�

=��>0��4 +,��
�
&�������&��� SOP-CER-49-01 (��
	
�& &) �

����
��&��+,��
�


�
��&��/ ��&�������@����4'��&����A
	�!:�+������*������*��	*�
<��+�=��>0��4:,�
�
 2 

&�*�� (������ 4) �'*���A
��$
� 3 $
�+ B �� 5 $��
 
�� (&) 6!��&��#�"����
���%�����
#D� (%) 

:�
�"����
��$�� ��� (
) 6!���"����
��%����:�+�+�+!�
�
 (������ 5) �����*�����=+!��'������+

6�&���:��'��<���
�&�+�	�!��'�����*��+!��&������&�+!��������*����*�
���<+� =�*

��&��&����'��
 �����������+%�������*�����&����+�
����!��&�����
����4�������0



�
+����������&��� <�!������'�
�;&���������+�<�������%�������*�� �����*�����=+!��'�����	*�


&�����:���<��!�=+!�:!�&��'=����	�!�*������*���<�����
��
&����'�����*��%���!���G�'���&�� 

(�
;�� &����'�����*��:�	*�
&�������
��
����*��	�!�*�-	�!��'	�+$�'�
��&��/����!�� 

�G�'���&�� &*�
�
�'�����!
�<���������
���<�!���
&����'��
����D��&�
�HI�������*��

�&
!��) �����*��:�6�&�*��*�=��&J'��&>�����<����,�&�����
����4�*�=�   
 

    
 
������ 4 ��&>0�%�������*����$
��"����
���=+!��'	*�
���<��+�=��>0��4 
 

                                     
 

                              

������ 5 �����*����$
��"����
���$
�+ 6!��&��#���%�����
#D� :�
��%�� ��� 6!����%��:�+�+�����
 

6.2.2. &�����������&�04�������
�� �&����%!��&�'���&�04�������
�������K����
����4���%!� “4.1 

Flame Atomic Absorption Spectrometric Determination of Lead and Cadmium Extracted from 



Ceramic Foodware” �
 FDA Elemental Analysis Manual for Food and Related Products 

(FDA, 2000) +��
��   
&. �
����� Atomic Absorption spectrometer (AAS) ����!� Perkin Elmer ��*
 AAnalyst 100 (������ 

6) <�!�����+&,��
�+���
������
���
 283.2 
��
�����,����'���
����4��&��� (������ 7) 

��� ���+&,��
�+���
������
���
 228.8 
��
�����,����'���
����4�
+����� (������ 8)   

 

 
 

������ 6 �
������������
���"�#$��
����!� Perkin Elmer ��*
 AAnalyst 100 <�!��
��<������4


�'
��&���,���
 

 

 

 

������ 7 ���+&,��
�+���
������
���
 283.3 
��
�����,����'���
����4��&���  

 

 



 
 

������ 8 ���+&,��
�+���
������
���
 228.8 
��
�����,����'���
����4�
+����� 

 

%. &W�"�,����'�	�=��!��!�&�+����=# �$! Zero Air ������"����
�,����'�
����� AAS (������ 9)  

 

 
 

������ 9 &W�"�,����'�	�=��!��!�&�+����=# �$! Zero Air ������"����
�,����'�
����� AAS  

 


. ����
�� �$!���������
+����������&�������X�
 1,000 <�<���J� (������ 11) &�+����$!��A
 

Analytical grade =+!�&* &�+��"���
��������!=+! 4% �+�������� &�+=
���
��������

�
+���������X�
����$!�,�&������'&��# (Calibration curve) ����&��#����X�
����+�'


����%!�%!
 0.5, 1.0, 1.5, ��� 2.0 ppm �*�
����������&�������X�
����$!�,�&��#

����X�
 ����+�'
����%!�%!
 1, 2, 3, ��� 4 ppm 



                  
������ 10 ������������X�
%����&��� (Cat.No. 31.07.08) ����
+����� (Cat.No. 31.06.08) 
���

�%!�%!
 1,000 <�<���J� (Merck, Co.Ltd.) 

 

�. 
�,����!����$
������*������!� Teepol 

:. 
�,����@:�&����
 (DI water) 
����!�
��
=##D�%��
�,����@:�&����
  � 18 megohm-

cm 

^. �_������=��
��_���������'�������=+! �_�������$!��A
�&�+'� (B) %
�+ 1, 2, 5, 10, ��� 25 

��. �*�
=��
��_�������$!���'�������=+!����*�� 10-100 �
�. �����<�!��&�'����<�����
 

(Tip) �������+ (������ 11) 

 
������ 11 =��
��_���<�!������<�����& (Tip) 

 

$.��$
�<�����& '�
�&��4 &��'�&������ %�+��+�������  %�+<�����& Nalgene® 6��

<�����&<�!��j��_+�,����'�$*�����*�� (������ 12) 



    

 
 

������ 12 '�
�&��4<�����&  %�+<�����& 6��<�����&<�!��j��_+�,����'�$*���&�04 

 
".��$
��&!� '�
�&��4 &��'�&������ %�+��+�������  
q. ��!�'
�'
����0����� (������ 13) 
I. 6������D��&�
��
��������D��&�
&���
��z{�
 

 

6.2.3. &�������������*�� �!�� ���$�+!��&�+��"���
 (Acetic acid) �
%��
��

�� ��K������������*��:�

	*�
&���'��
����'&�'��K����
����4��� FDA Elemental Analysis Manual for Food and 

Related Products (FDA, 2000) +��
�� 

 



 
������ 13 ��!
�'
����0����� 

 

&. &���!�� �����*����$
��"����
��*��$
�+:���&&�
�!��+!��#��
�,����
�,����!����$
� 

Teepol ��*������6;�����!��
�,�:
����+&*�
�,�&�����
����4 ��$
������*�����	*�
&���!��:�

��&��!��!�����
��!�'
�'
����0����������+�'��0������!�� (25-30°C) �_+j���!�'�<����D��&�


&���
��z{�
   

%.&��$���$
������*��+!��&�+��"���
 4% �+�������� �,�&����
&�+��"���
���
��$
�

�����*�����	*�
&���!�������&��!��!���!� &,��
+��!��+�'%��&�+���*�*��:�&%�''
%��

��$
������0 ¼ 
��� �&��!
6!���"����
�����:�+�+�����
:���!&�+�*��:�+�+� (��*��,�&�*�

%�''
) 
,������*��������+�
&�*��<�����& PP �_+j�����&J'�
�����+ (��!) ���������*������=�! 

24 $�����������0������!�� �����
�'�����,�&��6*��&�+���
%�+<�����& Nalgene® &*�

,�=�

���
����4+!���
����� AAS '�
�;&�������&�+���=+!  

6.2.4. &�����
����4+!���
����� AAS ����!� Perkin Elmber ��*
 AAnalyst 100 ����$!"�#���4 Win aa   

��_+���4�6��&W�" ���:��'
���+�
 ��_+�
�����  AAS ���%��
��
�

�*���&���$!��
 ��_+�
�����


��<������4���"�#���4  

6.2.4.1. %��
��
&�� Optimization �
����� AAS +,��
�
&�����%��
��
%��	�!	����<�����!�
����� 

AAS �,���
=+!���%!�&,��
+ (��
	
�& %.) 

6.2.4.2. %��
��
&���,�&��#����X�
 �������X�
��&��������+�'
����%!�%!
 1000 <�<���J� 


,����:��:���
��+�' <�<���J� �*�
�������X�
�
+������$!&���:��:���
��+�' <�<���J� 

�
������������
���"�#$��
:��*�
	����=+!�����!��&��#����X�
 �+���A
&��#

��!
��� y = ax (=�*��:�+��+�&
 y) ��!�&
 x ��A
�,�+�'
����%!�%!
 ����&
 y ��A

*�

&��+�+��� (Absorbance) ��������

*� r2 ���=+! ";���
��&��/ &,��
+��!��
*�=�*��,�&�*� 

0.99 :;�:������'&��#����X�
�<����$!�
&�����
����4�+��'�
%��
�*�=� 



6.2.4.3. %��
��
&�����
����4�
+����������&��� ��������&�+��"���
���
,���:�&%��
��
&��

�����������*������&J'�
%�+<�����&
,����$!���
����4+!��&���$!���<�����&+�+�%!�

�
����� AAS "�#���4�*�

*�&��+�+��� (Absorbance) %�������*���+��,�&����+���
���� 

(Duplicate) ��������
	����=+!:�&&�����
����4 �����&�����
����4���
��+ �����%%��

��+�'
����%!�%!
:�<��<4��&����
�����<��<4 	����=+!:�6�&���:��'&*�
'�
�;&���

�&J'��'���   

6.3. %��
��
&����������%��
�����
 
6.3.1. &��������	�&�����
����4 ���&���$!�
�����G�'������+�%���!���G�'���&�� 
6.3.2. &����������%��
�����
  

7. 	�&��@;&>� 
���&��'�
�
�+%��&��+,��
�
�
��&��/ 	����=+!&��+,��
�
��
���
����4�+��'�������0�
+�����

�����&���:�&��$
��"����
+!����K�%�� US.FDA ����$!�
�����G�'������+�%���!���G�'���&������&0�4����

"�+� =+!	���������6<�:��0��
����*�
 +��
�� 

7.1. 	�&�����
����4�������0�
+����������&���:�&��$
��"����
+!���
������������
���"�#$��
 
� &���&�+��$
��"����
+!��&�+��"���
�����K�%�� US.FDA ��A
���� 24 $�. =+!�����*�����

<�!���%!��
������������
���"�#$��
�������0�
+����������&��� �����*��$�������:�+�+�

����
���
����4+!���
����� AAS �
%0����6!��&��#���%�����
#D����:�
�'
��%����
*�


*�
%!����,��,���!���
����4+!����

�
 FAAS =�*=+!	� :;�:,���A
�!���$!��

�
 Inductively 

Coupled Plasma - Mass Spectrometry (ICP-MS) �%!���$*�� 
� �����0
����%!�%!
%����&���:�&��$
��"����
 ��=+!����:�&&����!��&��#����X�


+!��������������X�
 5 
����%!�%!
 (��� blank) <'�*���A
��!
�����
*�
���$�
 0.0156 

��� r2 0.993 �+�6!��:�+�+���A
�����*������$!�+��'
���$,�
�I (Proficiency Testing – 

PT) +!���
����� FAAS %��&�������@����4'��&�� ��
*��^����%����&��� 
�� 292.12 ng/L 

�
%0���������*��:�&6!��&��#���%�����
#D����:�
�'
��%����
*���,� :;�:,���A
�!���$!

�
�������������������K���<��� (
��������6�
&�����
����4�����0=+!�
��+�'��,�&�*�) 
�� 

ICP-MS <'�*� 6!��&��#��
*���,�&�*� 1.0 ng/L :;������
�*�=�*<'��&���:�&�����*�� �*�
:�


�'
��%������&����
��+�' 1.09 – 1.92 ng/L (�������� 2) 
� �����0
����%!�%!
%���
+�����:�&��$
��"����
 ��=+!����:�&&����!��&��#����X�


+!��������������X�
 5 
����%!�%!
 (��� blank) +!���
����� FAAS <'�*���A
��&��

��!
�����
*�
���$�
 0.123 ��� ��� r2 0.996 	����=+!<'��6!��:�+�+���
*��^����%��

�
+����� 
�� 51.52 ng/L �
%0���������*������������
*���,�:;��$!�
����� ICP-MS ��*=�*<'

�
+������
�����*����$
��"����
��������������+ (
����%!�%!
%���
+�������,�&�*� 1.0 

ng/L) (�������� 2) 
 



�������� 2 	�&�����
����4�����*���"����
+!�� FAAS ��� ICP-MS 
������%�����*�� �����0��&��� (ng/L) �����0�
+����� (ng/L) ��

�
 

*6!��:�+�+� CM001  486.2 83.3 FAAS 

*6!��:�+�+� CM002 584.4 58.7 FAAS 

*6!��:�+�+� CM003 172.5 40.2 FAAS 

*6!��:�+�+� CM004 124.4 43.1 FAAS 

*6!��:�+�+� CM005 93.1 32.3 FAAS 

6!��&��# CM006 =�*<' =�*<' ICP-MS 

6!��&��# CM007 =�*<' =�*<' ICP-MS 

6!��&��# CM008 =�*<' =�*<' ICP-MS 

6!��&��# CM009 =�*<' =�*<' ICP-MS 

6!��&��# CM010 =�*<' =�*<' ICP-MS 

:�
�'
 CM011 1.49 =�*<' ICP-MS 

:�
�'
 CM012 1.73 =�*<' ICP-MS 

:�
�'
 CM013 1.14 =�*<' ICP-MS 

:�
�'
 CM014 1.92 =�*<' ICP-MS 

:�
�'
 CM015 1.09 =�*<' ICP-MS 

 �������� * �����*������$!�+��'
���$,�
�I%��&�������@����4'��&�� 

7.2. 	�&��������
�!���G�'���&��+!���
�����G�'������+�%���!���G�'���&������&0�4����"�+� �
 

Section II :,�
�
 10 %!�%�� GLP-OECD �����
,����$!&�'&�����
����4�+��'�����0��&������

�
+������
��$
��"����
 <'�*� &���,���
%���
��&��/ ����!���G�'���&���������
���

"�#$��
���=�*�����6�G�'�������&0�4 GLP-OECD =+! (�������� 3) 
�� 
7.2.1. �
*����
�+��'���'�
��&� �����������+ 16 %!� �G�'�������&0�4=+! 13 %!� =�*	*�
 3 %!�  
7.2.2. &�����&�

�0��< �����������+ 9 %!� ";��=�*	*�
������+ 
7.2.3. �����,�
��
�����+�&�
&���,���
 �� 9 %!�&,��
+ �G�'�������&0�4=+! 5 %!� =�*	*�
 4 %!� 
7.2.4. ���+����&�04�������
�� �� 4 %!�&,��
+ �G�'�������&0�4=+! 3 %!� =�*	*�
 1 %!� 
7.2.5. ��''&�����
����4�+��' �� 9 %!�&,��
+ �G�'�������&0�4=+! 2 %!� �����%!�&,��
+=�*

��+
�!��&�'��&>0���
 7 %!� :;�������
=�*=+!  
7.2.6. &���+��'������6��!������� 9 %!�&,��
+ �G�'�������&0�4=+! 9 %!�  
7.2.7. %��
��
&���,���
  (SOP) �� 15 %!�&,��
+ �G�'�������&0�4=+! 9 %!� =�*	*�
 2 %!� �����

%!�&,��
+=�*��+
�!��&�'��&>0���
 4 %!� :;�������
=�*=+! 
7.2.8. ������K���<%��&��@;&>� �� 29 %!�&,��
+ �G�'�������&0�4=+! 17 %!� =�*	*�
 7 %!� �����

%!�&,��
+=�*��+
�!��&�'��&>0���
 5 %!� :;�������
=�*=+! 
7.2.9. 	�&��@;&>����&�������
 �� 24 %!�&,��
+ �G�'�������&0�4=+! 19 %!� =�*	*�
 5 %!� 



7.2.10. &���&J'��&>�'�
�;&������+� �� 10 %!�&,��
+ �G�'�������&0�4=+! 6 %!� =�*	*�
 4 %!� 
 

 
 



�������� 3 �&0�4 GLP-OECD ���	�&��������
�!���G�'���&���������
���"�#$��
 
1. Test Facility Organisation and Personnel  

GLP-OECD ���������������
���������� � ���� � 

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 
1. %0��,��
��&��/ @��. ";����A
	�!+����!���G�'���&�����
����4�+��'���

��=+!�$!%!�&,��
+ GLP-OECD �
�!���G�'���&��%�� @��. ��*&���,�

�
��&��/ =+!&,��
+%�'�%�&���,���
�^<���!���G�'���&�� AAS 

��*�
��
���&��:�+&��
����A
=����%!�&,��
+ GLP-OECD   

    � 

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. a) �
��&��/ :�+�,���&���&���,���
 (DOC-CER-49-01) :,��
&'�'��

�
!����%��'�
��&�%���
��&��/  

� 

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 

b) �
��&��/ ��'�
��&�����&����%!�����&:,�
�
 4 �*�
 ";��=�*�<���<�&�'&��

�,���
:;��,�&��:!��	�!$*����
��:���<���$���
���:,�
�
 3 �*�
              

���+� ���&�04�����A
<�����&�����K�&��%�� “4.1 Flame Atomic Absorption 

Spectrometric Determination of Lead and Cadmium Extracted from 

Ceramic Foodware” (FDA, 2000) '��$
�+=�*���$!��

�� %�+�������

<�����& :;��$!%�+��������&!���
�+��!���,�
�������++!��&�+���

%��
��
&���,���
 SOP-CER-49-03    

� 

 
 

� 

 



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

GLP-OECD ���������������
���������� � ���� � 

c) ensure the maintenance of a record of the 
qualifications, training, experience and job 
description for each professional and 
technical individual 

c) �
��&��/ :�+�,��#D��������&���'��%��'�
��&� �,���
*����

%!�&,��
+�
!���� (Job description) ��*�
&�0��&���!
���&�+��A
	�!��'���

+,��
�
&�� 

� 

d) ensure that personnel clearly understand the 
functions they are to perform and, where 
necessary, provide training for these 
functions 

d) %��
������&��=+!"�&"!���,�
����%!��:&�'	�!�&����%!���
�
��&��/ 6;�

'�'��&���,���
 �*�
	�!$*����:�����:!���<�������=+!��!��+�������
��!&���,���


+!��&��j�&�G�'��� (on-the-job training) 

� 

2. e) ensure that appropriate and technically 
valid Standard Operating Procedures are 
established and followed, and approve all 
original and revised Standard Operating 
Procedures. 

e) :�+�,�%��
��
&���,���
 (SOP) ����&����%!��:,�
�
 5 ^'�' &���G�'������

%��
��
&���,���
:,���A
�!��=+!��'&����+�����!��&���G�'����+�	�!�&����%!��  

� 

f) ensure that there is a Quality Assurance 
Programme with designated personnel and 
assure that the quality assurance 
responsibility is being performed in 
accordance with these Principles of Good 
Laboratory Practice 

f) �HI��
���:,�&�++!�
'�
��&�%���
��&��/ �,���!�
!����+!�
&�����&�



�0��<%����
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�
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�����'	�+$�'%��	�!&,�&�'&��@;&>� (SD) ������

&,��
+�
 DOC-CER-49-01 
�&:�&
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�
*����
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�
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1. Test Facility Organisation and Personnel (Cont’d) 

GLP-OECD ���������������
���������� � ���� � 

g) ensure that for each study an individual 
with the appropriate qualifications, training, 
and experience is designated by the 
management as the Study Director before 
the study is initiated. Replacement of a 
Study Director should be done according to 
established procedures, and should be 
documented 

g) Study Director %���
��&��/ ��
�0�����������'&��04�,���
+!�
&��

���
����4�+��'��&&�*� 5 �� 	�!�*���
��&��/ ��A

�&�
��/�,���
+!�
&��

���
����4+!���
����������&&�*� 5 �� �����'	�+$�'+!�
�
�����������
����4

������K���<���%�� @��. �$*
 GC, GC-MS, AAS, HPLC, ICP, XRF ��A
�!
 

� 

h) ensure, in the event of a multi-site study, 
that, if needed, a Principal Investigator is 
designated, who is appropriately trained, 
qualified and experienced to supervise the 
delegated phase(s) of the study. 
Replacement of a Principal Investigator 
should be done according to established 
procedures, and should be documented 

h) �
��&��/ ��A
��
�+�������,�&��@;&>�+!��
����*�����%�� @��. �����%�

�
����������+�!�� �,�
�&��$��<��@����4 ���. :;�=�*��A
�HI�����	�!��:�����&  

(PI) :����
��&��"�,�"!�
 

� 

i) ensure documented approval of the study 
plan by the Study Director 

i) ��&����
��&��/ �������%!�&,��
+�
&���G�'�����
	*�
&�����:��'���

��
���+�	�!&,�&�'&��@;&>� 

� 

j) ensure that the Study Director has made the 
approved study plan available to the Quality 
Assurance personnel 

j) ���%!� f) 
���:,�&�+%��'�
��&��,���!	�!&,�&�'&��@;&>��,��
!����+!�
 QA 

+!��   

� 

2. k) ensure the maintenance of an historical file 
of all Standard Operating Procedures. 

2.  k) �
��&��/ ��A
��
���*%����
4&� &��:�+�,� SOP :;�:�+�,�%;�
���*

������+ ���:�+�&J'���*�
�#D���&����
��&��/ <�!���$!��
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1. Test Facility Organisation and Personnel (Cont’d) 

GLP-OECD ���������������
���������� � ���� � 

l) ensure that an individual is identified as 
responsible for the management of the 
archive(s) 

l) ���%!� f) 
���:,�&�+%��'�
��&��,���!	�!&,�&�'&��@;&>��,��
!����+!�
 &��

:�+&����&��� Achieve +!�� ��� DOC-CER-49-01  

� 

m) ensure the maintenance of a master 
schedule 

m) �	
�G�'�����
��A
 master schedule �����+������&���,���
 6�&:�+�,�%;�


�
%��
��
&������	
��
  ����
��&��/ ��A
��
�+����,���!=�*��A
�HI��

%�+��!�&�'��
���
   

� 

n) that test facility supplies meet requirements 
appropriate to their use in a study 

n) ���&�04���%!�&,��
+�
��K�&��%�� US.FDA ��=+!���$!�
�!���G�'���&�� 


�� ��$
�<�����& :;����'��!��&���$!��$
��&!�";����A
���+��


�!���G�'���&������=���
   

� 

p) ensure that test and reference items are 
appropriately characterised 

p) �����*��%��&���+��'��A
��$
��"����
 �,���!&���,���
$�+�:
������&��

���
����4�������0�
+����������&��� ";����K�&��%�� USFDA ��!��&���$!���

����X�
�
&���+��' ";��@��.���������X�
�����������,����'�,���
���*

��!� ���:�+�&J'�
��!�,�
�����J
  

� 

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

q) �
��&��/ ��A
��
���
����4�+��'$
�+�+�������,����* &���&J'%!����:;���A


��''&��+�>��&�����A
���& ��''
��<������4�$!�
&��<��<4��
�����

�#D� (Folder) �^<���
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1. Test Facility Organisation and Personnel (Cont’d) 

GLP-OECD ���������������
���������� � ���� � 

3. When a phase(s) of a study is conducted at a 
test site, test site management (if appointed) 
will have the responsibilities as defined above 
with the following exceptions: 1.1.2 g), i), j) 
and o). 

3. %!�&,��
+
��=�*�&����%!��&�'&��+,��
�
�
��&��/ 
�� (�
��&���+���� ����������

���&,��
+$�+�:
) �
�
�
���&��&��+,��
�
�
��&����&&�*� 1 ��
 @��. �!����

&��<�:��0�:�+&���
��&����� GLP 

- 

o) ensure for a multi-site study that clear lines 
of communication exist between the Study 
Director, Principal Investigator(s), the 
Quality Assurance Programme(s) and study 
personnel 

o) �
��&��/ �'*��
!����
�����'	�+$�'%��'�
��&������&��� DOC-CER-

49-01 ��*+!��%!�:,�&�++!�
'�
��&��,���!�&!=%�HI���+���!	�!&,�&�'&��@;&>� 

�,���
+!�
 QA, Archive +!�� �*�
&���������=�*��A
�HI���<�����A
��
�+���

���+,��
�
&�����* 

� 

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. 

1.2 
�����'	�+$�'%��	�!&,�&�'&��@;&>� (Study Director) 

1. &,��
+'�'���
!����%��	�!&,�&�'&��@;&>������&��� DOC-CER-49-01 �+�

��!��'	�+$�'+,��
�
�
��&��/ ��!���*�� �������&�������
	�&��@;&>� 

� 

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. 

2. 	�!&,�&�'&��@;&>�
����'	�+$�'�
����+J
�*�=�
�� 

a) ��!&���
������	
&��@;&>�����&���&!�%������
����  

� 

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 

b) �
��&��/ :,�&�++!�
'�
��&� �,���!	�!&,�&�'&��@;&>��!���,��
!����&�����&�
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1. Test Facility Organisation and Personnel (Cont’d) 

GLP-OECD ���������������
���������� � ���� � 

c) ensure that study plans and amendments 
and Standard Operating Procedures are 
available to study personnel 

c) �	
&��+,��
�
��
&,��
+=�!���'�
��&� �
�������� ������� �*�
%��%��
��


&��+,��
�
��
=+!�,�%;�
���* :;���+
�!��&�'���<��&�������� 

� 

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

d) �
��&��/ ��A
��
���
����4�+��'$
�+�+�������,����* �	
&��+,��
�
��
 ���

�����
^'�'��'��04:;�=�*���HI��
���"�,�"!�
 

� 

2. e) ensure that the procedures specified in the 
study plan are followed, and assess and 
document the impact of any deviations from 
the study plan on the quality and integrity of 
the study, and take appropriate corrective 
action if necessary; acknowledge deviations 
from Standard Operating Procedures during 
the conduct of the study. 

2. e) %��
��
&��+,��
�
��
���&,��
+%;�
�
��&���������+=+!��!	�!�&����%!��&�'

&��@;&>���'	�+$�' ��*&�����:��'%0��,���
<'�*� '�
��&�����G�'���=�*���

���%��
��
���*'!���
�*�
%��&�����
����4+!���
�������� ���&�������
	�

&��@;&>� ";��:,���A
�!��=+!��'&���&!=% 

� 

f) ensure that all raw data generated are fully 
documented and recorded. 

f) &�����
����4+!���
�������� AAS ��&��<��<4	�&�����
����4��&���
&��%0�

�,�&�����
����4�����*�� 

� 

g) ensure that computerised systems used in 
the study have been validated 

g) ��''
��<������4����$!�
�
��&��/ ������*�
 
�� 
��<������4%���
��������

���
����4 ���
��<������4%��&���,������
 ";�����������''	*�
 Y2K �����

����&��&���$!��
�^<�� (Win aa) 

� 



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

GLP-OECD ���������������
���������� � ���� � 

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) &����$������&,�&�'+!����
���%��%!����=+!+,��
�
&�����* �*�
�����
^'�'

��'��04���*����*��&�������� �+�:��,�&����$��������
���&,�&�'��������J:���


�
��&��/  

� 

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

i) ��&�������&����%!��&�'�
��&��/ :�6�&:�+�&J'=�!+!��&�
�
�#D��
��&�� 0 

��%���$��
����������+�!�� �,�
�&��$��<��@����4 

� 

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. 

1.3 �������	
��
��
��������������� 
����
!��
��&����A
	�!+,��
�
��
���
����4�+��'��!��A
=�����
����&��

�G�'������+�%���!���G�'���&�� 

� 

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. 

1.4 �������	
��
��
�����������������  
1. '�
��&����&��&

=+!��'&��$���:�&*�
+,��
�
�
��&��/ �*�
	�!$*����:��

=+!��'��&����&����&�'�
����&���G�'������+�%���!���G�'���&�� (��*��:��

�HI��+!�

����%!��:)  

 
 
� 

 
 
 



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

GLP-OECD ���������������
���������� � ���� � 

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. 

2. '�
��&����&��&

=+!��'���'�	
&��+,��
�
��
 ���%��
��
&���,���
�
�*�


����&����%!�� ��������HI���&�+%;�
�
%0��G�'�����
:��:!���!
�&��:�����&���	�!&,�&�'

&��@;&>�=+!��'���' ��&�!����&�����'%��
��
����&���,���
:��!��	*�
&��

��;&>�&*�
  
 

 

 

a) &���
������	
&��+,��
�
��
���&���&!=%����� <�!��������$��������
���&,�&�'=�! 

� 
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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 

3. '�
�&�=+!��'&��$���:���!��
�����'	�+$�'�
&��'�
�;&%!����+�'��*��6�&�!�����

��
������
�����G�'������+�%���!���G�'���&�� ��*&�����:��'<'�*�'�
�;&����

�*�
=�*$�+�:
���%�+��� 

� 

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 

4. �
%��
��
��������
�
��&��/ =+!<�:��0�6;���
���������:�&�+%;�
%0��G�'�����
 :;�

:�+���������&�04�D��&�
��
�����*�
'�

��
�*�
����&����%!��&�'&������������
�� �+�

��6����� ��!+�+
��
 ���6;�&����*�����&���
4�
%0��G�'�����
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2. Quality Assurance Programme

GLP-OECD ���������������
���������� � ���� � 

2. Quality Assurance Programme 

2.1 General 
1. The test facility should have a documented 

Quality Assurance Programme to assure that 
studies performed are in compliance with 
these Principles of Good Laboratory Practice. 

2. Quality Assurance Programme 

2.1 ����
������� 
1. �
��&��/ &,��
+��!	�!&,�&�'&��@;&>��,��
!����+!�
&�����&�

�0��<

��!&��+,��
�
��
��A
=�����
�����G�'������+�%���!���G�'���&�� +!��%!�:,�&�+

%��'�
��&�����HI�����=�*���
*����
+!�
���&�

�0��<��A
&���^<�� ";��

�&!=%+!��&��&,��
+�
!�����
+!�

����A

���� B =�  
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2. The Quality Assurance Programme should be 
carried out by an individual or by 
individuals designated by and directly 
responsible to management and who are 
familiar with the test procedures. 

2. �
��&��/ &,��
+��!	�!&,�&�'&��@;&>��,��
!����+!�
&�����&�

�0��<  

+!��%!�:,�&�+%��'�
��&�����HI�����=�*���
*����
+!�
���&�

�0��<��A
&��

�^<�� ";���&!=%+!��&��&,��
+�
!�����
+!�

����A

���� B =� 
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3. This individual(s) should not be involved in 
the conduct of the study being assured 

3. �
��&��/ &,��
+��!	�!&,�&�'&��@;&>��,��
!����+!�
&�����&�

�0��<  

+!��%!�:,�&�+%��'�
��&�����HI�����=�*���
*����
+!�
���&�

�0��<��A
&��

�^<�� 

� 

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 

 
1. 
�����'	�+$�'�'�����!
%��	�!���&�

�0��< 

 

 
  



2. Quality Assurance Programme (Cont’d) 

GLP-OECD ���������������
���������� � ���� � 

a) maintain copies of all approved study plans 
and Standard Operating Procedures in use in 
the test facility and have access to an up-to-
date copy of the master schedule 

a) 	�!&,�&�'&��@;&>���A
	�!+,��
�
&���
���������&J'��'�����&��� 

%��
��
  

� 

b) verify that the study plan contains the 
information required for compliance with these 
Principles of Good Laboratory Practice. This 
verification should be documented 

b) 	�!&,�&�'&��@;&>���A
	�!+,��
�
&��:�+�,��	
&��@;&>�+!��&�������

�*��&�''�
��&�%���
��&��/  

� 

c) conduct inspections to determine if all 
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: 

� Study-based inspections 
� Facility-based inspections 
� Process-based inspections 

Records of such inspections should be 
retained. 

e) 	�!&,�&�'&��@;&>���A
	�!+,��
�
&�����:��'&���,���
%��'�
��&���!

��A
=�����
�����G�'������+�%���!���G�'���&�� 
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2. Quality Assurance Programme (Cont’d) 

GLP-OECD ���������������
���������� � ���� � 

d) inspect the final reports to confirm that the 
methods, procedures, and observations are 
accurately and completely described, and 
that the reported results accurately and 
completely reflect the raw data of the studies

f) 	�!&,�&�'&��@;&>���A
	�!+,��
�
&��:�+�,������
^'�'��'��04 � 

e) promptly report any inspection results in 
writing to management and to the Study 
Director, and to the Principal Investigator(s) 
and the respective management, when 
applicable 

c) 	�!&,�&�'&��@;&>���A
	�!+,��
�
&�����:��'&���,���
���
����4�+��' 

���:�+�,�%��
��
�G�'�����
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f) prepare and sign a statement, to be included 
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. 

d) 	�!&,�&�'&��@;&>���A
	�!+,��
�
&�����:��' � 

 



3. Facilities 

GLP-OECD ���������������
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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 ����������=� 

1. �6�
������
����4�+��'��A
�!���G�'���&���������
���"��4#$��
 <�!��

�!������������
��%
�+�!����<��
��������0 30 ��.�. ��*��=�&J��� �!��/ 

��A
�*�
�
;��%��@��. �����:��	�!���
���$!��
=+! &��+,��
�
�
��&��/ :;��$!

&��'�����:�+&������ (:��) �
&���$!�!�������0 2 ���+��4 �<����D��&�


�HI��&���'&�
:�&��
���
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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. 

2. �!���G�'���&���������&�$!�,��
��&��/ ��<��
�����&�*�
�<���<�&�'&���,���


����&��  

� 

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.

 

1. �6�
����,���
��A
�!���G�'���&���������
���"�#$��
 ";���<���<��*�&��

+,��
�
��
���
����4����&�������
+�����:�&��$
��"����
 ���=�*�&����%!��

&�'%������$����<��
������*��*���+ 
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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. 

2. �
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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 

3. ���!���&J'�������X�
�
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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 areas 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. 

2. �����*����$
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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. 

3.4. =�*���6�
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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. 

3.5 &��:�+&��%������%���
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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 standards of 
measurement. 

2. ���+�������&�04����$!�
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3. Apparatus and materials used in a study 
should not interfere adversely with the test 
systems. 

3. ���+�������&�04����$!�
�
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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 

5.1 ����������/���!  
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2. The integrity of the physical/chemical test 
systems should be ensured. 

2. ���+�������&�04����$!�
�
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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. 

5.1 �����!��
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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. 

4. �
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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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5. Test Systems (Cont’d) 
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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. 

6. �
��&��
���,�&���+��'����
�� 
�� �
+����������&���:�&��$
��"����


��*�
��
 �+�+,��
�
&���
�!���G�'���&���������
���"�#$��
 

- 

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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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. 

3. ��$
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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. �����*����������� DOC-CER-49-02 �*�
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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. 

2. �
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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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6. Test and Reference Items (Cont’d) 
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4. The stability of test and reference items under 
storage and test conditions should be known 
for all studies. 

4. 
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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. 

5. �����*����A
��$
��"����
���6�&$�+!��&�+��"���
�<����������0�
+����������&���:;�

=�*��A
�HI�� 

� 

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 

7.1 ��&���%��
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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. 

7.2 %��
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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. Standard Operating Procedures (Cont’d) 
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7.4 Standard Operating Procedures should be 
available for, but not be limited to, the following 
categories of test facility activities. The details 
given under each heading are to be considered as 
illustrative examples. 
1. Test and Reference Items 
Receipt, identification, labelling, handling, 

sampling and storage. 
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2. Apparatus, Materials and Reagents 

a) Apparatus 
Use, maintenance, cleaning and calibration. 

2. Apparatus, Materials and Reagents 

a) Apparatus 
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a) Computerised Systems 
Validation, operation, maintenance, security, 
change control and back-up. 

b) Computerised Systems 
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c) Materials, Reagents and Solutions 

Preparation and labeling. 

c) Materials, Reagents and Solutions 
�
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7. Standard Operating Procedures (Cont’d) 
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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 
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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.

b) �
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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 
moribund or dead during the study 
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e) Collection, identification and handling of 
specimens including necropsy and 
histopathology 
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f) Siting and placement of test systems in test 
plots 
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5. Quality Assurance Procedures 

Operation of Quality Assurance personnel in 
planning, scheduling, performing, 
documenting and reporting inspections. 

5. Quality Assurance Procedures 
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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  
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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. 

2. a) &��+,��
�
�
��&��/ ��%��
��
��A
=�����	
��
 ��*����'
����*�$!��
&��

�������:�+�,������
 ";��=+!��;&>�&�'	�!�
�'�
�
�
��&����A
���� 

� 

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. 

b) 
����*�$!����������
�
&���,���
&�*��=�!�
 “���������:��04” � 

3. For short-term studies, a general study plan 
accompanied by a study specific supplement 
may be used. 

3. �
��&��/ ��A
&��+,��
�
��
�������
 �$!���������0 6 �+��
 ��%��
��
&��

�,���
��A
=�����	
��
 �&��!

����*�$!��
&���������:�+�,������
 
� 
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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  
 
�	
&��@;&>�����
4���&�'+��
�� 

 

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 
a) $����
��&�� ““&��������
���
���<�!���G�'���&�����
����4�+��'+!��

�
�����G�'������+�%���!���G�'���&������&0�4����"�+� (OECD) &�0�&���+��'

&��$��
+����������&���:�&��$
��"����
” 

 
� 

b) A statement which reveals the nature and 
purpose of the study 

b) ���6������
4%���
��&��/ �
�*�
����&����%!��&�'&�����
����4�+��' 
�� 
���
����4�������0�
+����������&������$�:�&��$
��"����
�����K�%�� US 

FDA 

� 

c) Identification of the test item by code or 
name (IUPAC; CAS number, biological 

c) �����*������+��'��A
��$
��"����
 3 $
�+ �,�&���+��'�������0

�
+����� (CAS 7440-43-9) �����&��� (CAS 7439-92-1)  

� 

c) Name and address of the Study Director 
parameters, etc.) 

d) $������������*%��	�!&,�&�'&���
��&�� ���*�
��&����
!����%!� 5 � 

d) The reference item to be used e) ���6��!���������$!
�� ������������X�
%���
+����������&��� (������ 10) � 
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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) $������������*%��	�!�
�'�
�
�
��&�� ���*�
��&����
!����%!� 5 

 
� 

b) Name and address of any test facilities and 
test sites involved. 

b) $������������*%���6�
����+��� ���*�
��&���������	
������&�' � 

c) Name and address of the Study Director c) $������������*%��	�!&,�&�'&���
��&�� ���*�
��&����
!����%!� 5 � 
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). 

d) $������������*%��	�!��:�����& ���*�
��&����
!����%!� 5 � 

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. 

3. Dates 
a) &���
������	
&��+,��
�
��
��&����
��%��	�!&,�&�'&���
��&�����&,�&�'

+!����
��� ��*=�*��&����
��%��	�!�
�'�
�
�
��&�����	�!:�+&���6�
���

�+��' 

 
 
� 

b) proposed experimental starting and 
completion dates. 

b) &,��
+&���,���
��'���
��� ����
� 2549 – ��
�
� 2550 � 

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

4. Test Methods 
��K��+��'%�� US FDA ���*�
 ��
	
�& 
. 

 
� 
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5. Issues (where applicable) 

a) The justification for selection of the test 
system 

5. Issues (where applicable) 
a) ��K����
����4�+��'%��USFDA ��A
��K����=�*��&�*��:�&��K�%�� EU 

(��
	
�&?) �����%��
��
�
�
,�&���,���
��*��������+�,���!@;&>�����G�'���

���=+! ��������
���������
�!���G�'���&���*�
��I*��A
%��:�&����X�����&� �$*
 

�
������������
���"�#$��
 �
������&!� �������X�
 ��A
�!
 
�&:�&
�� ��$
�

�"����
��A
��

!��*���&=�:,��
*���
����X�����&� 

 
 
� 
 

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.  

b) �
��&��/ �,�&�����
����4�+��'�^<���
+����������&���:�&��$
�

�"����
�
�!���G�'���&���������
���"�#$��
 �+�����$
��"����
 3 $
�+ 
�� 

6!��%
�+��J& 6!��&��# ���:�
�'
 ��'�
�;&�� ��&>0������*�� ��*��=+!

�&����%!��&�'&���,���
+!�
$������� 

- 

c) The method of administration and the 
reason for its choice 

c) �
��&��/ �,�&�����
����4�+��'�^<���
+����������&���:�&��$
�

�"����
�
�!���G�'���&���������
���"�#$��
 �+�����$
��"����
 3 $
�+ 
�� 

6!��%
�+��J& 6!��&��# ���:�
�'
 ��=+!�&����%!��&�'&���,���
+!�
$������� 

- 

d) The dose levels and/or concentration(s), 
frequency, and duration of administration/ 
application 

d) �
��&��/ �,�&�����
����4�+��'�^<���
+����������&���:�&��$
�

�"����
�
�!���G�'���&���������
���"�#$��
 �+�����$
��"����
 3 $
�+ 
�� 

6!��%
�+��J& 6!��&��# ���:�
�'
 ��=+!�&����%!��&�'&���,���
+!�
$������� 

- 
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e) 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). 

e) ���
����4�+��'��$
��"����
�����:��*���
+����������&����
%0��$!��
 

����$!��K��+��'%�� US FDA �
��
	
�& 
. �+��$!�
������������
���

"�#$��
 ���������%��
��
�
�
,�&���,���
��*��������+ ��=+!��A
��K�����,�%;�
���*  

� 

6. Records 

A list of records to be retained. 

6. Records 
&��:+'�
�;&%���
��&��/ �&J'��'����
�#D��<����$!��A
���&X�
 

� 

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 
1. �
��&��/ ��A
��
�+������+,��
�
&�� :;�=�*���HI��
���"�,�"!�
 ��*��&��&,��
+

����=�! 
�� DOC-CER-49-02  

�

2. The study should be conducted in accordance 
with the study plan. 

2. �
��&��/ +,��
�
����	
&��@;&>� ��*�*�$!��
������&���������:�+�,������
 � 
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3. All data generated during the conduct of the 
study should be recorded directly, promptly, 
accurately, and legibly by the individual 
entering the data.  These entries should be 
signed or initialled and dated 

3. �
��&��/ �� ��&����
��&�� ���%��
��
&���,���
 &,��
+��!	�!����&����%!���
��*

��%��
��
'�
�;&%!�������=+! ��*��''%��&���,���
�����=+!'��
�'��!��
�������
���

&,�&�' 

� 

4. Any change in the raw data should be made 
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 

4. %!����+�'���=+!:�&&���,���
��&��'�
�;&  ";��%!����+�'���=+!=�*��&���&!=% �
&�0����

�!��&���&!=%%!����+�' :�&,��
+��!�,�&����;&>�&�'	�!��:�����&6;�����	�
���:,���A
 

&*�
�,�&���&!=%   

� 

5. 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 

4. "��4#���4%���
������������
���"�#$��
6�&������!<��<4	�&�����
����4��&��

��&
����	*�
�
�����<��<4 �<������:��'%!�������
���	�+�&�� �*�
��''
��<������4

%���
������������
���"�#$��
=�*�
�I����!�$!�
&�0����
 B  

� 
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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 

1.�����
	�&��@;&>��,���A
^'�'��&:�&&�
�
��*��&��@;&>� �+���:+�����:!�	�&��

���
����4���������''��� @��. �����=+!������''�^<��%�������
	�&��@;&>��
�''���
  

 
 
� 

2. Reports of Principal Investigators or scientists 
involved in the study should be signed and 
dated by them. 

2.�����
	�&��@;&>���A
�������''��� @��. ��*�
��&��/ �������&>0�<��@>�!���&��

&�
��A
&�0� B ��&�!��&����!�������
��&�*����&";��	�!��:�����&:������6��
�����

��
���&,�&�'�
�����
 

� 

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 

3.�����
^'�'��'��04��J�����''��A
�����
��&�*����&";��	�!&,�&�'&��@;&>�:���
��

�����
���&,�&�'�
�����
��+�
�����'	�+$�'�
	����=+! 

� 

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 

4.&�0�%��&���&!=%�����
^'�'��'��04�����:��%;�
�
����
!� :��,���A
�����
&��

�&!=%�
'��&�� ����K�'������	����:,���A
�!���,�&���&!=%<�!����
�������
���&,�&�' 

��*�
��&��/ ���=�*<'�HI������&�+%;�
 :;���=+!��&��+,��
�
&��+��&�*�� 

� 
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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 

5.����''%�������
^'�'��'��04���=�*���
*����
��$&������&����%!��&,��
+��A


����''���$�+�:
 ������+�����&,��
+%;�
�
��&��/ �����6���'����''��!��A
=�������

&,��
+=+! 

� 

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 

9.2 Content of the Final Report ����
4���&�'��*��
!��+��
��: 
1. Identification of the Study, the Test Item and Reference Item 

a) $����
��&�� “&��������
���
���<�!���G�'���&�����
����4�+��'+!���
����

�G�'������+�%���!���G�'���&������&0�4�������� (OECD)&�0�&���+��'&��$�

�
+����������&���:�&��$
��"����
” 

� 

b) Identification of the test item by code or 
name (IUPAC, CAS number, biological 
parameters, etc.) 

b) �����*������+��'��A
��$
��"����
 3 $
�+ �,�&���+��'�������0�
+����� 
(CAS 7440-43-9) �����&��� (CAS 7439-92-1)  

� 

c) Identification of the reference item by name c) �����*������+��'��A
��$
��"����
 (Ceramic wares) 3 $
�+ 
�� $��%
�+��J& 
6!��&��# ���:�
�'
  

� 

d) Characterisation of the test item including 
purity, stability and homogeneity 

&) �����*������+��'��A
��$
��"����
 (Ceramic wares) 3 $
�+ 
�� $��%
�+��J& 
6!��&��# ���:�
�'
 �,���!&��'�&��&>0��,�=+!�
���&����<<�!���
'���6*�� 
(������ 5) 

� 
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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) $������������*%��	�!�
�'�
�
�
��&�� (+��
!� 5) 

� 

b) Name and address of any test facilities and 
test sites involved 

b) $������������*%���6�
����,�&��@;&>� 
�� ��
���G�'���&�� 1 (F1) @�
�4�
��������

�����@����4�����
�
���� �������������
�
�������
��� 111 6.����������� �.���


��� �.����� 

���$���� 30000 

� 

c) Name and address of the Study Director c) $������������*%��	�!&,�&�'&��@;&>� 
�� 
��@ �$��������0 ��%���$��
����

������+�!�� �,�
�&��$��<��@����4 �������������
�
�������
��� 111 6.

����������� �.���
��� �.����� 

���$���� 30000 

� 

d) Name and address of the Principal 
Investigator(s) and the phase(s) of the study 
delegated, if applicable 

d) $������������*%��	�!��:�����& 
�� +�.������04 �<K���$��

�4 ��%���$��
����

������+�!�� �,�
�&��$��<��@����4 �������������
�
�������
��� 111 6.

����������� �.���
��� �.����� 

���$���� 30000 

� 

e) Name and address of scientists having 
contributed reports to the final report 

e) $������������*%��
�&�����@����4���	�!$*����:�� 
��  


�
��� ��>�����&�� ���  :��:��� ��@4�����
� @�
�4�
�������������@����4���

��
�
���� �������������
�
�������
��� 111 6.����������� �.���
��� �.����� 



���$���� 30000 

   
 

� 
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3. Dates 

Experimental starting and completion dates. 

3. Dates 
��������&��@;&>�
�� ����
� 2549 – ��
�
� 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 
�
��&��&,��
+��!��%!�
����
�����
^'�'��'��04�����'��
������%��&�����&�



�0��<=�!+��
�� “	�&��@;&>�����
������
�����
^'�'
��	*�
&�����:��'%!�������

&,�&�'&���,���
���%��
��
&��@;&>����&,��
+=�!” 

� 

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

5. Description of Materials and Test Methods  
a) ���+����&�04�����K�&�����
����4��'��
�����
^'�'��'��04 

� 

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

b) ��K�&�����
����4��A
%�� FDA Elemental Analysis Manual for Food and Related 

Products (FDA, 2000) 

� 

6. Results  
a) A summary of results 

6. Results  
a) 	�&��@;&>�����=�!�
�����
^'�'��'��04 

� 

b) All information and data required by the 
study plan 

b) ��
	
�&��A
�����'���%!��������&����%!��&�'&��@;&>��
�����
^'�'��'��04) � 
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c) A presentation of the results, including 
calculations and determinations of statistical 
significance 

c) 	�&��@;&>����&��
,�
�0����6�������&����%!�����*�
�����
^'�'��'��04 � 

d) An evaluation and discussion of the results 
and, where appropriate, conclusions Name 
and address of any test facilities and test 
sites involved 

d) &���������	�&��@;&>����*�
�����
^'�'��'��04 ����
��&��/ +,��
�
&��

������+ 0 ��
���G�'���&�� 1 (F1) @�
�4�
�������������@����4�����
�
���� 

�������������
�
�������
��� 111 6.����������� �.���
��� �.����� 

���$���� 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  
���������+����&����%!��&�'�
��&��/ ��������A
�#D��&J'��&>�=�! 0 ��
���^���<��

�&��������+J:<��
���:!�<��'����$�
�
�6 �������������
�
�������
��� 

� 

d) Name and address of the Principal 
Investigator(s) and the phase(s) of the study 
delegated, if applicable 

d) +�.������04 �<K���$��

�4 ��%���$��
����������+�!�� �,�
�&��$��<��@����4 

�������������
�
�������
��� 111 6. ����������� �.���
��� �.����� 

���$���� 

30000 

� 

 



10. Storage and Retention of Records and Materials  
 

GLP-OECD ���������������
���������� � ���� � 

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 &����������&��� (archives) �&����%!��&�'��&����*�=�
�� : 

a) �	
&��@;&>� %!����+�'%��&�����
����4�+��'�����*�� �������X�
 ��������


^'�'��'��04������=�!�����
���^���<���&��������+J:<��
���:!�<��'����$�
�
�6 

�������������
�
�������
��� 

 
 
 
� 

b) Records of all inspections performed by the 
Quality Assurance Programme, as well as 
master schedules. 

b) '�
�;&+!�
&�����:��'�<���&�����&�

�0��<%���
��&��/   � 

c) Records of qualifications, training, 
experience and job descriptions of personnel 

c) '�
�;&%!�����*�
'�

�=�*��&���&J'��'��� �
����:�&�*�
&���:!��
!������A
	�!��'���

�
��<���%�������������  

� 

d) Records and reports of the maintenance and 
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10. Storage and Retention of Records and Materials (Cont’d) 
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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 μg/mL and cadmium concentrations greater 
than approximately 0.1 μg/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 μg/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

1
+V

2
)/V

1
 where V

1
 and V

2
 are 

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

2
/V

1
 where V

1
 and V

2
 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 (c
0
)—concentration (μg/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 (μg/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 μg/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 (μg) 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:  

 
C2 =C1 ×W1 /W2  

where 
C

 2
= concentration in diluted (final) solution, μg/mL 

C1 
= concentration in initial solution, μg/mL 

W1 
= weight of initial solution, g 

W2 = weight of final solution, g 
 

5. Interferences 

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 μL 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 μg/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 μL 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 μg/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 μg/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.  

� 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.  

� 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  

� 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 c produces an instrument response 
approximately equal to that of test solution b. Dilution factors of test solutions c 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 c, 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 (c

0
) is 0.07 μg/mL.  

Example 1: If screening indicates that the highest concentration of lead is 30 μg/mL from 
sub-sample 1, fortify a portion of sub-sample 1 leach solution by adding 30 μg/mL (add 150 
μL of a lead solution containing 1000 μg/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 b produces 0.200 Abs (DF = 10). Dilute 1 portion of fortified 
leach solution so that it produces 0.200 Abs (test solution c, DF = 20).  

Example 2: If screening indicates that the concentration of all sub-samples is �2 times the 
sample concentration limit (�1.2 μg/mL), fortify a portion of any sub-sample leach solution 
by adding 1.2 μg/mL (add 60 μL of a lead solution containing 100 μg/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 h) 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 μg/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 μg/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 μg/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 μg/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 h).  

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 μg/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

sub
), μg/mL, and masses of lead and cadmium extracted (M

sub
), μg.  

For the sample, report average of concentrations found in sub-sample leach solutions 
(C

SPL
) and average of masses extracted (μg

SPL
).  

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
Pb
 = 0.020 

μg/mL and SML
Pb
 = (0.020 μg/mL) × 300 mL = 6 μg  

14. Calculations 

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

Concentration in Test Solution (C
ts
), μg/mL  

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

Cts =(A ts �b)/m  

where Ats = 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)/ (μg/mL)  
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Alternatively, instrument software may be used to calculate C
ts 
if it meets 

requirements in Calibration section.  

Concentration in Leach Solution Calculated from Result of a Single Test Solution 
(C

ls
), μg/mL  

Use concentration found in test solution to calculate concentration in leach solution, μg/mL, as:                                 
Cls =(C ts-ls ×DF) �(Cts-mb)  

where Cts-tl
s 
= concentration in test solution prepared from leach solution, μg/mL  

DF = dilution factor of test solution  
Cts-mb

 
= concentration in method blank test solution, μg/mL. DF

mb
 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 Cts-mb. 

 

Concentration in Leach Solution Calculated from Results of 2 Test Solutions (C
ls-ab

),
μg/mL  

Use concentrations calculated from results of single test solutions to calculate 
average concentration in leach solution, μg/mL.  

C
ls-ab 

=(C 
ls-a 

+C
ls-b

)/2 

where 
 

Cls-a= leach solution concentration calculated from 1 of the test solutions of a 
subsample, μg/mL 
Cls-b= leach solution concentration calculated from the other test solution of the 
sub sample, μg/mL 

 

Example: C
ls-a

 and C
ls-b

 are calculated from test solutions a and b.  

Concentration in Sub-sample Leach Solution (C
sub

), μg/mL  

For the leach solution used to prepare test solutions a and b,  
C
sub 

=C
ls-ab  

For leach solutions used to prepare test solutions d through h,  
C
sub 

=C
ls  
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Sample Concentration (C
SPL

), μg/mL  

Use sub-sample concentrations to calculate average concentration released from sample as:  
C

SPL 
= (C

1
+C

2
+C

3
+C

4
+C

5
+C

6
)/6 

 

where C1-C6
 
= are sub-sample concentrations (C

sub
), μg/mL. For sub-sample concentrations 

<SCL, use C
sub

=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 ×A/B 

where A= μg/mL recovered from fortified leach solution  

          B= μg/mL added to fortified leach solution  

          Calculate A and B as: A =�C [(D ×E)/(E +F)]  

                          B =(G ×F)/(E +F)  

where C = concentration found in fortified leach solution, μg/mL D = concentration 
found in unfortified leach solution, μg/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, μg/mL  

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

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

M =Csub ×V  
where Csub

 
= concentration in sub-sample leach solution, μg/mL

V = volume of sub-sample leach solution, mL 
  

Sample Concentration Limit (SCL), μg/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)/(μg/mL)  

Sample Mass Limit (SML), μg  

Calculate from the sample concentration limit and the volume of leach solution as:
                       SML =SCL ×V
where
SCL = sample concentration limit, μg/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 μg/mL and 1-2 μg/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.  

16. References 
(1) American Society for Testing and Materials (1997) Standard Test Method for Lead and 

Cadmium Extracted from Glazed Ceramic Surfaces. Annual Book of ASTM Standards, Volume 15.02, 
Glass; Ceramic Whitewares, Standard Designation C738-94. ASTM, West Conshohocken, PA.  
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International, Gaithersburg, MD.  

(3) Krinitz, B. and Franco, V. (1973) Collaborative Study of an Atomic Absorption Method 
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(4) Krinitz, B. and Holak, W. (1976) Collaborative Study of Effect of Light on Cadmium 
and Lead Leaching from Ceramic Glazes. J. Assoc. Off. Anal. Chem. 59, 158-161.  

(5) Moore, F. (1977) Some Statistical Aspects of Metal Release Regulations. J. Br. 
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and Drug Administration, Division of Field Science, Rockville, MD.  
 

 

 

 

 

 

Table 1. Example of Analytical Sequencea 

 

Anal-
ysis  Test solution  DFb  Purpose of analysis  

1  0.000 Abs (0 μg/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 μg/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 c, 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 h)  5  analyze leach solution  
18  0.200 Abs check solution (optional)  1  check calibration/instrument 

performance  
19  0 μg/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 c, 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 h)  1  analyze leach solution  
28  0.200 Abs check solution  1  check calibration/instrument 

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

 
a

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. 
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����.  1   

���B�   

 

1.1  ��.��*�������	
� 

 "
S0$��-���
��	����,�������9 (EU Commission) "��$�B���-"�����$��,�������9�B��A��

���"�
� (REACH) �H?�"
S0$"�S$���
�������  �.�. 2544  "�S0$>,A
����9���9������!��������"�
�"�S0$

���
9
$�����$�
��I���
-���I��	0����
A$
��?�  ���"�
���0"��0���A$�>����'
	�>�k�=��
!-�A$�'B��

���     !��-"�����
-'B�����9�-"
	����
"9@�$�������<�,������$��������0����-
���-���$�B���&�

�A$�%�A���$��Y����?���?��
��?������0
�$�&B>�'
	����Z��A��  �����?�$����,���
�A$�
����-"����
�A$
&


���
"9@�$������  ���
"��0���
-
������
����
"��0��  "�S0$>,A"�	����

�0�>!>����>#A���"�
�$�B��

9
$�����
-��
��+�B��	��A�"�A�%9>� EU %�A  �$��9���9\!!�����A$��
�"������A�"��� ,�S$ FTA ,�%�A

!<����"F��-�A$��
���0"��0��������
���I��	��A���B"����$�B��"����%
B  ��B%�A��$��
�
+H�
��������0

%
B>#B��I���
���� (Non Tariff Barrier) �H0�!-��$��
�
�U��	���������A�$��,
���A��  "#B�
������

����A���	0����
A$
  
����������A�������� 
���]���	�����'
	� G
G �����?����
�A$�����A$
&
!��

,A$�9*	���	���"�S0$"9@��	0��S�����B�%�A9*	���	��
�A$�<�,��",
B���?�!H�
�
���H?�   

 $����,���
"���
	�"9@�$����,���
,�H0�>��	���
������0
���������$�9�-"��%��   "���-


����
%�A"9�����A�����+��	��
-������   9�-�$��������B�
�������B��9�-"��  
�"�����
����0����
��

!H���
��+��A��'
	�'
�$���$��B$���
�A$����>#A���>�9�-"��  
�����<�"�A�  �
-�����
��+

�B�$$�%9���>��B��9�-"�� 
�
&
�B�+H�  24,524  
A����� >�9_ �.�. 2548  '
	����Z���0�B�$$���0
�


&
�B��&������
$������A��S$   "��S0$�>#A����q-$�,��     "��S0$�������Z�   �
-��-"�S?$� �B��

$����,���
��A��
-��-!�
�����B�$$�"9@�
&
�B� 18,212 
A�����  ���
���-!�  ��#�-"��S0$���A�

�
-,
$�%`$�&B>���
$������A�  >���-������'
	�"���
	��
-��A��$�!��!->#A���+��	�!�����
#��	

�
A����
����>#A���"�
�"#B����>,A�� (coloring oxides) ���<�"�=!�&9 (stain) `�	j� (frit) �
-���"�
�$S0�k �H0�
�

����<�"�A�!���B��9�-"��
����B� 5,000 
A������B$9_ 

 "��S0$�>#A����q-$�,��"���
	��
-��A�"9@�'
	����Z���0
��������B�>,A�����
�A�����>,A��  

,�S$���<�"�=!�&9   ��?����
����
"��0���A$�������$��
���$�'&A��	���,��
����
-
��9�"9z{$�"�S0$�!��

���"�
���0>#A  �����?�'
	����Z���?$�!!-%�A���'
��-��!���-"���� REACH �
-�A$�<�,��������$��
��

,�S$�	0����
A$
$S0��A�� "#B�  9�-���  Commission  Directive 2005/31/EC  amending  Council   

Directive  84/500/EEC  "
S0$ 30 "
I��� 2548�B�  �$�!����#�-"���
	�!-�A$�"9@�%9��
�A$�<�,��

���9�"9z{$��$��
,-,����
A�  performance  criteria  �$��	���	"���-,����$��A$�"9@�%9��


�A$�<�,���A��  '
����	"���-,� !H�!-"9@���0�$
��� ,��%
B"9@�%9��
�A$�<�,��>,
B��?!-,A�
����<�

�	��A���?�"�A�>�     EU  �����?���B 20  ��I���
  2550 $���A��  

             �����0�
B��
�!-",=�%�A�B�'
����	"���-,����$�"9@��A$
&
,�S$>�"�	������0�<���Y��0!-����>,A

",=��B�'
	����Z���?�k
�������"9@�%9��
�A$�<�,��,�S$%
B   ,A$�9*	���	����A$�
�������!H�!-�<�>,A

�A$
&
��?�
����
+&��A$��
-"9@���0�$
���  ����<���!��������$�,A$�9*	���	���%����0"��0���A$� "�S0$

��������
��
��+�
-,���������������,A$�9*	���	����&B�-���
���]�����
  !H�"9@��	��,�H0�>�
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���"����
���
��A$
"�S0$�$�����A$�<�,��>,
B k >���	������A���	0����
A$
�
-�-"�����B��k  ��0!-

+&��<�
�>#A>�"����
� 

 ,�B���A$��"�����+�$�������
-���
9
$����  �&����	!���,B�#��	�A�����!������	0����
A$
�
-

�$�"���$�������,B�#��	!�/�
�����
,��	���
��������������������	!��!���<��������$����

������������	!��  %�A�H�I��	!���
-
�"$�������9���-  �A$�	�",=��
-�A$"��$���"����
���
��A$
�B$

�B���-"����G "
S0$��
��
 �.�. 2546  �
-"$�������"����
���"�S0$������9�-���>#A�-"�����B��A��

���"�
��$��,�������9  "
S0$ ������� 2547  "$���� 2 F�������
B��"9@����
$�>������
�$�

$����,���
%�� ��-�	!��",=�����H�I�$����,���
"F��-���� �S$ ����"���
	� "�S0$�<��A$
&
��0%�A
�

"9@�������>����"����
���
��A$
�B$'
��-����0$�!"�	��H?�!���B���-"����G  $�B��"9@��&9���
   

��
�	�����������	����H0�"9@�,�B�������09*	���	����A������	!�������"�����
��"���
	��
-��A�  

>,A��	����	"���-,����$�'
	����Z�"���
	��
-��A�    
����
"#S0$
������'&A9�-�$����>�$����,���


"���
	��
-��A�  
�"9@�"�
����  "�A�>!��-������'
	��
-���>#A���"�
�>�$����,���
����
B��"9@�

$�B����  !H�",=��B�
����
!<�"9@���0!-�<�����	!��"9@������H�I� �������,A$�9*	���	������$��
,-,���

>���#�-"���
	��
-��A��$�9�-"��%����?  "�S0$"9@�������>���������,A$�9*	���	������$��
,-

,���>���#�-"���
	��
-��A�   ��A�����
"#S0$
�0�>�'
����	"���-,����$��<�>,A�	��A�"���
	��$�%��

"9@���0�$
�����
��	��>,
B k ��0"�	��H?� 

1.2  �
�D1��$
�,� 

1.2.1. �H�I��+�����,A$�9*	���	����	"���-,����$����"���
	��
-��A�>�9�-"��%�� 

1.2.2. �H�I����
"9@�%9%�A>������������
��
��+�	"���-,����$��
,-,���>���#�-

"���
	��
-��A��$���
�	�����������	����&B
���]�����
 

1.3  ��$"�&����.,�!�3�	$+!��
� 

1.3.1 %�A�+������$�,A$�9*	���	����	"���-,����$����"���
	��
-��A�>�9�-"��%��  

1.3.2 %�A������������$�,A$�9*	���	������$��
,-,���>���#�-"���
	��
-��A��$�

9�-"��%��   
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����.  2 


D������1�
������'(����� 

 

2.1   
D������1�
������'(�����  

 $����,���
"���
	���B�"9@�9�-"��'
	����Z�>,YB k %�A��B  "��S0$�>#A����q-$�,��  ������Z�  

��-"�S?$�  �������%`  �
-�$�#<��B���
-"��S0$�9�-���  ���
����
-"$���!<����'&A'
	��
-
&
�B����

�B�$$�>��������0  2.1  �������0  2.2  �
-�����0  2.1  �����0  2.2   

 9\!!�����	��A�"���
	�9�-"��"��S0$�>#A����q-$�,��  (tableware) ��0'
	�>�9�-"��%��%�A

�����!�
�������
���]�� 
��&9�����0�����
 "9@���0�	�
>#A��?�>�9�-"���
-�B��9�-"��  
�'&A'
	�

9�-
�� 125 ��� ��B�"9@�  �	��,�	!�����
���
-�����B$
 (SMEs) 100  ���  �
-����>,YB 25 

���  
��<�
�� ���'
	���
 250 
A��#	?�>�#B��  4-5 9_��0'B��
�%��"9@�'&A�B�$$�"��S0$�>#A����q-$�,��

"���
	�����<���Y$����� 1 �$�$�"����  �
-"9@�$�����  5  >��
���
�   >�9_  2548  ��
�������$�  

Global  Trade  Atlas  �-���B�"F��-�
���,�������99�	
������B�$$�"��S0$�>#A����q-$�,��
�

����B�����  50% �$�
&
�B�����B�$$���?�,
� ������������0  2.3   

 

�������0 2.1  �+�����$����,���
"���
	�%�� 

 

9�-"��'
	����Z� 
&
�B�'
	����Z�,�S$����B���B�$$� 

"���
	��<�,���������>�9�-"��  

* "��S0$�>#A����q-$�,�� (100 ���)  

* "��S0$�������Z� (5 ���) 100% ���>�9�-"�� 

* ��-"�S?$� (10 ���) (10,000 
A�����) 

* �������%`�
-
&�+A��%``�� (5 ���)  

* �$�#<�����
-"��S0$�9�-��� ( 300 ���)  

"���
	��<�,����B�$$�  

* "��S0$�>#A����q-$�,�� (25 ���) 45% �B�$$� 

* "��S0$�������Z� (7 ���) (15,000 
A�����) 

* ��-"�S?$� (9 ���) 55% ���>�9�-"�� 

* �������%`�
-
&�+A��%``�� (8 ���) (18,000 
A�����) 

* �$�#<�����
-"��S0$�9�-��� ( 50 ���)  
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�������0 2.2  
&
�B�����B�$$�'
	����Z�"���
	� 9_ �.�.2544 - 2548 (,�B�� : 
A�����) 

 

9�-"��'
	����Z�"���
	� 2544 2545 2546 2547 2548 

"��S0$�>#A����q-$�,���
-"��S0$����� 6,780.20 7,561.60 8,095.40 7,750.80 7,562.50 

�$�#<��B���
-�$�9�-��� 1,274.40 1,495.10 1,487.10 1,273.10 1,301.10 

"��S0$�������Z� 3,645.10 3,276.50 4,197.60 3,817.80 4,419.20 

��-"�S?$�9&�S?� 9��'��� �
-�
"�� 2,563.70 3,316.30 3,160.00 3,674.70 4,428.10 

'
	����Z�"���
	�$S0� k 5,788.50 4,715.10 4,057.10 4,406.10 6,813.10 

��

&
�B� 20,051.90 20,364.60 20,997.20 20,922.50 24,524.00 

 ��0
��A$
&
 : ��
��
����  

 

 

�����0  2.1  
&
�B�����B�$$�'
	����Z�"���
	� 9_ �.�. 2544 - 2548 

  

-

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

2543 2544 2545 2546 2547 2548 2549

�� �.�.

�
��	


� 
( �

��

�

��
)

�������	
��
���������
��������������
���
������������
������
���� �!"#�$��%�&���
 (

�������)*� �!"#

&�����+���,-�+
 �.��
��
����%�)&

 
 ��0
��A$
&
 : ��
��
���� 
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�����0  2.2  ����B��
&
�B�����B�$$�'
	����Z�"���
	� 9_ �.�. 2548 
&
�B���
 24.5 ���
A����� 

 

�������)*� �!"#
 4,419.2 
(18%)

&�����+���,-�+
 �.�
�
�� ����%�)&

 4,428.1 
(18%)

�������	
��
����
�������������������

 7,562.5 
(31%)

���� �!"#�$��%�&���
 (
 6,813.1 
(28%)

���
������������������
 1,301.1 

(5%)

�
��� : ���
��/
 

 

�����0  2.3  ����B������B�$$�'
	����Z�"���
	�9�-"��"��S0$�>#A����q-$�,��%9�
�B
9�-"���,��� 

����9 9_ �.�. 2545-2548 

 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

2544 2545 2546 2547 2548 2549

�� �.�.

�
��

	

�(

�
��


�
��

)

&�*�%����/0)� �-�*���

/�+��%�

 
 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        6 

2.2  
D������1�
������)��� 

 $����,���
��A�>�9�-"��%��
����B��A$�
-  80  "9@���A�#�	�����%

��	
	�� (soda-lime 

silica) ���+��	���0>#A>���-������'
	���B��A$�
-  80  "9@����+��	����>�9�-"��  "#B�  ����  ,	�9&�  

���
%
��  (dolomite)  ��B`\�
A�  '
	����Z���0�<���Y%�A��B  ��-!�  "��S0$���A�����q-$�,�� �
-

,
$�%` �A$
&
�+�����$����,���
��A�  ��������������0  2.3  �����0  2.4  �
-�����0  2.5   

 

�������0  2.3  
&
�B�����B�$$�'
	����Z���A� 9_ �.�.2544-2548  

 

9�-"��'
	����Z� 2544 2545 2546 2547 2548 

��-!� 5,847.40 7,426.30 8,274.10 10,119.50 10,756.40 

"��S0$���A�����q-$�,�� 2,134.90 2,243.00 2,498.50 2,528.30 2,873.30 

,
$�%` 1,356.40 4,337.80 3,197.10 3,131.40 2,855.50 


&���A��
-"��S0$�9�-��� 812.10 116.40 115.30 87.50 96.90 

>���A� 494.00 493.50 893.20 680.00 675.40 

�$�$S0� k �<��A����A� 785.80 965.90 943.70 1,200.30 954.50 

��

&
�B�(
A�����) 11,430.60 15,582.90 15,921.90 17,747.00 18,212.00 
��0
��A$
&
 : ��
��
���� 

 

�����0  2.4  
&
�B�����B�$$��$�$����,���
��A� 9_ �.�. 2544 – 2548 

 

-

2,000

4,000

6,000

8,000

10,000

12,000

2543 2544 2545 2546 2547 2548 2549

�� �.�.

���
	


� 
( �

��

�

��
)

�,&�&�����
�������������
&��1&

����23

��������&���
����
�����
	��&��

������
 ( /�������&��
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�����0  2.5  
&
�B�����B�$$�'
	����Z���#�-"��S0$���A���?�,
�  9_ �.�. 2548 �
-����B����0�B�%9

�
���,�������9 

 

��������&��
�
���������

2,465.1

���
(
0.4

���
407.7

�
��� : ���
��/

EU 385.55
(15.64%)

EU 6.85 
(1.68%)

 
  

 !���A$
&
�+	�	����
B��
�!-",=�%�A�B�
�����B�$$�'
	����Z�"���
	�#�	�"��S0$�>#A����q-$�,��

9�	
���&���B�'
	����Z�"���
	����#�	��
-
�����B��>�����B�"�A�>��
�� EU 9�-
�� 3,700 
A�����  

�	�"9@��A$�
- 50 �$�"��S0$�>#A����q-$�,����0�B�$$�  �B��"��S0$���A�����q-$�,��
�����B��>�����B�

"�A��
�� EU %
B
�����  9�-
�� 385 
A�����  ��
'
	����Z���?��$�#�	�
�
&
�B�9�-
�� 4,000 


A�����  !H�"9@�",��!&�>!�
-
����
!<�"9@��A$��H�I��A$�<�,��  �A$������>��-"���� REACH �
-

"����
���
��A$
�$�,A$�9*	���	>�������$�'
	����Z�"��S0$�>#A����q-$�,��"�S0$���I�'
9�-��#��

�������A��$�9�-"��%�A 

 

 

 

 

 

 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 
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����.  3   

��������*����#��G�����J��%�����!
��"#�$��
� 

%���&�$'(�����)#$)��� 

 

 �	0�,�H0���0!<��A$��<��H�+H�$�B���	0�>����'
	��	��A�"���
	�>��
�B
"��S0$�>#A����q-$�,���=�S$"�S0$�

�$����$��
�� "�S0$�!��'
	����Z�#�	���?!-�A$���
'�����$�,����0"�����9�-��� �����?�,��"�	����

9�"9z{$��$������0"9@��B��'�
�$�'
	����Z�!-�<�>,A"�	�$�������B$'&A��	���"9@�$�B���	0� �H0�>������

�����0$�!9�"9z{$�>�$�,����?�  �
,-,��� "#B� �-��0� (Lead)  ���"
��
 (Cadmium) ���"9@������0
��	I

�A�����$�B���	0� ���%�A����
,-,������#�	��
A"����"
=��A$��=$�!"9@�$������+H���?��	���,�S$"���#��	�

%�A "�S0$�!��
��!-+&��&��H
�
-�-�
$�&B>��B������
-���������<�����$�$����-,�S$�-���B��k             

>��B����� "#B� �
$�  %� "
=�"
S$� ��-�&� G
G  �
,-,���",
B���?"9@��B��9�-�$���0��>�#�?�"�
S$�

�$�'
	����Z�"���
	���0"�	

�%9"�S0$"�	0
����� ���

����� #B��
�$��,�&
	>����,
$
����$�"�
S$� 

�
-$S0�k �H0�,��'	�"�
S$�����
B����
'�����$�,�� ���"F��-$�,����0
����	;"9@����,�S$�B�� �=$�!!-


-
���
,-,���",
B���?9�"9z{$�
�
�>�$�,��%�A 

 !���	I����$��
,-,�����09�"9z{$�
������#�-�����0�
B��
��A���A���? �<�>,A��B
-,�B�����

,�S$$������B��k ��0 ��
���0 "��0���A$� "#B� $������$�,���
-�� �,B��,��]$"
�	�� (FDA) 

��-���
��	����,�������9 �A$��<����$$��-"�����
-�A$�<�,���B��k 
������
���'
	�'
	����Z�

��0��
'�����$�,��"�S0$��A�����

�0�>!>��A�����
9
$����>,A��B'&A��	���   �����?�'&A'
	���#�-!-�A$�

��-,���+H��A$�<�,���
-�����
��-������'
	�>,A
����9�"9z{$�$�&B>��-�����0�<�,��%�A   �
,-,�����0

�A$��<���������
9�	
�����9�"9z{$�
�$�&B 2 #�	��S$ �-��0� (Pb) �
-���"
��
 (Cd) ���$A��$	��	�����

���$���

���]������B����� 
���]��������$�9�	
���-��0��
-���"
��
��0���A��>���#�-

"�
S$�   "���
	���0�&A!������� %�A��B  

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” 

 

���
-"$����$��	��
���]��>�����	"���-,��&>����'��� �. 

 

��B
-
���]��
��	������
A���
H�������,
������S$ ��������
,-,���!�����$�B����0�A$����!-

���!�$� ���"
������>,A>�
A"��������������>#A���!�	�
����0��� ���"�
���0>#A>��������%�A��B     

����$�	�	� (����?<��A
) �H0�"9@������0��%�A��0�%9>�$�,���
-"��S0$��S0
��0"�����9�-��� ���$�B���B����0



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 
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��
'�����$�,��>����>#A��� ("#B� �A��>��$���#�-) !-��?��	?�>,A��
'���������$�	�	�"!S$!�� (4%)   

"9@�"�
� 24 #�0��
� !����?�!H��<������0'B�������
'�������#�-����
B��
����!�$�9�	
���
,-,�����0


-
��$$�
�!�����$�B�� "��S0$�
S$��0�	�
>#A>�����	"���-,�9�	
���
,-,�����0
-
��$$�
�!��

���$�B���S$ "��S0$�$-�$

	��$��$�#�0��"9����
	"�$��(Atomic absorption spectrometer, AAS)             

�H0���
��+���!,�������0
�9�	
���A$�>��-���,�H0�>�
A�� (ppm)  ���>�,
��k 9�-"��%�A
����

�<�,��
���]��>�����	"���-,�9�	
���
,-,���>�'
	����Z�"���
	� �H0�'&A'
	���0�A$�����B��	��A�%9

!<�,�B�����9�-"����?�k !<�"9@��A$������
-9*	���	��
�A$�<�,������
B��$�B��"��B�����"�S0$>,A'B�����

����$��������	��A� 

 "
S0$ 30 "
I��� 2548 ��0'B��
���-���
��	����,�������9%�A
�9�-��� Commision 

Directive 2005/31/EC   amending Council   Directive  84/500/EEC �<�,���	��������!�	"���-,����

9�"9z{$�������A��9�-"���-��0��
-���"
��
 >���#�-"�
S$�"���
	���0��
'�����$�,�� �
-"�S0$"9@�

���9*	���	>,A+&��A$��
-�$��
A$�����U�-"���� 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 �<�,��>,A��������!����Z��
-�����0��
'�����$�,���A$�%
B+B��"�
��&B$�,��>�

9�	
����0"9@�$�������B$������ ,�S$"9
�0���9
�$���9�-�$�,�S$����
���	�$�$�,���
-�<�,��>,A
�

������!�A$��
�� (traceability) �B�!-�A$���-�<�%�A�����?��$� "�S0$��������
 "�����S�'
	����Z���0
�

9\Y,� >,A�A$
&
��B'&A��	��� �
-��
��+�-���$�"�����-���'	�#$��B��k 

 �<�,����	��������!�	"���-,���B"�	
$A��$	�
���]��������$� BS  6748/1986 >#A"���	� AAS 

>�������!�	"���-,� ��B�<�,���
���]��������$��$��,�������9 %�A��A%��A$�<�,�����%
B�-��

�	��������!�$� ��B�<�,���B���0�	����?�k ��
��+���!,�%�A �<�,����-��0��<�,��%�A��0�-��� 0.1 mg/L 

�
-���"
��
��0 0.01 mg/L �
-�<�,���B����!<����  (permissible limit) �$�9�	
���-��0��
-���"
��


�<�,��%�A��0�-��� < 0.2 mg/L �
- 0.02 mg/L ��

<���� �H0��A$�<�,����?!-�B�'
��-�����

'&A9�-�$����%����0
��
������B�$$�>��
�B
�,�������9 ��?���B�����0 20 ��I���
 �.�.2550 "9@��A�

%9 

 

 

 

 

 

 

 

 

 

 

 

 



������F����
�&��� �����������������$�������"�	0
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����. 4   

��������*���B���!�������$�
.�)#$),!'���� 

��.
�
!�����	����&�$'(�����)#$)����������J��
��# 

 

 
��I��%�A��������B�� k �&B�B�����������!��$�,��  �?<�  �
-'
	����Z�$�,��   ������0!<�"9@��B$

�B�����%�A��B  ",
=� (Fe)  ����-��� (Zn)  %$�$��� (I)  ��
"���
 (Ca)  "9@��A�  ������0%
B!<�"9@��B$

�B�����%�A��B  �-��0� (Pb)  ���"
��
 (Cd)   9�$� (Hg) "9@��A�  ����",
B���?�B�'
��?��A�����
-%
B���B$

�B�����  �H?����9�	
���
-�-�-"�
���0%�A���������?�  ���
%��$��B������B$����������  ������0"9@��	I

�A������B$�B�����%�A��B  �-��0�  ���"
��
  9�$�  "9@��A� �-��0�"
S0$�-�
$�&B>��B�����!-
�'
�B$���

���������A���B������
-�
$��$�"�=���0�<�
��"!�	Y"�	���  �����0�%9��?��<�>,A"
=�"
S$����$�����?�
�

�<�>,A"9@�����
,	�!���H0�"9@�$�������B$"�=�>������  �
-"9@�$�������B$�-��9�-���  %�  ���"�	�

$�,��  ���  �
-,��>!  �B��>�'&A>,YB$�!
�'
�B$�-�����"�	�$�,���
-�-��9�-���  ���"
��
!-
�

'
�<�>,A��-�&�+&������B$�  �<�
��9$�  ���  �
-%� "9@��A�  ���"
��
�B��,�H0�!-%9"�
S$�$�&B��


",�S$��
-�$`\�  $����"�S?$����$����  �S$ 
����"!=�,��"�B�  9����
��-�&���0��B�����   

 ����0>#A����B���#�-"���
	��
-��A������9�-�$��A���-��0�  ���"
��
 ���"F��-$�B���	0�

��#�-��0
������  ���A
  �
-��",
S$�  
��
��B��9�-�$��$����"
��
   �����?�9�-"���B�� k !H�>,A

���
�<���Y��0!-9�$����%
B>,A
��I��,�S$�����%�A����	I!������",
B���?  �������H�I��	!���
-�<�,��

"��Z�9�	
������%�A"9@��U,
���H0���B
-9�-"��!-
��U"��Z�����B�����%9 

 !���A$�<�,���$�9�-"���B�� k !-���B�  �A$�<�,��!-��B�9�-"���$���#�-"9@� 3 �
�B
   

>,YB k �S$ 

1. ��#�-������  (flat  ware)  ,
��+H���#�-��0
����

H����>�%
B"�	�  25  
	

	"
�� 

2. ��#�-���
H�����"
=�  (small  hollow)  ,
��+H���#�-��0
����

H�
����B� 25  


	

	"
��  ���
!��A$���B�  1.1  
	��  �H0����9�-"����
+A��#����`�
-",�S$��A��  ��B

���9�-"�����$$��B��,�� 

3. ��#�-���
H�����>,YB (large  hollow) ,
��+H���#�-��0
����

H�
����B� 25  
	

	"
��  

���
!�
����B�,�S$"�B����  1.1  
	�� 

�<�,�����#�-��0"9@������� ���9�-"��%�A�<�,��,�B���$����!<����9�	
���
,- 

(permissible  limit) "9@�
	

	���
 / 
	��   ",
S$���#�-���$S0� k  ��B���9�-"���<�,��"9@�
	

	���


�B$�����"��	"
��  �$�!����?>����
���]�����
�����<�,�����$���	"���$�9���$�+A�� (Lip and 

Rim)  �H0�"9@���	"����0��
'������	
�_9����-�S0
  "���-F-��?�'&A��0!-�B��	��A�%99�-"��>�  �=����H�I�

�A$�<�,���$���B
-9�-"����A$
��?��!A�>,A,A$�9*	���	��������A��   

"9@���0�B����"���<�,���9�-"���,��]$"
�	��  �H0�>#A�A$�<�,��>�
���]��  FDA  �H0���
��+>#A

��$��
�
��?�9�-"��%�A  ��B�����]$�!
��A$�<�,��"F��-�$���]��"$� "#B�  �A$�<�,�� California 

Proposition 65  �H0�$�!!-����B��!���$�  FDA  �A$�<�,����0"�A
�����0���>���-��?�S$�A$�<�,��  

California  Proposition  65  "���-F-��?�'&A��0!-�B��	��A�%9��0�,��]$"
�	��!-�A$��	!�����A$�<�,���$�

��B
-��]�A�� 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 
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 9\!!�����<�������
���]��'
	����Z�$����,���
 9�-"��%��  (�
$, TIS) >#A�A$�<�,����



���]��  ISO  ���
-"$����$��A$�<�,���$�9�-"���B�� k ����>��������0  4.1  

 

�������0 4.1  �������!<�����$�9�	
���-��0��
-���"
��
��0����%�A!����#�-"���
	���0>#A���$�,�� 

 

���!<������0$��Y��>,A
�%�A (Permissible limits) 

ppm (mg/L) mg/dm
2 


���]�� 

(Standard) Flat 

ware 

Small 

hollow 

Large 

hollow 

Cup & 

mugs 

Pitcher Flat 

ware 

Pb 3.00 2.00 1.00 0.50 0.50 - FDA 

Cd 0.50 0.50 0.25 - - - 

FDA  Lip  and  

Rim 

Pb - - - 4.0 - - 

 Cd - - - 0.4 - - 

Pb - 5.00 2.50 - - 1.70 JIS&TIS 

Cd - 0.50 0.25 - - 0.17 

Pb 0.226 0.10 0.10 0.10 0.10 - California 

Proposition 65 Cd 0.164 0.322 0.084 - - - 

Pb 2.00 2.00 2.00 2.00 2.00 - Massachusetts  

Regulation Cd - - - - - - 

Pb - 2.00 1.00 0.50 - 0.80 ISO 

Cd - 0.50 0.25 0.25 - 0.07 

Pb - 4.00 1.50 - - 0.80 EEC 

Cd - 0.30 0.10 - - 0.07 

  

 ����<�,��9�	
���-��0��
-���"
��
>���#�->�B$�,���<�>,A'&A'
	��A$�������������$�

�	��A�>,A%�A
���]��������"
S$�>#A���+��	��
-��-������'
	���0",
�-�
  9\!!����
�����H�I�9�	
��

�$��	���$$�%�����0����%�A!����#�-"���
	��
-��A��A��  !H�"9@�"�S0$���0'&A"��0���A$����!-�	���
�A$
&


�B$%9 

 

 

 

 

 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 
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����. 5 


D�������������
�����*��"�����'(�����)#$)��� 

 

 %�A�<�"�	�����H�I��+�����,A$�9*	���	����	"���-,����$��$�������"���
	��
-��A�>�

9\!!����    ����	��>#A����$�+�
    "�S0$�	"���-,�,��+������$�������  ������
��
��+>����

�	"���-,����$���0�<�"�	����"$�  �
-���
�A$�����	"���-,����$���0%
B��
��+�<�"�	����"$��$�

������"���
	��
-��A� 

 

5.1. ��G�!B�'������ 

5.1.1  %�A$$�����$�+�
"�S0$9�-"
	��+�����,A$�9*	���	����$�������"���
	��
-��A�    

����$�+�

�,���A$,
��  �S$ 

� �A$
&
��0�%9 %�A��B  �A$
&
������   9�-"��'
	����Z�   9�-"���$�$����,���
  

 �
-�
�� 

� �A$
&
���
�A$�����$���������0!-�����	����	"���-,����$� 

o ������
�,A$�9*	���	���"$� 

o �������	"���-,����$���0�<�"�	����"$� 

o �������	"���-,����$���0�B�>,A,�B�����$S0� 

o ��",����0�B�>,A,�B�����$S0��	"���-,����$�>�/�B��9�-"�� 

o ��9�-
����0>#A>�������$� 

� ���
�A$����>,A��]
�����������	"���-,����$� 

� ���
�A$�������#B��",
S$ 

5.1.2 %�A�B�����$�+�
��B������"���
	� ��������A�  ��
 726 ������ "9@�������"���


	� 654 ������ (�A$�
-  90) �
-��������A� 72 ������ (�A$�
- 10)  (���
-"$�������$�+�
����

>����'��� !) 

5.1.3  9�-
�
�
-�	"���-,�'
����<�"�	���� (���
-"$�������>� 5.2 �
- 5.3) 

 

5.2. 2#���!B�'������ 

  %�A�������$�����$�+�
�
��
�  98  F���  �	�"9@��A$�
-  13.5   "9@��A$
&
������"���
	� 

80 F��� �
-��������A� 18 F��� !<����"9@������������B$
/�
��/>,YB  �������>������0 5.1 

 



������F����
�&��� �����������������$�������"�	0
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�����0 5.1 ��������B���$���������0>,A�A$
&
�A��"���
	��
-��A� 

 

 

5.2.1. 2#���
B���	,������������������',��$������!
��*��"�����'(����� 

    �A$
&
��?%�A!������$�+�
��0�B�%9��?�,
�        654 ������ 

    
��������$�����$�+�
    80 ������  �	�"9@��A$�
-12 

 

5.2.1.1. "�������.����������
����� 

  ������"���
	���0�$�����$�+�
 80 ������  
���?�����������>,YB  �
��  �B$
  ��$��
�


9�-"��$����,���
,
���S$  ��-"�S?$�  +A��#�
  �$�9�-���  ������Z�  ���+��	�  ����	"���-,��A$
&


���B�������"���
	�����>,YB
�,A$�9*	���	���  �B��������"���
	�����"
=�
��%
B
�,A$�9*	���	���   

�������>��������0 5.1   

 

�������0 5.1  '
!������$�+�
�A$
&
,A$�9*	���	����$�������"���
	� 

 

����������
����� 
*��!"����� 	B���� 

	B���� ����#$ 

*��!%�@3  1 11 10 91 

o ��-"�S?$� 4 4 100 

o +A��#�
 4 4 100 

o ������Z� 3 3 100 

*��!�#��  2 20 9 45 

o ��-"�S?$� 2 2 100 

o +A��#�
 9 3 33 

  

 

�/����� %��# 

�����
�
��
	�4�, 13%

�����

�
��&���, 

26%
�����


�
�����%, 
61% �����
�
��

	�4�, 61%

�����

�
��&���, 

28%

�����

�
�����%, 

11%
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�������0 5.1  '
!������$�+�
�A$
&
,A$�9*	���	����$�������"���
	�(�B$)  

  

����������
����� 
*��!"����� 	B���� 

	B���� ����#$ 

o �$�9�-��� 4 1 25 

o ������Z� 1 1 100 

o ���+��	� 3 2 67 

o $S0�k 1 0 0 

*��!�3��  3 49 9 18 

o ��-"�S?$� 4 1 25 

o +A��#�
 6 1 17 

o �$�9�-��� 29 1 3 

o ������Z� 3 1 33 

o ���+��	� 5 4 80 

o $S0�k 2 1 50 
1�����������B$
,
��+H�  �	�������+���%
B��
��0�	�  %
B"�	� 50 
A�����  ��A�����%
B
����B� 50 �� 
2�����������
��,
��+H�  �	�������+���%
B��
��0�	�  "�	� 50 
A����� ��B%
B"�	� 200 
A�����  ��A����� 51-200 �� 
3����������>,YB,
��+H�  �	�������+���%
B��
��0�	�  "�	� 200 
A�����  ��A�����
����B� 200 �� 

 

5.2.1.2. *����#�#�!*��2�����)��
��D�� 

������"���
	���0�$�����$�+�
 80 ������  
� 50 ������   ��0�B�$$��	��A�%9�B��9�-"��   

�������>��������0 5.2 

 

�������0 5.2 �A$
&
����B�$$��$�'&A�$�����$�+�
 (������"���
	�) 
 

����#$ 
���������
3����*

	B����"����� ��$'����.
3���� 

%
B�-�� 1 
��, $$�"��"
�� 

<10 2 Y�09���, $$�"��"
��, >�A,���, �
B� 

10-30 20 `�
	99����, Dubai, �,��]$"
�	��,  $	�"���, $"
�	��, ����9, "��,
�, 

Y�09���, !��, $	�"���,�"9� ,�������, %�A,���, ��
�&#�, "������
, EU, 

"������
, 
�"
"���, $	����	"���, ����
�"��, ���
����, �$
�
���, 

$	��
�, ��&%�, ��
�&#�, �	���9��, $����I, $$�"��"
��, $	���!��, �
�B


$�"����, "��,
�, "$"���>�A 
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�������0 5.2 �A$
&
����B�$$��$�'&A�$�����$�+�
 (������"���
	�)  (�B$) 
 

����#$ 
���������
3����*

	B����"����� ��$'����.
3���� 

31-50 5 ���0�"��, $	��
�, !��, $����I, �B$��� 

51-70 2 
�"
"���, ���
����, ���0�"��, $����I, Y�09���,>�A,��� 

71-90 10 $����I, ���0�"��, $$�"��"
��, �-���$$��
��(UAE), ����9, "$"#��, Middle 

East, �,��]$"
�	��, %�A,��� 

>90 10 ����9, "�$�
��, ���"��, ��	�"�$���
���, �,��]$"
�	�� 

��
 50  

* "�������'
'
	��$������� 

 

5.2.1.3.  ��������',��$���!
��%���������
�����*��"�����)�3������$'���1�
������    

   '(�����   

   ������"���
	���0�$�����$�+�
 80 ������  
� 30 ��������0�-����������09\!!�����<�"�	�������

�	"���-,����$�"$�   ���������%
B%�A����������$����
��
��+,A$�9*	���	���   �������>��������0 

5.3 

 

�������0 5.3  �������	"���-,����$�>�,A$�9*	���	����$�������"���
	� 

����
����,���
����D
��������
����� ������ 

��',��$���!
�� 
������� 

��G���',��$���!
�� +!��
����
�
���� 

+�3+!��
����
�
���� 

��$'�/N��    


��I�-'	�,�A���0�%9 
$�.613,614  � 

���� /dimension 
$�.613,614 / ISO 10545-2:1995  � 

����&��H
�?<� /water  absorption 
$�.613,614 / ISO 10545-3:1995  � 

��������"�
� /Chemical resistance %
B�-��/
$�.613,614/ ISO 10545-13:1995  � 

���
�	�"��?�� 
$�.613,614  � 

Modulus of rupture and breaking 
strength 

ISO 10545-4:2004  � 

Abrasion resistance 
$�/ISO 10545-6,7:1995  � 

Thermal shock resistance ISO 10545-9:1995  � 

Linear thermal expansion ISO 10545-8:1995/��
�&B
S$�$�"��S0$�  � 

Moisture expansion ISO 10545-10:1995  � 

Crazing  resistance 
$�/ISO 10545-11:1995  � 

Frost resistance ISO 10545-12:1995  � 

Stain resistance ISO 10545-14:1995  � 

Slipperiness SAA AS/NZS 4586 :1995  � 
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�������0 5.3  �������	"���-,����$�>�,A$�9*	���	����$�������"���
	� (�B$) 

����
����,���
����D
��������
����� ������ 

��',��$���!
�� 
������� 

��G���',��$���!
�� +!��
����
�
���� 

+�3+!��
����
�
���� 

Moisture content �$��	� %
B�-��  � 

�
���	�?<��	� ISO  � 

���
,����B�  ���
,�S�  �-�$�  
���$�"�
S$� 

%
B�-��//ISO  � 

���+��	�  ������"�A�  ���"�
� ISO  � 

�����-��� ��������B$� water  
mark 

ISO/
$�.  � 

D���&��    

Thermal  Shock �A$�-"�=�/ Thermal 
shock  120-150-180oC 

%
B�-�� / Ceram PT33/BS EN 1183:1997/pt37  � 

Microwave safe %
B�-�� / /Inhouse /Ceram PT34  � 

Crazing  resistance Inhouse/BS EN13258 : 2003 /BS4034  � 

% Water absorption (fired) %
B�-�� /Inhouse/
$�.602-2529/BS EN 1217  � 

%Water absorption (biscuit) %
B�-��   � 

���!�$��B� pH �$��?<� %
B�-��  � 

���,����,
��"'� %
B�-��  � 

��,
��"'�/ Color %
B�-��/Inhouse  � 

Particle size distribution %
B�-��  � 

,�����A���-����  200 / 325 "
# %
B�-��  � 

Loss of  ignition %
B�-��  � 

Moisture content %
B�-��  � 

Detergent attack Ceram BCRL WW1/Inhouse  � 

Crazing resistance BS EN 13258  � 

Dishwashing %
B�-��/BS EN 12875-4  � 

Modulus of rupture and breaking 
strength 

%
B�-��  � 

Linear thermal expansion %
B�-��  � 

�-��0� �
- ���"
��
 %
B�-��/BS6748  � 

Chipping test %
B�-��/ASTM C368-94  � 

Metal marking Ceram PT38/Inhouse  � 

*����$!
�    

����A���-���� 200/325 "
# %
B�-��  � 
����&��H
�?<� %
B�-��  � 
Loss on Ignition %
B�-��  � 
Crazing resistance �&��������$����,���
"��S0$�"�
S$��	�"'�  � 
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 �������0 5.3  �������	"���-,����$�>�,A$�9*	���	����$�������"���
	� (�B$)  

  

����
����,���
����D
��������
����� ������ 

��',��$���!
�� 
������� 

��G���',��$���!
�� +!��
����
�
���� 

+�3+!��
����
�
���� 

���,���� (Linear shrinkage �B�����

$$����/"����
�	�) 

%
B�-��  � 

���,����,
��"'� %
B�-��  � 
���!�$����"��(��
$�����
-"'�)/ 

"'����$��� 

%
B�-��  � 

Specific  gravity (�?<��	�,
B$) %
B�-��  � 
Specific  gravity (�?<�"�
S$����

���$
	"�$�����) 

%
B�-��  � 

���

-"$����<���"�
S$�(��$�) %
B�-��  � 
%
B�-�� 
'#.  � 


1*�
�O� 
   

Modulus of  rupture 
$�  � 

Modulus of  rupture (green) 
�&���"�����
���
,-�
-������,B�#��	 
(Benchmarking  project) 

  

Crazing  resistance 
$�.  � 

Abrasion test SASO  � 
Particle size distribution (Sedigraph) %
B�-��  � 
Modulus of rupture and breaking 

strength (Netzsch) 

%
B�-��  � 

Chemical resistance 
$�.  � 
Crazing resistance 

(autoclave/thermal shock) 


$�./JIS  � 

Thermal shock resistance 
$�.  � 
% Water absorption 
$�.  � 
���!�$��� (Color variation  by 

Chromameter) 

%
B�-��  � 

Particle  size  distribution (finer 

than-10um) 

,����S$ characteristic of ceramic  � 

���,���� ,����S$ /  

"���
	��� �$�9���� �	
������<� 

 � 
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�������0 5.3  �������	"���-,����$�>�,A$�9*	���	����$�������"���
	� (�B$)  

   

����
����,���
����D
��������
����� ������ 

��',��$���!
�� 
������� 

��G���',��$���!
�� +!��
����
�
���� 

+�3+!��
����
�
���� 

%Warpage "���
	��� �$� 9���� �	
������<�  � 
%Water absorption 
$�./ ,����S$  � 
% Loss of  ignition "���
	��� �$� 9���� �	
������<�  � 
%����A���-���� ,����S$ / "���
	��� �$� 9����  �	
������<�  � 
Specific  gravity ,����S$ / "���
	��� �$� 9�����	
������<� / 

�&���"�����
���
,-�
-������,B�#��	 

(Benchmarking  project) 

 � 

Viscosity by Brookfield and  baroid  

control of slip & glaze  rheology 

�&���"�����
���
,-�
-������,B�#��	 

(Benchmarking  project) 

 � 

���
�����"9�$-"9z{$� 
$�.  � 
Thixotropy ,����S$  � 

�/.�P (�
�D1!��)    

Chemical  Composition (AAS,  

Gravitric  method, Titration/ 

Calorimeter , Flame photometer) 

%
B�-��  � 

Viscosity "�������'
������$��$�
&��A�  � 
����A���-������0 74 um�
- 45 um "�������'
������$��$�
&��A�  � 
%����A���-���� �+�����	!���	����������
-"�����
���,B�

9�-"��%�� 

ISO 

9001:2000 

 

���,���� �+�����	!���	����������
-"�����
���,B�

9�-"��%��/"�������'
������$��$�
&��A�/


���]��������$���0�%9 

ISO 

9001:2000 
� 

%Water absorption �+�����	!���	����������
-"�����
���,B�

9�-"��%��/"�������'
������$��$�
&��A�/


���]��������$���0�%9 

ISO 

9001:2000 
� 

���!�$��� (,
��"'�) �+�����	!���	����������
-"�����
���,B�

9�-"��%��/"�������'
������$��$�
&��A� 

ISO 

9001:2000 
� 

Loss on ignition �+�����	!���	����������
-"�����
���,B�

9�-"��%��/"�������'
������$��$�
&��A�/

���"'����$�>�"����
$���

���]�����

���$���0�%9 

ISO 

9001:2000 
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�������0 5.3  �������	"���-,����$�>�,A$�9*	���	����$�������"���
	� (�B$) 

 

����
����,���
����D
��������
����� ������ 

��',��$���!
�� 
������� 

��G���',��$���!
�� +!��
����
�
���� 

+�3+!��
����
�
���� 

���,
$
��� �+�����	!���	����������
-"�����
���,B�

9�-"��%��/���"'����$�>�"����
$���



���]��������$���0�%9 

ISO 

9001:2000 

 

�/.�P ('����/�)    

Thermal  shock  resistance %
B�-��(��	I��+customer)  � 
Chemical  resistance(water bath) %
B�-��(��	I��+customer)  � 

 

5.2.1.4. *����#"�����'(�����
3��
���3��%����3������/.�!B�'��������',��$���!
��      

 ������"���
	���0�$�����$�+�
 80 ������  
� 48 ��������0%�A�B����$�B��>,A,�B�����$S0�

�<�"�	�����	"���-,����$�  �H0�
���?�,�B�����>��
-�B��9�-"��  �������>��������0 5.4    

 

�������0 5.4  ���#S0$,�B�������0�<�"�	�����	"���-,����$�>,A������"���
	� 

 

&/.���3����� ������ 
��',��$���!
�� 

��$'�� ��$'���1�
������ 

�3����$'��    

Smith – Emery  

Company 

ASTM.C482, C674, C648, C650, C501, 

C498, C499, C373, C1028-89 

�,��]$"
�	�� ��-"�S?$� 

Centro  Ceramico  

Partiva  

EN87,99,100,202 $	��
� ��-"�S?$� 

Setsco Service Pte Ltd. DIN18166 �	���9�� ��-"�S?$� 

Ceram Research Thermal shock test $����I +A��#�
 

 Microware safe   

 Edge  Chipping   

 Metal  Marking   

 Dertergent  Attack   

 Dish Washing Safe   

SGS    ���$�"���
	� �B$��� +A��#�
 

SIRIM QAS Sdn. Bhd. Corrosion  Test 
�"
"��� "�A�
S$ 

IMERYS XRD $����I +A��#�
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�������0 5.4  ���#S0$,�B�������0�<�"�	�����	"���-,����$�>,A������"���
	� (�B$)  

 

&/.���3����� ������ 
��',��$���!
�� 

��$'�� ��$'���1�
������ 

��$'��+��    

�&���"�����
���
,-�
-

������,B�#��	 

ISO10545-3 %�� ��-"�S?$� 

 �-��0��
-���"
��
  ��-"�S?$�/ 

+A��#�
 

 Chemical  Analysis  ��-"�S?$�/+A��#�
 

/trader/"�A�
S$/ 

���+��	� 

 Thermal shock test  +A��#�
 

 Center impact test  +A��#�
 

 Edge chipping test  +A��#�
 

 Microware heating test  +A��#�
 

 Dishwashing  +A��#�
 

 Metal  marking  +A��#�
 

 Detergent  attack / Static  immersion test 

for determination  of the  resistance  of  

decorated  ware  to  alkaline  detergent  

attack 

 +A��#�
 

 Crazing resistance  +A��#�
/ 

�$�9�-��� 

 Linear thermal expansion  ��-"�S?$� 

 Thermal  conductivity  "�A�
S$ 

 Scanning electron microscope  ������Z� 

 X-ray Diffractometer  ��-"�S?$� 

�!�. ���

$������  Bending  strength %�� ��-"�S?$� 


,��	���
��"#���>,
B �������?<�,���,����&��H
 %�� ��-"�S?$� 

Sibelco Minerals 

(Thailand) Co., Ltd. 

Chemical  Analysis (XRF) %�� ��-"�S?$�/���+��	�/"�A�


S$/������Z� 

 Particle  size  distribution (Sedigraph)  ��-"�S?$�/ 

������Z� 

 Linear thermal exapnsion  ������Z� 
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�������0 5.4  ���#S0$,�B�������0�<�"�	�����	"���-,����$�>,A������"���
	�(�B$) 

 

&/.���3����� ������ 
��',��$���!
�� 

��$'�� ��$'���1�
������ 

�!�. "$=
$�����-$����� Particle  size  distribution analysis %�� ������Z� 

 chemical analysis (XRF)  ������Z�/ 

���+��	� 

 Linear thermal expansion   ������Z� 

 Methylene  blue  index  ������Z� 

 Soluble  salt (ppm)  ������Z� 

 Soluble sulfate(ppm)  ������Z� 

�&���������	�����
�
-

"�����
��#������,B�#��	  

Antimicrobial activity test %�� ������Z� 

!�
#���	���   

!�/�
�����
,��	���
�� 

Antibacterial %�� ������Z� 


,��	���
��"�����
�����

���� 

X- ray diffraction %�� ��-"�S?$� 

��
�	�����������	��� Linear thermal expansion %�� ��-"�S?$� 

 �-��0� �
- ���"
��
  �$�9�-���/+A��#�
 

 "�S?$�	�, "�
S$�  �$�9�-��� 

 Chemical  Analysis (Metal ion content)  ���+��	� 

Mineral Assay and 

Services co., ltd 

Chemical  Analysis  %�� ���+��	� 

�&���"��S0$�
S$�	!��

�	����������
-

"�����
��   !�/�
�����


,��	���
��  

Chemical  Analysis  %�� ���+��	� 

�&��������$����,���


"��S0$�"�
S$��	�"'� 

�-��0��
-���"
��
 %�� +A��#�
/ 

�$�9�-��� 

 Crazing resistance  �$�9�-��� 

 "�
S$� , �	� , ��  +A��#�
 

 ���+��	�,�?<�"�
S$�, ���'�
��  �$�9�-��� 

 ���,�����$��	�  �$�9�-��� 

% Water absorption +A��#�
/������Z�/ 

�$�9�-��� 

 

Linear thermal expansion 

 

+A��#�
/ 

�$�9�-��� 
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�������0 5.4  ���#S0$,�B�������0�<�"�	�����	"���-,����$�>,A������"���
	�(�B$)  

  

&/.���3����� ������ 
��',��$���!
�� 

��$'�� ��$'���1�
������ 

 Particle size distribution  +A��#�
/ 

�$�9�-��� 

 Chemical  Analysis  ���+��	� 

�!�."$�!�"$� (9�-"��

%��)  

�-��0��
-���"
��
 %�� +A��#�
 

 Dish washing  +A��#�
 

 Thermal shock resistance  +A��#�
 

Intertek Testing Services 

(Thailand) Ltd.  

�-��0��
-���"
��
 %�� +A��#�
 

 Dish washing  +A��#�
 

 Thermal shock resistance  +A��#�
 


,��	���
�����
� 

���	���� 

Corrosion  Test %�� "�A�
S$ 

 

5.2.1.5. ,����������%���
J#��1���������',��$���!
��'(�����!
��3�+���N%��'��!%���$'�� 

    ������"���
	���0�$�����$�+�
 80 ������  
� 16 ������ ��0�������
�A$����>,A�����]
����  

�������	"���-,����$�   ��B�B��
��%
B%�A�-��9�	
�������0�A$�����	"���-,����$�%�A   �������>��������0 5.5 

 

�������0 5.5 ���
�A$����>,A��]
�����������	"���-,����$�"���
	�>,A"�	�>�9�-"�� 

 

������ 

��',��$���!
�� 

������� 

��G���',��$���!
�� 

��������� 

(�
���3��/�T) 

��$'�/N��   

 ISO 13006 

ISO 10545-��� PART 

EN +Series ��0"��0���A$� / EN87     

ASTM 

JIS / JIS A5209 

GULF STANDARD NO.779/1997 

GS 778/1997 

%
B�-�� 
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 �������0 5.5 ���
�A$����>,A��]
�����������	"���-,����$�"���
	�>,A"�	�>�9�-"�� (�B$)  

 

������ 

��',��$���!
�� 

������� 

��G���',��$���!
�� 

��������� 

(�
���3��/�T) 

D���&��   

Microwave safe 
���]������9 40 

Dish washing �,��]$"
�	�� %
B�-�� 

�-��0��
-���"
��
 %
B�-�� %
B�-�� 

Water absorption %
B�-�� %
B�-�� 

Crazing resistance %
B�-�� %
B�-�� 

Migration test for stainless steel   Italian  D.M.21-03-1973 1-2 

Migration test for silicone German 21 CFR,  SEC177.2600 1-2 

Oven and dishwasher safe %
B�-�� 

Metal marking %
B�-�� 

5-8 

XRD %
B�-�� 20-30 

XRF %
B�-�� 50-60 

*����$!
�   

����A���-����  200, 325   "
# 

����&��H
�?<� 

���,����,
��"'� 

Loss on ignition 

Crazing resistance 


���]������9 40-60 

(�H?�$�&B����������$�) 

"�S?$�	�/��/"�
S$� %
B�-�� %
B�-�� 

������A�� %
B�-�� %
B�-�� 


1*�
�O�   

Linear thermal expansion (body –glaze) %
B�-�� 3 - 4 

Chemical composition by XRF %
B�-�� 3 - 4 - 100 

Modulus of rupture %
B�-�� 3 

'����/�   

���
��=����"#	��
�$�'
	����Z� %
B�-�� %
B�-�� 

���
��=��$������ %
B�-�� %
B�-�� 

 

5.2.1.6. ����$�����.%&�%������',��$���!
��*��"�����'(����� 

������"���
	���0�$�����$�+�
 80 ������  
� 29 ������ ��0�$�����$�+�
���>#A

��9�-
��!<����,�H0�>�����	"���-,����$�   �B��>,YB!->#A��9�-
��9_
- 10,000 – 50,000 ���  

�������>��������0 5.6 
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     �������0 5.6 ��9�-
����0>#A>�����	"���-,����$��$�������"���
	� 

 

����$��� (���/�T) 	B����(���) ����#$ 

< 150 1 1.3 

3,000  - 6,000  2 2.6 

10,000-20,000  8 10.3 

30,000-50,000 8 10.3 

70,000 - 83,000 2 2.6 

100,000-120,000 4 5.1 

150,000-380,000 3 3.8 

5,000,000 1 1.3 

%
B
��A$
&
 49 62.8 

 

5.2.1.7. 
�'��1��.
3�%����3������/.�%���$'��  

������"���
	���0�$�����$�+�
 80 ������  
� 50 ������  ��0�!A���",����0������     "���


	��B�>,A,�B�����$S0����$�>�9�-"��    ���B���",��,
��%�A��B  �A$����'
!��,�B�������0%�A���

�������$�
���]�����
  �
-"��S0$�
S$�	"���-,����$��������   �������>��������0 5.7 

 

          �������0 5.7 ��",����0������"���
	��B�>,A,�B�����$S0����$�>�9�-"��  

 


�'��1 	B����(���) ����#$ 

"��S0$�
S$�	"���-,����$�������� 23 19.5 

%
B
�0�>!'
�	"���-,����$��$���	I�� 6 5.1 

�A$����'
!��,�B�������0%�A����������$�


���]�����
 
28 

23.7 

�A$����'
!��,�B�������0"9@��
�� 19 16.1 

$S0�k 12 10.2 

- %
B
�"��S0$�
S$G   

- 
&��A��<�,���
-"
S$���	I����0�<����       

  ���$� 

  

- "9@���	�����0%
B�	��B�>#A!B���<�,��� OTOP   

- %
B
����
�&A>�"�S0$�����
B��   

- 
&��A��A$����>,A�	"���-,����$�   

- %
B
�����B��	"���-,����$�   

%
B�-���A$
&
 30 25.4 
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5.2.1.8. 
�'��1��.
3�%����3������/.�%��3����$'�� 

������"���
	���0�$�����$�+�
 80 ������    
�  28  ������   ��0�!A���",����0������"���


	��B�>,A,�B�����$S0����$�>��B��9�-"��    ���B���",��,
��"9@����
�A$�����$�'&A�S?$ �������>�

�������0 5.8 

 

   �������0 5.8 ��",����0������"���
	��B�>,A,�B�����$S0����$�>��B��9�-"��  

 


�'��1 	B����(���) ����#$ 

%
B
���	���>�9�-"�� 10 11.5 

"9@����
�A$�����$�'&A�S?$ 14 16.1 

$S0�k 10 11.5 

-"�S0$"��$'
������$�"9����"���� LAB   

-������I����

���$���	I��   

-
&��A�"9@�'&A�<�,��   

-�A$���� certificate   

%
B�-���A$
&
 53 60.9 

 

5.2.1.9. ,�������������&3��'�#/��/.� P *����������
�����*��"�����'(����� 

������"���
	���0�$�����$�+�
 80 ������  
�  49  ������  ��0�!A����
�A$����

#B��",
S$$S0� k �$�,A$�9*	���	����$�������"���
	�   �������>��������0 5.9 

 

�������0 5.9  ���
�A$�������#B��",
S$�$�,A$�9*	���	����$�������"���
	� 

 

,���������� 	B����(���) 

������$��
 40 

o ��
9�-�	��	;����������"
S0$�A$��$�"�S?$�	��
-"�
S$�  

o "��S0$�
S$  

o ������!�$����+��	�  

o �	��������$�'
	����Z��<�"�=!�&9�$�+A��#�
  

o �������$�"��S0$�
S$>�,A$�9*	���	���  

o ��-������>����'
	�  ��A9\Y,����'
	�  �	"���-,��<�,�	  

o ����	"���-,��
-���$�  

����B�
���$����
#<���Y  20 

o �A�����'
	���B���
9\Y,���0"�	�  

o ������$�"9����"����'
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�������0 5.9  ���
�A$�������#B��",
S$�$�,A$�9*	���	����$�������"���
	� (�B$) 

 

,���������� 	B����(���) 

"��S$�B�� 12 

o ������$�  

o ,A$�9*	���	�����-"�S?$�  

o ������  

$S0�k 6 

o >,A9*	���	����$��S?���0%9��
�������B��k  

o �A$
&
  �B�����  '
�����
$�  �A���A�>,
Bk  

o �����	���"$����
���]���$�9�-"���B��k  

 

5.2.1.10. *��'
��)�$�/.�P!�����������
�����*��"�����'(����� 

    ������"���
	���0�$�����$�+�
 80 ������  
�  20  ������  ��0>,A�A$"��$��-�A��

,A$�9*	���	����$�������"���
	�   �����? 

1)  ,�B�������]%
B
�"��S0$�
S$$�9������0��
��+���$�,�S$
�,A$�9*	���	���
���]����0���


�$
���    �
A��B�&���"�����
���
,-�
-������,B�#��	"$��=%
B��
��+�$����%�A�����
���
�A$����

�$�
&��A� 

2)  ,A$����$�9*	���	����B��k �$���#������9*	���	���"#	���� "�S0$>,A'&A'
	�%�A>#A��	���$�B��

���B,
���
-"9@����>#A"��S0$�
S$ ������������
   >,A"�	�9�-�	��	'
"�=
��0 

3)  >,A������$��
,
������	"���-,�  "��S0$�
S$�	"���-,��B��k "#B� XRF  AAS �
-$S0�k ���

"�A�,
������	"���-,�"F��-���"#B� "���
	�  "�
�$	������  #��"�
��
-$S0�k     �
-�	�����$�"�S?$��A�

�$����+��	�"���
	���0>#A>�������     

4) �-�-"�
�>�������$�>,A%�A��

���]�����
%
B���!�"�	�%9 9��	$�&B��0 5-7 ����<����  

�
-
��-�-"�
��$�
<��������$�$� (�	�)>�������$�  �
-
����
��B�����$��-"����  ��?��$� >�

����$���!�$��	"���-,�'
	����Z�  

5)  ������	�����  "��S0$�
S$  $�9���� ��0��
��+�	"���-,����$� ��
��+>#A"9����"�������

�	������$��B��9�-"�������0"��S0$�
S$
�������� 

6)  ��
��+�-��#��"!�+H���",���
-�	�������A%�"�S0$>,A'&A'
	���
��+
��A����%�A
��   

7)  
�,A$�9*	���	�����
�&
	���  (���
-,�H0��,B�) 

 

5.2.2. 2#���
B���	,������������������',��$���!
��*��"�����)���)#$��$	� 

  �A$
&
��0%�A!������$�+�
��0�B�%9��?�,
�   72  ������ 

  
��������$�����$�+�
  17 ������   '&A'
	��
-'&A��� 1 ������  �	�"9@�������

��0�$�����$�+�
�A$�
-  23.2  �$�!<��������$�+�
��?�,
���0�B�%9   ����	"���-,��A$
&
"�S?$��A�

���B� 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        27 

�������0 5.10  '
!������$�+�
�A$
&
,A$�9*	���	����$���������A��
-��-!� 

 

����������
����� 
*��!"����� 	B���� 

	B���� ����#$ 

����>,YB 
 
 11 8 72.7 

�����
�� 5 0 0.0 

�����B$
 2 1 50.0 

 

5.2.2.1. ��������',��$���!
��%���������
�����*��"�����)��� 

��������A���0�$�����$�+�
 17 ������  
�  10  ��������0�-����������09\!!�����<�"�	�������

�	"���-,����$�"$�   ���������%
B%�A����������$����
��
��+,A$�9*	���	���   �������>��������0 

5.11 

 

�������0 5.11 �������	"���-,����$�>�,A$�9*	���	����$���������A� 

 

����
����,���
����D 
��������
�����  

#B�!
� 
 

������ 
��',��$���!
�� 

������� 
��G���',��$���!
�� +!��
�����
�  

���	��.. 

+�3+!��
�
���

�
���� 
1.  ���
+B��!<�"��-��-!� 

 


���]��  JIS  ���>#A�	�� 
$���-!�

>����"�
����
,����B��&�

(Bromoform + Pentachloroethane) 

 � 

 

2.  �B�����B$�'B����� UV – Spectrophotometer :�$� ��	I�� 

Hitachi 

 � 

 

3.  $���9�-�$����"�
���-!� Chemical analysis (XRF)  � 

4.  �����
-#�	��$� Defect >#A�
A$� Microscope  �	�����$���



���]�� ASTM 

 � 

 

5.  �B����
#S?��$����+��	� >#A���$�>� oven   �	�����$���



���]�� ASTM 

 � 

6.  �B�Ignition loss�$����+��	� ���"'�>� furnace   � 

7.  $���9�-�$����"�
��$����+��	� Chemical analysis (XRF)  � 

8.  ���
,���$���-!� "��S0$� Ultrasonic , micrometer  � 
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�������0 5.11 �������	"���-,����$�>�,A$�9*	���	����$���������A� (�B$) 

����
����,���
����D 
��������
�����  

#B�!
� 
 

������ 
��',��$���!
�� 

������� 
��G���',��$���!
�� +!��
�����
�  

���	��.. 

+�3+!��
�
���

�
���� 
9.  ����,�S$ size ��-!� �
��"
�� , "�$��"���    � 

10.  �	"���-,��B�",
=�>�"�S?$��A�

���+��	� 

���>#A"��S0$� AAS  � 

11.  �	"���-,��B�",
=�>����+��	� ���>#A"��S0$� AAS  � 

12.  ���$����+��	���
�����������?     

silica  sand                              

lead oxide                               

sodium carbonate                  

potassium  nitrate                     

zinc oxide                               

borax                                     

antimony                                 

lithium    

 

> #A �	 �� � � � �A 
 " ��0 � � � 
 - �< �

���$�B��%9"����
��I�-���

��������0
$�",=��
-��
'��

%�A 

 � 

13.  ���
,���'B�"�S?$��A� - - - 

14.  ������� grain �$����+��	� - - - 

15.  ���$���-!��	����"�
"9$�� ��

���]�� JIS, ANSI, AS1 ,AS2 TIS, Emark  

16.  ���$���-!��	����
�
	"�� ��

���]�� JIS, ANSI, AS1 ,AS2 TIS, Emark  

17.  ���$���-!��	����F��� 
��

���]�� JIS, ANSI, AS1 ,AS2 

TIS, Emark  

18.  ���$���-!��	���������-��� 
��

���]�� JIS, ANSI, AS1 ,AS2 

TIS, Emark  

19.  Check purity soda ash  ASTM  E  359 – 95  � 

20.  ���
#S?�>����� >#A"��S0$�,����
#S?�  � 

21.  ,������$����+��	� Sieve Analysis  � 

22.  �	"���-,� chemical composition 

>���A� soda – lime  

>#A X – ray  spectrometer 

 

 � 

� 
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 �������0 5.11 �������	"���-,����$�>�,A$�9*	���	����$���������A�(�B$) 

 

����
����,���
����D 
��������
����� 

 
#B�!
� 

 

������ 
��',��$���!
�� 

������� 
��G���',��$���!
�� +!��
����

�
����	��.. 
+�3+!��
����

�
���� 
23.  �	"���-,� chemical composition 

>����+��	� "#B� ������A�

,feldspar "9@��A� 

>#A X – ray  spectrometer  � 

24.  �	"���-,��?<���0>#A>��-�� >#A ���  Titration  � 

25.  ����?<�,���,9�	
��,�B���&�

,strength, ���� 9��/
<�����$�

�����A� 

- - � 

26.  ���
,����B��$���A� ASTM  C729 – 75  � 

27.  Strain Internal    � 

28.  Thermal  Shock Test Internal    � 

29.  Glass  Composition ���
���]����0>#A"��S0$� AAS  � 

30.  Stress ASTM , JIS  � 

31.  Pb , Cd Release  ���
���]��  � 

32.  
Softening point (Ts) 

ASTM , JIS %
B�-�� %
B�-�� 

33.  Ring  Section ASTM , JIS %
B�-�� %
B�-�� 

34.  Pressure test ASTM , JIS %
B�-�� %
B�-�� 

35.  transmittance  ASTM , JIS  � 

36.  $���9�-�$����"�
�(Oxides of 

Na , K , Fe, Pb , Cr ,Ca ,Mg,Al , 

Li ,Ni,Co,B,Ba) 

ASTM , JIS 

 

 � 

 

37.  Durability ASTM   � 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        30 

5.2.2.2. *����#"�����)���
3��
���3��%����3������/.�!B�'��������',��$���!
�� 

��������A���0�$�����$�+�
 17 ������  
�  17  ��������0%�A�B����$�B�����������,�S$

��?�,
�   >,A,�B�����$S0��<�"�	�����	"���-,����$�  �H0�
���?�,�B�����>��
-�B��9�-"��  �������>�

�������0 5.12 

 

�������0 5.12 ���#S0$,�B�������0�<�"�	�����	"���-,����$�>,A��������A� 

 

&/.���3����� ��������',��$���!
�� ��$'�� 

�3����$'��   

AGC  Japan � $���9�-�$����"�
���-!� Y�09��� 

 � $���9�-�$����"�
��$����+��	�   

 � �B�����B$�'B������$���-!�  

��
��&�-�
�� � $���9�-�$����"�
� Y�09��� 

 � ����
���	���������  

%
B�-�� � $���9�-�$����`��	����$���A� Y�09��� 

 � �<�,�	>���A�   

OI – AP � ���+��	���?�,
��A�� XRF 

� �����A� �A�� XRF 

Australia 

TUV Rheinland Singapore 

Pte.Ltd (TUV) 
� ��-!�9�-,����
����� �	���� "�
"9$��/
�
	"�� Singapore 

AN/NZS  � ��-!�9�-,����
����� �	���� "�
"9$��/
�
	"�� Australia   

Emark � ��-!�9�-,����
����� �	���� "�
"9$��/
�
	"�� Germany   

AGR � ����	"���-,�!������$���� USA 

XRF Technologies  � $���9�-�$����"�
�����	�� XRF Canada 
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�������0 5.12 ���#S0$,�B�������0�<�"�	�����	"���-,����$�>,A��������A�(�B$) 

&/.���3����� ��������',��$���!
�� ��$'�� 

��$'��+��   

� $���9�-�$����"�
��$���-!� 

� ,��
,-,���>���-!� 

� �	"���-,�,� Pb, Cd , Hg , Cr+6  >���#�-��A� 

� RoHs 

SGS  Laboratory 

� Oxides �B��k 

%�� 

 

� Glass  composition  

� SiO2 , AI2O3 , Fe2O3 , Na2O , K2O , SO3  

����$��
q�� 

  

� $���9�-�$����"�
�����	�� XRF  

%�� 

 

Sibelco  co.,ltd � Raw  material  composition 

(Slxilica,Sand,Feldspar,Dolomite,Limestone) 

%�� 

� �	"���-,�"�S0$��?<� �+�����	!���	����������
-

"�����
���,B�9�-"��%��(��.) 

� Refractive Index 

%�� 

 

� #	?������0'
	��<�"�=!�&9 

� ����	"���-,��	0��	��A����0'	���A� 

� Oxides �B��k 

�&���"�����
���
,-�
-�����

�,B�#��	 (MTEC) 

 

� Pb, Cd Release 

%�� 
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�������0 5.12 ���#S0$,�B�������0�<�"�	�����	"���-,����$�>,A��������A�(�B$) 

 

&/.���3����� ������ 

��',��$���!
�� 

��$'�� 

� $���9�-�$����"�
��$����+��	� 

� (����,,	�9&�,�
��9���,�����$#) 

� ,�"9$��"�=��� �-��0��
-���"
��
 

� �	"���-,� �-��0��
-���"
��
>���#�-��A� 

� Oxides �B��k 

� Viscosity 

� �������A� 

� Pb, Cd Release 

� ���"9
�0���9
��$��� 

��
�	�����������	��� 

 

� �B����
��=�  

%�� 

 

� ,�9�	
���
,-,���>��'B�>���A��
-�'B���?�

���"�$��0 

� ���!,� Cd, Pb, Hg,  Cr6+ 

Intertek  labtesting 

  

� RoHs (���"�
��A$�,A�
) 

%�� 

��	I�� ��� $�68 !<����(San 

E68) 
� ����	"���-,��?<�"���/�?<�!������<�����
A� %�� 

 

5.2.2.3. 
�'��1��.
3�%����3������/.�%���$'��    

��������A���0�$�����$�+�
 17 ������  
�  16  ������    ��0�!A���",����0��������A��B�>,A

,�B�����$S0����$�>�9�-"��    ���B���",��,
��%�A��B  �A$����'
!��,�B�������0%�A����������$�


���]�����
  �
-"��S0$�
S$�	"���-,����$��������   �������>��������0 5.13 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        33 

    �������0 5.13 ��",����0��������A��B�>,A,�B�����$S0����$�>�9�-"��  

 


�'��1 	B����(���) ����#$ 

"��S0$�
S$�	"���-,����$�������� 8 29.6 

�A$����'
!��,�B�������0%�A����������$�


���]�����
 

8 

29.6 

�A$����'
!��,�B�������0"9@��
�� "#B� 

,�B����������] 

5 

18.5 

%
B
�"��S0$�
S$"9@��$���"$� 4 14.8 

��
���
�A$�����$�
&��A� 2 7.4 

 

5.2.2.4. 
�'��1��.
3�%����3������/.�%��3����$'�� 

��������A���0�$�����$�+�
 17 ������  
�  11  ������     ��0�!A���",����0��������A��B�>,A

,�B�����$S0����$�>��B��9�-"��    ���B���",��,
���S$%
B
���	���>�9�-"��  �������>��������0 

5.14 

 

�������0 5.14 ��",����0��������A��B�>,A,�B�����$S0����$�>��B��9�-"�� 

 


�'��1 	B����(���) ����#$ 

%
B
���	���>�9�-"�� 5 23.8 

"9@����
�A$�����$�'&A�S?$ 3 14.3 

�A$����"9����"�������
+&��A$�>�����	"���-,�

!��>�9�-"���
-�B��9�-"�� 

3 

14.3 

"9@���	�����0��	I���&A�A�
�>,A 3 14.3 

%
B�-���A$
&
 7 33.3 

 

5.2.2.5. ���%&� Reference materials %�"�����  

         %
B
����>#A Reference materials !<���� 10 ������ �	�"9@��A$�
- 55.55 

         %
B�-�� !<���� 2 ������ �	�"9@��A$�
-  11.11 

          
����>#A Reference materials !<���� 6 ������ �	�"9@��A$�
- 33.33  

 

5.2.2.6. ����$�����.%&�%������',��$���!
�� 

��������A���0�$�����$�+�
 17 ������  
�  10  ��������0�$�����$�+�
���>#A

��9�-
��!<����,�H0�>�����	"���-,����$�   �B��>,YB!->#A��9�-
��9_
- 40,000 – 50,000 

���  �������>��������0 5.15 
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�������0 5.15 ��9�-
����0>#A>�����	"���-,����$��$���������A� 

 

 

5.2.2.7. ,����������%���
J#��1���������',��$���!
��!
��3�+���N%��'��!%���$'�� 

��������A���0�$�����$�+�
 17 ������  
�  8  ������  ��0�!A����
�A$����>,A��]
����������

�	"���-,����$�   �������>��������0 5.16 

 

�������0 5.16 ���
�A$����>,A��]
�����������	"���-,����$���A�>,A"�	�>�9�-"�� 

 

#B�!
� 

 

������                                  

��',��$���!
�� 

�������                  

��G���',��$���!
�� 

���������

(�
���3��/�T) 

1 "��S0$�
S$������
>� $�B���B���
-����%
B�&���� ���$������� 

2 "��S0$�
S$���$����
��=� $�B���B���
-����%
B�&���� ���$������� 

3 Chemical analysis (XRF) %
B�-�� 265 

4 #�	��$� Defect ��� SEM & EDS SEM & EDS 20 

5 ,�9�	
���
,-,���>��'B�>���A��
-"�S?$��A� ��
��0���
�<�,�� 10 

6 �B� FeO >�"�S?$��A� %
B�-�� 1 ���?� 

7 $���9�-�$��
-�&��������A���$���A�#�	��B��k %
B�-�� %
B�-�� 

8 ,�9�	
���
,-,���>��'B�>���A��
-"�S?$��A�

(fiber glass+ acryl ax binder) 

��
��0���
�<�,�� 10 

 

 

 

 

 

 

  

���/�T 	B����(���) ����#$ 

7,000 1 5.6 

40,000-50,000   3 16.7 

10,000 – 30,000 1 5.6 

150,000 1 5.6 

300,000 1 5.6 

500,000 1 5.6 

3,000,000 1 5.6 

%
B�-�� 9 50.0 
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�������0 5.16 ���
�A$����>,A��]
�����������	"���-,����$���A�>,A"�	�>�9�-"��(�B$)  

  

#B�!
� 

 

������                                  

��',��$���!
�� 

�������                  

��G���',��$���!
�� 

���������

(�
���3��/�T) 

9 ���
���B$�����-��� 
���]�� Wired load . %
B�-�� 

10 ���9�-,����
����� Performance �$�#	?���� 

��-!��	����+F�����-!�(LOW E)  

%
B�-�� %
B�-�� 

11 �����-!�����
�A$���'	���-!� %
B�-�� %
B�-�� 

12 ���"�=����I��
����� Solar cell �'���0>#A��-!� 

Low Tron 

%
B�-�� %
B�-�� 

14 Electrical Property  of  Glass ASTM C657,ASTM D150 %
B�-�� 

15 Glass liquidus Temparature ASTM C829 %
B�-�� 

16 ����	"���-,�,������9
$
9��>�"�S?$��A� ���>#A"��S0$� EPMA %
B�-�� 

 

5.2.2.8. ,���&3��'�#/���."������������+!��
� 

��������A���0�$�����$�+�
 17 ������  
�    ������  ��0�!A����
�A$����#B��",
S$

$S0� k �$�,A$�9*	���	����$���������A�   �������>��������0 5.17 

 

�������0 5.17  ���
�A$�������#B��",
S$�$�,A$�9*	���	����$���������A� 

 

 

 

 

 

 

 

 

 

,���������� 	B����(���) 

1. ��������
�����  

������$��
 9 

����B�
���$����
#<���Y 3 

$S0�k 3 

o 
���]������	"���-,���0��
��+$A��+H�
���]�����
   

o $�9�������!��� "#=����+��	�  (���"�
�/���"#=���?��A�����B��)  

o �,
B�'
	��
-!<�,�B��  
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�������0 5.17  ���
�A$�������#B��",
S$�$�,A$�9*	���	����$���������A�(�B$)  

  

,���������� 	B����(���) 

2. ���2#�� 5 

#B��"9����A���0
����
#<���Y ���
���  ,�S$������$��
 "�S0$����,
$
",
��?<�

��A�>,A
��������� 

 

���+B���$�"�����
��>,
Bk>�$����,���
��A�-��-!�  

>,A���
�&A�
-��-�<�"
S0$������
�9\Y,���A%
B%�A  

��0�A$�>#A���
��
��+�	"�I�
-"���	�"F��- "#B� Solar cell �����-!�����


�A$���'	���-!� LOW E ��0>#A����&A�#B,�S$���'
	���-!��	������0>#A���$����

�&�",
B���?�	�>#A performance  date  ��0"#S0$%�A�
-�����
��?� STD ��0��
��+

"������������� �B�!-��0��
��+�<����'
	�"�S0$!<�,�B��%�A,�S$%
B 

 

�	�������'
	� (��-�������H?��&9'
	����Z�)  

3. *��'
��)�$ 4 

$���
�"!A�,�A���0�$���]>�����A����?$�&B>�
A>��-���!��,���,�S$$<�"�$ >,A

�<�9�H�I� 

 

"�	0
���>,A�A$
&
�U,
���
- update �A$
&
G �A�����!����Z���A� ��0'&A'
	��A$�


���������
>,A$�&B>�
���]�� "#B� 9�	
���
,-,���  �	���	"���-,����>�  >#A


���]��$-%� 

 

$���>,A
����
���"�=�>�������$�"���-������?��$`\�'
���
��  

�B�>#A!B��>�����	"���-,���?����
�� %
B���"�	� 2,000-3,000��� �
-�+������0

���$����"9@�,�B����#��� 

 

 

5.3. 
�1�2#�����',��$��
D�������������
�������',��$���!
��2#���
�O�'(�����)#$)��� 

       +H��
A�A$
&
��0%�A���%
B��$��
�
������"���
	��
-��A���?�,
�  ��B'
����H�I���
��+#�?>,A",=�

�A$���9�����? 

5.3.1. 
D�������������
�������',��$���!
��2#���
�O�'(����� 

     ������"���
	�>�9�-"��%��!�������
9�-"��$����,���
%�A"9@�  +A��#�
  ��-"�S?$�  

������Z�  �$�9�-���  �
-F���%``��     ��
�	�����������	���%�A�<�"�	�����<���!�+�����

,A$�9*	���	������$��$�������"���
	�����B�����$�+�
��
 654 F���  �
-%�A�������$��
��
� 

80 F���  �	�"9@��A$�
-  12  !���������0 5.1 �
- 5.2  '
����	"���-,�����$�+�
���B�  9�-"��

$����,���
��0�$�����$�+�
%�A��B   +A��#�
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&
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 �������0 5.3  ����>,A",=��B�������"���
	��B��
��
�,A$�9*	���	����$���"$�  $A��$	�
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����	"���-,��+�������B���
9�-"��$����,���


%�A��B 

$����,���
��-"�S?$�9�-�$��A�������������B$
!�+H�����>,YB   �����������B$
%
B
�

,A$�9*	���	���  �
-�����������
��+H�����>,YB
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	��
-'
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���]���	�����$���?�>�9�-"���
-
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	�%
B%�A�������$�����$����
��
��+,A$�9*	���	��� 
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 ��
  9 ���   

!����B���������
���
-"$����	�����$���09���*>�����$�+�
"9@�������+A��#�
 5 ���  �
-
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-
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�
-�$�9�-���   $A��$	��	�����$���

���]���$��,��]$"
�	���
-����9���>#A,�B����	������$�

�B��>,YB >�9�-"���S$   ��
�	�����������	���  �&��� "�����
�� �
,-�
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-�&��������$����,���
"��S0$�"�
S$�

�	�"'�  ������>#A��9�-
��>�����	"���-,����$�,
���-����&����9�-
��"�S$� 4 �������B$9_ 
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�����������	"���-,�

���$����%
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5.3.2. 
D�������������
�������',��$���!
��2#���
�O�)��� 

    !������$�+�
��0�B�%9  72 ������  
���������0�$��
��
�"���� 18  ������ �	�"9@��A$�


- 25 �$�!<��������$�+�
  ����B��>,YB��0�$��
��"9@�����������>,YB�
-�
��  �H0�>#A

��9�-
��>�����	"���-,����$�
���?���B9_
-  10,000  ��� +H� 3,000,000  ��� ��������0�$��
��
�

,A$�9*	���	����H0���
��+���$����������%�A"$�  �������	"���-,����$��H0��<�>�,A$�9*	���	��� �S$ 

���,�$���9�-�$�"�
��$���A��
-���+��	�(chemical  analysis)  ���>#A XRF �
- Atomic  absorption  

������$�,����
,����B� (density) ������$�,�����B�'B���$���� (% transmission) ���>#A

"��S0$� UV-VIS ������
	�	�$���-!�,�S$���>,A%�A��
��0�<�,�� (dimensions) ���,����
"������$�

��A� (stress) ���
������B$���"9
�0���9
�$��,�&
	��-���,�� (thermal shock resistance) ���

���!�$� �B��-��0��
-���"
��
   ������$�����������<���

���]�� "#B� ASTM, JIS, ANSI ��B

%
B
�,A$�9*	���	�����0%�A����������$����
��
��+,A$�9*	���	��� 

�<�,�����������0,A$�9*	���	����$�������%
B
�"��S0$�
S$���$�  >��������������%
B
�

,A$�9*	���	���   !-�<�������$�����B�>,A,�B�����$S0��<�"�	���� "#B� ��	I��  "$�!�"$�  (9�-"��

%��)  !<����,   Sibelco co., Ltd, �&���"�����
���
,-�
-������,B�#��	,   �+�����	!���	����������
-

"�����
���,B�9�-"��%��, ��
�	�����������	��� �
- ,A$�9*	���	����B��9�-"�� ������,
����0

�������B�>,A,�B�����$S0��	"���-,����$�
����0���  �S$ ���,�$���9�-�$����"�
��$���A��
-��-!� 

, ����	"���-,��
,-,��� , �������� "9@��A� ��",��,
����0�B�>,A,�B�����$S0����$�  �$�!��%
B
�

,A$�9*	���	��� �S$ "��S0$�
S$�	"���-,����$��������  �
-�A$����'
������$�!��,�B�������0"9@�

�
���
-��0%�A����������$�
���]�����
 

���
�A$����>,A��]#B��",
S$�A��,A$�9*	���	����$�������"���
	�  ��A��
-��-!�  

�
A���
H�����S$  >,A,A$�9*	���	���,�B����������]  "�	0
�������	"���-,����$�>,A��$��
�
  
�

�-�-"�
�>�������$�   �
-���$��
�A������	"���-,����$� 
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����. 6 


D�������������
�������.%����������',��$���!
�����'(�����)#$)��� 

 

%�A�<���!�A$
&
,A$�9*	���	�����0>,A��	����	"���-,����$����"���
	��
-��A�   "�S0$�H�I�

�+�����,�B����	����	"���-,����$�>�9�-"��    >����>,A��	�����B������"���
	��
-��A�   

���"F��->�"�S0$������	���������$��
,-,���>���#�-"���
	��
-��A� 

 

6.1. ��G�!B�'������ 

 �<���!�A$
&
�������$�+�
��0�B�%9,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�  

��
  12  �,B�  "9@������]  8  �,B�   ���"$�#� 4  �,B�    (��?���?%
B%�A��
,A$�9*	���	����$������]��0

������������	!��"9@�,
��   ,�S$���"$�#���0�����������'
	��
-
&��A��$���	I��)  �������$�+�


9�-�$��A��,���A$����B$%9��?  (����$�+�
����>����'��� F) 

� !<����"!A�,�A���0>�,A$�9*	���	���   "�S0$����$�����<�
���
-�-�������H�I��$����
���$�

,A$�9*	���	��� 

� ���������$��$�,A$�9*	���	���  "�S0$�������
��
��+,�S$���
���+A���$����

�	"���-,����$���0>,A��	��� 

� �	����0>#A>���������
���������>� (internal QC) �$�,A$�9*	���	���  "�S0$�������


"#S0$+S$%�A>���������
����������	"���-,����$��$�,A$�9*	���	��� 

� �A$
&
�	"���-,����$�"F��- "��S0$�>#A����q-$�,��    

o $�����
-�-�-"�
�����	"���-,� 

o  "��S0$�
S$���$���0>#A
� Detection Limit �
- Limit of Quantification �$� Lead �
- 

Cadmium 

� �A$"��$��-��������,A$�9*	���	����	"���-,����$��
,-,���>���#�-"���
	��
-��A�

"�S0$%9�&B����$
���>��-�������#��	 

 

6.2. 2#���!B�'������ 

%�A�������$�+�
�S� 8 �,B�  "9@������] 7 �,B�  ���"$�#� 1 �,B�  %�A>,A�,�����%
B%�A"����

��
���#S0$,A$�9*	���	�����0>,A��	����	"���-,����$�"9@� a  b  c  d  e  f  g  �
-  h  ,A$�9*	���	��� 8 

�,B���?%�A��B 

� ��
�	�����������	��� 

� ��
�	����������������� 

� �+�����	!���	����������
-"�����
���,B�9�-"��%�� 

� �&��������$����,���
"��S0$�"�
S$��	�"'�  ��
�B�"��	
$����,���
 

� �&���"�����
���
,-�
-������,B�#��	 

� �&���"��S0$�
S$�	!���	����������
-"�����
��  !�/�
�����
,��	���
�� 
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� �+�����	!���
,-�
-�����  !�/�
�����
,��	���
�� 

� ��	I��$	�"�$��"�� "���	?� "�$���	� (9�-"��%��) !<���� 

 

6.2.1. 	B����'	��������.%���������
����� 

 '
����<���!!<����"!A�,�A���0>�,A$�9*	���	����
-�-�������H�I���������������0 6.1 

 

�������0 6.1 ����!<����"!A�,�A���0>�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A� 

 

��

��������
����� a b c d e f g h 

9�#.     1    

9��.   1  3  1  

9.��� 16 6 1 4 10 2 1 4 

9.��   1 1 8 14 2  

9."$�     1 2   

��
 16 6 3 5 23 18 4 4 

 

$�����<�
���
-�-�������H�I��$����
���$�,A$�9*	���	�����0>,A��	������$����"���
	��
-

��A�    ����>,A",=��B�
�,A$�9*	���	���  5 �,B���0
�$�����<�
��>�#B�� 3-6 �� �
-
� 3 �,B���0
�$�����<�
��

>�#B�� 16-23 ��   ���
����B��>,YB
��-�������H�I�>��-���9�	YY����-�� 

 

6.2.2. �������!
��*����������
����� 

'
����<���!���������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�  ����

����������0 6.2  
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�������0 6.2 �������������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A� 

 

�������!
�� �$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 

',�/.���/�

�!
�� 

��



��������
����� 

+A��#�
     

1. Pb and Cd 

extracted from 

tableware 

    

 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 

 ISO6486-1:1999 AAS c  h 

 AOAC 999.17(2000) GF-AAS d 

 International standard FAAS g 

ISO/IEC17025 
$�.32-2546 AAS c f 

1.1 interior 

ISO/IEC17025 AOAC 17
th
 ed., 

2000,973.32 / 984.19 

AAS f 

 ASTM C927-80 ICP, AAS a 

 ASTM C927 AAS h 

 International standard FAAS g 

1.2 lip  and  rim 

ISO/IEC17025 
$�.32-2546 AAS c f 

 In-house Method  a 

 BS EN1183  a  h 

2. Thermal Shock 

Test 

 International standard Oven and 

cooling water 

g 
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�������0 6.2 �������������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�(�B$) 

 

�������!
�� �$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 

',�/.���/��!
�� ��



��������
����� 

3. Microwave  Safe  

Test or Microwave 

Heating Test 

 In-house Method  a 

  In-house Method Microwave 

Thermometer 

g 

4. Dishwasher  Test  Inhouse Method  a 

5. Detergent Attack  International 

standard 

Detergent and 

disk washer 

g 

6. Impact  Test  or 

Center  Impact  Test 

 International 

standard 

Impact tester g 

7. Edge Chipping  test  International 

standard 

Impact tester g 

ISO/IEC17025 EN13258:2003 

method A 

Autoclave c 

 EN13258 Autoclave h 

8. Crazing Resistance 

Test 

 International 

standard 

Autoclave g 

  ASTM C554  h 

��$'�/N��     

 ASTM C471-91  a 

 ASTM C373 Balance b  h 

 ASTM C373 -88  f 

 ISO10545 - 3 Boiler, Balance g  h 

1.  Water Absorption, 

Bulk Density, Apparent 

Porosity, and Apparent 

Specific Gravity of Fired 

Whiteware Products 

 ��

&��A� Balance b 
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�������0 6.2 �������������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�(�B$) 

 

�������!
�� �$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 

',�/.���/��!
�� ��



��������
����� 

2. Facial Dimensions 

and Thickness of Flat, 

Rectangular Ceramic 

Wall and Floor Tile 

 ISO10545 Dimension 

machine 

g 

3. Resistance of 

Ceramic Tile to 

Chemical Substance 

 BS6431 

EN122 

ISO10545-13 

 h 

4. Breaking Strength   ISO10545-4 MOR Machine g 

5. Flexural Properties  ��

&��A� Universal testing 

machine 

b 

  ASTM C674 –88 Instron f 

6. Static Coefficient of 

Friction of Ceramic Tile 

and Other Like 

Surfaces by the 

Horizontal 

Dynamometer Pull-

Meter Method 

 ISO10545 Pull meter g 

7. Pb and Cd Extracted 

from Tile 

 ASTM C1034 -85 AAS f 

  ISO10545 FAAS g 

  ISO10545-15 AAS h 

8. Particle Size 

Distribution 

 ASTM C375 Particle size 

analyzer 

b 

   Laser particle 

analyzer 

e 
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�������0 6.2 �������������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�(�B$) 

 

�������!
�� �$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 

',�/.���/��!
�� ��



��������
����� 

9. Chemical analysis   ED-XRF e 

  ASTM%
B�-�� XRF f 

  ASTM C323  h 

10. X-ray Diffraction  
���]��"��S0$�
S$ X-ray 

Diffractometer 

b 

   X-ray 

Diffractometer 

e 

11. Coefficient of 

Thermal Expansion 

 ASTM C 372 Dilatometer b 

12. Crazing Resistance  ISO 10545-11  h 


1*�
�O�     

1. Particle Size 

Distribution 

 ASTM C373 Particle size 

analyser 

b 

   Laser Particle 

size analyzer 

e 

2. Chemical Analysis  Screen method for 

heavy metal 

XRF a 

   ED-XRF e 

3. Coefficient of 

Thermal Expansion  

 ASTM C375 

��

&��A� 

Dilatometer b 

*����$!
�     

1. Particle Size 

Distribution 

  Laser Particle 

size analyzer 

e 

2. Crazing resistance  ASTM%
B�-��  f 

  ASTM C554  h 
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�������0 6.2 �������������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�(�B$) 

 

�������!
�� �$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 

',�/.���/��!
�� ��



��������
����� 

3. Water Absorption  ASTM%
B�-��  f 

  ASTM C373  h 

4. Pd and Cd Extracted 

from Product 

 ASTM C1034-85  f 

  ISO6486-1  h 

�
�D1!��     

1. Chemical Analysis ISO/IEC17025 Inhouse method WI-

CHM-504-01 based 

on BS1902:Section 

9.1:1987 

XRF c 

   XRF f 

  ASTM C 323  h 

2. Coefficient of 

Thermal Expansion 

 ASTM C375 Dilatometer b 

3. X-ray Diffraction  
���]��"��S0$�
S$ X-ray 

Diffractometer 

b f 

   X-ray 

Diffractometer 

e 

4. Particle Size 

Distribution 

 ASTM C 373 Particle size 

analyzer 

b 

   Laser Particle 

size analyzer 

e 

   Centrifugal f 

5. Shrinkage ISO/IEC17025 ASTM C326-03  c 

  ASTM C326  h 
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�������0 6.2 �������������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�(�B$) 

 

�������!
�� �$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 

',�/.���/��!
�� ��



��������
����� 

  ASTM%
B�-��  f 

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

)���)#$��$	�     

1. Pb and Cd Extracted 

from Glass Ware 

 ASTM C1034-85  f 

1.1 interior  BS6748 ICP/AAS a 

  Japanese law  a 

  EEC/84/500  a 

  DIN51032  a 

  California Prop  

65 

 a 

  FDA  a 

  AOAC 

999.17(2000) 

GF-AAS d 

  ��

&��A� FAAS g 

  ISO 7086 AAS h 

  ISO 6486 AAS h 

1.2 lip  and  rim  ASTM927-80  a  h 

  ��

&��A� FAAS g 

2. Thermal Shock Test  In-house Method  a 

  EN1183  a 

  In-house Boiler/cooling 

water 

g 

  ISO 7459  h 

3. Chemical Resistance  EN 122 

ISO 8424 

 h 
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������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A��B��>,YB$A��$	�
���]�����

���$��$��B��9�-"���S$ ISO ,�S$ ASTM   >�������$��-��0��
-���"
��
�$�,A$�9*	���	���

�B��k9���*>#A"��S0$�
S$���$� Atomic Absorption Spectroscopy ���
���]��������$��-��0��
-              

���"
�0�
��09���*>�����$�+�
%�A��B   
���]���$�9�-"���,��]$"
�	��  $����I  "�$�
��  ����9  

Y�09���  �
-����#��	  �
-
�,A$�9*	���	��� 2 �,B�%�A����������$� ISO/IEC17025 

 

6.2.3. ��G���.%&�%����,��,1�,1�������%� (internal QC)*����������
����� 

'
����<���!�	����0>#A>���������
���������>��$�,A$�9*	���	�����������������0 6.3 

 

�������0 6.3 �	����0>#A>���������
���������>� (internal QC)�$�,A$�9*	���	��� 

 

���,��,1�,1�������%� ��

��������
����� 

>#A  RM, CRM c e h 

����<��?<� a c d e f 

����<�  recovery a c d  h 

���>#A���$�B�� control sample e 

  

 ,A$�9*	���	���"�S$���?�,
�>#A�	����0>#A>���������
���������>�
����B� 1 �	��   �
-�	����0

%�A������
�	�
>����>#A>���������
���������>�%�A��B ����<��?<� �
-����<�  recovery 

 

6.2.4. �"��������
-����������
�����%�)�����  OECD - GLP   

 '
����<���!��������������,A$�9*	���	���>�������  OECD - GLP  ��������������0 6.4 

 

�������0 6.4  ��������������,A$�9*	���	���>�������  OECD – GLP 
 

�"���� ��

��������
����� 

%
B
������� c 


������� a b d e 

 ,A$�9*	���	����B��>,YB
���������������,A$�9*	���	���>�������  OECD – GLP 

�������0 6.2 �������������$��$�,A$�9*	���	�����0>,A��	������$����"���
	��
-��A�(�B$) 

 

�������!
�� �$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 

',�/.���/��!
�� ��



��������
����� 

4. Stain Resistance  EN 122  h 

5. Hydrolytic 

Resistance 

 ISO 719  h 
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6.2.5. *����#'���$',�/.��%&���"�[$����� 

6.2.5.1. $�����
-�-�-"�
��$�����	�������	"���-,� 

'
����<���!$�����
-�-�-"�
�����	"���-,��$�,A$�9*	���	��� 6 �,B�  �������

�������0 6.5 

 

�������0 6.5  $�����
-�-�-"�
��$�����	�������	"���-,� �-��0��
-���"
��
 

 

�
���,3���',��$���3�������/�$�$'�#� (�
�) 
������ 

a c d f g h 

1.Lead and Cadmium extracted 

from   tableware (�B$����) 

- 500/5 - 600/ 

14 

-  

1.1 interior 1,700/

5 

1,000/

5 

1,400/ 

15 

1,200/ 

14 

2,000/

5 

600/ 

10-15 

1.2 lip  and  rim 1,700/

5 

1,000/

5 

- 1,200/ 

14 

2,000/

5 

600/ 

10-15 

 

$�����B��	"���-,��-��0��
-���"
��
$�&B>�#B�� 600-2,000���/������  �
->#A

�-�-"�
�>�����	"���-,�  5-15 ��� 

 

6.2.5.2. "��S0$�
S$���$���0>#A
� Detection  Limit  �
-  Limit  of  Quantification   

'
����<���!  Detection  Limit  �
-  Limit  of  Quantification  �$�"��S0$�
S$���$�

�-��0��
-���"
��
  ��������������0 6.6 

 

�������0 6.6 Detection  Limit  �
-  Limit  of  Quantification  �$�"��S0$�
S$���$� 

 

��

��������
����� a 

ppm 

c d 

ug/ml 

g h 

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 

 

,A$�9*	���	��� 5 �,B�%�A�!A� Detection  Limit  �
-  Limit  of  Quantification  �$�"��S0$�
S$

���$��-��0��
-���"
��
  Detection Limit �$��-��0� >�#B�� 0.001-0.05 ppm  �
- ���"
��
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>�#B�� 0.0003 – <0.1 ppm   �
-Limit  of  Quantification �$��-��0� >�#B�� 0.005-0.05 ppm  �
- 

���"
��
  >�#B�� 0.0009 – <0.2 ppm 

 

6.2.6. *��'
��)�$����
-����������
�������',��$���!
��"#�$��
�%���&�$'(��

���)#$)���'�/.�+�
�3�������
�%��$!
�����&��� 

�A$"��$��-��������,A$�9*	���	����	"���-,����$��
,-,���>���#�-"���
	��
-��A�"�S0$

%9�&B����$
���>��-�������#��	  %�A��B���!������	0�",
B���?>,A"�	��H?�>�9�-"�� 

� ������$��
�
-"'����B���
�&A
���]������	"���-,� 

� ��������,A$�9*	���	���"�A��&B OECD-GLP   

� ����<� interlaboratory ,�S$ PT ���,�B��������$���0
�$�&B���>�9�-"�� 

 

6.3. 
�1�2#)#$��',��$��2#���!B�'������ 

���B�9�-"��%��
�,A$�9*	���	�����0>,A��	������$�"�S0$��������������$�'
	����Z��$�

$����,���
"���
	��
-��A���0�$�����$�+�
 8 �,B�  "9@������] 7 �,B�  ���"$�#� 1 �,B�  

,A$�9*	���	����B��>,YB%
B%�A����������$��-��������   ������$��B��>,YB$A��$	�
���]���	�����

���$��$��B��9�-"���S$ ISO ,�S$ ASTM   ������$���0>,A��	���%�A��B 

1. +A��#�
  : 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. ��-"�S?$� :  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. �$�9�-��� : Pb and Cd Extracted from Product, Crazing Resistance, Water Absorption  

4. ��A��
-��-!� : Pb and Cd Extracted from Glass Ware, Thermal Shock, Chemical 

Resistance,  Stain Resistance,  Hydrolytic Resistance 

5. $S0�k: Chemical Analysis, Coefficient of Thermal Expansion, X-ray Diffraction, Particle 

Size Distribution, Shrinkage, Water Absorption 

 

��������
����� (2 )�3�) +!��
�����
���� ISO/IEC17025 %��������!
��!
���N 

1. Pb and Cd Extracted from Tableware; 
$�.32-2546  ISO6486-1:1999 AOAC 17
th
ed., 

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 

 

,A$�9*	���	����B��>,YB>#A����<��?<��
-����<� Recovery >���������
���������>� �
-
�

������>���������,A$�9*	���	���>������� OECD - GLP 

>�������$��-��0��
-���"
��
�$�,A$�9*	���	����B��k9���*>#A"��S0$�
S$���$� Atomic 

Absorption Spectroscopy �
-
� Detection Limit �$��-��0� >�#B�� 0.001-0.05 ppm  �
- ���"
��
  

>�#B�� 0.0003 – <0.1 ppm   �
-Limit  of  Quantification �$��-��0� >�#B�� 0.005-0.05 ppm  �
- 

���"
��
  >�#B�� 0.0009 – <0.2 ppm    ���B�
��B��0<���B���0�<�,��>�  Commission Directive 

2005/31/EC  �S$"��S0$�
S$��0>#A�A$�
����!<�����$�����	"���-,�  ( Detection Limit )  �<�,���  Pb � 0.1  

mg/l  , Cd  �  0.01 mg/l   �A$�
����
"�A
�A��0<������0���%�A���
����
+&��A$� �B�"#S0$+S$ ( Limit  of  

Quantification, LOQ )      �<�,���  Pb � 0.2  mg/l , Cd � 0.02 mg/l   �
-�A$�
��B� % Recovery  $�&B

�-,�B��  80 – 120  % 

 �A�����%�A��
��I��,A$�9*	���	���"�	0
"�	
�
-9�-
�
�A$
&
�B�
���'
���9!������$����B�  

�
A�B����������$���0>,A��	�������B��>,YB���%
B%�A����������$���

���]�����
    ��B'&A�B����$�B�� 

(������"���
	��
-��A�) �$
���'
���$��$�,A$�9*	���	�������,B�   �
- ,A$�9*	���	��� 3 �,B� 
�

�'�,�S$�<�
���<�"�	�����$�������$� ISO/IEC 17025    !H�����>,A",=��B�  >�9\!!����,A$�9*	���	���

%��
����������0>,A��	����	"���-,����$���?������]�
-"$�#�    %�A�������$
���!��'&A�B����$�B���
-

��
��+>,A��	����	"���-,����$���B$����,���
>��-���,�H0�   ��B"�S0$�!��������$����%
B"9@�


���]�����
   ,A$�9*	���	���!H�
������A
>,A���
�<���Y�������$�������$�
���H?�   ,�S$$�����,�H0�

�S$�<�
���������������������	"���-,����$�>,A�&��H?��&B����$
���>��-������
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����.  7 

����
-����������
������!
��"#�$��
�%���&�$'(�����)#$)��� 

 

                '
����H�I��+�����,A$�9*	���	���>�����0 5 �
- 6 #�?>,A",=�+H����
!<�"9@�>����

�����,A$�9*	���	������$���#�-"���
	��
-��A��H?��&B
���]�����
 >�����	!�������H�I�!H�%�A

"
S$�,A$�9*	���	������$��
,-,���>���#�-"���
	��
-��A��$���
�	�����������	����H0�%�A

>,A��	�����B'&A9�-�$�����
-'&A�<�"�A�–�B�$$�
�$�B���B$"�S0$��A���	�����$�
���]��  �
-"�S0$>,A

��
��+�$�����A$�<�,��>,
B�$� EU  !H�"
S$�������$��
,-,���>���#�-"���
	��
-��A� ��
 

Commission Directive 2005/31/EC 
��H�I�"�S0$"����
,A$�9*	���	���>,A��A$
�<�,����$����������$�

���
��
��+,A$�9*	���	�����
 ISO/IEC 17025  ����H�I���������,A$�9*	���	���9�-�$��A��  2  

�B�������?  �S$ 

���������
��A$
�$�,A$�9*	���	��� >�������$���
�	��
���]���������<�  Method 

Validation   

�  �����
�������$�������$� 

�$�!����?���%�A�<����$�B��'
	����Z�!��'&A'
	�  4  ���  
��<�������$�"�S0$,�

$���9�-�$�>�'
	����Z� (Substance in articles)  $���A�� 

 

7.1 �
-��,��������*����������
�����"!�����B�  Method  Validation 

 �S�"�S0$�
�!�������0  EU  %�A9�-���>#A  Commission  Directive  2005/31/EC  amending  

Council  Directive  84/500/EEC  �H0�9�-���>#A"
S0$  30  "
I���  2548 %�A�<�,��  performance  

criteria  �$�"��S0$�
S$��0>#A���$��
,-,�����0
-
��$$�
�!�����$�B����#�-"���
	��
-��A���0>#A��

��q-$�,���A$�
��
���	�����? �S$   

- �A$�
����!<�����0<�����$�������$� (Detection  limit)  

                                    �<�,��� �-��0�   �  0.1   
	

	���
�B$
	�� 

                                           ���"
��
 �  0.01  
	

	���
�B$
	��       

- �A$�
�9�	
����0���$�%�A$�B��
����
+&��A$��B�"#S0$+S$ (Limit  of  quantification)    

                                    �<�,��� �-��0�  �  0.2   
	

	���
�B$
	�� 

                              ���"
��
   �  0.02  
	

	���
�B$
	�� 

- �A$�
�9�	
����0����
���S�%�A (Recovery)  �A$�
-  80 -120  �$�9�	
����0"�	

�%9 

 

�����?�,A$�9*	���	������$��A��"���
	��
-��A�   ��
�	�����������	���  !H�%�A�<�"�	����

"�S0$���!�$����
��A$
�$�"��S0$�
S$��0>#A���$��B�"9@�%9��
�A$�<�,���$�  Commission  Directive  

2005/31/EC  ,�S$%
B  �
-��������
��
��+,A$�9*	���	�������<�"�	���������? 

�   !���<��&B
S$���9*	���	��� (Standard Operating Procedure, SOP) 

�   �<�"�	�����<�  Method  Validation  �$�"��S0$� Flame  Atomic  Absorption  

Spectrometer 
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7.1.1 ���	
!�B�,�3�/��������
�����   

%�A�<�"�	����!���<��&B
S$���9*	���	��� (SOP)    !<����  2  "�S0$� �S$ 

7.1.1.1  �&B
S$������$�9�	
���
,-,�����0
-
��!����#�-"���
	��
-��A���0>#A��

��q-$�,��   ���>#A  Commission  Directive  2005/31/EC  �
-  ISO  6486 "9@��������H0�
��	�����

������"�9�S$ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.1.1.2  �&B
S$���>#A"��S0$�  Flame  Atomic  Absorption  Spectrometer ��0,A$  Varian   

  ��B�  Spectra A 300  ��
��?�����<�������I� 

 

7.1.2  ����B�  method  validation   *��',�/.��  Flame  Atomic  Absorption  

Spectrometer  (FAAS) 

          7.1.2.1 �<�"�	����,����!<�����0<�����$�������$���0"��S0$�!-�	���
%�A�$�"��S0$�  

Flame  Atomic  Absorption  Spectrometer  ��0,A$ Varian  ��B� Spectra A 300 ( Instrument  Detection  

limit , IDL ) �
-�$��	�����$� ( Method  Detection  limit , MDL )   �
-���
"�A
�A��0<�����$����

���$� ��0��
��+���%�A���
����
+&��A$�  �
B��<�  �B�"#S0$+S$ (Limit  of  Quantification , LOQ )   ���

,�  background  noise  �$�"��S0$�!���B�  Standard  Deviation  �$��������?<��
�0��
-���
-
��  4 

%  acetic  acid  ��

<����  �
A��<����"9@��B�  IDL �
-  MDL  �
-  LOQ 

7.1.2.2   �<�"�	����"�	
���
-
��
���]���-��0��
-���"
��
��0%�A����������$��
A�      

(Certified  Reference  Material , CRM)  ��0���
"�A
�A��B��k   �<�,����-��0�>#A���
"�A
�A�  0.1 , 0.2 , 

Preparation 

Surface  conditioning 

Fill with 4 % v/v  acetic acid 

Leaching 

Homogenise  leachate 

AAS  Determination AAS   Calibration 

RESULT 

Prepare  Calibration  Standards 
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2.0 , 4.0  
	

	���
�B$
	�� �
- ���"
��
���
"�A
�A�  0.01 , 0.02 , 0.2 , 0.4  
	

	���
�B$
	�� "�S0$

���!�$����
�
B� (accuracy) �
-���
"��0��  (precision)  ���9�-"
	�!���B�  % Recovery �
- % 

Relative  Standard  Deviation  (RSD) ��

<����  �H0��B�  % Recovery  ���$�&B�-,�B��  80-120  �
- 

% RSD %
B"�	� 10 

 

               �������0 7.1  �����B�  IDL , MDL ,  LOQ 

 

 IDL MDL 

(�A$�<�,��) 

MDL 

('
!��9*	���	���) 

LOQ 

(�A$�<�,��) 

LOQ 

('
!��9*	���	���) 

�-��0�( Pb)  


	

	���
�B$
	�� 

0.02 0.1 0.02 0.2 0.1 

���"
��
(Cd) 


	

	���
�B$
	�� 

0.001 0.01 0.001 0.02 0.01 

 

�������0 7.2  �����B�  %  Recovery  �
-  % Relative  Standard  Deviation  �$��-��0� 

 

���
"�A
�A���0  

spike 

0.1 
	

	���
/
	�� 0.2 
	

	���
/
	�� 2.0 
	

	���
/
	�� 4.0 
	

	���
/
	�� 

�B�"F
�0���0���%�A 0.10 0.22 1.88 3.88 

%  Recovery   88 101 93.45 96.66 

% RSD   4.69 4.37 1.20 1.61 

 

�������0 7.3  �����B�  %  Recovery  �
-  % Relative  Standard  Deviation    �$����"
��
 

 

���
"�A
�A���0  

spike 

0.01 
	

	���
/
	�� 0.02 
	

	���
/
	�� 0.2 
	

	���
/
	�� 0.4 
	

	���
/
	�� 

�B�"F
�0���0���%�A 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 

 

!��'
������$��A���������B�"��S0$�
S$��0��
�	�����������	���>#A$�&B
��B� IDL , MDL , 

LPQ , % recovery �
- % RSD $�&B>�
���]����0�<�,��  ��
��+�$����������$���
�A$�<�,��>�  

Commission  Directive  2005/31/EC  %�A 
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7.2  ���,��,1�,1����*������!
�� 

7.2.1  ���,��,1�,1�������%�   �<�"�	�������������?���0�<�������$�  ,
��!����A��

���`
���]���
A��B$���0!-���$����$�B��  ������
"�A
�A��$����
-
��
���]�� ( CRM )  �<�,���

�-��0��
-���"
��
>#A���
"�A
�A� 2.0 �
- 0.2  
	

	���
/
	�� ��

<���� �B���0���%�A�A$�$�&B>�#B��%
B

"�	� � 10 %  (�B���0����<�,����-��0�%�A�A$�$�&B�-,�B��  1.8 – 2.2  
	

	���
/
	�� �
-�<�,������"
��
%�A

�A$�$�&B�-,�B��  0.18 – 0.22  
	

	���
/
	�� ) +A��B���0%�A$�&B�$�#B�� ����
B���A$���A�����`
���]��

>,
B,�S$"����
���
-
��
���]��>,
B 

7.2.2  ���,��,1�,1���������� ���>#A��#�-"���
	���0��
�	�����������	���"����


�H?�
�"9@����$�B��$A��$	�  (���"����
���$�B���&���
-"$���>����'��� �)   �<�"�	����"9����"����

���
��
��+�-,�B��,A$�9*	���	���  (Interlaboratory Comparision) �$�,�B����������]�
-"$�#�  

!<����  6  �,B� %�A>,A�,����B,A$�9*	���	�����0>,A��	����	"���-,����$�"9@� A B C D E F �
- G  ���

%
B%�A"������

<����  �S$    

� ��	I�� "$�  !�  "$� ( 9�-"��%�� )  !<���� 

� �&���"��S0$�
S$�	!���	����������
-"�����
��    !�/�
�����
,��	���
�� 

� �&��������$����,���
"��S0$�"�
S$��	�"'� ��-����$����,���
 

� ����	#��	�����
"���
	���  
,��	���
���������   

� �
�B
���$��
,-�
-����9�	
���A$�  �������"�
�    ��
�	�����������	��� 

� �
�B
���$�'
	����Z�"���
	�  �������"�
�  ��
�	�����������	��� 

 

,A$�9*	���	�����
�	�����������	����<�"�	�������$�,�9�	
���-��0��
-���"
��
��0
-
��

$$�
�!�����$�B����#�-"���
	�$A��$	�!<���� 30 >�  �
->#A��#�-��0'
	�>�#��"���������?�B�%9���

,A$�9*	���	�������
B���A���A�  ,A$�9*	���	���
- 5- 6 >�  '
��0��B
-,A$�9*	���	������$�%�A  �<�
�

9�-"
	� ,3�	B����'�3���.'��.��'��+�	��,3�����J�� ( Z – score )  ���
�"��Z��	!�����S$     

  Z – score �  2               �$
���%�A 

  2   �   Z – score �  3     �A$����!�$� 

 '
����<�"�	����!��������$�  30  ���$�B��    �B�
���]�� ( mean ) ��0%�A  �<�,���  �-��0�  

0.312  
	

	���
/
	��   �B�"��0��"��
���]�� ( SD )  0.048 �
-�B�
���]����0%�A�<�,��� ���"
��
 

0.0446  
	

	���
/
	��    �B�"��0��"��
���]�� ( SD ) 0.0073 �B��'
������$��$�,A$�9*	���	���

��?�,
���������������0 7.4  
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�������0 7.4  ����'
9�	
���-��0��
-���"
��
��0��B
-,A$�9*	���	������$�%�A 

 
LAB A B C D E F 

 Pb Cd Pb Cd Pb Cd Pb Cd Pb Cd Pb Cd 

���$�B����0  1 0.22 0.052 0.217 0.020 <0.5 <0.05 0.462 0.083 0.302 0.072 0.36 0.047 

���$�B����0  2 0.291 0.063 0.349 0.047 <0.5 <0.05 0.435 0.059 0.315 0.069 0.39 0.048 

���$�B����0  3 0.261 0.053 0.353 0.041 <0.5 <0.05 0.334 0.042 0.272 0.064 0.28 0.051 

���$�B����0  4 0.233 0.055 0.306 0.043 <0.5 <0.05 0.379 0.043 0.322 0.065 0.30 0.042 

���$�B����0  5 0.277 0.064 0.342 0.040 <0.5 <0.05 0.329 0.032 0.324 0.061 0.34 0.047 

���$�B����0  6 0.251 0.056 - - - - - - - - - - 

�B�"F
�0� 0.256 0.057 0.313 0.038 - - 0.388 0.052 0.307 0.066 0.334 0.047 

Z - score 1.17 1.70 0.02 0.90 - - 0.63 0.88 0.10 2.93 0.46    0.33 

 

!�����"9����"����'
���
��
��+�-,�B��,A$�9*	���	���!<����  6  ,A$�9*	���	���  ���B�         


�  1  ,A$�9*	���	���  ��0%
B��
��+"9����"����'
%�A"�S0$�!��"��S0$�
S$%
B��
��+���!������$�B���H0�
�

���
"�A
�A��0<�%�A   �B��$��  5  ,A$�9*	���	���  '
������$�9�	
���-��0����,A$�9*	���	����$
���%�A   

�<�,���'
������$�9�	
�����"
��

�  1  ,A$�9*	���	���  ��0
��B�   Z – score  
����B�  2  �H0�$�!

�A$����!�$�'
��0%�A�B�
����
'	��
��>���?��$�,�S$���"����
���$�B�����$�,�S$%
B  %�A!H��B�

����B����� 

 

7.3 �������,���$���%�2#���
�O�*���
���3����&�$'(�����)#$)��� 

����H�I���?!-�	���
�&�B�
����>�"�	��H?�>���#�-"���
	��
-��A���0'B�����
�	�����'
	��
A�  

"�S0$"9@�������>�����	!����+H�  substance in article  ��0�<�,��%�A>��-"����  REACH  ����<�"$�

'
	����Z���0
�����S?$���$�&B!�	�!�������� 4 ���
�"9@����$�B��>�����H�I� 

��
�	�����������	���%�A������
$��"���-,����$�B����#�-!��  ��	I��  $����"���  !<����         

�
-  ��	I��  �$��
�$���"
�  !<����  ��#�-��A�!��  ��	I��  ��+���  !<�����
- ��	I��  �$"#��� 

�
��  !<���� ( 
,�#� )  "�S0$�<�
����$���
��?�>#A���$�B����0��
�	�����������	���"����
�H?��A����
  

6  ���$�B�������? 

�   +A�����`"���
	�"�S?$��������  (  C1 ) 

�   !���$�+A�����`"���
	�"�S?$�������� (  C2 ) 

�   #�
"���
	�"�S?$���%#�� (  C3 ) 

�   !��"���
	�"�S?$���%#�� (  C4 ) 

�   #�
��A� (  G1 ) 

�   ��A��?<� (  G2 ) 
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"!�+!�!B�'�������!
��,/� 

�  ���$�$���9�-�$�����	�����B 

�  ���$�$���9�-�$����"�
� 

�  ���$�9�	
���-��0��
-���"
��
��0
-
��$$�
�!����#�-��
  ISO  6486-1 

7.3.1 �!
����,���$�����������)�3 

"����
���$�B���������#�- (
�"�
S$��A��)  >,A
-"$������� 325 "
# (mesh size)   �
A�

���$��A��"��S0$� X-ray  Diffractometer  �$���	I��`�
	9��    ��B�  PW 1877   '
������$����B� 

      C1  
�$���9�-�$�����	�����B"9@�  Quartz (SiO2), Mullite (3Al2O3 2 SiO2)  
�  X-ray  

pattern  ��
�����0 7.1  

      C2  
�$���9�-�$�����	�����B"9@�  Quartz (SiO2), Mullite (3Al2O3 2 SiO2)  
�  X-ray  

pattern  ��
�����0 7.2 

      C3  
�$���9�-�$�����	�����B"9@�  Calcium Aluminum Phosphate (Ca9 Al (PO4)7)  
�  

X-ray  pattern  ��
�����0 7. 3 

      C4  
�$���9�-�$�����	�����B"9@�  Calcium Aluminum Phosphate (Ca9 Al (PO4)7)  
�  

X-ray  pattern  ��
�����0 7.4 

      G1  
�$���9�-�$�����	�����B"9@�  Amorphous  
�  X-ray  pattern  ��
�����0 7.5 

      G2  
�$���9�-�$�����	�����B"9@�  Amorphous  
�  X-ray  pattern  ��
�����0 7.6 

 

�����0 7.1   ����   X-ray  pattern  �$����$�B��  C1 
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�����0 7.2  ����   X-ray  pattern  �$����$�B��  C2 

 

 
 

�����0 7.3  ����   X-ray  pattern  �$����$�B��  C3 

 

 
 

 

 

 

 

 

 

2 �

2 �



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        58 

�����0 7.4  ����   X-ray  pattern  �$����$�B��  C4 

 

 
 

 

�����0 7.5  ����   X-ray  pattern  �$����$�B��  G1 
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�����0 7.6  ����   X-ray  pattern  �$����$�B��  G2 

 

 
 

7.3.2 ��,���$������',�� 

>#A���$�B��"����������>��A$ 7.3.1  �<�"�	�������$�$���9�-�$����"�
�����	�� wet analysis 

��
 ASTM C 323 ���  AAS   

 

�������0 7.5  '
������$�$���9�-�$����"�
��$����$�B��'
	����Z�"���
	��
-��A� 

 

 C1 C2 C3 C4 G1 G2 

Silica (SiO2) ,% 68.6 65.7 33.6 33.6 71.7 69.9 

Alumina  

( Al2O3),% 

20.8 24.6 14.7 15.8 1.3 2.0 

Iron oxide  

( Fe2O3),% 

0.8 0.3 0.3 0.3 0.15 0.03 

Titanium dioxide 

( TiO2),% 

0.6 - - 0.3 - - 

Calcium oxide  

( CaO ), % 

2.4 3.9 22.0 23.1 4.0 7.0 

Magnesium oxide  

( MgO ), % 

0.4 1.0 0.45 2.3 - 4.0 

 

 

 

2 �
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�������0 7.5  '
������$�$���9�-�$����"�
��$����$�B��'
	����Z�"���
	��
-��A�(�B$) 

 

 C1 C2 C3 C4 G1 G2 

Sodium oxide  

( Na2O ), % 

1.2 1.0 2.2 1.4 18.4 14.3 

Potassium oxide  

( K 2O ), % 

1.8 3.0 1.5 2.0 0.5 0.02 

Manganese oxide  

( MnO2 ), % 

0.01 001 0.01 0.004 1.3 - 

Zinc oxide  

( ZnO ), % 

0.4 0.02 0.09 0.05 0.005 0.002 

Phosphorus penta 

oxide ( P2O5),% 

- - 18.9 18.9 - - 

Lead oxide  

( PbO ), % 

0.01 0.11 1.1 - - - 

Cadmium oxide  

( CdO ), % 

- 0.04 0.03 - - - 

 

7.3.3  �������$�
.�)#$),!'������.#$#�������	����&�$ 

 ������$���
  ISO  6486-1  %�A'
�������>��������0 7.6 

 

�������0 7.6  ����'
9�	
���-��0��
-���"
��
��0
-
��$$�
�!����#�- 

 

 �$�
.�,  ��##���
�/#��� ),!'����,  ��##���
�/#��� 

+A�����`"���
	� (  C1 ) %
B�� %
B�� 

!���$�+A�����`"���
	�( C2 ) 1.0 0.3 

#�
"���
	� (  C3 ) 0.334 0.047 

!��"���
	� (  C4 ) %
B�� %
B�� 

#�
��A� (  G1 ) %
B�� %
B�� 

��A��?<� (  G2 ) %
B�� %
B�� 

 

 

 

 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        61 


�1�   

- ,A$�9*	���	�����0"�A��B�
"9����"�������
��
��+�-,�B��,A$�9*	���	���!<����  6  ,A$�       

��
��0�
B���A���A� ��?���0"9@������]��
�
-"$�#��B��>,YB
����
��
��+>�������$�>�
A"�������   

- ,A$�9*	���	������$�'
	����Z�"���
	��
-��A��$���
�	�����������	���
����
��A$
>�

���>,A��	�����
�A$�<�,���$�  Commission  Directive  2005/31/EC  

-  !������<��	!�������H�I�>����?���?�B�'
>,A,A$�9*	���	������$��
,-,���>���#�-        

"���
	��$���
�	�����������	����<�"�	����"�S0$�$����$����
��
��+,A$�9*	���	�����

���]��  

ISO/IEC  17025 

- '
	����Z�!��������"���
	��,B�,�H0�
�$���9�-�$�����	�����B"9@�  Quartz, Mullite $��

�,B�,�H0�"9@�  Calcium aluminium phosphate  '
	����Z�!����������A�  %
B
���B>�"�	��H?� ��B
�


��I�-"9@�  amorphous  �S$%
B
��&9'
H� 
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����.  8 


�1�2#�������� 

 

 ����<�"�	������
��������������,A$�9*	���	������$��
,-,���>���#�-"���
	��
-��A�

�$�9�-"��%��%�A'
����H�I����9%�A�����? 

 

8.1 ���
B���	�
�������������
����� 

 %�A�<���!�A$
&
������"���
	��
-��A� 96 �,B�  ,A$�9*	���	�����0>,A��	����	"���-,����$�              

8 �,B�  �A$
&
!������$�����$�+�
�
-������+�
"�	0
"�	
  ���9%�A�����? 

8.1.1 ��������
�����%�"����� 

8.1.1.1 ,A$�9*	���	����$�������"���
	��
-��A������
��!�+H�����>,YB
����

���$�"�S0$��������
������ ,�S$��������'
	�%�A!<����,�H0�   

8.1.1.2 ������$�%�A$A��$	��	�����$���

���]���B�� k %�A��B  
$�.  �	��
���]��

�B��9�-"�� �
-$S0� k 

8.1.1.3 $�B��%��=��
,A$�9*	���	���",
B���?���%
B%�A����������$���������

���]��  

ISO/IEC  17025  ,�S$
���]��$S0� k 

8.1.1.4 �������	"���-,����$���0�������B�>,A,�B�����$S0���?����>��
-�B��9�-"��

�<�"�	����
�%
B�A$���B� 45 ������>��A��"���
	� �
- 23 ������>��A����A� 

8.1.1.5 ,A$�9*	���	���!<����,�H0��A$����������������>�����	"���-,����$��A��

���"�A����������$��
  "#B�  ���>#A"��S0$�
S$  �	���	"���-,�   �
-�B�
���$����
#<���Y (PT) 

�
B��������9  ,A$�9*	���	���>��������<�������$�"�S0$�����
���������>�"9@�

,
�� 

8.1.2 �
�������������
�������.%����������',��$���!
�� 

8.1.2.1. ���
���>�,A$�9*	���	���
����
�&A�-���9�	YY�����A$�
- 44  9�	YY��� �A$�
- 

26 

8.1.2.2. !������<���!  
�  2 !�� 8 ,A$�9*	���	�����0 %�A����������$�������

,A$�9*	���	�����

���]��  ISO/IEC  17025  �
-
� 3 !�� 8  ��0
��'�����
-�<�
���<�"�	�����$���

����$� 

8.1.2.3. ,A$�9*	���	���
����
��
��+��	����	"���-,����$���
��0�������A$����"9@�

�B��>,YB   

 

8.2 ����
-���
�������������
���������������
���������   

8.2.1. ,A$�9*	���	����
,-,����$���
�	�����������	���%�A��������
��
��+>����

���$��
,-,���>���#�-"���
	��
-��A��$�����A$�<�,��  �	��������$�>,
B�$� EU �S$ 

Commission Directive  2005/31/EC  amending Council  Directive  84/500/EEC  �������$�'
���

�	"���-,�"9����"�������$�� 5 ,A$�9*	���	������B� '
������$�
����
+&��A$��$
���%�A 
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8.2.2. ,A$�9*	���	����
,-,����$���
�	�����������	���%�A�<�"�	������������
��
��+

,A$�9*	���	�����

���]�� ISO/IEC 17025 �����?��$���
�A$�<�,�� 

 

8.3 2#�����',��$��2#���
�O�'(�����)#$)���  

  '
����	"���-,�'
	����Z�"���
	��
-��A�>��A$  7.3  ���B����>�'
	����Z� (substance  in  

articles) �$�'
	����Z�"���
	�9�-�$��A����B (minerals)  �
->���A�"9@�  amorphous  ���",
B���?!-

+&�9
�9
B$�$$�
��-,�B�����>#A��� (intentionally  released  during  use)  ��
��0
��
B��+H�%�A>�

�-"����  REACH : Article 6 General obligation to register substances in articles ,�S$%
B��?����"9@���0

�	���I��	!�������$�&B+H��
A�B� CPIV (Comité Permanent des Industries du Verre Europeennes , 

Standing Committee of the European Glass Industries) !-$�	����B���A�"9@���� inert %
B�B�!-�A$�

�$!��-"������
 REACH  $�B��%��=��
'
	����Z�",
B���?�=+&������
�A���A$�<�,��$S0� "#B�  �A$

�<�,�����
-
���$��
,-,���!��'	���#�-���!�$�,��  "9@��A� 

 

8.4 ���#$'���!���	
!

���� 

  �����

��"�S0$� '
��-���$�  �-"�����$��,�������9�B$$����,���
"���
	��
-��A�%��                  

�H0 � !� � �H? � " 
S0 $ �� � �� � �� ��0  1 5  �� � � � � 
  2 5 4 9  � . ,A $ � 9 � - � � � " � # �  � � � � � 
 " $ " #� �                      

���  ��
�	�����������	���  �B�
���  ,�B���A$��"�����+�$�������
-���
9
$�����&������
"9@�

"
	��,B�#��	    �A�����!������	0����
A$
�
-�$�"���$������   �+�����	!���
,-�
-�����  !�/�
�����


,��	���
��  ���������������$�  �<��������$����������������	!��  ���9%�A�B��-"�����
-

�A$�<�,���B�� k        ��0$$�
�>#A>���������
����<�"�A�'
	����Z��B�� k �&B�,�������9��?�  "9@����

���I������	0����
A$
  >���-"��������="9@� non tariff  barrier  ���9�-"���&B�A�  �����?�>����

"����
��A$
�<�,����-"�����B�� k ��?'&A9�-�$����%�����>,A���
�<���Y�$��	���
"�S0$9������>,A���

����+���������0"�	��H?�  ��
��?���A���$����������
��  �
-�<�,���������!�$�����$�'
	����Z�

��
�A$�<�,����?�  ,A$�9*	���	���%��>�9\!!����
����
��A$
>��-���,�H0�  �S$
�,A$�9*	���	��0%�A��� 

ISO/IEC 17025 �
-
�,�B�������0��A$
���������
->,A�������$�  ��B���"�B�������&B OECD/GLP ���

��?������]�
-"$�#�  ����B�

S$���"�B��<�"�	����>,A"9@� �������
-���-�$�#��	�B$%9 
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����. 9 

��$
��������.+!�	�������	
� 

 

   ����H�I��	!��  �����H�I�: �������,A$�9*	���	������$��
,-,���>���#�-"���
	��
-

��A��$�9�-"��%��  ���>�A������� ����������$����������"�	0
�������,A$�9*	���	����	"���-,�     

"�S0$���"��	
��A�����
"�A
��=��$�$����,���
�$�9�-"��%��>��������$�'
��-��!�����

9�-���>#A�-"�����B��A�����"�
� (REACH) �$��,�������9  �<�>,A����	!��%�A"�����&A�����? 

 9.1  
����
�&A���
"�A�>!>��-"���� REACH  '
��-����0$�!!-"�	��H?�  ��������B�9�-"��       

��0"!�	Y�
A�>,A���
�<���Y�B$��������
���>#A���"�
���0
�'
�B$���$��
���
-�	0����
A$
�$�9�-#�#�

�&�
��  �
-
�����<�"�	����>�"�S0$�����
B��$�B��!�	�!����������] 9�-#�#��$�"��>,A���
��>!�
-
�

�B���B�
  �B��>�9�-"��%��9�-#�#��
-�	0����
A$
���%
B%�A������9�9�$�"�B���0��� 

 9.2  �+������$�,A$�9*	���	������$��
,-,���>���#�-"���
	��
-��A��$�9�-"��%��  

 9.3  �A$�<�,���$��	��A�"���
	��
-��A���0!-�B�"�A�%9������9�-"����0"9@��
�#	��,�������9  

>��B����0"��0���A$�������$��
�� �
-�	0����
A$
 %�A��B ���!<�������9�"9z{$��$��
,-,��� 

 9.4   ����	!�����%�A����� �$�����	��9*	���	>�������$��
,-,���>���#�-"���
	��
-��A�

��0>#A$�&B>�9\!!����    9���9���>,A�$��
A$�����A$�<�,���	���	"���-,����$��$��,�������9��0�<�,��

>,
B�S$  Commission Directive 2005/31/EC   �<�>,A����	!����
��+"����
���
��A$
,A$�9*	���	���

���$�  "�S0$>,A��
��+�$����������$�>�"�S0$����9�"9z{$��$��
,-,���>���#�-"���
	��
-��A�  

����	!��
����

�0�>!"�	0
�H?�>����9*	���	���"���-%�A  monitor  9\!!����0"��0���A$��B�� k "#B� 

performance �$�"��S0$�
S$  ���"9����"�������
��
��+�-,�B��,A$�9*	���	��� "9@��A�  

 9.5  >����"����
���
��A$
�$�,A$�9*	���	������$�  ����	!��%�A"�����&A+H��	�����"����


���$�B��$A��$	�  �<�,����B�%9���$����,A$�9*	���	����B��k "�S0$"9����"�������
��
��+�-,�B��

,A$�9*	���	���  >����"����
���$�B��$A��$	�  ����	!��%�A"�����&A+H��	����������
������'
	����Z�  

"�S0$>,A%�A���$�B��$A��$	���0"9@�
���]��  ���!-�A$������
�����?��$��$���-������'
	����$�B��

$A��$	�    

 9.6  ����	!��%�A"�����&A���!���<�"$�����<���Y�B��k"�S0$>#A>�����$�������$����
��
��+

,A$�9*	���	�����

���]�� ISO/IEC 17025   

 9.7  %�A�S��A� "�����&A�������$��-�� OECD/GLP >�����H�I����
"9@��	I�
-���


9
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�   �H�I����#�?�����0�<���Y�B��k"9����"����������#�?���>��-�� ISO  "�	����$�	9���

��B�9\����
�&A$�B����A�������-,�B������	!��!��,�B�������?����>��
-����$�  "9@������A��

���������$����"�����&A��0��
��   

 9.8  ,A$�9*	���	����$������]�
-"$�#�
����
����B�����,
���A��  "$�#�$<�������


�-���>,A
&��A��� "#B� �������B����$�B�� �
-����B�'
������$�+H�
&��A�%�A���"�=�  "$�#�
����
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&��A�"9@�,
��>���������,A$�9*	���	���  �B��

�����]�������������>������	,��!�����,A$�9*	���	���$�B������	!  �����	,��!�����"9@�>�"#	����
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'��
��������� 

 

1. �������  �	
9��#����
 �
-��-  ���"����
���"�S0$������9�-���>#A�-"�����A�����"�
��,�����

��9 ,�B���A$��"�����+�$�������
-���
9
$����  �&����	!���,B�#��	�A�����!������	0����
A$


�
-�$�"���$������  !�/�
�����
,��	���
��  �<��������$����������������	!��  �������  2548 

2. International Organization for Standardization. ISO 6486-1 : Ceramic ware, glass ceramic ware 

and glass dinnerware in contact with food-Release of lead and cadmium  Geneva : 

International Organization for Standardization, 1999 

3. International Organization for Standardization. ISO/IEC Guide 43-1 : Proficiency Testing by 

Interlaboratory Comparisons Geneva : International Organization for Standardization, 1997 

4. Miller. JN and Miller. JC Statistical and chemometrics for analytical chemistry : 2000 

5. Official Journal of the European Union, Commission Directive 2005/31/EC  

6. http://www.fda.gov/ora/science-ref/ 

7. http://www.thaieurope.net/content/view/1802/40/ 

8. http://www.kasikornresearch.com  

9. http://www.hc-sc.gc.ca/cps-spc/legislation/acts-lois/prod-cera mic_ceramique_e.html 

10. CPIV REACH Position Paper, October 2004 !�� http://www.cpiglass.be/main.html 

11. FTA – Postion on REACH 2005 : Articles 6 – Substances in Articles !�� www.fta – ru. org 
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�	��
���]��>�����	"���-,��
,-,���>���#�-"���
	��
-��A�  (������"�9) 

�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

British 

BS 6748 : 1986 Limits of metal 

release from ceramic ware, 

glassware, glass ceramic ware 

and vitreous enamel ware  

 

Pb, Cd 

 

/ 

 

/ 

 

AAS 

 

1. ���!�!�������$����  

������&��&��&��!�4 

2. ���!�!��������� ������


"��"������&��&� 1000 � 1 

��!!�����/!��� 

3. ���!�!��������� 

%����"��
"��"������&��&� 

500 � 0.5  ��!!�����/!��� 

4. ������	%�&� �����
��$�!���� 

$*�	+���"���������� %����"��

!�!������������
��#�

�����$�����&��!�4 

5. ������	�-!���������%�


$���;�����'��
��-��������� 

 

1. !&�	�������	�&���"

�
����#���!� 1 ml/l 
"�

��(�<=�� 40�0.5 �	>�

�$!�$"�! #������!&�	��?�

@�&����� 

2. ��D�@�&%�&	�&��

�����E���	  F&��"�"���


������E +��@�&@�&

�������	����@����


���
 

3. ��&�;���
"�����
"�+��

���G�������@����@�&

	��#��	�&�� 

Protective coating 


"�
������$�����&��!� 

4 %!�+���"����������

%����"��!�!�������

��������G�������$���� 

 

 

1. ���������$����  ���@�&

����
��	�����?�����#����?�

!&�����	�&�� 1 mm  ���

#����
�&�������	

<���� %!�+��������� 6 

mm #�� extreme 

edge ��	�������	
"��'H�

#����
%
�����!����"�	 


��
*�'����(�����$����
"�

@�& ����"����G��;!��+��

���� 2% 

2. �?�<����
"�
���
��D


@��=&���
"���
�����(�<=�� 

22 � 2 �'H���!� 24 �  0.5 

��. %!��&�	����	+��@�&����

����������	���@�

������	������� 

3. �������
 24 ��. @�&���

�
�J +��@�&����	���'H���� 

%!&�@�&'K�'��=������ 
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�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

AOAC 973.32  

(Lead and Cadmium Extracted 

from Ceramicware) 

 

Pb, Cd 

 

/ 

  

AAS 

 

1. �����$����������&��&�

�&��!� 4 '������/'������ 

2. ���!�!��������� ������


"��"������&��&� 1000 

�g/ml  

3. ���!�!���������

%����"��
"��"������&��&�

1000 �g/ml 

4. ������	%�&� @�&����
����

+�&  

 

!&�	�������	 (6 ����) 

�&���"�
����#���!� 

%!� !&�	�&����?��R��

����&����?��!��� ����#� 

��D�@�&%�&	  

(�������� : +��
�����

�&�	��������������	

�?����

���
) 

 

 

 

 

1. ���������$���� 4% @�&

����
��?�������
<���� 6-

7 mm 

 2. 'K�U�'V�	���+��@�&

����� %!���D
@�
"�����;���

'V�	���������$�+�$� ��D


+�&  

24 �.�. ������E���(�<=��


"� 22� C 

3. �������
 24 ��. @�&���

�
�J ����%!&�@�& 

'K�'��=������ 

 

G!���������

������'H�����

��&��&���	�!��

����@����!�!��

��� 

America 

ASTM : C 1466 - 00  

Graphite Furnace Atomic 

Absorption Spectrometric 

Determination of Lead and 

Cadmium Extracted from Ceramic 

Foodware  

 

 

 

Pb, Cd 

 

 

 

 

 

 

 

 

/ 

 

 

 

 

 

 

 

  

GFAAS 

 

 

 

 

 

 

 

 

1.�����$����������&��&��&��

!� 4 '������/'������  

2. ���!�!���������������


"��"������&��&� 1000 ���� 

10000 �g/ml  

3. ���!�!���������

%����"��
"��"������&��&�

1000 ���� 10000 �g/ml  

4. ���!�!�� Matrix 

 

!&�	�������	%!� blank 

�&���"�
����#���!� 

0.02% 
"���(�<=��+������ 

40 �	>��$!�$"�� 30 

����
" #��������D��&��

G&����� !&�	��?� 

��(�<=��+������ 40 

����&����?��!��� 

'!���@�&%�&	 

 

1. ���������$���� 4% @�&

����
��?�������
<���� 6-

7 mm 

 2. 'K�U�'V�	���+��@�&

����� %!���D
@�
"�����;���

'V�	���������$�+�$� ��D


+�&  

24 �.�. ������E���(�<=��


"� 22� C 
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�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Modifier (NH4H2PO4 

�&��!� 1) 

5. ���!�!�� optional 

Matrix Modifer �?����


������	 Zeeman 

background Correction 

6.��?��!���
"�'��>#��+���� 

7.������	 Graphite 

furnace atomic 

absorption 

spectroscopy 

 

 

 

 

 

 

 

 

 

1.������	 AAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. �������
 24 ������	@�&

����
�J ����%!&�@�& 

'K�'��=������ 
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�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

ASTM C738-94 

Standard Test Method for Lead 

and Cadmium Extracted from 

Glazed Ceramic Surfaces 

Pb, Cd / 

 

AAS 2.�����$����������&��&�

�&��!� 4 

3.���!�!���������������


"��"������&��&� 1000 ppm 

4.���!�!��������� 

%����"��
"��"������&��&� 

1000 ppm 

5.�"�
����#���!� 

 

 

 

 

!&�	�������	 (6 ����) 

�&���"�
����#���!� 

%!� !&�	�&����?��R��

����&����?��!��� ����#� 

��D�@�&%�&	 

 

1. ���������$���� 4% @�&

����
��?�������
<���� 6-

7 mm 

 2. 'K�U�'V�	���+��@�&

����� %!���D
@�
"�����;���

'V�	���������$�+�$� ��D


+�&  

24 �.�. ������E���(�<=��


"� 22� C 

 

Europe 

COMMISSION DIRECTIVE 

2005/31/EC of 29 April 2005 

 

 

Pb, Cd 

 

/ 

 

/ 

 

+����
� 

 

1. �����$����������&��&�

�&��!� 4 '������/'������ 

2. ���!�!���������������


"��"������&��&� 1000 mg/l  

3. ���!�!��������� 

%����"��
"��"������&��&� 

500 ��!!�����/!��� 

 

 

 

 

1. 
?����������

�������	@�&G��'��>#��

+���� 

 

(+����
����) 

 

Germany         
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�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

Din 1388-1 Silicate Surfaces in 

Contact with Foodstuffs 

Pb, Cd / / AA 1. �����$���� 40 ��!!�!���/

!��� 

2. ���!�!���������������


"��"������&��&� 1000 � 1 

mg/l 

3.���!�!���������

%����"��
"��"������&��&� 

1000 � 1 mg/l 

4. Paraffin wax ����#��

�!����!��=	 

5. �"�
����#���!� 

6. Ribbon Silicone 

Sealant 

1. !&�	�������	

���!�!����	�"�
���

�#���!� 1 ml/l 
"� 40 � 

5 �	>��$!�$"�� #������

!&�	�&����?��R�� %!�!&�	

��?��!����"�����	 ��D�@�&

%�&	�&�������E���	
"�

����� ��	���+��@�&��� 

staining  

2. ��!��
����
"�+��+�&

���G����
�����@����

@�&	��#��	�&�� 

Paraffin (Flatware) 

����@�&�
'$�!����'K�

����
���	��������
 

���@�&������&�	��	

�
''����( 4 ��.#��

'����� 

(hollowware) 

 

 

 

1. �������!�!�������$�

���!	@�<���� 
��
*�

'����(���!�!�����
"�@�& 

@�&!���"��F*	 2% 

 �?����
�������	
"�+��

�����F�������!	+'+�& 

@�&�?��������	@��<���� 

%!&��������!�!����� 


��
*�'����(���!�!��
"�

@�& !���"��F*	 2% 

2. ���	
��	+�&
"���(�<=�� 

22�2 �	>��$!�$"�� �'H�

��!�  

24 ������	 � 30 ��
" ���

'V�	���+��@�&���!�!��

����� 

 @�&��D
@�
"�����;���'V�	���

������$�+�$� 

�?����
�������	
"�

�'H� flatware 

�&�	���;���
"�G��


����(
"����G��

���!�!�� �?����


����?���(�&�� 

ISO 6486-1 Ceramic ware, glass- Pb, Cd / / AAS ������ Din 1388-1 1. !&�	�������	@�& 1. �?����
#�����
"� ��("��	�������	
"�
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�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

ceramic ware and glass 

dinnerware in contact with food – 

Release of lead and cadmium. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�����%!�'��>#��

+���� �&���"�
����#�

��!�
"�+���'H���� 

��(�<=�� 40 C  

#������!&�	�&����?��R��

%!&�����&����?��!��� 
?�

@�&%�&	��� ����
����

��D�@�&%�&	�&�������E

���	
"���	+��@�& ��	���

+��@�&��� staining  

 

 

 

 

 

 

 

 

 

 

 

 

�����F�������!�!��!	

+'@����<����+�&�����	 

@�&�������!�!��!	+'@�

<���� ���@�&����
+������ 

6 mm #����
<���� 

%!���!�������=	 (
"�����

���!�!��+�&) ����	�&�� 5 

mm 

2.�?����
�������	
"�+��

�����F�������!�!��!	

@�<����+�& ��##� 

A) 
��#��������	!	@�%



��	$�!����$*�	�����?�+�& ���

'K�+������ 6 mm #����


<���� 

B) @�&��D� (bead) $�!����

��!��
J ���@�&��!������

�=	����
"��������!�!��+�& 

5-25 mm  

C) ��!��
G������
"�+���&�	

���G����
������&���"�G*�	

;���-K�
"��"#���!����!�

�=	  

�'H�F&�� ($*�	��!�

�������Uq'����	

G=&
���<�#����G��

��
�&�������	

F&���&��) #��&�	

��'����(�!��

����
"�
����(�&��

�����	F&�� ���

���#����
'��

�&�����!	�� 20 

mm %!��?�+'


��#�@�<����
"��"

������&�G���

>=����!�	 1.25-2 

�
����	F&��  
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�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

 

 

 

 

 

 

 

ISO 7086-1 Glass hollowware in 

contact with food Release of lead 

and cadmium  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pb, Cd 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AAS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

������  ISO 6486 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 !&�	�������	@�&�����

%!�'��>#��+���� 

�&���"�
����#���!�
"�+��

�'H���� ��(�<=�� 40 C  

#������!&�	�&����?��R��

%!&�����&����?��!��� 
?�

@�&%�&	��� ����
����

��D�@�&%�&	�&�������E

���	
"���	+��@�& ��	���

+��@�&��� staining  

 

 

 

 

 

2. ���	
��	+�&
"� 22�2 �	>�

�$!�$"�!�'H���!� 24 

������	 � 30 ��
"  

3. �������
��!� ���

���!�!���
�J %!&�@�&'K

�'�����J �=��*������D
+�&

�;����?�+'������������+' 

 

��	<�����$�����
"�%�&	

%!&�+�&
�;�����
  #������

�������!�;!�������$���

��&��!� 4  !	@�<����

���@�&����
���!�!����?�

#����
��?�!&�  5  

��!!�����  
��
*�'������
"�

@�& 'K�<�����&�����#�

��{���  ��D
+�&@��=&��
���

��(�<=��  (�����D
@�
"����

�;���'V�	���G��<��������


"�F=�����#��%�	����	)  

�����
�����(�<=��
"�  

22�2  �	>��$!�$"��  �'H�

��!�  24  ������	  �30 

��
"  �!�	#��%��
��	+�&��
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�������	
���
 ������������������� �������� ����������� �!������ 


"����# �$����� %�&� 

�
���� 

��'��(�/������" ���"���������	 ��)"�������  

 

 

 

 

 

Lip and Rim Area  

ASTM C 927 – 80  

Standard test method for Lead 

and Cadmium from the Lip and 

Rim Area of Glass Tumblers 

Externally Decorated with Ceramic 

Glass Enamels 

 

 

 

 

 

 

Pb , Cd 

 

 

 

 

 

 

 

 

 

 

 

 

 

/ 
 

 

 

 

 

 

/ 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

AAS 

 

 

 

 

 

1. �����$����������&��&�

�&��!� 4 '������/'������ 

2. ���!�!���������������


"��"������&��&� 1000 mg/l  

3. ���!�!��������� 

%����"��
"��"������&��&� 

1000 ��!!�����/!��� 

4. �"�
����#���!� 

5. ��?��!���'��>#��+���� 

 

 

 

 

 

 

 

 

6 �����������	 


?�������������@�&�"

�
����#���!�%!&�!&�	

�&����?������%!���?�


����
)�| �?�+'�
@�&%�&	 

 

 

 

 

 

 

 

24  ������	 F&�'��������	

���!�!�����@�<����

!�!	@�&���������$����

������&��&��&��!� 4  

#����
��	'�������
������  

 

#����� 7��. ���� 

�����$����������&��&�

�&��!� 4 ����	���������	

@�&����
'����(��


<���� 6-7 mm'K�U�

'V�	���+��@�&����� %!�

��D
@�
"�����;���'V�	������

���$�+�$� ��D
+�& 24 �.�. 

������E���(�<=��
"� 22� 2 
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2��� * 

 

2#�����',��$��,���%&�+!�*����G�)#$*��',�/.�� 
(method  Validation  of  Flame  Atomic  Absorption  Spectrometer)         
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2#�����',��$��,���%&�+!�*����G�)#$*��',�/.��  Flame  Atomic  Absorption  Spectrometer   

 

���,��B�  instrument Detection Limit (IDL) �-��0�         ���,��B�  Method Detection Limit (MDL) 

�-��0�  

,�
N���. Conc. 

1 0.00 

2 0.01 

3 0.00 

4 0.01 

5 0.00 

6 0.01 

7 0.01 

8 0.00 

9 0.00 

10 0.01 

Mean 0.00 

SD 0.00527 

IDL 0.01054 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

,�
N���. Conc. 

1 0.000 

2 0.01 

3 0.02 

4 0.02 

5 0.03 

6 0.01 

7 0.01 

8 0.02 

9 0.02 

10 0.01 

Mean 0.0150 

SD 0.00850 

MDL 0.017 

LOQ 0.0849837 
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�����,3�  Instrument Detection Limit (IDL)         �����,3�  Method Detection Limit (MDL) 

),!'����                                                                     ),!'����  

,�
N���. Conc. 

1 0.000 

2 -0.001 

3 -0.001 

4 -0.001 

5 0.001 

6 0.001 

7 0.000 

8 -0.001 

9 0.000 

10 -0.0001 

Mean -0.00021 

SD 0.00079 

IDL 0.00158 

,�
N���. Conc. 

1 -0.0010 

2 -0.0030 

3 -0.0030 

4 -0.0030 

5 -0.0030 

6 -0.0030 

7 -0.0030 

8 -0.0020 

9 -0.0030 

10 -0.0030 

Mean -0.0027 

SD 0.00067 

MDL 0.00134 

LOQ 0.00675 
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Measured concentration, mg/l  of Pb 

 

,�
N���. 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 

 

,�
N���. 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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2#����!
���������$�
.�)#$),!'����%�

��&�$��.'�����'�k��
���3�����������.%&�'�����'����

,���
����D�$��3����������
����� 
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2#����!
���������$�
.�)#$),!'����%���&�$��.'�����'�k��
���3�����������.%&�'�����'����

,���
����D�$��3����������
����� 

 

>���0 �-��0�  mg./l ���"
��
  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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2#����!
���������$�
.�)#$),!'����%���&�$��.'�����'�k��
���3�����������.%&�'�����'����

,���
����D�$��3����������
����� ( �3� ) 

 

>���0 �-��0�  mg./l ���"
��
  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 

 

,
��",��   �A$
&
��?�,
�"9@��A$
&
��0���!�$��
A��B�����A$
&
%
B
�  outlier 
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���'������
���3��������� 

 

��G�����B���&�$
B���
�%&��!
���������$�
.�)#$),!'���� 

 

��#�-��0�<�%9>#A���$�,�9�	
���-��0��
-���"
��
 "9@�'
	����Z�9�-"�����%#�B�  "�
S$�

�
-����B���������>#A�&9
$���"�
S$�  
���?��$�����<������? 

 

1. ���'������NB�!��   >#A"�S?$�	����%#�B��<�"�=!�&9  !����	I��!<�,�B�����+��	� !<���� 20 

�	�
���
>�B,
A$�� ���>#A9�	
���?<�  9 �	�
���
  �
->�B��"���
�	
	"��"9@����#B����-!��
$����

!<���� 43  ���
  ��"9@�"�
���� 8 #�0��
�  ,
��!����?��<��?<��	�$$�!��,
A$��  'B���-�������� 

100 "
#  ��?��	?�%�A 1 �S�  �<�%9����B����
+B��!<�"��-�
-�B����
,�S��B$��<�%9>#A��� 

 

2. ���*�N����   >#A�	���H?��&9��#�-������"����  �<�����	
��9&��
��"�$���&9�����#�-��0

�A$����
��<����
�-$��>,A9���!�������
-"�I�	����>#A`$��?<�   >#A����������	
�����>,A����	
��

9�-�����>,A��	����  "�S0$�!������	
��
� 2 #	?� "�S0$9�$����%
B>,A�?<��	�%,
$$�
�!���$��B$�$����

�	
����09�-�����  !����?�"��?<��	�
�>�����	
��!�"�=
  �	?�%�A!�%�A���
,����
��0�A$����  "��?<��	�

��0$�&B>�����	
��$$�  �������	
����0<�%�A"�S0$>,A�?<��	�%,
$$�!�,
�  !����?������?��	?�%�A>,A�,A�

,
��k  !H���-#	?����$$�!������	
��   �<��������B�9����#�->,A"�����A$�  

 

3. ���'2�!��  �<���#�-��0'B���������B�"�����A$��
A� %9"'�>�"��%``��$��,�&
	 1230 �C 

���>#A"�
�>����"'� 8 #�0��
� �
-�S�%`��0$��,�&
	�&����"9@�"�
� 10 ����  

  

4. ���',#/��  >#A"�
S$���0
�`�	��-��0�"9@��B��'�
   �<���#�-%9$�>�"��$���0$��,�&
	 100 

�C "9@�"�
� 2 #�0��
�"�S0$>,A��#�-�A$�   ���$�!-#B��>,A"�
S$���
��+�H�"��-�����#�-%�A���H?�  

"�S0$�!�����"'��	��<���0$��,�&
	�&�  ��#�-!H�
�"�S?$���B�  �<�>,A"�
S$��H�"��-�	���#�-%�A���  

!����?��<���#�-$$�!��"��$�
��<����"�
S$�  ���>#A�	���B�"�
S$�  "�S0$��0!-�����
>,A#�?�"�
S$�
�

���
,��"�B�������#	?� 

 

5. ���'2�',#/��  �<���#�-��0'B�����"�
S$�"�����A$��
A�  %9"'�>�"��%``����0$��,�&
	 1080 

�C ���>#A"�
� 6 #�0��
� �
-�S�%`��0$��,�&
	�&����"9@�"�
� 30 ���� 

 

6. �����)�3�!������#��  �<��&9
$���0
�
�����

�����
��#B�?<�  "�S0$>,A`�
�
,
��$$�!��

��-��I  !����?��<�`�
�
��0
�
�����

�����%9�	�����#�-��0'B�����"'�"�
S$��
A�  >#A�'B����9��

'	�>,A"�����
-9���!��`$�$����  ����<�����	���?�,
� 5 �<��,�B�  "�S0$>,A
�9�	
���$����"
��



-
��$$�
�
���$��0!-�<�%9���$� 
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7. ���'2�
���)�3�  �<���#�-��0�	��&9
$�"�����A$��
A�%9"'�>�"��%``����0$��,�&
	  

750 �C �S�%` 30 ����  "�S0$>,A��!���&9
$��	�"9@�"�S?$"���������#�-   ��#�-��0%�A!-�<�%9�<����

���$�,�9�	
���-��0��
-���"
��
�B$%9 
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��9&�9
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�&9���������0<�����	
���	?�%�A"�S0$ 

>,A�?<��	�%,
$$�!�,
� 

�&9�������"��?<��	�$$�!������	
��"
S0$%�A 

���
,����
���
�A$���� 
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)��
��D��,������������������',��$���!
��2#���
�O�'(�����)#$)��� 

 

 ����$�+�
��?"9@��B��,�H0�>�����<���!   "�S0$�������$����������"�	0
�������

,A$�9*	���	����	"���-,�   ��
+H�"��	
��A�����
"�A
��=��$�$����,���
�$�9�-"��%��  >�������

'
��-��!�����9�-���>#A�-"�����B��A�����"�
� (REACH) �$��,�������9 

 

�
�D1��$
�,� 

1. "�S0$�<���!���
�A$������	����	"���-,����$�'
	����Z�"���
	��
-��A� 

2. "�S0$"�	0
������
��
��+,A$�9*	���	����	"���-,����$�>,A"�A��&B
���]�����
 

3. "�S0$"9@�������>����!���<��A$"��$��-"#	�������>�������-���������,A$�9*	���	���

�	"���-,����$� 

 

*����#%�)��
��D���
N���!  	$+�3D���B�+�'�q!'2�%���.
�G���$%��'��!2#'
��)�3����
� 
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)��
��D��,������������������',��$���!
��2#���
�O�'(�����)#$)��� 

 

�����. 1  *����#�
.�+�*������
� 

#S0$��	I��                              

��0$�&B            

            

��������      ������                        

E-mail            

#S0$'&A�$�����$�+�
              �<��,�B�                       

(����%
B����A$���0!->,A�	��B$"�S0$�$�A$
&
"�	0
"�	
) 

 

9�-"��'
	����Z���0!<�,�B��/'
	� 

	 "���
	�   

       �+A��#�
  � ������Z�  � F���%``��  � ��-"�S?$�   ��$�9�-���   �$S0�k   

	 ��A�        	  ��-!�      

 

9�-"���$���	I��  	 Trader  	 '&A'
	�   	 $S0�k    

� �����B$
 (�	�������+���%
B��
��0�	� %
B"�	� 50 
A�����  ��A�����%
B
����B� 50 ��) 

�  �����
�� (�	�������+���%
B��
��0�	� "�	� 50 
A�����  ��B%
B"�	� 200 
A�����  ��A����� 51-200 

��) 

�  ����>,YB (�	�������+���%
B��
��0�	� "�	� 200 
A�����  ��A�����
����B� 200 ��) 

 

�
��  	>�9�-"��  %   

	 �B��9�-"��                 % 9�-"��      

 

�����. 2  *����#,������������������',��$���!
�� 

1.�A$
&
����	"���-,����$�>�9\!!�����$���	I�� 

1.1. �A$
&
,A$�9*	���	����
-����	"���-,����$��$���	I�� 

	 ��	I��
�,A$�9*	���	��� 

	 ��	I��%
B
�,A$�9*	���	��� 
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��',��$���!
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������� 

��G���',��$���!
�� +!��
�����
����
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+�3+!��
�
����
���� 

    

    

    

    

    

    

    

    

    

    

    

    

    

(,���S?���0%
B�$�9��>#A"$�������) 

	  �<�����	"���-,����$�  ����B�>,A,�B�����$S0��<�"�	���� 

������ 
��',��$���!
�� 

&/.���3����� ��$'�� 

   

   

   

   

   

   

   

(,���S?���0%
B�$�9��>#A"$�������) 
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1.2. ��",����0�B�>,A,�B�����$S0�>�9�-"��  

	 "��S0$�
S$�	"���-,����$��������         	 %
B
�0�>!'
�	"���-,����$��$���	I�� 

	 �A$����'
!��,�B�������0%�A����������$�
���]�����
 

	 �A$����'
!��,�B�������0"9@��
�� "#B� ,�B����������] 

	 $S0�k           

1.3.  ��",����0�B�>,A,�B�����$S0�>��B��9�-"�� 

	%
B
���	���>�9�-"��  	 "9@����
�A$�����$�'&A�S?$ 

	 $S0�k           

1.4.  ���>#A Reference materials        	 %
B
� 	 
�%�A��B    

            

1.5.  ��9�-
����0>#A>�����	"���-,����$�     ���/9_ 

 

2. ���
�A$����>,A��]
�����������	"���-,����$�����B$%9��?>,A"�	�>�9�-"�� 

������ 

��',��$���!
�� 

������� 

��G���',��$���!
�� 

��������� 

(�
���3��/�T) 
   

   

   

 

�����. 3 �3���������,���&3��'�#/�%�'�/.��%! 

1. ,A$�9*	���	���   	  ������$��
   	  ����B�
���$����
#<���Y      

     	  "��S$�B��    	  $S0�k     

2. ���'
	�                

            

          

 

*��'
��)�$�/.�P          

           

*�*��,1���.
#$'�#�%��,�����1',��$�����)��
��D�� 
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2��� � 

�G����,B��3� 

 

 ,B��3�                           ,B�'�0� 

1. AAS Atomic Absorption Spectrometer 

2. ASTM American Society for Testing and Materials 

3. Cd Cadmium 

4. CRM Certified Reference Material 

5. EC European Commission 

6. EEC European Economic Community   

7. EU European Union 

8. FAAS Flame Atomic Absorption Spectrometer 

9. IDL Instrumental Detection Limit 

10. ISO International Organization for Standardisation 

11. IEC International Electrotechnical Commission 

12. LOQ Limit of Quantification 

13. MDL Method Detection Limit 

14. Pb Lead 

15. RSD Relative Standard Deviation 

16. SOP Standard Operating Procedure 

17. FDA United  States  of  America  Food and Drug Administration 

18. JIS Japanese Industrial Standard 

19. TIS Thai  Industrial Standard 

 

      

        

 

 

 

 

 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        94 

 

 

 

 

 

 

 

 

 

 

2��� & 

 

)��
��D��*����# 

��������
�������',��$���!
����� 

'(�����)#$)��� 

 
 

 

 

 

 

 

 

 

 

 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

 

����������� �<��������$����������������	!��                                                                                        95 

)��
��D��*����# 

��������
�������',��$���!
�����'(�����)#$)��� 

 

�����. 1 *����#�
.�+� 

 

1.  #S0$$�����            

2 . ��0��?��<�������           

     "
���0    �$�   +��     

     ����     "��                 

     !��,���     �,��%9�I����      

     ��������    ������        

     E-mail                       

     WEBSITE            

3.  '&A>,A�A$
&
            

     �<��,�B�            

 

�����..2 *����#���'�,��, 

 

1.  !<����"!A�,�A���0>�,A$�9*	���	��� 

 

  �  9�#.     ��  

�  9��.    ��  

�  9.���    ��    

  �  9.��     ��  

�  9."$�    ��   
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2.  �����	����	"���-,����$��A��"���
	��
-��A� 

 2.1 ��������0,�B������$��B��>,A��	����	"���-,����$� 

 

�������!
�� 
�$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 
',�/.���/��!
�� 

D���&�� 

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. $S0� k  

   

��$'�/N�� 

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 
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�������!
�� 
�$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 
',�/.���/��!
�� 

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. �������?<�,��� 

15. ����&��H
�?<� 

16. Particle size distribution 

17. X-ray diffraction 

18. Dilatometer -COE 

19. $S0� k  
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�������!
�� 
�$��,1���� 

��.+!��
�����
���� 

����J�� 

��G�����!
�� 
',�/.���/��!
�� 


1*�
�O� 

1. Particle size distribution 

2. XRF – Chemical analysis 

3. Dilatometer -COE 

4. Methylene blue index 

5. Soluble salt (ppm) 

6. Soluble sulfate (ppm) 

7. Antimicrobial activity test 

8.$S0� k  

   

�
�D1!�� 

1. $���9�-�$����"�
� 

2. COE 

3. XRD 

4. PSD 

5. Metal ion content 

6. $S0� k  

   

)���)#$��$	� 

1. Pb and Cd extracted from 

glassware 

   1.1 interior 

   1.2 lip  and  rim 

2. refractive  index 

3. viscosity 

4. UV visible 

5. Hardness 

6. $S0� k  
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2.2  ��������
������ 

 �	��>���0�B��>#A>���������
���������>� (internal QC) �$�,A$�9*	���	��� 

  �  >#A  RM, CRM 

  �  ����<��?<� 

  �  ����<�  recovery 

  �  ���>#A���$�B��  control  sample 

  �  $S0� k (�9���-��) 

 2.3  ��������������,A$�9*	���	����$��B��>�������  OECD - GLP    

  �  %
B
������� 

  �  
������� 

  �  �<�
���<�"�	���� 

 2.4  �A$
&
"F��-  Tableware 

 2.4.1   

������ �
���,3���',��$��/������ 
�$�$'�#�%������',��$�� 

(�
��B����) 

1.Lead and Cadmium extracted from   

tableware 

   1.1 interior 

   1.2 lip  and  rim 

  

   

  2.4.2  "��S0$�
S$���$���0>#A
� 

 Detection  Limit  :  Lead          =      

     :  Cadmium    =      

 Limit  of  Quantification  :  Lead           =      

     :  Cadmium    =      

 

3.  �A$"��$��-��������,A$�9*	���	����	"���-,����$��
,-,���>���#�-"���
	��
-��A�"�S0$%9�&B

����$
���>��-�������#��	 
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��
�1�������������

��
���)#$���'�����,��������'��.���
���������
����� 

 

 �����

�� "�S0$� '
��-���$�  �-"�����$��,�������9�B$$����,���
"���
	��
-��A�%��  

����������0  15  ������
  2549  �.,A$�9�-���"�#�  �����
"$"#��  ���   ��
�	�����������	���  

�B�
���  ,�B���A$��"�����+�$�������
-���
9
$�����&����	!���,B�#��	  �A�����!������	0����
A$


�
-�$�"���$������   �+�����	!���
,-�
-�����  !�/�
�����
,��	���
��  ���������������$�  

�<��������$����������������	!�� 

 

����B��	��A�%9����B��9�-"�����"F��-����B�$$�%9����,�������9>�9\!!����
�
��������0

"�A
���$$�
�,
��
������ "#B� WEEE  Rohs �
- REACH �H0�"9@��-"�����B��A����������


"�
����Z� ,��
$��A��"�����S$"�S0$"�	0
$<���!����B$�$��
-�������������A� ��B>���-"��������A$��

�$�
������ REACH ,�S$
���������"���	�$S0��S$�<�>,A"�	� green products ���I������	0����
A$


�
-"�	0
������#��	��H0�+S$"9@����
!<�"9@�"�B��B����B��������-�
��A$�>�9\!!������?�����<�>,A"�	����

��A�� value created products $���A��  ��B
-9�-"�������
�B�"��	
��������$�'&A9�-�$�����$���

��?�>��A���������
-��������&B%9��������A��
������9�$�����������A�
��
�����"F��-
������ 

Non Tariff Barrier, NTB �����?�,��9�-"��%��!-
�B���������'
	����Z�"�A��&B"�������A��
� !-�A$�
�

���"����
���
��A$
"�S0$�$�������9���"9
�0����0���"�=� 

 >�]��-�$�'&A'
	��	��A� �A$�
����
��-,����
-9������>,A�������+�������!H�!-��
��+$�&B%�A 

"
S0$�&A�B$��="�	���������%�A�B$�+S$"9@��A$%�A"9�����B$�&B��B��������A� �����A������
	���������A��=+S$

"9@�"�S0$��<���Y"#B���� 
������ REACH %
B>#B�B�'
��-����� SMEs "�B���?� ��	I��>,YB�=
�'
��-��

�A�� "�S0$�!������������
����"#S0$
������>�
��I�-�����B�������� (supply chain)  ���!-�<�>,A�	��A�

�$�����
��+���%�A�
-"9@���0�$
��� 
� key words ��0�<���Y�S$ 
���]���$��	��A� ������!�$�

����$��
-�-��
����	��� �	0�",
B���?�A$�
�!��,A$�9*	���	�����0%�A����������$���

���]�����
�H0�

9\!!�����S$ ISO/IEC17025 �
- OECD/GLP  

 ,A$�9*	���	���>�9\!!����
���������$�B���B$"�S0$� 9_ 2536 "������A$��$�"����!���B��9�-"�� 

��B��-��?"��
�,A$�9*	���	����$�"����$�&B 100 ��B��,B� ���
+&��A$��B�"#S0$+S$�$�'
����	"���-,�

���$�"9@����
!<�"9@���0�<�>,A�A$�
����������������,A$�9*	���	��� ��-��?
��$�,�B������S$ �
$ 

�
- ��
�	�����������	�����0��
��+>,A�������$�%�A 9\Y,�,
���$��������	���	�����������������

����A���?�S$,A$�9*	���	�����0%�A���
���]���
-����$
���!���B��9�-"�� �H0�9\!!����,A$�9*	���	�����0

%�A���
���]�� ���"F��- ISO 17025 
�9�	
���A$�
�� �����?����
����'
�����>,A"�	�,A$�9*	���	�����0

%�A
���]��"9@���0�$
���
���H?� �
-��A��"��S$�B��,A$�9*	���	������$�>,A�����!� !H�!-��A�����


�
B$����>,A���'&A9�-�$����>����������	��A���0
���������B��������-����
�%�A ,A$�9*	���	�����?� lab 

�	"���-,��
- lab �	!�����!-"�	0
��0 ISO/IEC17025 �B$��
A�$�!�A��%9+H� OECD/GLP >����,
�� ���

�����]��A$
!->,A���
#B��",
S$>��A��������$��
�
-#B�������,A$�9*	���	���!���
��+�S0��$���

����$�%�A !���A$
&
�$�'&A9�-�$�����A��"���
	��
-��A� ������$�>�,A$�9*	���	���"9@�����
���>!

�
-"9@� requirement !��
&��A��
-�A$����'
�����
$���0�B�"#S0$+S$!�� third party  �	 � �A � ��0 % 
B 'B � �
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��
"��Z���0��?�%�A >�$����$��>�
A!-%
B��
��+�B�$$�!<�,�B��>��,�������9%�A '&A'
	���0%
B
� SDS�$�

���+��	� �=!-%
B%�A�������$
���$���B$%9 

 >��B���$� REACH �����]�����
!-��A���&���9�-������ �����

�����?���?,���'
>,A"�	����

��-,���+H����
�<���Y�$����"�	0
��������$�,A$�9*	���	����$�9�-"��%�� �
-,���!->,A��������

��������$�,A$�9*	���	���%��%9!�+H��-��� GLP "9@��������
-���-�$�#��	  ��0����<���-��?�S$

��������]���A$
&
�A�� REACH �$���B
-,�B�����>,A
�����B�

S$���!�"9@�]���A$
&
�$�9�-"�� 

"�S0$>,A'&A9�-�$���� access %�A�B�� ��
�	�����������	���
� website Reach watch >,A"9@� platform 

�
�"9
�0���A$
&
�
-��-�<��A$�	�",=� �����

�����?���?"9@������
����$�'&A9�-�$���� ����	!�� 

����	#���� �<�>,A"�	�9*	��
�������0���
-"�	�����B�

S$���>�$���� 
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���������	
���� 
�
�
������� 15 �
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ASTM C373-88(2006)  S tandard  Tes t  Method for  Water  Absorp t ion ,  Bulk  Dens i ty ,  

Apparent  Poros i ty ,  and  Apparent  Spec i f ic  Gravi ty  of  F i red  

Whi teware  Products  

ASTM C482-02 S tandard  Tes t  Method for  Bond St rength  of  Ceramic  Ti le  

to  Por t land  Cement  

ASTM C499-78(2003)  S tandard  Tes t  Method for  Fac ia l  Dimens ions  and  

Thickness  of  F la t ,  Rec tangular  Ceramic  Wal l  and  Floor  

Ti le  

ASTM C501-84(2002)  S tandard  Tes t  Method for  Relat ive  Res is tance  to  Wear  of  

Unglazed  Ceramic  Ti le  by  the  Taber  Abraser  

ASTM C648-04 S tandard  Test  Method for  Breaking  St rength  of  Ceramic  

Ti le  

ASTM C 498 PERFORATED CLAY DRAIN TILE 

ASTM C650-04 S tandard  Test  Method for  Res is tance  of  Ceramic  Ti le  to  

Chemica l  Subs tances  

ASTM C 738 STANDARD TEST METHOD FOR LEAD AND CADMIUM 

EXTRACTED FROM GLAZED CERAMIC SURFACES 

ASTM C674-88(2006)  S tandard  Tes t  Methods  for  F lexura l  Proper t ies  of  Ceramic  

Whi teware  Mater ia l s  

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 S tandard  Test  Method for  Determining  the  S ta t ic  

Coeff ic ien t  of  Fr ic t ion  of  Ceramic  Ti le  and  Other  Like  

Surfaces  by  the  Hor izonta l  Dynamometer  Pul l -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 

BS EN 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) 
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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 

EN87 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 

ISO10545-1 CERAMIC TILES - PART 1: SAMPLING AND BASIS FOR 

ACCEPTANCE 

ISO10545-2 CERAMIC TILES - PART 2: DETERMINATION OF DIMENSIONS 

AND SURFACE QUALITY 

ISO10545-3 CERAMIC TILES - PART 3: DETERMINATION OF WATER 

ABSORPTION, APPARENT POROSITY, APPARENT RELATIVE 

DENSITY AND BULK DENSITY 

ISO10545-4 CERAMIC TILES - PART 4: DETERMINATION OF MODULUS OF 

RUPTURE AND BREAKING STRENGTH 
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ISO10545-5 CERAMIC TILES - PART 5: DETERMINATION OF IMPACT 

RESISTANCE BY MEASUREMENT OF COEFFICIENT OF 

RESTITUTION 

ISO10545-6 CERAMIC TILES - PART 6: DETERMINATION OF RESISTANCE TO 

DEEP ABRASION FOR UNGLAZED TILES 

ISO10545-7 CERAMIC TILES - PART 7: DETERMINATION OF RESISTANCE TO 

SURFACE ABRASION FOR GLAZED TILES 

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

THERMAL EXPANSION 

ISO10545-9 CERAMIC TILES - PART 9: DETERMINATION OF RESISTANCE TO 

THERMAL SHOCK 

ISO10545-10 CERAMIC TILES - PART 10: DETERMINATION OF MOISTURE 

EXPANSION 

ISO10545-11 CERAMIC TILES - PART 11: DETERMINATION OF CRAZING 

RESISTANCE FOR GLAZED TILES 

ISO10545-12 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 

ISO10545-15 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 
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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 


$�. 602-2546 ��#�-"���
	���0>#A���$�,�� : �������� 


$�. 613-2529 ��-"�S?$��	�"'�"�
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$�. 614-2529 ��-"�S?$��	�"'���'�������$� 
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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) 
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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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ISO7086-1 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 

LEAD AND CADMIUM - PART 2: PERMISSIBLE LIMITS 

ISO10545-15 CERAMIC TILES - PART 15: DETERMINATION OF LEAD AND 

CADMIUM GIVEN OFF BY GLAZED TILES 

 California Preposition 65 (Ceramic ware) 

 Japan Food Sanitation Law (1947, Law No.233) 

 U.S. Food and Drug Administration (FDA) 
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- 54.04 �$����

�B�$$�"`$���	"!$��"9@�"`$���	"!$��%
A 

 

 

 

 

 

 

 

 

 

 

 

 

�&9��0 2.1 ����B�$$�"`$���	"!$���$�9�-"��%��  

           (�,
B��A$
&
:��
�B�"��	
����B�$$� ) 

 

�
���B�$$�"`$���	"!$��%
A,
��k��0�<���Y�$�9�-"��%���S$ �,��]$"
�	�� Y�09��� �
-�,��

�����9 ���
�$�����B������B�$$��A$�
- 51, 25 �
- 13 ��

<���� (�&9��02.2) ����,�������9
�

$���������������$��
��"`$���	"!$��%
A
����0���+H��A$�
- 12.63 (�&9��0 2.3) �$�
�
��S$ 

�,��]$"
�	�� �
-Y�09����A��$�����A$�
- 2.68 �
-1.25>�9_ �.�. 2548 �����?��
������9���%�A�B�

"9@��
���&B�A���0�<���Y$���
��,�H0��$�%���H0��<����%�A"�A�9�-"����B� 90 
A��",���Y�,��]>�9_ 

�.�. 2548 (�&9��0 2.3) >�9\!!����9�-"��%���<�
��9�-��9\Y,������B��������B�$$�"`$���	"!$��%
A
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	����Z�>,A
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�
���]����0"�A
����<�,����	��A��<�"�A�!���B��9�-"�� �
->�$����9�-"���&B�A�$S0�$�!
�����<�


���]���$��,�������9%9>#A"9@�
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2.2 �|*���
�,
�)#$*���B���!*��
�����1"��
B���
�2#���
�O�'z�����'	���+�� 

 "�S0$�!���A$�<�,���<�,���"`$���	"!$��%
A��������?����%
B
� 
���B�A$�<�,���<�,������#	?�%
A

�H0�,
����
+H�'
	����Z����#�	���0�<�!��%
A �����?�>�����B�$$�'
	����Z�"`$���	"!$��%
A%9���

�
���,�������9!-�A$��<��H�+H��A$�<�,���$��,�������9��0"��0��������#	?�%
A ����A$�<�,���$�

�	��A����#�	�!-+&������
%�A��� CBI ,�S$ Center for the Promotion of Imports from 

Developing Countries �H0�"9@�$�������0�&�
"��0�����"��Z��$��	��A���0�<�"�A�
�!��9�-"���<�
��

�����"�S0$"9@���������
�������$��	��A� ���'&A9�-�$������
��+�&�A$�<�,���<�,���

'
	����Z���B
-#�	�%�A��0"�=�%��� www.cbi.nl  �H0�"9@�"�=�%�����0�-�����
-"$����$��A$�<�,���B��k

��0'&A9�-�$����!-�A$�9*	���	��
 �<�,���'
	����Z�"`$���	"!$��%
A��
��+
	���%9�&��0 Access Guide 

Overview : Legislative and Market Requirements for Domestic Furniture �H0�>��B����?!-�
B��+H�

�U�A$�������
-�A$�<�,���B��k�$��,�������9�
-"$������0"��0���A$����'
	����Z�"`$���	"!$�� 

�B���U�A$������ �
-�A$�<�,��>���0�,�������9%
B%�A�
B��%�A>��A$�<�,����?��=!->#A�U�A$������

�$�9�-"��$S0�>�"���,�������9 "#B� 9�-"��"�$�
�� 9�-"��"�"�$���
��� 9�-"��$����I G
G 

�����?�����B�$$�'
	����Z�"`$���	"!$��%
A%9����,�������9'&A9�-�$��������<��H�+H��U�A$������ 

�
-�A$�<�,��>��,�������9�
-9�-"��>��,�������9$S0�k��0"��0���A$�$�B��
-"$��� 

 

 2.2.1  �|*���
�,
�)#$*���B���!*��
�����1"�� 

  �<�,����U�A$�������$��,�������9"��0�����"�S0$�9�	
�������0�$
>,A
�>�'
	����Z�

��0
�#	?�%
A"9@��B��9�-�$� 9�-�$�%9�A�� ��B>�,	� (asbestos) ���"
��
 (cadmium) �?<�
������$

���(creosote oil) �H0�>#A"9@������I�"�S?$%
A �����0�<�
���$��� "���-����
%�`_�	
$�"�$�� 

(pentaBDE) �
- $$��-����
%�`_�	
$�"�$��  (octaBDE) �
-���9�-�$�$���"��	� (arsenic) 

�$�!����?�,�������9���
��A$�<�,��"��0����� ���+��	�%
A�<�,������!�,�� ��-��0"�	�!�����!�,�� 

������%
A,���� ���
9
$�����$�'
	����Z� �
-���
���'	�#$��<�,���'
	����Z�"`$���	"!$��%
A 

���
����
-"$�������B$%9��? 

 

 2.2.1.1 EU legislation: Asbestos  

  ��B>�,	�"9@�%`"�$����0
�'
�A������B$������ +A�%�A���"9@��-�-"�
����!-"9@�

��",��>,A"�	����
-"�=�9$� �
-���>�,	���09$� asbestosis ����,�������9!H�%�A
� Directive 

76/769/EEC ,A�

	>,A
����>#A��B>�,	� 6 #�	� %�A��B crocidolite, amosite, anthrophyllite, 

actinolite, tremolite �
- chrysotile  >����'
	����Z� �������>��������0 2.1 
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�������0 2.1   �A$�<�,��"��0�������������
9�	
����B>�,	�>�'
	����Z� 

 

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 

   ���"
��
"9@�����B$
-"�=���0+&��<�
�>#A$�B�����B,
��>����'
	��	��A� ���>#A>�

���,
�� �
B���S$ �<����"
��
�<�"9@��B��'�
>,A"�	��� �
-"9@��B��'�
>��
���	�"�S0$>,A

'
	����Z�"�	����
���� �
$�!��<�
�>#A"�
S$�'	��
,-"�S0$9�$��������H���B$� �����?��,�����

��9!H�
��U�A$������>����>#A���"
��
"9@��B��'�
��
 Directive 91/338/EC (�������0 2.2 ) �H0�

"9@�F���9���9���!�� Directive 76/769/EC ����U�A$����������
B���<�,��%�A�B� ����<����"
��



�>#A"9@��B��'�
"�S0$>,A"�	�����?�!-
�9�	
�����"
��
%
B"�	� 0.01 % ���
�
 ��"�A�",��'
"�S0$

���
9
$���� "#B�"����������9�	
�����"
��
��0$��Y��>,A"9@��B��'�
"�S0$>,A"�	����
����>�

'
	����Z�%�A���%
B"�	� 0.01%   ���
�
 ��"�A��<�
�"9@��B��'�
�$��
���	���0'
	��H?�"�S0$

�<��H�+H�",��'
�A�����
9
$���� �<�,������"
��
��0�<�
�>#A"�
S$�'	��
,-"�S0$9�$��������H�

��B$���?�%
B$��Y��>,A>#A���$�9�����
-"��S0$�!�����0"��0����� ���'
	�$�,�� �	��A��A�����"�I�� 

"��S0$�>#A>�����"�S$� $�9��������B��A�� "`$���	"!$�� ������Z� �	0��$ "�S?$'A� ��-��I �-��,
B$"�=� 

�
-  �-���<����
"�=��
-�A$� 

 

�������0 2.2   �A$�<�,��"��0�������������
9�	
�����"
��
>�'
	����Z� 

 

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 

   �?<�
������$���"9@����"�
�'�
�<�,������I�"�S?$%
A >�#B��9_ �.�. 1990 ���B����

��
'������?<�
������$���
����
"��0���B$���"9@�
-"�=�%�A ����,�������9!H�
�
������,A�
>#A

�?<�
��  ����$������"�S?$%
A Directive 94/60/EEC �H0�9���9���
�!�� Directive 76/769/EEC �
-+&�

�����0�A�� Directive 2001/90/EC (�������0 2.3) ����U�A$��������?�<�,��>,A�������B$%9��?$�&B>�

�
�B
"��������?<�
������$��� �S$  

� 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) 

� Low temperature tar oil, alkaline (EINECS No. 310-191-5, CAS No. 122384-78-5) 

 

�������0 2.3 �A$�<�,��"��0�������������
9�	
���?<�
������$���>�'
	����Z� 

 

Substance: See list above (��
������>��A$ 2.2.1.3 �A����) 

CAS Number: See list above (��
������>��A$ 2.2.1.3 �A����) 

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.  

  ����<�
���$���"9@���",���$����"�	����-�
��A$������?��������9!H��<�,��

,A�
'
	����Z��H0�
��B��'�
��0"9@�����<�
���$��� ��
�U,
�� EC 2037/2000 (�������0 2.4) �H0�

���"9@��U,
����0�<���Y�<�,���9�-"���<�
���������0�A$����!-�B�$$��	��A�>,A���9�-"��>��,��
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�����9 ����U,
����?+&�9���9�����A$
����U,
�� EC 1804/2003 �H0����!������������0,A�
>,A
�

>�'
	����Z�%�A��B 

� Chlorofluorocarbons (CFCx) 

� Hydrochlorofluorocarbons (HCFCs) 

� Halons 

� Methylbromide 

� Carbon tetrachloride 

� 1,1,1 trichlorethane 

� Hydrobromofluorocarbons 

� Bromochloromethane 

 

 ����U,
�� EC 2037/2000 �����$��
�
%9+H��	!���
��0"��0���A$����'
	����Z���0
����

�<�
���$���"!S$9� "#B�   

� Production 

� Import �
- export 

� Placing on the market 

� Use 

� Recovery 

� Recycling 

� Reclamation 

� Destruction 

 

�������0 2.4  �A$�<�,��"��0�������������
9�	
������<�
���$���>�'
	����Z� 

 

 

 

Substances: 

Chlorofluorocarbons (CFCs),  Hydrochlorofluorocarbons (HCFCs), 

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 
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 2.2.1.5 EU legislation: Packaging and Packaging Waste 

  !��9�-�����$� Directive 94/62/EC "�S0$
�'
��-���$����!����Z��B$

�	0����
A$
 ���
����>#A�������0$������ �
-���>#A���!����Z� � �,
B�'
	� "�	0
����<����!����Z�

�
��%9>#A>,
B�
-�����%�"�	
 "�S0$
�9�	
����-��0!-"�	��H?�!�����!����Z�  ��
��?�"�S0$
�$�9���� 

�
-9\Y,�����������������A��-,�B��9�-"�� ��� 50-65 % ����?<�,����$����!����Z� !-�A$��<�

�
��%9>#A>,
B%�A �
- 25-45 % ����?<�,����$����!����Z� !-�A$���
��+�<��
��
���%�"�	
%�A  

�$�!����?  ���
�����<�,��9�	
���
,-,��� (�-��0� ���"
��
 9�$� ���"
��
) ��0$��Y��>,A
�>�

���!����Z�%�A�&���� 100 
	

	���
�B$�	�
���
  �B���������0"9@��
���	���0'
	�
�!�������%�"�	


$��Y��>,A
��
,-,���%�A 80 % �$��?<�,�����?�,
� (Directive 1999/177/EC) �
-���!����Z���0"9@�

��A���0'
	�!�������%�"�	
$��Y��>,A
��
,-,���%�A"�	� 100 
	

	���
�B$�	�
���
 (Directive 

2001/171/EC) ����������0 2.5 

 

�������0  2.5   �A$�<�,��"��0�������������
9�	
���
,-,���>����!����Z���%�"�	
 

 

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 

  "���-����
%�`_�	
$�"�$�� (pentaBDE) �
- $$��-����
%�`_�	
$�"�$��  

(octaBDE) "9@������0>#A>�"`$���	"!$���
-$�9�����<������� �H0�"9@������0$�������B$
��I���
-

�	0����
A$
 �����?��,�������9!H�$$� Directive 2003/11/EC (�������0 2.6) 
�>#A�����
9�	
��

�����?��$��A���A� ���>,A
����"���-����
%�`_�	
$�"�$���
- $$��-����
%�`_�	
$�"�$�� %�A>�

'
	����Z�%
B"�	� 0.1 % ���
�
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�������0 2.6  �A$�<�,��"��0�������������
9�	
�����"���-����
%�`_�	
$�"�$�� �
-  

  $$��-����
%�`_�	
$�"�$�� >�'
	����Z� 

 

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 

  ���9�-�$�$���"��	�9�-�$��A���$9"9$�� ���"
��
 �
-$���"��	� (Copper, 

Chromium �
- Arsenic, CCA) "9@������0>#A�<�,������I�"�S?$%
A �H0����9�-�$�$���"��	�"9@����

$��������
��?�"9@�����B$
-"�=�$���A�� �����?�����,�������9!H�!<�������>#A���9�-�$�$���"��	�

>�������I�"�S?$%
A ��
 Directive 76/769/EEC (�������0 2.7)  $��Y��>,A>#A%
A��0
����9�-�$�$���

"��	��<�,���$����,���
"�B���?� "#B� >#A�<�"9@��<�������"���� ����B$��A���-��� "9@��A� ��B%
B

$��Y��>,A>#A�<�,����<�"9@���0���$���� �$�!����?%
A��0>#A���9�-�$�$���"��	�!-�A$�
�9���F
���$�

#��"!��B�
����>#A���9�-�$�$���"��	�  �
->#A�<�,���$����,���
"�B���?�   ���!���A$�,�S$�<����

���%
A��0>#A���9�-�$�$���"��	��A$�
�$�9����9�$���� "#B� +��
S$ ,�A���� "9@��A� 

 

 2.2.1.8 EU legislation: Product Safety 

  Directive 2001/95/EC �B��A��"�S0$����
9
$�����
-���$��
���$����'
	����Z���0


��B$'&A��	��� ����U�A$����������
B��!-�B$>,A"�	����'
�����>��
�� "�S0$>,A
����9���9���������

'
	����Z�>,A
����
9
$���� �
-���$��
����B'&A��	���
���	0��H?� 

 

 2.2.1.9 EU legislation: Wood Packaging Materials 

  �,�������9%�A$$� Directive 2004/102/EC �
- Directive 2005/15/EC �������0>#A

�<�,������!����Z���0"9@�%
A "�S0$9�$�������"9@���,-�$��	0�
�#��	���0$������ "#B� �

� ,�& ����	 

�����"��� "#S?$�� �
-"#S?$%���� �����?�%
A��0!-�<�
�"9@�������<�,����<����!����Z��A$�9*	���	��
 


���]�� ISPM 15 �H0�"��0���A$��������<�,���<�,������!����Z���0"9@�%
A "�S0$����A��-,�B��

9�-"�� (ISPM # 15: Guidelines for regulating wood packaging material in international trade) 
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�������0 2.7   �A$�<�,��"��0�������������
9�	
�����9�-�$�$���"��	�>�'
	����Z� 

 

Substance: Arsenic compounds   

CAS Number: - 

Products: Preserved wood  

Requirement: Prohibited, except for: 

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

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

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

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

industrial premises.  

o In bridgesand and bridgework. 

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

jetties and bridges.  

o As noise barriers. 

o In avalanche control. 

o In highway safety fencing and barriers 

o As debarked round conifer livestock fence posts 

o In earth retaining structures 

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) "9@�

����YY��	"�S0$9�9�$�������
-������%
A>�
A�&Y������ ���
��U,
����0"��0���A$� 2 �A$�S$ �U,
�� 

(EC) 338/97 �B��A�����9�$�����������S#�
-��������!-
������������������S#�
-�������0,A�
�
-+&�

!<���� �
- �U,
�� (EC) 1808/2001 �B��A��"�S0$�%�>����!������
-���
-"$����B��k "#B� ���>#A

>�$��Y���
->�9�-���������� �����
��+"�A�%9�&���
-"$���"�	0
"�	
%�A��0"�=�%��� www.cbi.nl 

  

 2.2.1.11  EU legislation: Liability  

   Directive 85/374/EEC "9@��U�A$������"�S0$��A
��$�'&A��	����<�,������'
	����Z�

'&A��	�����
��+"�����A$��B�"���,���
-���
���'	�#$�!��'&A'
	�%�A"
S0$'
	����Z�#<����,�S$

"���,�� 

   �U�A$�������A���A�"9@��U�A$�������$��,�������9�<�,���'
	����Z���0
����#	?�%
A

"9@��B��9�-�$� ��B�U�A$������>���0�,�������9%
B
� !-
�����<��U�A$�������$�9�-"��$S0�
�>#A  
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"#B� 9�-"��"�$�
�� 9�-"��"�"�$���
���9�-"��$����I ,�S$���9�-"���=
��U�A$������"F��-

�$�9�-"����?�k �����?�'&A9�-�$����%
B"������B�H�I��U�A$�������$��,�������9"�B���?� ��B�A$�

�H�I��U�A$�������$�9�-"��>��,�������9$S0�k��0"��0���A$��A��  

 

 2.2.2  �|*���
�,
�)#$*���B���!*����$'��'����
� 

  ����U�A$�������
-�A$�<�,���$�9�-"��"�$�
����0�<�
�>#A���'
	����Z���0�<�!��

#	?�%
A9�-�$�%9�A�� �U�A$������ �
-�A$�<�,��"��0��������`$���

��%��� ���"���-�
$��`_

�$
 �
-���!����Z� ���
����
-"$�������B$%9��? 

  

 2.2.2.1  Germany legislation: Formaldehyde in wooden panels 

  "�S0$�!��"��	���0
�`$���

��%���+&��<�
�>#A>�%
A�<�,�������B$��A���
-

$����,���
"`$���	"!$�� �<�>,A
����9
B$��$����`$���

��%���$$��&B����-���
A$
 �H0�`$���

��

%���"9@����$�������<�>,A"�	�����-���"�S$���	"���� �
-�-�����"�	�,��>! �$�!����?`$���



��%������"9@���",���$����,S�,$��
-���"��0�����9$� �
-"
S0$��
'����������?"9@��-�-"�
����

$�!�<�>,A"�	�'S0����%�A "�S0$�!���U�A$�������$��,�������9�<�,��������
9�	
��`$���

��%���

>�%
A%
B
�!H�>#A�U�A$�������$�9�-"��"�$�
��"�S0$9�$�������"!=�9���!�������
'�����`$���

��

%��� ����U�A$�������$�9�-"��"�$�
������
B���<�,��9�	
�����9
B$����`$���

��%���$$��&B

�	0����
A$
%�A%
B"�	� 0.1 
	

	
	���B$
&������"
�� (ml/m
3
) �������>��������0 2.8 

 

�������0 2.8   �A$�<�,��"��0�������������
9�	
�����`$���

��%���>�'
	����Z� 

 

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 ml/m
3 
(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-I, nr. 54, 20.10.93 and Bundesgesetzblatt 1993-I, 

nr. 57, 30.10.93). 

 

 2.2.2.2 Germany Legislation: PCP in Several Products 

  "���-�
$��`_�$
 (Pentrachlorophenol ,�S$ PCP) "9@����>#A�<�,���9�$����"#S?$

�� �
-�����"��� PCP +&��<�
�>#A$�B�����B,
��>� �	0��$ "��S0$�,��� %
A ���'�
S$ �
- �� "�S0$



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

����������� �<��������$����������������	!��    13

���I������$�'
	����Z�%�A �H0���� PCP "9@������0
�'
��-���B$
��I���
-����� "�S0$�!��"9@����

��0���A��$�&B>��	0����
A$
%�A"9@�"�
���� ��
��?�'
	����Z���0
����>#A��� PCP "
S0$�<�%9"'�%,
A��� 

PCP !-"�	�9*	�	�	��"9@������0
��	I
���	0��H?� �A��",����?�,�������9!H�%�A$$� Directive 

91/173/EEC �<�,������>#A��� PCP >�'
	����Z��B��k ��B>����9�-"�� "#B� "�$�
�� �
- 

"�"�$���
���
�
��������0"�A
�����B� �����?�+A�'&A9�-�$�����A$��B��	��A�"�A�9�-"��"�$�
���A$�

'B���U�A$�������$�9�-"��"�$�
��$���B$,�H0� ����U�A$�������$�9�-"��"�$�
��%�A�<�,���B�

,A�

	>,A
����>#A��� PCP >�'
	����Z� ,�S$ +A�
����>#A�A$�
���� PCP %�A%
B"�	� 5 
	

	���
�B$

�	�
���
 (�������0 2.9) 

 

�������0 2.9  �A$�<�,��"��0�������������
9�	
�����"���-%��
$��`_�$
>�'
	����Z� 

  �$�9�-"��"�$�
�� 

 

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  

  �U�A$������"��0��������!����Z��<�,���9�-"��"�$�
���H0�",
S$���� Directive 

94/62/EC �$��,�������9 ��0�B��A��"�S0$����!����Z� 

 

 2.2.3  �|*���
�,
�)#$*���B���!*����$'��'�'G���)#�!� 

  ����U�A$�������
-�A$�<�,���$�9�-"��"�"�$���
�����0�<�
�>#A���'
	����Z���0

�<�!��#	?�%
A9�-�$�%9�A�� �U�A$������ �
-�A$�<�,��"��0����� ���"���-�
$��`_�$
 �?<�
�����

�$��� �
-���!����Z� ���
����
-"$�������B$%9��? 

  

 2.2.3.1  NL legislation: PCP in Several products 

  �U�A$�������<�,������ PCP >�9�-"��"�"�$���
����="#B�"�������9�-"��

"�$�
����0
��U�A$��������0"�A
�����B��$��,�������9 ���,A�
>,A'
	����Z���0
���� PCP "�	���B� 5 
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	���
�B$�	�
���
 !<�,�B��>�9�-"�� +A�'
	����Z�9�-�$��A��,
��#	?��B��!-�	!������� 

PCP �����B
-#	?��B�� (�������0 2.10)  

 

�������0 2.10 �����A$�<�,��"��0�������������
9�	
�����"���-%��
$��`_�$
>�'
	����Z� 

  �$�9�-"��"�"�$���
��� 

 

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 

  �A$�<�,���$��?<�
������$�����0>#A�<�,���"�S?$%
A
�>��A$�<�,���$��,�������9  

>��U�A$�������$�9�-"��"�"�$���
��� �=
�"#B���� ����?<�
������$���!-
��B��'�
�$�"���	�"$

%���
 (Benzene(a) pyrene) �H0�"9@�����	I�
-"9@�����B$
-"�=� ��
��+�B$>,A"�	���
"���,�����

�	0����
A$
%�A +A�%
A��?���
'������?<�'	��	��
->�A�	� �A��",����?"�"�$���
���%�A
����,A�
%
B>,A>#A%
A��0


����>#A�?<�
������$���>��������A���	�����
���������� ����U�A$�������$�9�-"��

"�"�$���
���%�A�<�,��%�A�B� ,A�
�<�"�A�%
A��0>�B�?<�
������$�����0
����
"�A
�A����"���	�"$%���



����B� 0.0005 % ����?<�,��� �
-���
"�A
�A��$�`_�$

����B� 3 % ����?<�,��� �
-,A�
�<�%
A

��0
����>�B�?<�
������$���
�>#A>�����B$%9��? "#B� �����0%
A��?�!-�A$���
'������?<�'	��	��
->�A�	� ���

�B$��A�����>�$���� �����0"��0��������
"�=�"
B��
-���������- ���!����Z�$�,�� �
-���$S0�k

��0�B$>,A"�	����9�"9z{$��$��?<�
������$���>��	0����
A$
 

  

 2.2.3.3 NL legislation: Packaging 

  �U�A$������"��0��������!����Z��$�9�-"��"�"�$���
����H0�",
S$���� Directive 

94/62/EC �$��,�������9��0�B��A��"�S0$����!����Z� 

 

 2.2.4  �|*���
�,
�)#$*���B���!*����$'���
���� 

  ����U�A$�������
-�A$�<�,���$�9�-"��$����I��0�<�
�>#A���'
	����Z���0�<�!��

#	?�%
A9�-�$�%9�A�� �U�A$������ �
-�A$�<�,��"��0����� ���
9
$��������A������	�%`�$�

"`$���	"!$���
-$�9������B��A�� ���
����
-"$�������B$%9��? 
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 2.2.4.1 UK legislation: Fire Safety of Furniture and Furnishings 

  "�S0$�!���,�������9%
B
�����<�,��"��0��������
9
$��������A�����%��B$���

�	�%`�$�"`$���	"!$���
-$�9��������B��A�� ��B9�-"��$����I%�A
�����<�,���U�A$������
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����. 3 

��������,���'�k�+�+!�%�����
-�������',��$���!
��
��',�� 

%�2#���
�O�'z�����'	���+��
�3����J��
��#  

"!���������
�����
�
�*���&����	
!���
�.�)�!#���  

�������	
�)�3�&���!������	
!���
�.�)�!#���)#$*��'
���
����� 	1{�#�������������#
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3.1 )���������
-�������',��$���!
�� 

 ����H�I����?���?
�B�"�A����!�$����9
B$����`$���

��%���!��'
	����Z�"`$��"!$��%
A 

"�S0$�!�����`$���

��%��� ,�S$ `$��
�

�� "9@����,
����0>#A>�$����,���
"`$���	"!$��%
A �B��

>,YB>#A>��&9�$� resins "#B� urea-formaldehyde, phenol-formaldehyde �
- melamine 

formaldehyde �	�
>#A>�������B$��A�� �
-����B��A�� (building material ; particleboard, plywood, 

fiberboard, glues, permanent press fabric, paper product coatings �
- certain insulation 

materials)  ��
�	�����������������>,A�A$
&
%�A�B� %$�$����
-
��!-�<�>,A"�	�����-���"�S$�

�$�"�S?$"�S0$�����"�	�,��>! (mucous membrane) �-���"�S$��B$�� ,����
'�����'	�,���"F��-��0

!-�<�>,A"�	�����-���"�S$�'	�,���$��"�� �$�!����?���`$���

��%������"9@�����B$
-"�=�>�

�������
$��
-���",��0���<�������>,A"�	�$����,$�,S�!�������A,��%�A�������&��
"9@�

�-�-"�
���� World Health Organisation (WHO) %�A�<�,���B������-!������$����`$���

��

%���>����������A$�%
B"�	� 0.1 
	

	���
�B$
&������"
�� (mg/ m
3
) ,�S$ 0.08 ppm (���>�

�-�-"�
�
����B� 30 ����)
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�"F��->��B��9�-"��"�B���?� �<�>,A�A�������'
	��&��H?� >���-��0

'&A9�-�$�����B��>,YB�$�9�-"��%��"9@�'&A9�-�$���������
���
-����"
=� !H�%�A���

'
��-���B$����B�$$�'
	����Z�������"�S0$�!���A$����������-�A�����B$,�B����0�&��H?� �A��",��

��?!H��<�>,A����B�$$�'
	����Z��<�%�A"F��->��
�B
'&A'
	����>,YB"�B���?� F-��?�!H��<�>,A
&
�B����

�B�$$��A$���B���0��� �
$�!��B�'
>,A�����	��A��B$,�B���&��H?���
%9�A�� >�����H�I����?���?!H�


�B�"�A�>�������$����9
B$����`$���

��%���!��'
	����Z�"`$���	"!$��%
A��0!-�B�$$�%9����
��

�,�������9 ���
�����<�
���]���$��,�������9
��	!����  



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

����������� �<��������$����������������	!��    17

 

3.2 ��G�!B�'����������� 

 !��",��'
>�,���A$ 3.1 ����H�I����?���?
�!��
�B�,
��>���������������'
	����Z�

"`$���	"!$��%
A"�S0$����B�$$�%9����
���,�������9 �����?�!H�
�����<�
���]���$��,�������9


��	!���� ��B
���]���<�,���'
	����Z�"`$���	"!$��%
A�$�����,�������9���%
B
��<�,��


���]���<�,������`$���

��%��� !H�
�����<�
���]���$�9�-"��"�$�
�� ,�S$ DIN 
�>#A ���

����>��&9��0 3.1 

 

 

  

 

 

 

 

 

 

 

 �&9��0 3.1  %�$-���
�������
��
������$� European standard ���
���]�� 

 �$�9�-"��"�$�
�� 

   

 ��� DIN ,�S$ the German Institute for Standardization "9@�$�������0�&�
"��0�����


���]���<�,���'
	����Z��B��k �$�9�-"��"�$�
�� �H0�>����
���]��>� DIN �=!-+&��<�%9>#A

"9@�
���]���<�,����,�������9 ���"#B�
���]���<�,���'
	����Z�"`$���	"!$��%
A   DIN !-

9�-�$��A��$������B$���0
�,�A���0���'	�#$��&�
��B
-�B������B�����%9 (����>����'��� �) 

���$�������0�&�
"��0�����'
	����Z�"`$���	"!$��%
A �S$ NA 042 Timber and Furniture Standards 

Committee ,�S$ NHM  

 
���]��������!����
-�<�,���B����9
B$����`$���

��%����$�"`$���	"!$��%
A��?�$�&B>�

Directive 96/108/EEC ��0$$���� DIN (Deutsches Institut für Normung) �$�9�-"��"�$�
��"9@�

,
�� 
���]��������!������9
B$����`$���

��%����$�"`$���	"!$��%
A9�-�$��A�� EN 717-1, 

EN 717-2 �
- EN 717-3  

 

 

 

 

 

 

 

CEN

CENELEC 

ETSI

(ISO)

(IEC) 

(ITU) 

National
standardization 

organization 

DIN

European
commission

Directives

New approach 

European
standardization 

organization 

European
Standards
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3.3 2#���!B�'������ 

 3.3.1  ��G�����!
������#3��
��z���)�#!�+�!�	��'z�����'	���+�� 

  ������$����9
B$����`$���

��%�����
��+�<�%�A,
���	�� "#B� �<�������$�

���9
B$����`$���

��%���!��#	?�%
A ��

���]���$��,�������9 (EN 717-1, EN 717-2, EN 

717-3 �
- EN 120) 
���]�����"�� (SS 270236)  
���]��Y�09��� (JIS A 1460) �������>�

�������0 3.1 �H0���B
-
���]��>#A�	��������$����9
�9
B$����`$���

��%���!��#	?�%
A��0����B��

��� "#B� EN 717-1, EN 717-2 �
- SS 270236 "9@�������$����9
B$����`$���

��%������>#A

,A$����$� (Chamber method) EN 120 ���$����9
�9
B$����`$���

��%������>#A$�9����

���$�����-��9������"
=� (Perforate)  JIS A 1460 ���$����9
B$����`$���

��%����A���<�

������$�>� Desiccator +H��
A�	�	������$���B
-
���]��!-����B�������B�	��������9�	
�����

9
B$��$����`$���

��%���>#A�	�����"�����������	��������$� ���������9�	
�����`$���

��

%����A��"��S0$� Ultraviolet photometer "�S0$�!���	�����$����9
B$����`$���

��%���!��#	?�%
A

���>#A Chamber ��?�
��B�>#A!B��"��0�����$�9�������$���0�&� �
->#A�-�-"�
����$���� ��
��?�

�A$����'&A#<���Y���"9@��	"�I$���A�� �����?�>�����H�I����?���?>#A�	�� Flask method ��

���]�� 

EN 717-3 �H0�"9@��	����0�B��>�������$����9
B$����`$���

��%���!��#	?�%
A $����?����",
�-���

������$�%
A���$�B����0%
B%�A+&�"�
S$��A�����#�	�$S0�   

 

�������0 3.1 
���]���
-�	��������$����9
�9
B$����`$���

��%���!��#	?�%
A  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

(EN: European standard; SS: Swedish standard; JIS: Japanese standard) 

 

 

 


���]��������$� �	��������$� 

EN 717-1 

SS 270236 

JIS A 1901 

Chamber method 

 

EN 717-2 

 

Gas analysis method 

 

EN 717-3 

 

Flask method 

 

EN 120 

 

Perforate method 

 

JIS A 1460 

 

Desiccator method 
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 3.3.2.  ��G���',��$������#3��
��z���)�#!�+�!�"!���G� Flask method (EN 717-3) 

  >�����H�I�"�S0$�	 "���-,����9
B$��$����`$���

��%���!��'
	����Z�

"`$���	"!$��%
A%�A�<�������$���

���]�� EN 717-3 "�S0$�!��"9@��	��������$���0�B�� �
-%
B
�

�B�>#A!B����0�&� ���������$���

���]�� EN 717-3 
�,
����� �	��������$� �
-���
-"$�����0

"��0���A$�����B$%9��? 

  

 3.3.2.1  ,
����� 

  #	?�%
A���$�B��!-+&�����>,A$�&B",�S$�-����?<�>���#�-9�� �<���#�-9��>�B�&A$���0

$��,�&
	 40 �C ����&9��0 3.2 ���`$���

��%���!-9
B$�$$�
�!��#	?�%
A���$�B���
-�&����"�A�%9$�&B

>��?<� �
-�?<���0+&��&�����A�����`$���

��%���+&��<�%9�	"���-,��A��������>#A�	�� Acetylacetone 

method �H0�!-����'
$$�
�>�,�B�� 
	

	���
�$����`$���

��%����B$�?<�,����,A��$�#	?�%
A

���$�B�� (�	�
���
) ������
-
��`$���

��%���!-�<�9*	�	�	������$
�
"���
%$$$��
- 

acetylacetone "�	�"9@���� diacetyldihydrolutidine (�&9��0 3.3) �H0���
��+�	���
����&��
S������0

���
����
S0�  412 ����"
�� %�A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�&9��0 3.2  #��$�9�����<�,������$����9
B$����`$���

��%���!��#	?�%
A���$�B�� 

(�,
B��A$
&
 British standard; BS EN 717-3:1995) 
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�&9��0 3.3 9*	�	�	���$� Acetylacetone method 

(�,
B��A$
&
 British standard; BS EN 717-3:1995) 

 

 3.3.2.2  ���$�B��#	?�%
A 

  ���$�B��#	?�%
A>������
$���?9�-�$�%9�A��#	?�%
A 2 #�	��S$ ���$�B��#	?�%
A 

Medium density fiberboard (MDF)  �
-���$�B��#	?�%
A Particle board (PB) ���%
A MDF �
- PB 

"9@��'B��������0�<�!��"�I%
A '�
���"�I�����$S0���0
�
	��	� �
-"�

&�
�$S0�k "9@��B��9�-�$�>�


��I�-��0+&����"9@�#	?�"
=� k �
-�<�
���
���"9@��'B����>#A���9�-���$	�������B�
������
�A$� 

���$�� ���
#S?� �
-���"�B� ���%
A MDF !-
����
,����B��&���B� %
A PB �
-
����
�����A$���B�

%
A PB  �������>��&9��0 3.4 �H0�%�A�<�������#	?�%
A���$�B��>,A%�A������
��0
���]�� EN 717-3 %�A

�<�,��  

 

 

 

 

 

 

 

 

                        

                      �&9��0 3.4 ���$�B��#	?�%
A��0�<�
����$� 

 

 

 3.3.2.3  ���"�
�  

- Acetylacetone 

- Ammonium acetate 

- Formaldehyde standard 

���$�B��#	?�%
A Particle board ���$�B��#	?�%
A Medium density 
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 3.3.2.4 $�9���� 

(1) $�9�������$� 

-  ��#�-9���<�!������
���	�#�	� polypropylene ,�S$ polyethylene 

9�	
��� 500 
	

	
	�� ��A$
�� 

- $�9�����������$�B���<�!�� stainless steel 

(2) $�9������
$� 

- Water bath  

- Cell �<�,������!�������$�B��"�S0$>#A>� Spectrophotometer 

- Volumetric flask ���� 1000 
	

	
	�� 

- Volumetric flask ���� 100 
	

	
	��  

- Flask ����  50 
	

	
	�� ��A$
�� 

- Bulb pipettes 

- Erlenmeyer flask  ���� 250 
	

	
	�� 

- Microburette 

- Burette ���� 50 
	

	
	�� 

- ��/	��!��"�
� 

- "��S0$�#�0�
-"$��� 0.001 ���
 

- Ventilated drying oven (103 ±2 �C) 

- Ventilated oven (40 ± 1 �C) ���� 60 
	�� 

- Spectrophotometer  

  

 3.3.2.5 ���"�=����$�B�� 

- #	?�%
A���$�B����0>#A�<�,������$����9
B$����`$���

��%���
����� ��� 25 


	

	"
�� ��A�� 25 
	

	"
�� >,A�?<�,�����
�$�#	?�%
A�����0�<�
����$�

9�-
�� 100 ���
 �<�#	?�%
A���$�B��%9���$������B�#	?�%
A���$�B��$$�"9@� 

5 #�� #��
-9�-
�� 20 ���
 

- #	?�%
A���$�B����0>#A�<�,������$��B����
#S?�
�������� 25 
	

	"
�� ��A�� 

25 
	

	"
�� !<���� 12 #	?� 

- #	?�%
A���$�B����0���"�����A$��
A�>,A,�A
�A���
���	��
A�"�=�>�B>���#�-9��

����� !����?��<�%9"�=�%�A��0$��,�&
	,A$� %
B���"�=�#	?�%
A���$�B�����"�	� 72 

#�0��
� 
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 3.3.2.6 ��?��$������
$� 

 

  (1) ������$�#	?�%
A���$�B��"�S0$�<�����B� Flask value 

 

 

 

 

 

 

 

 

�<�#	?�%
A���$�B��
�9�-������
-����%�A>���#�-9����0
��?<��
�0�$�&B 50 
	

	
	��  

���>,A�$�
B���$�#	?�%
A$�&B",�S$�-����?<��
�0�9�-
�� 40 
	

	"
�� ��A$
9����>,A��B� 

�<���#�-9��>�B>��&A$���0$��,�&
	 40 � 1 �C "9@�"�
� 180 � 1 ���� 

�<�#	?�%
A���$�B��$$�!����#�-9�� �
-"����
-
��>���#�-9��
�>� flask ����  

50 
	

	
	�� 9���� flask >,A��B��
A��	?�>,A���
-
��"�=���0$��,�&
	,A$� 

9�"9����
-
��
� 10 
	

	
	�� >�B>� flask ���� 50 
	

	
	�� "�	
���
-
�� 

Acetylacetone 10 
	

	
	�� �
-���
-
�� Ammonium acetate 10 
	

	
	�� 

"��B����
-
��>,A"�A����"9@�"�
� 15 ���� >� Water bath �H0������
$��,�&
	��0   40 ± 1 �C 

���
-
��!-"9
�0��"9@���"����",
S$� �	?�%�A>,A"�=�>���0
S�"9@�"�
�9�-
�� 1 #�0��
� 

�<����
-
����0%�A%9����B�����&��
S������0���
����
S0� 412 ����"
�� 

�<��B���0���%�A%9�<����,��B� Flask value  
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9�"9��?<��
�0� 10 
	

	
	�� >�B>� flask ���� 50 
	

	
	�� "�	
���
-
�� 

Acetylacetone 10 
	

	
	�� �
-���
-
�� Ammonium acetate 10 
	

	
	�� 

"��B����
-
��>,A"�A����"9@�"�
� 15 ���� >� Water bath �H0������
$��,�&
	��0   40 ± 1 �C 

���
-
��!-"9
�0��"9@���"����",
S$� �	?�%�A>,A"�=�>���0
S�"9@�"�
�9�-
�� 1 #�0��
� 

�<����
-
����0%�A%9����B�����&��
S������0���
����
S0� 412 ����"
�� 

�<��B���0���%�A%9�<����,��B� Flask value  

 

  (2) ���"����
���
-
�� blank 

 

 

,
��",��  

1. �����
$����?�,�H0�!-�<������
$� 2 ���?� +A��B����
"�A
�A��$����`$���

��%����$�

�����
$���?��$����?�
��B�����B�����"�	� 20 % !-�A$��<������
$����?���0 3 �A�� 

2. ��������#�-9��>��&A$�����B��,B�����$�B���A$� 50 
	

	"
�� ,�S$ ��������#�-9�� 

1 $���B$9�	
����$��&A$� 6 
	�� "�S0$>,A$��,�&
	>��&A$�
��B�����0�
0<�"�
$�
$����$�  

  

 3.3.2.7  ����<�����B� Flask value (FV) 

 

                                       Fv = 
m

HxxfxAbAs )100(1050)( 
�
 

 

As = �B�����&��
S�����$����
-
����0���
����
S0� 412 ����"
��    

Ab = �B�����&��
S�����$��?<��
�0���0���
����
S0� 412 ����"
��    

f    = �B����
#�����` Calibration >�,�B�� 
	

	���
�B$
	

	
	�� 

H  = �B����
#S?� >�,�B��"9$��"�=��� 

m  = 
�
�$�#	?�%
A���$�B�� >�,�B�����
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 3.3.3.  2#�����',��$������#3��
��z���)�#!�+�!�	���
���3��&�N�+�� 

 3.3.3.1 �B����
"�A
�A�
���]���$����`$���

��%��� 

  "
S0$�<�`$���

��%���
��<�9*	�	�	����� Ammonium acetate �
- Acetyl acetone 

!-��
��+�&��
S������0���
����
S0� 412 ����"
��%�A "
S0$�<��B�����&��
S������0�B����
"�A
�A�

�B���$����`$���

��%���
���]�� !-%�A���`
���]�� (Calibration curve) �������>��&9��0 3.5 

������ X �����B�����&��
S������0 412 ����"
�� �
-��� Y �����B����
"�A
�A��$����

`$���

��%���>�,�B��
	

	���
�B$
	

	
	�� !�����`
���]��!-%�A�
���"�A���� Y= 0.0176x-

0.0001   
��B���
9�-�	��	;���
��
����� (Correlation coefficient, R
2
) "�B���� 0.9999 �
-
��B����


#���$����`"�B���� 0.0176 
�/

 ����B����
#��!-�<�%9�<����,��B� Flask value >�,���A$ 

3.3.2.6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 �&9��0 3.5  Calibration curve �$�����	"���-,�9�	
�����`$���

��%��� 

 ��0���
����
S0� 412 ����"
�� (A412) 

 

 3.3.3.2  �B����
#S?��$�#	?�%
A���$�B�� 

�B����
#S?��$�#	?�%
A���$�B����?��$�#�	��<����%�A!���&�� 

 

 

    

,�S$ 

 

 

��?���������+�&�'q��
% �������������	����+�&�������	  = 

(��?���������+�&�'q�� – ��?���������+�&%�&	) X 100 

��?���������+�&�'q��
% �������������	����+�&�������	  = 


�,��
�&
�,��
$��
=�! X 100 

-2

0

2

4

6

8

10

12

14

16

0.0 0.2 0.4 0.6 0.8 1.0
����=��!��%�	 (nm)

���������&��&���	���-���%�!�"+��� (1x10-3 ��/�!) 
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  �H0��B��?<�,����?<�>�#	?�%
A  �?<�,���#	?�%
A"9_�� �
- �B����
#S?��$�#	?�%
A���$�B����?�

�$�#�	�����>��������0 3.2  3.3 �
- 3.4 ��

<���� ����B����
#S?��$�#	?�%
A!-�<�%9�<����,�

�B� Flask value >�,���A$ 3.3.2.7 

 

�������0 3.2  ����<�����?<�,����?<�>�#	?�%
A���$�B�� 

 

 

 

 

 

 

 

 

 

 

�������0 3.3 ����<�����?<�,���#	?�%
A"9_���$�#	?�%
A���$�B�� 

 

 

 

 

 

 

 

 

 

 

�������0 3.4 ����<�����B����
#S?��$�#	?�%
A���$�B�� 

 

 

 

 

 

 

 3.3.3.3  �B� Flask value  

  �B� Flask value �H0�"9@��B���0�B��$�+H����9
B$����`$���

��%���$$��&B

�	0����
A$
��
 
���]�� EN 717-3 �H0�!-����'
$$�
�>,A,�B�� 
	

	���
�$����`$���

��%���

�B$�	�
���
�$��?<�,���%
A�,A� ����B� Flask value �<����%�A!���
����������>�,���A$ 3.3.2.7  

#�	�%
A 
�?<�,����?<�>�#	?�%
A 

(���
) 

�?<�,���%
A"9_�� 

(���
) 
%�B����
#S?� 

MDF 0.48 10.27 4.67 

PB 1.35 23.60 5.72 

#�	�%
A 
(�?<�,���+A����-"�S?$� 

+%
A) �B$� (���
) 

(�?<�,���+A����-"�S?$� 

+%
A) ,
�� (���
) 

�?<�,����?<� 

(���
) 
"F
�0� (���
) 

163.55 163.08 0.47 

171.75 171.23 0.52 MDF 

186.85 186.39 0.46 

0.48 

113.99 112.70 1.29 

120.72 119.37 1.35 PB 

195.48 194.08 1.40 

1.35 

#�	�%
A 
�?<�,���+A����-"�S?$� 

+%
A (���
) 

�?<�,���+A����-"�S?$�  

(���
) 

�?<�,���#	?�%
A"9_�� 

(���
) 
"F
�0� (���
) 

163.55 153.37 10.18 

171.75 161.10 10.65 MDF 

186.85 176.87 9.98 

10.27 

113.99 91.27 22.72 

120.72 97.14 23.58 PB 

195.48 170.97 24.51 

23.60 
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�B� Flask value ��0%�A!�����$�B��#	?�%
A MDF�
- PB 
��B�"�B���� 3.33 �
- 9.75 
�/�� �$��?<�,���

%
A�,A� �������>��������0 3.5  ����B����
#���$� calibration curve  �B����
#S?��$����$�B��#	?�

%
A �
-�?<�,����$����$�B��#	?�%
A�����B�%�A>� ,���A$ 3.3.3.1 �
- 3.3.3.2 ��

<���� 

 

�������0 3.5 ����<�����B� Flask value �$����$�B��#	?�%
A Medium density fiberboard (MDF)  

  �
-%
A Particle board (PB) 

 

 3.3.4 
�1�2#�����',��$���!
��
��z���)�#!�+�!�	��&�N�+�� 

  !�������
$��	"���-,��B����9
B$����`$���

��%����$�#	?�%
A$$��&B�	0����
A$


��

���]�� EN 717-3 ���B���
��+�<�%�A>�,A$�9*	���	����&����	!���,B�#��	�A�����!�����

�	0����
A$
�
-�$�"���$������ !�/�
�����
,��	���
�� ���"��S0$� Ultraviolet spectrophotometer 

(UV) ��0���
����
S0���� 412 ����"
�� �H0�
����
��
��+>����������`$���

��%�����0���


"�A
�A��0<������0 0.090 
�/

 �
-"
S0$�<��B� Flask value ��0%�A!�����$�B��#	?�%
A PB %9"9
�0��,�B��

>,A$�&B>�,�B�� 
	

	���
�B$100 ���
�?<�,���%
A�,A�  %�A�B�"�B���� 0.975 
�./100 �. �?<�,���%
A�,A� 

"
S0$�<��B���0%�A"9����"��������B�
���]���$�%
A#�	�"���������0���������%�A�<�������!�����



���]�� EN 120 ���B�
��B�$�&B>�#B��"��Z�
���]����0���%�A�S$ �A$���B� 8.0 
�./100 �. �?<�,���

%
A�,A� �
-"
S0$�<��B���0���%�A%9"9����"�������
���]��%
A PB �$�����9 ���B�
��B��A$���B�


���]��%
A E1 �������>��������0 3.6 

 

�������0 3.6  �B�
���]���<�,���%
A Particle board 

 

 

 

 

 

#�	�%
A 
����&��
S���� 

(%
A) As 

����&��
S���� 

(Blank) Ab 

���
#�� 

f (
�/

) 

���
#S?� 

H (%) 

�?<�,��� 

m ( ���
) 

�B� Flask value 

Fv (
�/�� �?<�,���%
A�,A�) 

 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 

�-��� �B�
���]������9�<�,���%
A Particle board 

E1 � 9 
�./100 �. 

E2 >9 
�./100�. �
- � 30 
�./100 �. 
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            ����. 4 


�1�2#�������� 

 

4.1 *����#����J�����2#�� ��G������',��$��
��',����.'�k��
�����%�2#���
�O�'z�����'	���+�� 

 >���������
�A$
&

���]�����'
	��<�,����	��A���0!-�<�"�A��,�������9��?���
��+"�A�

%9�&���
-"$���%�A��0 www.cbi.nl �H0�>�"�=�%�����?!-�
B��+H��A$�<�,����?�,
���0'&A9�-�$�����A$�

9*	���	��
 ��
��?��A$!<�����$����>#A���"�
�$������>��	��A��B��k%
B"������B"`$���	"!$��%
A"�B���?� 

'&A9�-�$�����	��A�#�	�$S0��=��
��+"�A��&���
-"$���%�A 

  

4.2 ���)��)#$)�������.'���$
�
B���
�������	
��2#���
�O�  

 ������>�������!�$�'
	����Z��<�,���,A$�9*	���	��
��+�<���������
�A$
&
"��0�����

'
	����Z���?�k��
��?��A$�<�,���B��k ��09�-"���&B�A��<�,�� "#B� ����B�$$�'
	����Z�%9����,��

�����9��
��+"�A�%9�&�A$�<�,���B��k%�A��0"�=�%��� www.cbi.nl. �A$
&
��0%�A����
B����
��+�<�
�

"9@�������>�����<�,���
-�����,A$�9*	���	���"�S0$�$����������$���?�k%�A ����	!����!��

"��S0$�
S$�
-$�9������0
�$�&B�
A�>�,A$�9*	���	��� �����$�B��"#B�������$����9
B$����`$���

��

%���!��"`$���	"!$��%
A��?�,A$�9*	���	�����0
�"��S0$� Ultraviolet photometer �=��
��+��0!-�����"�S0$

���$����9
B$��$����`$���

��%���%�A  

 

4.3 '�,��,�����',��$��
��',���
�����%�2#���
�O�'z�����'	���+��%���������
�����  

 ����	"���-,�9�	
�����`$���

��%�����?���
��+�<�%�A>�,A$�9*	���	�����0
�"��S0$�
S$ 

Ultraviolet photometer "�S0$�!��,
�����>�����	"���-,����9
B$����`$���

��%���!��#	?�%
A��?�

>#A,
�����"������� ��B�	��������$��
-$�9�������$�����B������H?�$�&B���!��9�-�����$���B
-

'&A9�-�$���� $�B��%��=��
 9\Y,��S$���������&B,A$�9*	���	��� GLP 
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������1��� 

 Aydin I., Colakoglu G., Colak S., and Demirkir C.  2006. Effects of moisture content 

on formaldehyde emission and mechanical properties of plywood. Building and Environment. 

41, 1311-1316. 

 Kim S., Kim J. A., Kim H. J., Lee H. H. and Yoon D. W. 2006. The effects of edge 

sealing treatment applied to wood-based composites on formaldehyde emission by desiccator 

test method. Polymer testing. 25., 904-911. 

 Kim S. and Kim H. J. 2005. Comparison of standard methods and gas 

chromatography method in determination of formaldehyde emission from MDF bonded with 

formaldehyde –based resins. Bioresource Technology. 96., 1457-1464. 

 Que Z., Furuno T., Katoh S., and Nishino Y. 2007. Evaluation of three test methods 

in determination of formaldehyde emission from particleboard bonded with different mole 

ration in the urea-formaldehyde resin. Building and Environment. 42., 1242-1249.  

 ��
�B�"��	
����B�$$� 9�-"��%�� 

 www.cbi.nl
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��,2��� � 

��,����3��%� The German Institute for Standardization ��/� 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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"��S0$��<�$��"9@�'
	����Z��B�$$���0
�
&
�B��&�  >�#B�� 6 "�S$�����$�9_ 2548 (
.�.-
	.�.) 


�
&
�B�+H� 397.17 
A��",���Y�,��]G  
�$��������������"�	0
�&�
����B��A$�
- 20 "
S0$"�������

#B��"��������$�9_ 2547  �	0���B���?� ����B�$$��	��A�9�-"����?���$�!+&��������������A�  ,��

'
	����Z�%
B%�A���������!�$�����$����,A$�9*	���	�����0%�A
���]��  9\!!����9�-"��%�����%
B
�

,A$�9*	���	������!�$� ����$�'
	����Z�"��S0$��<�$�����"F��-  �
-���%
B
��-������<�����&�



���]���$�,A$�9*	���	����A����?$���A��  �������
��A$
>�9\!!����  #�?>,A",=��B�,A$�9*	���	���


���]����0$�!"�	��H?�  !<�"9@��A$�9�-�������<����>�
��I�-"��S$�B��  ���>�A�-�����

���!�$���0"�A
"�=��&B
���]�����
  

,A$�9*	���	�������	#�"�����
��#��"�
� ��-��������#������
-"�����
�� 
,��	���
��

"�����
����-!$
"�
A������� (
!�.) 
����������0!-������H?�"9@�,A$�9*	���	����	"���-,�

"��S0$��<�$�� "�S0$�!��"9@�,A$�9*	���	�����0
����
��A$
�$�"��S0$�
S$ ���
��A$
�$����
��� ��0
�

9�-�������>�����	"���-,����$������ �
-���"�
��A���
	0��
-��#��	
�%
B�0<���B� 9 9_ 
�

���������0!-������	���	"���-,�'
	����Z��&
���]�����
  �	0���B���?����
�����	��B$9�-���������

'&A9�-�$�����A��"��S0$��<�$��
���B� 6 9_ �H0�'&A9�-�$����"��S0$��<�$���=",=����
�<���Y�$����

������
-�������$�'
	����Z��A��
���]���-�������#��	  ��0�<���Y$�B���	0�>���-��������? �S$ 


,��	���
��
��������
-�'�����<�"�	������0#��"!� >�$����0!-������&������
"9@�"
	��A�����


9
$�����$�"��S0$��<�$��%��  

"��S0$�
S$,�H0���0��
��+�<�
�9�-������<�,���9�-"
	��
-�	"���-,�!��$B$� !����=��$�

,A$�9*	���	���"�S0$������H?��&B�-��
���]�� OECD-GLP %�A  �S$"���	�����	"���-,����,
��

9\!!�� (Multi-Criteria Decision Making, MCDM)   $�B��%��=��
  ����<� MCDM %9>#A���!�	�!�

�$
���>��-���9�-"��  ����A$�%�A������
�B�

S$!��,�B�������0"��0���A$�  ���"F��-�<�������

��-���
���$�,���
-��  ���$����,���
�,B�9�-"��%��  �
-��
�	�����������������  

��?���B�����A�����
�&A��0"�	��H?��&B�����	,��!�����,A$�9*	���	����
-���9�-"
	�>���0���  
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"��S0$��<�$�� "9@�'
	����Z��B�$$���0
�
&
�B��&� �
-
�$���������������&���B��A$�
- 20 �B$

9_  ����	!����?
����+�9�-����  "�S0$9�-"
	����
��
��+>�����	"���-,����!�$�'
	����Z�

"��S0$��<�$���$�,A$�9*	���	�������	#�"�����
��#��"�
� ��-��������#������
-"�����
�� 


,��	���
��"�����
����-!$
"�
A������� (
!�.) �
-�H�I����
"9@�%9%�A+H�����<�"���	����

�	"���-,����,
��9\!!�� (Multi-criteria Decision Making, MCDM)  
�>#A9�-"
	�,A$�9*	���	���

"��S0$��<�$��  "�S0$������&B
���]�����
 

"
S0$��
$��	"���-,�9�	
����� hydrogen peroxide, fluorine �
- resorcinol >�

"��S0$��<�$�� ���>#A�	�����>� EU Directive "9����"�������,A$�9*	���	���$S0� ���B��B���0���%�A
���?�

>�
A"�����
-�
��"�
S0$�!����0�-��%�A�A���
B$�'
	����Z��
-,A$�9*	���	���$S0�  !H�$�!���9%�A�B�

,A$�9*	���	�������	#�"�����
��#��"�
� ��-��������#������
-"�����
�� 
,��	���
��

"�����
����-!$
"�
A������� ��
��+�	"���-,������
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8C + 3D + 6E + 5F + 8G + 7H + 8I + 6J + 5K + 6L + 8M +  5N +5O +8P  �����0 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, I =  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 �<�,�������<�
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$S0�",=����9���9������!�����,A$�9*	���	��� �����
��+!��"����
<����9\!!����0���9���9��� �S$ 1) 

test facility 2) principle investigator 3) study plan 4) Non-clinical heath and environmental 

safety study �
- 5) master schedule  
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���B� 

   

1.1 ��.��*�������	
� 

 "��S0$��<�$�� ,
��+H����+���0
�B�,
���<�,���>#A�� +& ��� ��� �B� ,�$� >�B $� ,�S$��-�<�

�A���	��$S0�>� �B$�B��,�H0��B��>��$��B�����"�S0$���
�-$�� ���
�����
,�S$�B�"��	
>,A"�	����


�����
�
-��
�
$���?�"��S0$�9�-�	�'	��B��k�A�� ��B%
B��
+H�"��S0$�9�-����
-"��S0$���B�����H0�

"9@�$�9�����$��B����� ,�S$,
��+H����+���0
�B�,
���<�,���>#A"9@��B��'�
>����'
	�"��S0$��<�$��

���"F��- ,�S$���+�$S0���0�<�,������U��-����>,A"9@�"��S0$��<�$�� (��-��#��YY��	"��S0$��<�$��, 

2535) ��B9\!!�������
����
����������B�9�-"��'
	����Z��-,�B��"��S0$��<�$���
-�� �H0�

'
	����Z���0"9@�"��S0$��<�$�� "9@�'
	����Z���0
�!��9�-����"�S0$���
�-$�� ,�S$"�S0$���
�����
 

�B��'
	����Z���0!��"9@���
�!��9�-����"�S0$����<���� ���"�� ���I� 9�$�������,�S$���
"!=�9���  

"�S0$"9@������A
��$�$��
���
-�������$�'&A��	��� ��-�������������%�A��B�9�-"��

�$�"��S0$��<�$��$$�"9@� 3 9�-"�� �S$ "��S0$��<�$�������
�	"�I "��S0$��<�$�������
 �
-

"��S0$��<�$����0�%9 �$�!����?
�9�-�����-�������������F�����0 9 (�.�. 2536) "�S0$��<�,�����+�

��0,A�
>#A"9@��B��'�
>����'
	�"��S0$��<�$�� �
-�A$��"�A�9�	
����0�<�,��>,A>#A 
����9�-
�� 34 

#�	� ���"#B� ���9*	#���- ���,�&(arsenic) �
-���9�-�$��
-��B������0
����,�& %
B"�	� 5 ppm  

"����� corticoseroids , formaldehyde, mercury, methanol, lead �
- chloroform "9@��A� ��
��?�

9�-�����-�������������F�����0 25 (�.�. 2539) %�A"�	0
"�	
���#�	���0 35 �S$ hydroquinone >�

'
	����Z��A$
'
 �
-������+����"���$�� 3 #�	� $�B��%��=��

���]���$� Council Directive 

76/768/EEC %�A�<�,�����"�
�$��������0%
B>,A
�>�'
	����Z�"��S0$��<�$��+H� 361 #�	� �H0�>#A"9@��A$

�������������A� 

 ����B�$$��	��A�"��S0$��<�$�� ��&B �
-'
	����Z����I�'	�
�
&
�B��&� �
-$��������������

�B$"�S0$�
�����
$� >�#B�� 6 "�S$�����$�9_ 2548 (
.�.-
	.�.) 
�
&
�B� 397.17 
A��",���Y�,��]G 

"�	0
�H?��A$�
- 20.88 "
S0$"�������#B��"��������$�9_ 2547 �
���B�$$���0�<���Y�S$"9@�9�-"��>�

"$"#�� �
-�B�$$�  '
	����Z��<�,���>#A���'
�
-'
	����Z�9�����B�,�A�,�S$�<����'	�
����B�

'
	����Z�#�	�$S0�k $�B��%��=��
�$�!��
������B����!��9�-"����0'
	�"��S0$��<�$��#�?��<� "#B� 

���0�"�� +H��
A$����,���
����>,YB�
-�����
���B��>,YB
��-�������	,�����!�������0�� �
-

%�A���,����S$����$�
���]��!����-������������� ��B9\Y,���0�<���Y9�-���,�H0�>����'
	��
-

����<�"�A�"��S0$��<�$����?� 3 9�-"�� "�S0$!<�,�B���A$�
���?��$�"�S0$����$�H?��-"�����B$�$�

�����
"��S0$��<�$�� $�. ,�S$�<����������������!��,��� ���"F��-"��S0$��<�$�������
�	"�I �
-

"��S0$��<�$�������
�A$��!A��B$����'
	��
-�<�"�A�%
B�A$���B� 15 ��� ��B����"��S0$��<�$����0�%9%
B

�A$��$$��Y��'
	� ��B+A��<�"�A��A$��!A��B$ $�. �
-�A$�%
B
����,A�
>#A ��������
�	"�I ���

�����
 ,�S$"9@�9�-"����0!��"9@�"��S0$��<�$�������
��
��-��#��YY��	"��S0$��<�$�� 2535 �H0���?�
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����<�"�A��
-�B�$$�"��S0$��<�$���A$�
�������!�$�
���]��'
	����Z��
-�	"���-,����"�
��B��k 

��0%
B$��Y��>,A>#A,�S$$��Y��>,A>#A����<�,��9�	
�� �H0��A$����!�$����,A$�9*	���	��� �H0�

,A$�9*	���	�����0����	"���-,�
�,
��,�B����� "#B� �$�"��S0$��<�$���
-���+�$������ �&���

�	�����������������"����
!��,����B��k �+�����	!���	����������
-"�����
���,B�9�-"��%�� 

��
�	�����������	��� ��-�����	���������"�����
���
-�	0����
A$
 ��
��?���-"���#������ 


,��	���
���B��k $�B��%��=��
,�B�����",
B���?���,�B�����$�!
��������>�������!�	"���-,�

%�A�
-%�A���  ISO/IEC 17025  ��B���,�B������H0�
��������>����>,A��	������!�	"���-,� ��B���

%
B��
��+$$�>�����$�%�A ,�S$$�!%
B
����
��A$
����A��$S0�k "#B����
��� "9@��A� �<�>,A%
B

��
��+�$���$�����B�$$�,�S$�<�"�A�'
	����Z�"��S0$��<�$�� �H0�"9@�9\Y,���0�<���Y>�"�S0$�

�B��9�-"�����%
B�$
���
���]��������!�	"���-,��$�%�� �<�>,A'&A'
	��A$��B��	��A�%9���!�$�

����B��9�-"�� "����B�>#A!B���&� 
�'
�B$�����$�'
	����Z��&��H?���
%9�A�� 9�-�$����>����-

9\!!����9�-"��$����,���
 30 9�-"�� >��
�B
 EU, USA, Canada, Australia, New-Zealand, 

Japan, Korea %�A�$
���,
������
-�������<�"�	�������,A$�9*	���	����$�9�-"���
�#	���0%�A 

Good Laboratory Practice (GLP) compliance "�S0$"9@�����$���$�����������
B�� ��������

>,A,A$�9*	���	����$�%��"9@� GLP compliance �H0�"9@�����B�"��	
����B�$$��	��A�"��S0$��<�$��%9

����
���B��k $�B���B$"�S0$�������I��
-��������'
	��&B
���]�����
$�B��!�	�!�� $�B��%��=��


>�����H�I�"�S?$��A�!-�B�

S$���'&A9�-�$���������B$
��0'
	�"��S0$��<�$�������
�	"�I >����

���!�$�"�	0
9�-�	��	����$�"���	��$�,A$�9*	���	�����0
�$�&B>,A��
��+�$�������'
	��$�

'&A9�-�$����"9��,
�� (1-2 ���) �<�,���"9@�������>�����������������$�,A$�9*	���	���

�<�,������'
	�"��S0$��<�$��"�S0$����B�$$�%9�,�������9�B$%9 

1.2 �
�D1��$
�,� 

 1.2.1 ������&9������9�-"
	�,A$�9*	���	���'
	����Z�"��S0$��<�$�� 

1.2.2 �H�I����
"9@�%9%�A>������������
��
��+�	"���-,����$����"�
�>�'
	����Z�

"��S0$��<�$���&B
���]�����
 ���,A$�9*	���	�������	#�"�����
��#��"�
� ��-��������

#������
-"�����
�� 
,��	���
��"�����
����-!$
"�
A������� �	���"��������"���� 

 

1.3 ��$"�&����.,�!�3�	$+!��
� 

 1.3.1 %�A�&9������9�-"
	�,A$�9*	���	���'
	����Z�"��S0$��<�$�� 

1.3.2 %�A������������A��������$����"�
�>�'
	����Z�"��S0$��<�$���$�,A$�9*	���	������

�	#�"�����
��#��"�
� ��-��������#������
-"�����
�� 
,��	���
��"�����
����-!$


"�
A������� �	���"��������"���� 
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����. 2 

 

*����#�/N�J��'��.���
�2#���
�O�
3����',�/.��
B����*����$'��+�� 

2.1 *����#2#���
�O�
3����',�/.��
B���� 

 

  "��S0$��<�$�� ,
��+H����+���0
�B�,
���<�,���>#A�� +& ��� ��� �B� ,�$� >�B $� ,�S$

��-�<��A���	��$S0�>� �B$�B��,�H0��B��>��$��B�����"�S0$���
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	����Z�

���I�'	� #B�� 6 "�S$�����$�9_ 2548 (
.�. – 
	.�. 2548) �<�,���
&
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�$�!����?���
��
��>,
B��0
�$���������������&��H?�"#B� ��
�&#� $	�"��� $$�"���� "��,
�>�A �
-

�	����
��� �����0
&
�B�����B�$$�
�$��������������
�� "�S0$�!����	I��>�9�-"��%��,
����	I�� 

��
��?���	I���A�
#��	 (Multiple-National Company) %�A�A��]�����'
	�
����%�� "���-���


%�A���>!�
-
�0�>!>�����������'
	��$�%�� "#B� Shiseido, Kose, Revlon, Avon �
- Lancome 

"9@��A�     

  >�9\!!����'
	����Z�"��S0$��<�$���$�%��"9@���0�$
����$��
���B��9�-"�� ��B9�-"��

%�����
��&B��B���0�<���Y%�A��B ���0�"�� $"
�	�� Y�09��� $����I �
-!�� ���9�-"��%��
�9\Y,��
-

$�9����,
���A�������? �A����I��<�"�A����+��	� �&9����
-���������!����Z� �������	!���
-

����������� �U�-"��������$�H?��-"����F
�� ��������$� $.�."��0�����"�#�<�$�����%
B#��"!� 

��
��?�>�����B�$$�'
	����Z�"��S0$��<�$���A$�
�������!�$�
���]��'
	����Z��
-�	"���-,�

���"�
��B��k ��0%
B$��Y��>,A>#A,�S$$��Y��>,A>#A����<�,��9�	
�� ������!�	"���-,���?!<�"9@��A$�

�<����,A$�9*	���	�����0
������� "�S0$�!���U�-"����>�����<�"�A��	��A��$���	I��
&��A�
����


"�A
��� �
-������ +H��
A�B���-��������������$�%��%�A�<�,��,
��"��Z��
-�B�"��	
���'
	�>�

9�-"�� �H0�"9@�,
��"��Z��	�������0��>����'
	�"��S0$��<�$�� (Good Manufacturing Practice: GMP) 
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������B�$$� "��S0$��<�$��/��&B �
-'
	����Z����I�'	� (
.�. – 
	.�. 2548) 

(��0
�: �<������	����B�$$� ��
�B�"��	
����B�$$� ; http://www.depthai.go.th/ 

go/document/51?level=1) 
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A��",���Y�,��]) 

(��0
�: �<������	����B�$$� ��
�B�"��	
����B�$$� ; http://www.depthai.go.th/go/ 

document/51?level=1) 
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2.2 *���B���!*��2#���
�O�',�/.��
B���� 

  >�9�-"��%����?���-�������������%�A��B�9�-"���$�"��S0$��<�$��%�A �����?  

  1)  "��S0$��<�$�������
�	"�I "9@�"��S0$��<�$����0$�!"9@�$�������������B$'&A>#A ,�S$
�

�B��9�-�$��$����+�
��	I ,�S$���+�$S0���0$�!�B$>,A"�	�$�������������B$������$��
���$�'&A��	��� 

�A$�%�A���>��<���Y����H?��-"����"��S0$��<�$�������
�	"�I�B$� !H�!-'
	�,�S$�<�"�A�%�A "#B�

'
	����Z����'
 �A$
'
#�	�+��� ��B�'
�<� `$���'
 '
	����Z��S�'
 �<�>,A���B�� ��
��?�����

`\���0
��B��'�
�$�`
&$$%��� "9@��A� 

 2)  "��S0$��<�$�������
 "9@�"��S0$��<�$����0$�!"9@�$�������B$'&A��	���%�A ��B���


�������A$���B�"��S0$��<�$�������
�	"�I '&A'
	�,�S$'&A�<�"�A��A$��!A����
-"$����B$�<�������

��-���
���$�,���
-�� ($�.) %
B�A$���B� 15 ���  �B$�'
	�,�S$�<�"�A� ��B�"9@� 4 9�-"�� 

%�A��B 'A�$��
�� 'A�"�=�,�S$��-��I"�=� �9������������ �
-�9���?<� �
-��������
 2 �
�B
 %�A��B 

���9�$���������� �
-����!������� �����0���9�$����������"9@���������
 19 #�	� "#B� 

oxybenzone, ethylhexyl p-methoxy cinnamate "9@��A� �B������!�������
���������
 3 #�	� "#B� 

zinc pyrithione, piroctone olamine �
- climbazole  

 3) "��S0$��<�$����0�%9 �S$ "��S0$��<�$����0%
B
��B��'�
�$���������
�	"�I ��������
 

,�S$"9@�9�-"����0!��"9@�"��S0$��<�$�������
 "#B� ��&B �#
�& ���
���'
 �?<�
����'	� ���
��'	� 

�`

A��,�A� �
-"��S0$��<�$������B�>�,�A� "9@��A�  

 >�'
	����Z�"��S0$��<�$����B
-#�	�%�A
�����<�,��#�	��$���������
�	"�I 9�	
��

�&������0$��Y��>,A>#A%�A>�'
	����Z� ��
9�-�����-������������� ���"#B� '
	����Z���0>#A���"�A�

'
 
���������
�	"�I�S$ oxalic acid ��
��?� ester �
- alkaline salts �$� oxalic acid 9�	
��

�&������0$��Y��>,A
�%�A>�'
	����Z�%
B"�	� 0.5%, resorcinol %
B"�	� 0.5% �
- hydrogen peroxide 

��
��?� peroxide #�	�$S0� ��"�A� sodium peroxide %
B"�	� 12% "9@��A� �$�!����?>�9�-���

��-�������������F�����0 9 (�.�. 2536) "�S0$��<�,�����+���0,A�
>#A"9@��B��'�
>����'
	�

"��S0$��<�$���
-�A$��"�A�%�A"�	0
"�	
�A$�<�,���$����9�-
�� 34 #�	� "#B� ���9*	#���- ���,�& 

(arsenic) �
-���9�-�$��
-��B����>,A
����,�& %
B"�	� 5 ppm  benzene, corticosteroids, 

formaldehyde, mercury, methanol, lead �
- chloroform "9@��A� ��
��?�9�-�����-����

���������F�����0 25 (�.�. 2539) %�A"�	0
"�	
���#�	���0 35 �S$ hydroquinone >�'
	����Z��A$
'
 

�
-������+����"���$�� 3 #�	� >���-��0��

���]���$� Council Directive 76/768/EEC %�A

�<�,�����"�
�$��������0%
B>,A
�>�'
	����Z�"��S0$��<�$��+H� 361 #�	� �H0�>#A"9@��A$���������

����A�  

 �
�B
�$��	��A�"��S0$��<�$��
�'
	����Z�,
��,
��#�	� ��B>�����<������H�I����


"9@�%9%�A>�������������	"���-,����$����"�
�>�'
	����Z�"��S0$��<�$���&B
���]�����
��? 

,A$�9*	���	�������	#�"�����
��#��"�
�%�A"
S$���0!-�<������
$��	"���-,������0"9@���������


�	"�I>�"��S0$��<�$�� 3 #�	� �S$ ���`
&$$%��� (fluoride) ������$���	�$
 (resorcinol)  �
-���

%����"!�"9$��$$�%��� (hydrogen peroxide) 
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 1) ���`
&$$%���>�'
	����Z��<�,���#B$�9�� "#B� ����`\� �?<����A��9�� 9�	
�������0

$��Y��>,A>#A%�A%
B"�	� 0.11 "9$��"�=�������?<�,��� (��0
�: �<���������-���
���$�,���
-�� ; 

http://www.fda.moph.go.th/fda-net/html/product/cosmetic/cosmetic/dat/sc.html#sc8 )  " 
S0 $ > #A > �

9�	
���&����`
&$$%����<�9*	�	�	������?<� 
����
"9@��	I �<�>,A"�	�$��
&
�$�$$��	"!� �
-�q��

�$��� "9
�0���9
�
��I�-�$�`\�"�	��������?<���
 �
-"
S0$`
&$$%����<�9*	�	�	��������!-9
B$�

�q��
��	I$�B�������� 

 2) ���$���	�$
>�'
	����Z��<�,���"�A�'
 "�S0$�!������B�$$�'
	����Z���0>#A�<�,���"�A�

'

�9�	
���&���� �
-�����0>#A
�� �S$ ���$���	�$
 9�	
����0$��Y��>,A>#A>�'
	����Z��A$
'
%�A%
B

"�	� 5.00 "9$��"�=�������?<�,��� 9�	
����0$��Y��>,A>#A>�'
	����Z�>�B'
 0.05 "9$��"�=������

�?<�,���  (��0
�: �<���������-���
���$�,���
-�� ; http://www.fda.moph.go.th/fda-

net/html/product /cosmetic/cosmetic/dat/sc.html#sc8)  �	0���B���?��,�������9����<�,���B����$���	

�$

����
"9@�$������"
S0$�
S��	� �-���"�S$��B$'	�,���  "��0���B$���"�	����
"���,��$�B��

�������B$�����  "9@��	I
���B$�	0�
�#��	�>��?<� "
S0$�
�����!-�<�>,A"�	��q����0
�'
�B$$����- "#B� 

���  %�  
A�
  ,��>!  �
-
�'
�B$"
=�"
S$�  

 3) ���%����"!�"9$��$$�%��� 
����>#A"9@��B��'�
�$�'
	����Z���0>#A���"�A�'
 

'
	����Z���0>#A���'	�,��� '
	����Z��<�,���"
=� �
-'
	����Z��?<����A��9�� 9�	
����0$��Y��>,A>#A

%
B"�	� 12.00, 4.00, 2.00 �
- 0.10 "9$��"�=�������?<�,��� (��0
�: �<���������-���
���$�,��

�
-�� ; http://www.fda.moph.go.th/fda-net/html/product/cosmetic/cosmetic/dat/sc.html#sc8) 

��

<���� 
��
���	"9@����$$��	%��� 
����	;�����B$� "
S0$�
�����!-"�	�'
	����Z�$������ �S$ 

$��
&
�$�$$��	"!��H0���
��+�<�>,A"�	�9*	�	�	��$$��	"�#�� �A$
&
�A�����
"9@��	I�<�>,A"�	��'


%,
A �����?�B$>,A"�	�$������$�B���A������B$�-�����"�	�,��>!�B���� ����� �
-'	�,���  ���

�&��
$�!�<�>,A"�	����,�"��=��$��
A�
"�S?$ $��"�� �����
�?<��$��$ (larynx) �
-,
$�

 

(bronchi) ���9$�$��"��"�S0$�!�����"�
� (chemical pneumonitis) �
-$������
�?<���0

9$�  $������0"�	�!�����%�A��������?$�!%�A��B �&A�H�����A$� %$ ,��>!
�"���� ,
$�

�$���

$��"�� ,��>!+�0 9��,�� �
S0�%�A �
-$�"!���$���A�� 

 

2.3 ��������
�������.�
���',��$��2#���
�O�',�/.��
B���� 

  

 ,A$�9*	���	�����0����	"���-,�
�,
��,�B����� "#B� �$�"��S0$��<�$���
-���+�$������ 

�&����	�����������������"����
!��,����B��k �+�����	!���	����������
-"�����
���,B�9�-"��

%�� ��
�	�����������	��� ��-�����	���������"�����
�� �
-�	0����
A$
 ��
��?���-"���#

������ 
,��	���
���B��k  ,�B�����",
B���?���,�B�����$�!
��������>�������!�	"���-,�%�A

�
-%�A��� ISO/IEC 17025 ��B���,�B������H0�
��������>����>,A��	������!�	"���-,� ��B���%
B

��
��+$$�>�����$�%�A ,�S$$�!%
B
����
��A$
����A��$S0�k "#B����
��� "9@��A� ,�B�����

�	"���-,����$�'
	����Z�"��S0$��<�$����0%�A����������$�
���]�� ISO/IEC 17025 ������������

��0 2.1     
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�������0 2.1  ,�B������	"���-,����$�'
	����Z�"��S0$��<�$����0%�A����������$�
���]��  

ISO/IEC 17025  

 

���&/.�����
� ��$'��*��2#���
�O� )#$�����',��$����.+!��
� 

ISO/IEC 17025 

  ��	I�� %$��"$� �
�&�`�"!$�	0� !<����   '
	����Z�����`\�9�-"�����
�
-"!
/ 
  "9$��"�=���`
&$$%��� 

 ��	I�� �+�����	!���������A�����
��
�
-������   
  !<����  

  '
	����Z����
  �
#�0�  
	9��	�  �9�� 

  1. Ethylhexyl-p-methoxycinnamate (Octyl salicylate) 

  2. Butylmethoxy dibenzoylmethane 

  3. Octyl salicylate 

  4. Oxybenzone (Benzophenone-3)  

 ��	I�� !$,����� �$��� !$,����� (%��) !<����   �9�������������<�,���"�=� (Baby Skin Powder Product) 

 - Total Plate Count 

  �9�������������<�,���'&A>,YB (Adult Skin Powder   

  Product) 

 - Staphylococcus aureus 

 - Streptococcus spp. 

 - Pseudomonas aeruginosa 

 - Eschericia coli 

 - Candida albicans 

 - Clostridium spp. 

  ��	I�� �	``���� ����%
�� �
��$���$��0 �$���   
  "�
������ !<����  

  '
	����Z�����`\�, '
	����Z������� 

  Fluoride Ion Sunscreen Cream/ Lotion  

  -Octyl methoxycinnamate 

  -Butyl methoxy dibenzoylmethane  
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�������0 2.1  ,�B������	"���-,����$�'
	����Z�"��S0$��<�$����0%�A����������$�
���]��  

ISO/IEC 17025 (�B$) 

 

���&/.�����
� ��$'��*��2#���
�O� )#$�����',��$����.+!��
� 

ISO/IEC 17025 

 ,A$�9*	���	�����	I�� "$��$���"! $	�"�$��"�#�0���
    
 "$�"�$��%���� !<���� (
,�#�) 

 "��S0$��<�$��9�-"���
#�0� 

  - Determination of aerobic bacteria (spread plate) 

 ���
/�
#�0������� (Sunscreen cream/Lotion) 

 - Oxybenzone 

 - Ethylhexyl-p-methoxy Cinnamate 

 - Ethylhexyl Salicylate 

 - Mentyl Anthranilate 

 - Homosalate 

 ��	I�� �$
"��-9�
�
�$
�` (9�-"��%��)  ����`\� `
&$$%��� 

  ��	I�� $	�"�$��"�� "���	?� "�$���	�"��  

  (9�-"��%��) !<����  
  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  

  ��	I�� %

$��� �
��$���$���� !<����    '
	����Z��A$
'
;  p-phenylenediamine,    

  Resorcinol  

  �?<����<�,���'�
���
�A$
'
; Hydrogen Peroxide 

��0
�: http://webdb.dmsc.moph.go.th/ifc_qa/ez_002_001.asp?info_grp_id=5 

  

  

 !-",=��B�,�B�������0%�A����$�
���]���B��>,YB"9@����"$�#� �
-���
�!<�����A$�%
B

"�����$��0!-�$���$�����B�$$�,�S$�<�"�A�'
	����Z�"��S0$��<�$�� �$�!����?�����0�B��9�-"�����

%
B�$
���
���]��������!�	"���-,��$�%�� �<�>,A'&A'
	��A$��B��	��A�%9���!�$�����B��9�-"��

"���"�
� "����B�>#A!B���&� �B�'
>,A�����$�'
	����Z�"��S0$��<�$���&��H?���
%9�A�� 9�-�$����>�
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���-9\!!����9�-"��$����,���
>��
�B
�,�������9 30 9�-"�� ��
��?��,��]$"
�	�� ������ 

$$�"��"
�� �	����
��� Y�09��� �
-"��,
�>�A %�A�$
���,
������
-�������<�"�	�������

,A$�9*	���	����$�9�-"���
�#	���0%�A GLP compliance �����?�"�S0$"9@�����$���$�������

����
B�� ��������>,A,A$�9*	���	����$�%��"9@� GLP compliance !-"9@�����B�"��	
����B�$$�

�	��A�"��S0$��<�$��%9����
���B��k $�B���B$"�S0$�������I��
-��������'
	��&B
���]�����
$�B��

!�	�!��  

 

,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� ��?�����A�� 

microbiological tests, chemical analysis, pharmaceutical testing �
-�A��$S0�k ����>��������0 

2.2 ,A$�9*	���	���",
B���?�����0%�A$A��$	���
,
������$� GLP, GMP, GCP, USP, FDA  

 

�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� 

 

Company Country List of Cosmetics Analytical 
Services 

Methods 

Adamson 
Analytical 
Laboratories, Inc 

USA � Antidandruff Shampoo Testing 
� Antioxidant Testing 
� Antiperspirant/Deodorant 

Testing 
� Dental and Oral Care Products 

Testing 
� Moisturizers, Emulsifier, 

Surfactant, and Stabilizer  
� OTC Antibiotic Personal 

Hygiene Products Analysis  
� Packaging Stability  
� Preservative, Additives Analysis 
� Skin Therapeutic Testing  
� Sunscreen-Suntan Product 

Testing  
� Lice and insect repellent  
� Insect and mosquito repellent  

� GC 
� HPLC 
� TLC 
� Spectrometer 
� Titration 
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�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� (�B$) 

 

Company Country List of Cosmetics Analytical 
Services 

Methods 

Specialised 
Technology 
Resources (UK) 
Ltd. 

United 
Kingdom 

� cosmetic products and toiletries  � Microbiological 
Tests  

� Chemical 
Analysis  

Microbac 
Laboratories 

 � Analytical lab 
� contract lab 
� research lab 
� consumer products testing 
� consumer products analysis 
� cosmetics testing 
� FDA cosmetics lab 
� drug testing 
� environmental testing 
� food testing 
� nutraceutical testing 
� vitamins testing 
� pharmaceutical testing 
� pharma research. 

� Microbiological 
Tests  

� Chemical 
Analysis 

Cosmetic 
Laboratory 

Italy � Food 
� Environment 
� Non-Food 
� Flavors 
� Cosmetics 
� Detergents 
� Microbiology 
� Packaging 
� Performance tests 
� Non-food products 
� Rheology 

� GC/MS 
� GC 
� HPLC 
� LC 
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�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� (�B$) 

 

Company Country List of Cosmetics Analytical 
Services 

Methods 

Manon Consumer 

Testing Service & 

Consultancy (hk) 

Limited  

Hong Kong � Microbial contamination  

� 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 

� Microbiological 
Tests  

� Chemical 
Analysis 
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�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� (�B$) 

 

Company Country List of Cosmetics Analytical 
Services 

Methods 

Eurofins Germany � Baby food  
� Oil  
� Tobacco 
� Cosmetics  
� Feed  
� Dried fruits  
� General food analyses Honey, 

Fruit and Vegetable Products  
� Product testing  
� Meat and meat products  
� Bakery, sweets and cereal 

products  
� Honey 

� GC systems 
with FID/MS 
detection  

� HPLC systems 
with UV/VIS, 
fluorescence, 
electrochemical, 
diode array and 
MS-detection  

� Microbiological 
laboratory units  

Intertek  � Cosmetics 
� Personal Care 
� Health and Beauty Products 

� Microbiological 
Tests  

� Chemical 
Analysis  

� Product Stability  
� Non animal 

dermal / ocular 
irritation test  

� Toxicity Studies  
� Labelling and 

Ingredients 
Review 

ETS 
Laboratories 

 � Food 
� Environment 
� Flavors 
� Cosmetics 
� Microbiology 
� Non-food products 

� Microbiological 
Tests  

� GC/MS 
� GC/FID 
� HPLC 
� TLC 
� Spectrometer 
� Titration 
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�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� (�B$) 

 

Company Country List of Cosmetics Analytical 
Services 

Methods 

Advanced 
Testing 
Laboratory 

USA � personal care 
� pharmaceutical industries 

Advanced Testing 
Laboratory is an 
independent testing 
laboratory with both 
microbiological and 
chemical analysis  

Allied Analytical 
Laboratory 
Services, Inc. 

USA FDA Registered Testing lab dealing 
with OTC drug products in 
Cosmetic/Personal Care/Soaps. 

� Microbiological 
Tests  

� Chemical 
Analysis 

ATS 
RheoSystems 

USA � Cosmetics 
� Microbiology 
 

� Microbiological 
Tests  

� Chemical 
Analysis 

BioInnovation 
Laboratories, 
Inc. 

USA � molecular biology 
� Biochemistry 
� skin lightening assays 
� antioxidant screening 
� assays for collagen 
� elastin production 
� Immunohistochemistry 
� many additional custom 

methodologies 

� Microbiological 
Tests  

� Chemical 
Analysis 

BioScreen 
Testing 
Services, Inc. 

USA � analytical chemistry 
� microbiology 
� human clinical testing 
� cosmetic 
� drug 

BioScreen provides 
cGMP chemical and 
microbiological 
analysis and 
consulting as well 
as clinical claims 
substantiation for 
personal care 
products. 
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�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� (�B$) 

Company Country List of Cosmetics Analytical 
Services 

Methods 

Bria Salon & 
Performance 
Testing Center 

USA � Salon Testing: hair product 
categories including chemical 
treatments such as hair colors, 
relaxers, perms and 
straighteners 

� Microbiological 
Tests  

� Chemical Analysis 

Chemir Analytical 
Services 

USA Chemir Analytical Services is a 
cGMP, FDA registered contract 
analytical laboratory 
� cosmetic and pharmaceutical 

industries with expertise in raw 
materials, finished products, 
extractables/leachables, stability 
testing and method 
development.  

� Microbiological 
Tests  

� Chemical Analysis 

Clinical Research 
Laboratories, Inc. 

USA � Cosmetic 
� pharmaceutical  

� Microbiological 
Tests  

� Chemical Analysis 
Consumer Product 
Testing Co. 

USA � Cosmetic 
� Personal Care 
� Specialty Chemical 
� Medical Device 
� Pharmaceutical markets. 

GMP/GLP/GCP 
testing operation 
� Microbiological 

Tests  
� Chemical Analysis 

Custom Analytics 
LLC 

USA � personal care 
� OTC 
� Pharmaceutical 
� nutraceutical industries  

GMP/GLP/GCP 
testing operation 
� Microbiological 

Tests  
� Chemical Analysis 

Dermac Laboratory 
Inc. 

USA � Cosmetic 
� Specialty Chemical 

� Microbiological 
Tests  

� Chemical Analysis 
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�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� (�B$) 

Company Country List of Cosmetics Analytical 
Services 

Methods 

MARYPAUL 
Laboratories, Inc. 

USA MARYPAUL Laboratories is an 
IS017025, FDA registered Contract 
Testing Laboratory established in 
1985, offering complete 
microbiological testing services to 
the cosmetic and consumer products 
industries. 

� Microbiological 
Tests  

� Chemical Analysis 

MB Research 
Laboratories 

USA � Cosmetics 
� Microbiology 
� Non-food products 

� Microbiological 
Tests  

� Chemical Analysis 
� Toxicity Studies 

Q Laboratories, Inc USA � chemistry and microbiology 
laboratory 

� Cosmetic 
� pharmaceutical industries 

� FDA for 
pharmaceutical 
testing 

� USP Monograph 
Testing 

� GMP 
Pharmaceutical 
Testing 

� Active Ingredient 
Monitoring 

� Stability Testing 
� Pathogen 

Detection 
� Time Kill Studies 
� MIC Testing 
� USP Purified 

Water Testing 

Springhouse Skin 
Research, Inc. 

USA � Cosmetic 
� pharmaceutical testing 

� Microbiological 
Tests  

� Chemical Analysis 
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�������0 2.2 ,A$�9*	���	����$��B��9�-"����0�����	����	"���-,����>�"��S0$��<�$�� (�B$) 

Company Country List of Cosmetics Analytical 
Services 

Methods 

Suncare Research 
Laboratories, LLC 

USA � Sunscreens 
� SPF testing 
� UVA protection assessment 
� human dermal safety testing 

� Microbiological 
Tests  

� Chemical Analysis 

TRI/Princeton USA � Cosmetic 
� Personal Care 
� Hair care 

� Microbiological 
Tests  

� Chemical Analysis 
 

 ��������	!����?�<�����H�I����
"9@�%9%�A>������������
��
��+�	"���-,����$�

���"�
�>�'
	����Z�"��S0$��<�$������B�

S$���'&A9�-�$������0'
	�"��S0$��<�$�������
�	"�I 3 

��� %�A��B  

 1. ��	I�� %

$��� �
��$���$���� !<����  

     '
	����Z����$�B����0�H�I�  �S$ �?<���"9
�0����'
 

 2. ��	I�� "�

B� (9�-"��%��) !<����   

      '
	����Z����$�B����0�H�I�   �S$ �?<���"9
�0����'
 

 3. ��	I�� General Care !<����    

      '
	����Z����$�B����0�H�I�   �S$ ����`\� 
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����. 3 

 

��������,���'�k�+�+!�%�����
-�������',��$���!
��
��',��%�2#���
�O�

',�/.��
B����
�3����J��
��# "!���������
�����
����&�'�,"�"#��&��',�� ,�$

��
�����&�����)#$'�,"�"#�� ��������#
�'�,"�"#����$	��'�#��G��1�� �����'*�

���*1�'���� 

3.1 )���������
-����������
�����2#���
�O�',�/.��
B���� 

!��"�����
����0
����������A��,�A�
���H?��<�>,A'&A��	�����>!"
S$�>#A�	��A���0
����


9
$���� �
-%�A
���]�� '&A'
	��	��A��
-��	���!H��A$�
������B�����������A�"�	0
�&��H?� >��
��

'
	����Z�"��S0$��<�$����B
-9�-"��>,A���
�<���Y�B$
���]���$��	��A� "�S0$�!��$�!!->#A


���]����0�B�������?"9@��A$�������������A� �������S$��������,A$�9*	���	���"��S0$��<�$���$�

%��>,A>#A�������$�,
����� OECD-GLP �
- EU Directive "�S0$���-���
���]��"��S0$��<�$��

%�� 

 

3.2 ��G�!B�'������  

 3.2.1 �H�I��	������	"���-,����,�9�	
�������

���]������9 (���
)  

 %�A
����9�-#�
�U,
���$��
�#	��
�B
9�-"������9 �B��A�����,��	���	"���-,�"�S0$

���!�$����9�-�$�>�'
	����Z�"��S0$��<�$�� ���9�-#�
��?!���H?����?����"
S0$9_ 1980 (Directive 

80/1335/EEC) �
-
����9�-#�
,��	���	"���-,�$�� 7 ���?�"�S0$>,A��$��
�
���9�-�$���0
�>�

"��S0$��<�$�� (Directive 82/434/EEC, 83/514/EEC, 85/490/EEC, 93/73/EEC, 95/32/EC �
- 

96/45/EC)  

 ����	!��%�A�S��A��	���	"���-,���������
�	"�I��?���
#�	�!�� Directive �A���A� %�A'
�����? 

 1) %����"!�"9$��$$�%���>��?<���"9
�0����'
 

 �,
B��A$
&
 Directive 82/434/EEC 

 �	�����$� �<����������,��B�%$�$���!��9*	�	�	�� 

 

H2O2 + 2 H
+
 + 2 I

-
                    I2 + 2 H2O 

 

���>#A ammonium molybdate "9@����"�B�9*	�	�	�� �	"���-,�9�	
��%$�$�����0"�	��H?����

���%�"����A�� sodium thiosulphate  �<����9�	
���$�%����"!�"9$��$$�%��� !��

9�	
��%$�$�����0"�	��H?� 

 

 2) ���$�	�$
>��?<���"9
�0����'
 

 �,
B��A$
&
  Directive 82/434/EEC 
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�	�����$� �	"���-,� Resorcinol "#	������� ���>#A"���	� thin-layer 

chromatography  (TLC) �
-�����A�� methanol "�S0$�	"���-,�"#	�9�	
��

�A��"��S0$� Gas  Chromatography Flame Ionization Detector (GC-FID) 

#�	��$
�
�� �
-����-��0>#A>�������$�  

   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) ����
`
&$$%���>�����`\� 

 �,
B��A$
&
 Directive 83/514/EEC   

 �	�����$� '�
����`\�>,A"9@�"�S?$"�����������?<�  "�	
���
-
������
A�9\¥�",��0�� 

������
-
��>��<�
��	"���-,��A��"��S0$� Gas Chromatography Flame 

Ionization Detector (GC-FID) 

 #�	��$
�
�� �
-����-��0>#A>�������$�  

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 �	������	"���-,� 

 1) %����"!�"9$��$$�%���>��?<���"9
�0����'
 (Directive 82/434/EEC) 

 ����	"���-,�,�9�	
�� hydrogen peroxide >��?<���"9
�0����'
 >#A,
����� iodometric 

determination �$� hydrogen peroxide �H0�"�B���� ammonium molybdate ����
����B$%9��? 

 

H2O2 + 2H
+
 + 2I

-
  I2 + 2H2O 

 

%�"��� iodine ��0"�	��H?��A�� sodium thiosulphate �
-�<�%9�<����,�9�	
�� hydrogen peroxide 

 

1.1) ���"�
���0>#A �S$ 2 N sulfuric acid, potassium iodide, ammonium molybdate, 0.1 N 

sodium thiosulphate, 10% (w/v) potassium iodide solution ����A$�"����
>,
B������?��B$�>#A, 

20% (w/v) ammonium molybdate solution, 1% (w/v) starch solution. 
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1.2) $�9����"��S0$���A� %�A��B beakers 100 ml, burette 50 ml, standard flasks 250 ml, 

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

 

 1.3) �	������	"���-,� hydrogen peroxide >��?<���"9
�0����'
 
������? 

(1) #�0����$�B��'
	����Z�9�	
��� 10 ���
 [,�S$ m gram] ���>����$�B���A$�
�9�	
���$� 

hydrogen peroxide 9�-
�� 0.6 ���
 
�>� beakers ���� 100 ml �<�%9
-
���?<�

�
�0� �
A�9���9�	
���>,A"9@� 250 ml �A�� standard flasks '�
>,A"�A���� 

(2) 9�"9����
-
�����$�B��!���A$��0 (1) 
� 10 ml �A�� one-mark pipettes ���� 10 ml 


�>� conical flasks ���� 250 ml �
-"�	
 2 N sulfuric acid 9�	
��� 100 ml  "�	
 

10% (w/v) potassium iodide solution 9�	
��� 20 ml �
- 20% (w/v) ammonium 

molybdate solution 9�	
��� 2-3 ,�� 

(3) "�	
 1% (w/v) starch solution 9�	
�� 2-3 ml "�S0$"9@� indicator �
A�%�"����A�� 0.1 

N sodium thiosulphate ����H�9�	
�����0>#A (ml) [V] 

(4) >��A$��0 (2), (3) �A$��<� blank ������9�	
���$����
-
�����$�B�� 10 ml  "9@��?<�

�
�0� 10 ml ���  !�9�	
���$� 0.1 N sodium thiosulphate [V0] 

  

 ����<���� ���>#A�&�� 

 

%H2O2 (%m/m)  =  (V-V0) x 4.252 

       m 

  

 �����0'
�����
$� 2 ���?��A$�
��B�����B�����%
B"�	� 0.2% 

  

 2) ���$�	�$
>��?<���"9
�0����'
 (����9
�!�� Directive 82/434/EEC) 

 �	"���-,�9�	
�� resorcinol >��?<���"9
�0����'
 ����	"���-,�"#	��������A�� thin layer 

chromatography (TLC) �
-�����A�� methanol "�S0$�	"���-,�9�	
���A��"��S0$� gas 

chromatography flame ionization ����	����?�A$�
����
"�A
�A��$� resorcinol 9�-
�� 0.1-2.0% 

���
�
>����$�B�� 

 

2.1) ���"�
���0>#A %�A��B  hydrochloric acid 25% (w/w), methanol, ethanol 96% (v/v), 

silica gel  TLC sheet (plastic ,�S$ aluminium) with fluorescent indicator 

developing solvent; acetone : chloroform : acetic acid (20:75:5 ���9�	
���) 

resorcinol standard solution; "����
���
-
�� resorcinol 0.4 ���
>� 100 ml �$� 96% 

ethanol (��� 1 ml 
� resorcinol !<���� 4000 μg) 

internal standard solution; "����
!�����
-
��3,5-dihydroxytoluene (DHT) 0.4 ���

�

>� 100 ml �$� 96% ethanol  (��� 1 ml 
� DHT !<���� 4000 μg) 
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standard mixture; "����
!�����'�
 resorcinol standard solution 9�	
��� 10 ml ��� 

internal standard solution 9�	
��� 10 ml 
�>� standard flasks ���� 100 ml �
A�9���9�	
���

�A�� 96% ethanol �
-'�
>,A"�A���� (��� 1 ml 
� resorcinol "�A
�A� 400 μg �
- DHT "�A
�A� 

400 μg) 

silylating agents; "����
!�� N,O-bis-(trimethylsilyl) trifluoroacetamide (BSTFA),  

Hexamethyldisilazane (HMDS),  Trimethylchlorosilane (TMCS)  

 

2.2) $�9���� %�A��B �'B� thin-layer �
-"��S0$� gas chromatography 

 

2.3) �	������	"���-,�9�	
�� resorcinol >��?<���"9
�0����'
 

 

���'�����
���
���3�� 

(1) #�0����$�B��
�>� beaker ���� 150 ml (m gram) �H0��A$�
�9�	
���$� resorcinol $�&B

9�-
�� 20-50 mg 

(2) �<�>,A"9@�����A�� hydrochloric acid ���"�	
9�-
�� 2-4 ml 
�>� internal standard 

solution 9�	
��� 10 ml >� standard flasks ���� 100 ml �
A�9����A�� ethanol '�


>,A"�A���� 

(3) �<����
-
����0%�A!���A$ (2) 
� 250 μl 
�,��
��� silica sheet (TLC) "9@�"�A����

9�-
�� 8 cm  

(4) �<� standard mixture 
� 250 μl ,��
�>� plate "������� �
-�	��"������� 

(5) ,�� resorcinol standard solution �
- internal standard solution 9�	
��!��
- 5 �l 


��� starting line 

(6) �<��'B� TLC%9���%�A>� tank ��0>�B developing solvent �#B�'B� TLC �	?�%�A!���-��0�

�-����$� solvent !�� starting line 
��-���"�B���� 12 cm (���9��	!->#A"�
�9�-
�� 

45 ����) ,
��!����?��	?�%�A>,A�,A� �
-���!�& resorcinol �
- DHT zone >� UV-light 

(245 nm) �H0������?��$�#�	�!-
��B� Rf >�
A"������� >#A�	��$�<���Y
��I����0����$�

�$� dark bordline �$� band 9�-
�� 2 mm �
-"$��B��",
B���?"�=������

�>�B%�A

>�������� 10 ml (��� sample �
- standard mixture)  

(7) ��������&������0
�������$�B�� �
-����&������0
� standard mixture �����? 

      ���>�B methanol 9�	
�� 2 ml �
-�<�����������"��B�$�B���B$"�S0$�"9@�"�
� 1 

#�0��
�   

      �
A���$�$$�  �����?<��A�� methanol 2 ml "9@�"�
� 15 ���� 

(8) ��
���������0%�A �
-�-",�����<�
-
��$$�>� vacuum desiccator ��0>�B desiccant 

(,A�
>#A���
�A$�) 

(9) Silylate �$� residues !���A$ 8 >���B
-���$�B�� �����? 

(9.1) "�	
 N,O-bis-(trimethylsilyl) trifluoroacetamide (BSTFA) 200 μl �A�� microsyringe 

�
-"�=����'�
%�A>� closed vessel "9@�"�
� 12 #�0��
� ��0$��,�&
	,A$� 
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(9.2) "�	
 Hexamethyldisilazane (HMDS) 200 μl �
- Trimethylchlorosilane (TMCS)  

100 μl �A�� microsyringe �
-"��B��A�� mixture "9@�"�
� 30 ���� ��0 60�C >� 

closed vessel �<�>,A���$�B��$��,�&
	
�
� 

 

 ����-�$�"��S0$� Gas chromatography (Shimazu 14A) 
������? column material: DB-

WAX (length 30 m x diameter 0.25 mm x thickness 0.25 μm), flame ionization detector, 

column temperatures: 185�C (isothermal), detector: 250�C, injection port: 250�C, carrier gas: 

nitrogen, gas flow rate: 45 ml/min  ���F�����
-
�����$�B�� (!���A$ (9)) 1-3 μl F�����
-
����0

"����
%�A 5 �?<� peak area �<�
��	��B�"F
�0� �
-�<���� peak area ratio 

 

peak area ratio :  S = peak area of resorcinol 
                        peak area of DHT 

  

����<���� 

  %resorcinol (%m/m)  =    4 x Ssample 

                 M    Sstandard mixture 

 

�H0� M   =  �?<�,����$����$�B�� (���
) 

  Ssample   =  �B�"F
�0��$� peak area ratio �$����
-
�����$�B�� 

  Sstandard mixture  =  �B�"F
�0��$� peak area ratio �$� standard mixture 

 

 �����0'
�����
$� 2 ���?��A$�
��B�����B�����%
B"�	� 0.025% 

 

 3) ����
`
&$$%���>�����`\� 

����	"���-,�,�9�	
�� total fluorine >�����`\�>#A"��S0$� gas chromatography fluorine +&�

"9
�0��"9@� triethylfluorosilane (TEFS) ���9*	�	�	���������A�� chlorotriethylsilane (TECS) >�

���
-
����� �
-�����A�� xylene >#A cyclohexane "9@� internal standard 

 

3.1) ���"�
� %�A��B sodium fluoride (�<�%9�<�>,A�,A���0 120�C !��?<�,�������0), �?<��
�0� 

double distillated ,�S$ equivatent quantity, hydrochloric acid, cyclohexane, xylene, 

chlorotriethylsilane (TECS) 

fluorine standard solutions, stock solution 0.250 mg F
-
/ml (#�0� sodium fluoride 138.1 

mg 
-
��>��?<� ���>�B������9�	
������� 250 ml �
A�9���9�	
��� '�
>,A"�A����) 

diluted stock solution 0.050 mg F
-
/ml (9�"9� stock fluorine standard solutions 
� 20 ml 


�>�������9�	
������� 100 ml �
A�9���9�	
��� '�
>,A"�A����) 
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internal standard solution ('�
 cyclohexane 1 ml ���  xylene 5 ml), 

chlorotriethylsilane/internal standard solution (9�"9� TECS 9�	
��� 0.6 ml �
- internal 

standard solution 
� 0.12 ml 
�>� ������9�	
������� 10 ml 
-
���A�� xylene '�
>,A"�A���� 

("����
>,
B������?�) 

perchloric acid 70% (w/v) �
- perchloric acid 20% (m/v) >��?<� 

 

3.2) $�9���� %�A��B "��S0$� gas chromatography, "��S0$� vortex swirl mixer �
- "��S0$�

"��B�(shaker), "��S0$���A� %�A��B volumetric flasks 100 �
- 250 ml, centrifuge tube 20 ml �
- 

pipettes 

  

 3.3) �	������	"���-,�9�	
�� total fluorine >�����`\� 

 

���'�����
���
���3�� 

(1) #�0����$�B��
�>� centrifuge tube 9�	
�� 150 mg [m]  "�	
�?<��
�0� 5 ml �
-'�
>,A

"�A���� 

(2) "�	
 xylene 9�	
��� 1 ml 

(3) �B$�k ,�� hydrochloric acid 9�	
��� 5 ml �
-'�
>,A"�A���� 

(4) 9�"9� chlorotriethylsilane/internal standard solution 
�>� centrifuge tube 9�	
��� 

0.5 ml 

(5) 9���A����"�
��� "��B�>,A"�A�����A�� shaker ��0��?�%�A 150 strokes/min 

(6) �<�%9 centrifuge "9@�"�
� 10 ���� ����B����0"9@� organic phase "�S0$�<�%9F��"�A� 

gas chromatography 9�	
��� 3 μl 

(7) F���?<�  ,��B�"F
�0� peak area ratio (ATEFS/ACH) �
-$B���B��$� fluorine (>�,�B�� 

mg [m1]) !�����`
���]�� 

(8) �<�����B� total fluorine �$����$�B����
�&�� 

 

 ����-"��S0$� Gas chromatography ��0>#A �S$ column material : DB-WAX (length 30 m x 

diameter 0.25 mm x thickness 0.25 μm), flame ionization detector, temperatures column : 

70�C (isothermal), detector : 250�C, injection port : 150�C, carrier gas : nitrogen, flow : 35 

ml/min 

 

���z����J��  

1) 9�"9� diluted fluorine standard solutions (0.050 mg F
-
/ml)  
�>� centrifuge tube 

�A��9�	
��� 0, 1, 2, 3, 4 �
- 5 ml  "�	
�?<��
�0� 5 ml �
-'�
>,A"�A���� 

2) �<�",
S$��A$��0 (2)-(5) >�,���A$��0 3.3) 

3) F���B����0"9@� organic phase "�A� gas chromatography 9�	
��� 3 μl 

4) F���?<�  ,��B�"F
�0� peak area ratio (ATEFS/ACH) 
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5) ��A�����`
���]�� "��������-,�B�� 9�	
�� fluorine (>�,�B�� mg) ����B� peak 

area ratio (ATEFS/ACH) 

 

���,B���� 

   % F (%m/m)  =  m1 x 100% 

     m 

�H0� m = �?<�,����$����$�B�� (mg) 

  m1 = 9�	
�� fluorine ��0$B��%�A!�����`
���]�� 

�����0'
�����
$���?� 2 ���?��A$�
��B�����B�����%
B"�	� 0.012% 

 

3.3 2#���!B�'������ 

'
���$�,�9�	
���$����"�
�>�"��S0$��<�$�� %�A��B hydrogen peroxide, fluorine, �
- 

resorcinol ����<�"�	������
,
������$� EU Directive "9����"�������,A$�9*	���	���$S0� �H0�%�A

"9����"������?�����A��9�	
����� ���� �
-"�
���0>#A>�����	"���-,� ����������0 3.1 ���9�	
��

�$� hydrogen peroxide ��0�<�����	"���-,���
 EU Directive 
��B�"�B���� 6.10 %w/w �H0�>�
A"����

���9�	
���$� hydrogen peroxide ��0�-��%�A�A���
B$��S$ 6.00 %w/w �
-���B�����	"���-,���
 

EU Directive 
��B�>�
A"���������0�-��%�A�A���
B$�
����B�'
����	"���-,��$�,A$�9*	���	���$S0� ��?���?

�	������	"���-,���0>#A��
,
����� EU Directive �
-�	�����!��,A$�9*	���	���$S0� >#A�	�� titration 

",
S$���� �B�������B��	"���-,�����$�,A$�9*	���	���$S0�
����������B��B��	"���-,���
,
�����

�$� EU Directive 
�� �
-"�
�>�����	"���-,���
 EU Directive >#A"�
��A$���B��S$"������B 1 ���

"�B���?�   

'
����	"���-,�,�9�	
�� fluorine >�'
	����Z�����`\� ���B�'
����	"���-,���
,
�����

�$� EU Directive �
-'
����	"���-,�!��,A$�9*	���	���$S0�
��B�>�
A"���������0�-��%�A�A���
B$� 0.22 

%w/w,�S$ 0.21 �
- 0.22 %w/w ��

<���� %�����	"���-,�,A$�9*	���	�����?��$�>#A"��S0$�
S$

����B����� �S$ ,A$�9*	���	�����0�	"���-,���
,
����� EU Directive >#A�	�� gas chromatography 

(GC) �B��,A$�9*	���	���$S0�>#A�	�� Ion Specific Electrode (ISE) �
A�B�����	"���-,���
,
������$� 

EU Directive 
������&���B�����	"���-,�!��,A$�9*	���	���$S0�  "�S0$�!���A$�
�����<����`


���]��>����"9����"�������
"�A
�A��$�������$�B�� ��B>#A"�
�>�����	"���-,��A$���B�   

����	 "���-,�,�9�	
�����
"�A
�A��$� resorcinol ���B�'
����	 "���-,�!��

,A$�9*	���	���$S0�
��B�>�
A"�������9�	
���$������0�-��%�A�A���
B$�
����B�'
����	"���-,���


,
������$� EU Directive $�!"�S0$�
�!���	������	"���-,���0>#A��
,
����� EU Directive >#A�	�����

����A�� Thin-layer chromatography �B�
��� gas chromatography (GC) �B��,A$�9*	���	���$S0�>#A

�	�� Thin-layer chromatography �
-������
"�A
��� densitometer �B�������$�����	"���-,���


,
������$� EU Directive �&���B�����	"���-,�!��,A$�9*	���	���$S0� "���-�A$�
�����<����`


���]��"#B�"������������$�����	"���-,� fluorine ��B�-�-"�
���0>#A>�����	"���-,�"�B���� 
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�������0 3.1 ���"9����"����'
����	"���-,�9�	
���$����>�"��S0$��<�$�� (%�A��B hydrogen 

peroxide, fluorine, resorcinol) �����$�����	"���-,� �
-"�
���0>#A>�����	"���-,� 

 

analysis followed to GLP 

(76/768/eec)* 
analysis by other lab 

substance 

value on 

label 

(%w/w) 
tested 

(%w/w) 

cost 

(bath) 

time 

(day) 

tested 

(%w/w) 

cost 

(bath) 

time 

(day) 
Method 

hydrogen 

peroxide 
6.00% 6.10% 400 1 6.22% 2000 4 USP 29:2006 

fluorine
a 

0.22% 0.21% 
2000-

5000 
2 0.22% 2000 3 

SOP 

06-02-137 

 

resorcinol
a
 

0.89% 0.79% 2500 3 0.836% 2000 3 
SOP 

06-02-178 
(���'��� �.) 

a including the standard curve 

* analysis at KMUTT 

 

3.4 ��	����)#$
�1�  

 '
���$�,�9�	
���$���� hydrogen peroxide >�"��S0$��<�$�� ���>#A,
������$� EU 

Directive "9����"�������,A$�9*	���	���$S0� ��9�	
�� hydrogen peroxide 6.10 %w/w >�
A"����

���9�	
���$� hydrogen peroxide ��0�-��%�A�A���
B$� (6.00 %w/w) �
- 
��B�>�
A"������B�'
���

�	"���-,��$�,A$�9*	���	���$S0�  

 '
����	"���-,�,�9�	
�� fluorine >�'
	����Z�����`\� ��
,
������$� EU Directive 

��9�	
��>�
A"���������?���0�-��%�A�A���
B$� �
-'
����	"���-,�!��,A$�9*	���	���$S0� 

 ����	"���-,�,�9�	
�����
"�A
�A��$� resorcinol �H0����B�'
����	"���-,�!��

,A$�9*	���	���$S0�
��B�>�
A"�������9�	
���$������0�-��%�A�A���
B$�
����B�'
����	"���-,���


,
������$� EU Directive  

 $�!���9%�A�B�  ,A$�9*	���	����	#�"�����
��#��"�
� ��-��������#������
-"�����
�� 


,��	���
��"�����
����-!$
"�
A������� (
!�.)  ��
��+�	"���-,���
�	������$� EU Directive 

%�A  ��B����A$���������
"#S0$+S$�$�'
�	"���-,���?����>�,A$�9*	���	���"$��
-"9����"����'


�	"���-,��$�,A$�9*	���	���$S0� k ��0>#A�	�����"������� 
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����. 4 

 

����
-�����)�������$'�����������
�����2#���
�O�',�/.��
B����!���  

Multi Criteria Decision Analysis (MCDA) 

 

4.1 ,�������*�� Multi Criteria Decision Analysis (MCDA) 

 >����!�����,A$�9*	���	�����0����
�A$�<�,���$� OECD-GLP 
�����9���0�<���Y,
��

9�-��� ��?��A�� test facility, test site, test facility management, sponsor, study director, study 

plan, test system, raw data, standard operating procedures, master schedule "9@��A� �<�>,A���

9�-"
	�,A$�9*	���	���"9@�%9%�A��� !H�!<�"9@��A$�,�,
�����
�#B��>��������	�>!+H����
�<���Y

�$�9\!!���B��k��
�A$�<�,�� 

 ����H�I�"�S?$��A��$���������	,��!�����,A$�9*	���	�����0������A��"��S0$��<�$�� ���

>#A,
����� Multi Criteria Evaluation: MCE ,�S$ Multi Criteria Decision Making: MCDM ,�S$ 

Multi Criteria Decision Analysis: MCDA �H0�"9@�"���	���0#B��>��������	�>!"
S$�����-��0����0���

!��9\!!��,
�� k 9\!!�����>�A�A$!<����,�S$�U"��Z���0
��-������
�<���Y����B����� �H0������A%�

9\Y,���0"�	�!��9\!!���B�
,
��k 9\!!�� (Multi Objective Problem: MOP)  
��>#A"���	������A%�

9\Y,������
9\!!��",
B���?�>,A$�&B>��&9�$�9\!!��>,YB
�,�B��"������� ,�S$]���-���",
S$���� 

�
-"9����"����"9@�!��,�S$�-�����0",
�-�
 (optimal point) �$� MOP "�	
 ��?��$������A9\Y,�


��!-+&������"9@��&9����$� linear framework (%�A��B linear objectives �
- linear constraints) 

��B�=$�!>#A>�������09\Y,�$�&B>��&9�$� nonlinear problems %�A �����0"���	� Minimizing Weighted 

Sums of Functions !-"9@�"���	�
���]���<�,��� MOP !-
����
�
��"�
S0$��$��-���

�?<�,����$���B
-9\!!�� ������>#A���9�-"
	�,�S$���>,A�-������'&A"#�0��#�Y ,�S$'&A���������	 

(+A�
�!<����'&A���������	�B�
>����9�-"
	�
�����
�
��"�
S0$�!-�	0�
�
�) �
-
�"��Z�"���	� 4 

�	����0�	�
>#A %�A��B  

 1. Homotopy Techniques: �	����?>#A���9\Y,���0
�9\!!��"���� 2 9\!!��"�B���?� (n=2) 

����'
���>#A���`  �	����?!-����B����>,A�-������ weighting ��B9\Y,��S$>�����
�,
��k9\!!��


��>#A�	����?%
B%�A  

 2. Goal Programming: "9@��	����0>,A���
�<���Y��B9\!!��"����9\!!��"����"�B���?� �B��

9\!!��$S0�!-
����
�<���Y
�
�  �	����?
�9�-��#��
��>������-��%�A�B�9\!!��>��<���Y��0���  $�B��%��=

��
����<�,��9\!!���<���Y ,�S$ “goal” �B$��A����� �	����?"9����"������B
-9\!!��%�A���%
B��
��+

!�����9\Y,��$����9\!!��%�A$�B��
�9�-�	��	��� 

 3. Normal-Boundary Intersection: �	����?
��>#A>������0"��0���A$�����A$
&
�&
	�����"�� 

��
��+�-���$�"�� �
-�&9�B���$��A$
&
%�A +H��
A!-
��A$
&
%
B�
�&��� �
-�	����?
��>#A>����,��B�

���
�<���Y (weights) �
->#A�B����
�<���Y>�����	"���-,�9\!!����0�<���Y ,�S$ a goal programming 

problem �$�!����?  Normal-Boundary Intersection �����
��+>#A!�����9\Y,���0
��B��$�9\!!��"9@�
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��I�-��������� ,�S$"9@� discontinuous  $�B��%��=��
�	����?$�!"9@�9\Y,�>�������0!����0��!��

����	"���-,�$�!%
B>#B!����0",
�-�
��0��A!�	������
9\Y,� 

 4. Multilevel Programming: �	����?"9@����,��-�����0",
�-�
���>#A����	"���-,�"����

���?�"���� (one-shot optimization technique) �
-%�A'
"F
�0��$��-�����0",
�-�
!��,
��k9\!!��  

�����0!-,����
�<���Y ,�S$�	�����!�������
-9\!!�� ��?��$��$��	�������?�S$����<�9\!!��
�"����

��

<�������
�<���Y �B$
��=�	"���-,��-�����0��
��+!�����9\!!����0�<���Y$�������� �
-�	"���-,�

9\!!����0�<���Y�$�
�
����k9\!!�� Multilevel programming "9@��	����0",
�-�
+A���
��+!��
<����

���
�<���Y�$���B
-9\!!�� ���%
B�A$��<��H�+H����
��
������$���B
-9\!!�� ("9@�9\!!��$	��-�B$���) 

$�B��%��=��
���!��
<�������
�<���Y$�!>#A���"
�"�A�
�#B�� 9\!!����0
����
�<���Y�A$�!-
�'
�B$�B�

'
�-�����
�A$� 

 ����H�I���?>#A�	�� Multilevel Programming "�S0$9�-"
	���������$�,A$�9*	���	��� �H0�

�	������	"���-,��<����>,A�-���9\!!����
"��Z���0�<�,���H?� �H0����>,A�-���9\!!���H?�$�&B���'&A��0�<�

,�A���0>��������	�>! �S$'&A"#�0��#�Y>��A����?�k ����B��$��-���!-��
�����������
�<���Y�$�

9\!!�� >����>,A�-����A$�9�-�$�%9�A�� subjective weights (Ws) >���0��?"���� weighting score 

(Ws) �
- objective weights (Wo) >���0��?"���� rating score (Rs) �H0�!-
����>,A�-��� Ws �
- Rs 

�$���B
-9\!!�� ���,��B����
",
�-�
�$�9\!!����?��<����%�A!���
���   
 

S  =  � Wi Ri 
 

 "
S0$      S    =  criteria score of suitability  

      Wi   =  weight of factor i 

             Ri    =  rating score of factor i  

 

 "���	�����	"���-,���� MCDA 
����
�S�,��B� 
��<��$�,
��,
�� �
-
����!��
<����

���
�<���Y�$�����9� �
$�!�
�������	�$�
��I��"�A�
�"��0���A$� ��B
��A$"��� �S$  

1. >#A"�
�>�����H�I�
�� 

2. ��-�������	"���-,��A$
&
�A$�$�������
��
������$��A$
&
,
��$�B��9�-�$�"�A�

�A����� �H0�%
B��
��+�<�����	"���-,�%�A�A���	�� manual 

3. '
��0%�A!������	"���-,���
��+�$��<�+�
%�A"F��-���"�B���?� 

4. ���
����>�����	"���-,��&� 
 

4.2 ��G�!B�'������  

 4.2.1 �<���!"$����,
����� OECD-GLP �
-�<�,��9\!!����0!->#A>����9�-"
	�

,A$�9*	���	���!��"$����,
����� 

 4.2.2 �<�9\!!����0%�A!������<���!"$����>��A$ 4.2.1 
�!���<����`$��
���>,A�-���

���
�<���Y (weighting score; W) "�S0$��A�� math model  
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 4.2.3 '&A"#�0��#�Y>,A�-������
�<���Y�$���B
-9\!!�����'&A"#�0��#�Y,�S$'&A��0��-�<����

",=��B�"��0���A$�>�"�S0$���0�H�I� �H0�'&A"#�0��#�Y���
�!<����
��"�S0$���
"��0������
�&����$����

!���<� math model  

 

      MODEL =  aA+ bB+ cC + dD + eE + fF + gG + hH + iI + jJ + kK + lL + mM + nN +oO 

+pP  

 

 ���   A, B, C,………, P "9@��-���"F
�0��$��-������
�<���Y (weighting score) 

�$�9\!!��,
�� 16 9\!!�� �H0�'&A"#�0��#�Y!-"9@�'&A��0>,A�-�����
���`$��
   

  a, b, c, ………….p "9@����!��
<�������������!�����,A$�9*	���	�����
9\!!��

,
�� 16 9\!!����0%�A!������$�+�
'&A9�-�$������0"��0���A$� 

 4.2.4 !���<�����$�+�
��09�-�$��A��9\!!����?�,
� "�S0$>,A'&A9�-�$����>,A�-���"�S0$

9�-"
	���"$� (rating score; R)  

 4.2.5 ���9�-������
���
�<���Y>��&9]���-���"F
�0� (criteria score; S) 

 

4.3 2#���!B�'������ 

 

 4.3.1 '
����<���!"$����,
����� OECD-GLP  

 ���9�-#�
�$�'&A�����]��
�
�B
9�-"��$����,���
 29 9�-"��>�$"
�	��",�S$, ����9 

�
-�9�	`�� �H0��&A!����������>�A��-���
����,�������9 (The organization for economic co-

operation and development : OECD) 
����+�9�-����"�S0$,
��"
�0���	�������0����B�����>����

�	"���-,����"�
��H0���
��+"9@��A$�������������A��-,�B��9�-"�� �
�#	��$� OECD 
����,��S$

�-,�B��9�-"��"��0������	�������
$� �
-��������	,��!�����,A$�9*	���	�����0�� (good 

laboratory practice : GLP)  >�9_ 1979 �
- 1980 �
�B
'&A"#�0��#�Y!H�%�A!����?� GLP ���>�A�9����


�	"�I>�"�S0$���������
���"�
��H?�"9@� “OECD principle of good  laboratory practice”  �B$
�>�9_ 

1995 �
- 1996 
����9���9���,
�����>,A����
��  "�S0$>,A�A$
&
��0%�A!��������$�
������� �
-

���
�
�&���
���H?� 

 ��-'&A�<����%�A�<���������
�
-�9
�A$�<�,���$�,
����� OECD-GLP ��
"$���� 

ENV/MC/CHEM(98)17 (���
-"$�������>����'��� �) �H0�,
���������
B���<�
�>#A>����

���$�$���9�-�$���0"9@��B��'�
>�'
	����Z��� '
	����Z���©B��

� '
	����Z�"��S0$��<�$�� 

���9�"9z{$�>�$�,�� $�,������� �
-$����,���
"�
� ,
�������?��
��+�<�
�>#A��$��
�
>�

,A$�9*	���	���"�S$���-!� �
-%�B�� �H0����B�,
���������
B�������0�%9!����B����!����� GLP 

$$�"9@� 10 9\!!��  

 >�����H�I�"�S?$��A����B����
�<���Y�$���?� 10 9\!!��
��B�>�
A"�������
�� ��B9\!!���B��

�$� test facility ��?�
�9\!!���B$���0
����
�<���Y
�� ����<�
�>#A>,A�-���"�	0
$�� 6 9\!!�� ��-

'&A�<��	!��!H��	!����>#A9\!!����?� 16 9\!!�� (�������0 4.1) �<�,����<� math model �B$%9 
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�������0 4.1 9\!!����0>#A9�-"
	�,A$�9*	���	���!�� OECD-GLP 

 

�?		
��#
� (main criteria) 

@#
���� 

1. test facility A 

2. test site (location) B 

3. test facility management C 

4. test site management (person responsible) D 

5. sponsor E 

6. study director F 

7. principal investigator (not study’s director) G 

8.  quality assurance program H 

9. standard operating procedures (SOPs) I 

10. master schedule J 

11. non-clinical heath and environmental safety study K 

12. study plan L 

13. test system M 

14. raw data N 

15. duration of experiment O 

16. test item P 
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 4.3.2 ���!���<����`$��
���>,A�-������
�<���Y (weighting score; W) !��9\!!����0

%�A!������<���!"$����>��A$ 4.3.1 ���B���B
-9\!!��!-
�9\!!���B$���0"��0���A$�!H��<�
�������H?�

"9@����`$��
���>,A�-������
�<���Y ��������������0 4.2 

 

�������0 4.2  ���`$��
���>,A�-������
�<���Y (weighting score; W) �<�,���9�-"
	�

 ,A$�9*	���	��� 

 

�?		
��#
�  

(main criteria) 

�?		
��3��  

(sub-criteria) 

,$)��,���
B�,
@ 

 (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 
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�������0 4.2  ���`$��
���>,A�-������
�<���Y (weighting score; W) �<�,���9�-"
	�

 ,A$�9*	���	��� (�B$) 

�?		
��#
�  

(main criteria) 

�?		
��3��  

(sub-criteria) 

,$)��,���
B�,
@ 

 (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   
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�������0 4.2  ���`$��
���>,A�-������
�<���Y (weighting score; W) �<�,���9�-"
	�

 ,A$�9*	���	��� (�B$) 

�?		
��#
�  

(main criteria) 

�?		
��3��  

(sub-criteria) 

,$)��,���
B�,
@ 

 (weighting score) 

16. test item  

16.1 test item 

16.2 reference item 

16.3 batch 

16.4 vehicle 

 

,$)����� 100 

 

 

 4.3.3 ���>,A�-������
�<���Y���'&A"#�0��#�Y  

 >������H�I���?����	!�� �
-'&A#B������	!�� !<���� 5 �� �<�,�A���0"9@�'&A"#�0��#�Y>,A�-���

���
�<���Y�$�9\!!���B��k �
A��<��A$
&
�-�����0%�A
�,��B�"F
�0� ����������0 4.3 ���B�'&A"#�0��#�Y

��?� 5 �� >,A�-������
�<���Y�$�9\!!������A�� test facility �&���0��� �
-'&A"#�0��#�Y��?� 5 ��>,A

�-������
�<���Y�$�9\!!������A�� test site (location) �A$���0��� ����>��&9�
"�
%�A�����? 

  

 MODEL = 10A+ 2B+ 8C + 3D + 6E + 5F + 8G + 7H + 8I + 6J + 5K + 6L + 8M +  5N +5O +8P  

  

 "
S0$  A, B, C,………, P "9@� 9\!!��,
�� (main criteria) 
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�������0 4.3 ���>,A�-������
�<���Y (weighting score) �$�9\!!�� (criteria) �����-'&A�	!�� 

 !<���� 5 ��  

 

,$)��,���
B�,
@  

(weighting score) 

�?		
��#
� (main criteria) 

@#
���� 

1st 2nd 3rd 4th 5th X 


�1�,$)��

,���
B�,
@ 

1. test facility A 9 8 9 9 13 9.6 10 

2. test site (location) B 3 4 1 1 2.5 2.3 2 

3. test facility management C 9 8 6 10 7.5 8.1 8 

4. test site management  

   (person responsible) 

D 4 5 2 2 2 3 3 

5. sponsor E 8 4 4 9 5 6 6 

6. study director F 8 6 2 7 2.5 5.1 5 

7. principal investigator  

   (not study’s director) 

G 8 7 12 10 2.5 7.9 8 

8.  Quality Assurance Program H 8 7 6 8 5 6.8 7 

9. Standard Operating Procedures   

   (SOPs) 

I 7 8 8 9 7.5 7.9 8 

10. Master Schedule J 4 6 8 10 5 6.6 6 

11. Non-clinical heath and   

     environmental safety study 

K 5 6 5 6 5 5.4 5 

12. study plan L 7 7 8 4 4.5 6.1 6 

13. test system M 5 6 13 9 10 8.6 8 

14. raw data N 3 4 2 3 12.5 4.9  5 

15. duration of experiment O 4 7 3 3 9 5.2 5 

16. test item P 8 7 11 6 7.5 7.9 8 

 

 4.3.4 ���!���<�����$�+�
"�S0$>,A'&A9�-�$����>,A�-���"�S0$9�-"
	���"$�  

 "
S0$�<����#�?�!A�9\!!���B��k�B$'&A9�-�$���� !<���� 4 ���
1
 �
-�<�����$�+�
���

��	,��!�����,A$�9*	���	�����0�� (Good Laboratory Practice, GLP) �$�'&A9�-�$�����A��

"��S0$��<�$�� (����>����'��� �) ���>,A,A$�9*	���	����$�'&A9�-�$����$����,���


"��S0$��<�$��9�-"
	���"$� %�A'
����>��������0 4.4 �
-�&9��0 4.1 

 

 

 
1���$���	�!���&�'&��:   ��	I�� "�

B� (9�-"��%��) !<����, ��	I�� %

$��� �
��$���$���� !<����, ��	I��"�$"�$��
���� !<����,  

 ��	I�� �$��A���� �$�"
�	��� !<����
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�������0 4.4  �-����-���#�?����
",
�-�
 (rating score) �$�9\!!�� (criteria) �$� GLP ���

 '&A9�-�$�����A��"��S0$��<�$�� 4 ��� (comp I - IV) 

 

Rating score �?		
��#
� (main criteria) 

@#
���� Weighting 

score Comp I Comp II Comp III 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    

   (person responsible) 

D 3 3 3 2 4 

5. sponsor E 6 4 1 0 1 

6. study director F 5 4 4 2 4 

7. principal investigator  

   (not study’s director) 

G 8 3.5 2 0 4 

8. Quality Assurance   

    Program 

H 7 4 4 2 3 

9. Standard Operating    

    Procedures (SOPs) 

I 8 4 4 1 4 

10. Master Schedule J 6 4 3.75 0 1 

11. Non-clinical heath and   

     environmental safety study 
K 5 3.5 4 0 2 

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 O 5 3 3 2 4 

16. test item P 8 3 3 2 4 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

����������� �<��������$����������������	!��   34

(,
��",��  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, I =  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)  (�-���"��Z���"��0�
 > 360, ��  = 321-360, 9���
�� 

= 280-320 �
-���9���9���  < 280 �-���)   

 4.3.5 ���9�-�����������������!������$�,A$�9*	���	����$�'&A9�-�$�����A��

"��S0$��<�$�� 

 ,
��!���<��-����-���#�?����
",
�-�
 (rating score) 
��<�����A���
��� MODEL = 

10A+ 2B+ 8C + 3D + 6E + 5F + 8G + 7H + 8I + 6J + 5K + 6L + 8M + 5N +5O +8P  

'&A9�-�$����!-
��-�����
�������>������0 4.1 �H0�
�"����'&A9�-�$���������0 4 "�B���?���0
�

�-�����
$�&B>�"��Z���0���9���9��� ���
<�����$�9\!!����0���9���9���"����!��
��%9�A$� �S$ 1) 

test facility 2) principle investigator 3) study plan 4) Non-clinical heath and environmental 

safety study �
- 5) master schedule ��

<����  
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�&9��0 4.1  ���9�-�����������������!������$�,A$�9*	���	����$�'&A9�-�$�����A��

"��S0$��<�$�� !<���� 4 ��� (�<�,��������0 5 "9@��-�����
�$�,A$�9*	���	��� Flavor Technology 


,��	���
��"�����
����-!$
"�
A�������) 
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 $�B��%��=��
����<�"�	����>������H�I���?��$�9����>����>#A����$�+�
�����?  

 

 1.  '&A9�-�$����%
B$��Y��>,A"�A�#�?�!� �� ,�S$���+�
 

 2.  '&A9�-�$����9*	"��>����>,A�A$
&
��0"9@����

���������A� "#B� Standard 

Operating Procedures (SOPs) 
���]������<�"�	����, �,
B��$����+��	� �
- ���!��"�=��A$
&
 

 3.  '&A9�-�$������$��A$
&
$�&B>��-�������B����
"9@�!�	� "#B� Quality Assurance   

Program, Standard Operating, Procedures (SOPs), Master Schedule, Non-clinical heath and   

environmental safety study "�S0$�!��"9@�9\!!����0����+H����

���������$�,A$�9*	���	����
-

����+H����
�B�"#S0$+S$�$�,A$�9*	���	�����?�k  

 4.  >#A"�
�>�����<�"�	����
�� (��?�����$��
�� �
-����$�+�
������) 

 

 

4.4 ��	����)#$
�1�  

 1) Multi Criteria Decision Analysis (MCDA) $�!>#A"9@�"��S0$�
S$>����9�-"
	��������
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  3.4 �$�������$���

���]��  ISO/IEC 17025  

  

 

 

 

 

 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

����������� �<��������$����������������	!��   36

����. 5 

 


�1�)#$��	���� )#$��$
������	�������	
� 

 

5.1 
�1�)#$��	���� 

!������H�I�"�S?$��A�"�S0$������&9������9�-"
	��
-������������,A$�9*	���	���

'
	����Z�"��S0$��<�$�� "�S0$�H�I����
"9@�%9%�A>������������
��
��+�$�����	"���-,����$�

���"�
�>�'
	����Z�"��S0$��<�$���&B
���]�����
 ,�S$"�S0$�&B�&�����	���
���]���	"���-,��$�

'
	����Z�"��S0$��<�$�� �S�"�S0$�!��9\!!����"��S0$��<�$��
��������0�<���Y�B$#��	�9�-!<���� ���'
	�

"��S0$��<�$���$�%���$�!��"�S0$>#A���>�9�-"���
A������
��+�B�$$�%9!<�,�B���B��9�-"�� 

�
-
�$��������������$�B���B$"�S0$�
�����
$� '
	����Z��B�$$��B��>,YB"9@�'
	����Z��<�,���>#A

���'
�
-'
	����Z�9�����B�,�A�,�S$�<����'	� 9�-"��
�"
"��� �
-Y�09���"9@��
���B�$$�$�����

,�H0��$�%�� �$�!����?���
���	I���A�
#��	 (Multiple-National Company) %�A�A�����]�����'
	�


����%��  

$�B��%��=��
'
	����Z�"��S0$��<�$���$�%�����
�9\Y,��
-$�9�����A������	!���
-�����

������ ������"�
��
-���+��	���0>#A"9@��B��9�-�$�>�'
	����Z��A$��<�"�A�!���B��9�-"�� �<�>,A

"�����I�����<�"�A��&�
�� '&A9�-�$����!H�
�����<����"�
����#�	���0,A�
>#A,�S$%
B%�A��������B
�

����+&���B�
�>#A��� ��
��?��&9����
-�������$����!����Z���0���%
B�����
 �
-
����9�"9z{$�  

����	!���
-�����'
	����Z���?�!�����
#��	,�S$���"�
����%
B
�,�B�������0%�A
���]��"9@���0

�$
���"#B�"��������B��9�-"���$����  ��
��?��U�-"��������$�H?��-"����F
�� ��������$� $�. 

"��0�����"�#�<�$�����%
B#��"!�  �
$�!�������!�$���

���]���$�'
	����Z��
-�	"���-,�

���"�
���0!-�B$>,A"�	�$�������B$'&A��	��� ���%
B�$��
A$�������
�A$�����$�'&A9�-�$�����
-%
B

"9@���0�$
�����

���]�����
>�����B�$$��
-�<�"�A�"��S0$��<�$���<�>,A�A$�"����B�>#A!B��"�	0
"�	


>�����B����!�	"���-,����,A$�9*	���	����$��B��9�-"��    

9\!!����9�-"���
�B
9�-"���
�#	�$�"����
��'�9�������<�����U�-"�����&�
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�������
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"9@�
���]�����
 (International Standard)   

����<�"�	������
��������$������H�I� ���B� 

1. !���'�,��,  

��G������',��$�� "�S0$�!�����"�
��A$�,A�
��
 ANEX II �$� Directive 76/768/EEC 
�

!<����
�����"�	0
"9@� 1233 ������>�9_ 2006 !��!<���� 422 ������ �
-
�!<������������


"�	0
"9@� 97 ��� !��!<���� 64 ��� �H0�>�����H�I���?"
S$���������
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peroxide, resorcinol �
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��?�>#A���
���]���$����"�
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2008 
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-�	������	!�� >,A�$��
A$��������<����

�U�-"�����&�
"��S0$��<�$��>,A�$��
A$�����,B�$�"���� 

 

5.3 ��$
������	������B���	
� 

 1. %�A"�����&A"���	�����	"���-,����"�
�>�"��S0$��<�$�� �
-�U�-"������0"��0���A$� 

 2. %�A9�-������
�B�

S$���'&A9�-�$�����A��"��S0$��<�$�� �<�>,A�&A�B���-������'
	��$�

���k��0 "9@����

�� ���>#A����	��B$9�-���������>�
A#	� two-way communication  

 3. %�A"�����&A�B�'&A9�-�$��������A$�������
#B��",
S$�A����������"���	�����	"���-,�>�

,A$�9*	���	��� ���������
-�	!�����"�
� �
-���+��	���0>#A>�"��S0$��<�$�� 

 4. ��9�-
����0�A$�����<�,�������A����? �B$��A���&� "�S0$�!��
����"�
�"�A�
�"��0���A$�


�� ��B
-#�	�k �="9@����"�
���0
�$���9�-�$�����A$�  

 5. ���
����A����?"9@�����B�>,
B �A$���������������!�������	#���� �+��������H�I� 

"�S0$��������������'
	�"��S0$��<�$�� �
-"�S0$����B�$$� 
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*���B���!*���#
���� OECD-GLP (���'��
�� (ENV/MC/CHEM(98)17—01E88455) 

 

1. $������
-���
��� 

1.1 �������	
���
��������������������������� (Management) 

1. �����	,��!��������"9@�%9��
,
������$� GLP 

2. $�B���A$���0������ 

a) 
�"$������0�-�����
���'	�#$�>�����	"���-,��$���B
-����
 

b) 
�0�>!�B�
�!<�������
�����0
������� �	0�$<�������
�-��� �
-"��S0$�
S$��0",
�-�
 

��
��?������$�9������0��
��+>#A%�A>���-��09*	���	��� 

c) 
�0�>!�B�
��A$
&
9�-���	9�-�����������<���� ���'B��������$��
 �
-,�A���0�$�

"!A�,�A���0>�,A$�9*	���	�����B
-����
 

d) 
�0�>!�B����
����A$�
����
�&A���
"�A�>!>�"�S0$�������$� >�������0������
"�A�>!

���
�!�����$��
%,A��B����
��� 

e) 
�0�>!�B��	�������0>#A>�,A$�9*	���	��� "9@��	�������
��
 SOPs ��0'B�����9���9����
A� 

f) 
�0�>!�B�
� Quality Assurance Programme �
-����
��0�<�,�A���0���'	�#$� Quality 

Assurance ���"F��- �H0�����
��0���'	�#$��A$�"�A�>!�
-9*	���	��
,
�� GLP 

g) 
�0�>!�B�����
��0�<�������$�
����
#<���Y"F��-�A�� �H0�+A�%
B
����
#<���Y Study 

Director �A$��B�%9$��
,�S$������B$���0!-"�	0
�<���� 

h) 
�0�>!�B� >�������0
�,A$�9*	���	���,
���,B� �A$���B���?� Principal Investigator �H0� 

Principal Investigator "9@�'&A��0
�����
���	",
�-�
 %�A����������� �
-
�9�-�������

��0!-��-�<� 

i) 
�0�>!�B� 
��'�����<�"�	������0%�A�������$
����
-",=�#$�!�� Study Director �H0�
�

���
���
%�A"9@�,
��]�� 

j) 
�0�>!�B� Study Director "��$�'��<�"�	������0'B�����",=�#$��
A�>,A����
��0�<�,�A���0 

Quality Assurance 

k) 
�0�>!�B�
����"�=�����H� SOPs ��?�"�B��
->,
B 

l) 
�0�>!�B����
���>���B
-�� ��
��+9*	���	�����0��"$���'	�#$�%�A ���
�����	���


����$�����
�����B
-��>,A"9@�%9��
�'� 

m) �&�
�
-"�=����I�"$������0"��0���A$���?�,
� 

n) 
��	0���0$<�����
-��������>�,A$�9*	���	���$�B��"�����$�
-",
�-�
 

o) 
�0�>!�B�
����9�-����������-,�B�� Study Director, Principal Investigator �
- 

Quality Assurance Programme >�������0
�,A$�9*	���	���,
���,B� 

p) 
�0�>!�B�
�����-��,�S$!<�����	��������$�
���]�� �
-���
���]�� 

q) 
�0�>!�B� �-��9�-
�
'
",
�-�
��
���+�9�-���� ���>#A�
-����<�������I��A$�

"9@�%9��
 ,
�� GLP 
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3. +A�
�����<�"�	������0 test site "���� �A$�<�,��>��A$ 1.1.2g/ i/ j �
- o %
B�A$�9*	���	 

 

1.2 �������	
���
���������� Study Director 

 1. �����
����<�"�	�����
-,A$�9*	���	�����?�,
� ��
��?����'	�#$�����<�"�	�����
- final 

report 

 2. $�!��
,�A���0����B$%9��? ($�!!-%
B!<�"9@��=%�A) 

 a)   $��
��	�'�����<�"�	�����
-�B����0"�	0
"�	
 

 b)   
$��<�"��"$�����'�����<�"�	������B Quality Assurance Programme 
B��,�A� �
-


�����	��B$9�-��������� Quality Assurance Programme �
$��-�-"�
��<�"�	���� 

 c)   
$��'�����<�"�	�����
-�B��"�	0
"�	
��B study personal  

 d)   
�0�>!�B�������$� Principal Investigator 
����
#��"!�>��'�����<�"�	�����
- final  

          report  >�������0
�,A$�9*	���	���,
���,B� 

 e)   
�0�>!�B��	�������0>#A>�,A$�9*	���	�����0�-��%�A>��'�����<�"�	���� ��
��+9*	���	%�A���

%
B"�	�'
"����B$����<�"�	���� 

 f)   
�0�>!�B��A$
&
�	���?�,
�+&�!�����H�"9@�,
��]��%�A�
A� 

g)   
�0�>!�B��-��9�-
�
'
��0+&�>#A>�����<�"�	������
��+>#A���%�A!�	� 

h)   
���
,
��!�����!����$����
+&��A$��$� final report ��A$
��?��-�������0�A�� 

i)   
�0�>!�B�"
S0$����<�"�	����"��=!�
�&����
A� �A$�
�"$������?�,
� (�'�����<�"�	���� 

      final report, �A$
&
�	� �
-�����$�9����) ���+A�� ��A$
>,A���!�$�%�A 

 1.3  �������	
���
���������� Principal Investigator 

   ���!�$���?��$�����<�"�	����>,A"9@�%9��
,
������$� GLP  

 1.4  �������	
���
���������� �������������������
����� 

 1. "!A�,�A���0,A$�9*	���	����A$��&A"��0�����,
������$� GLP "�S0$>,A��
��+9*	���	���%�A$�B��

+&��A$� 

 2. �A$������'�����<�"�	�����
-��?��$�����<�"�	���� +A�
�9\Y,�,�S$$�9����>��-,�B��

����<�"�	���� ����������B$ Study Director �
-/ ,�S$ Principal Investigator "�S0$

�<�"�	������A%��B$%9 

 3. "!A�,�A���0,A$�9*	���	����A$�!�����H��A$
&
�	���0%�A������
-+&��A$���
,
������$� GLP 

�
-�A$����'	�#$��������$��A$
&
  

 4. "!A�,�A���0,A$�9*	���	�������&�
��������"$� "�S0$%
B>,A"�	�'
"����B$���9*	���	��� 

 

2.  ,
��9�-��������� 

 2.1. �
�
!� 

 1. test facilty �A$�
� Quality Assurance ("$����) "�S0$>,A
�0�>!�B�����<�"�	����!-"9@�%9     

                 ��
,
������$� GLP  

 2. Quality Assurance program !-�<�"�	����������
�����0
����
�&A                       

 3. ����
��0�<�,�A���0 Quality Assurance �A$�%
B>#B"!A�,�A���0>�,A$�9*	���	��� 

 2.2  �������	
���
������������		"������������� Quality Assurance 

 1. $�!��
,�A���0����B$%9��? ($�!!-%
B!<�"9@��=%�A) 
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 a)  �����
"$�����$��'�����<�"�	���� �
- SOPs ��A$
��?��	���
�+������� 

                      9\!!�����
$�"�
� 

 b)  ���!�$��'�����<�"�	�>��-,�B����0�<�"�	����>,A"9@�%9��
,
���$� GLP ��A$
 

                      ��?�������"9@�
��
��I��$��I� 

 c)   �����
"!A�,�A���0,A$�9*	������>,A�<�"�	������
,
������$� GLP �
- SOP ��
��? 

 ������!�$��<��A�����  3 ��� 

- ���!�$��������H�I��	�������
$� 

- ���!�$��������H�I�"��S0$�
S$ 

- ���!�$��������H�I���-��������
$� 

     �A$�
��������H�'
�$�������!�$�"�=�%�A 

 

 d) ���!�$� final report "�S0$�S�����B� �	����� ��-������ ���"�=��A$
&
 �
-���"�=�

�A$
&
+&��A$��
-�
�&��� 

 e)    ������'
������!�$��B$'&A��0
�$<���!�&����, Study Director �
- Principal 

Investigator ��

<���� 

 f)   
���
>�"$������0���!�$�������?� �H0�"$����������!�$�!-��
$�&B��� final report  

�A��  

 

3. Facilities 

 3.1  �
�
!� 

           1.  $���9�-�$��$�,A$�9*	���	������!-
�����, ������A�� �
-�+����0��?���0",
�-�
�$��0!->#A

>�������!����
-%
B
�'
��0!-�<�>,A������!�$�'	��
��,�S$�
��"�
S0$� 

 2.  �&9����$�,A$�9*	���	��� �A$�!�������B�"9@����"9@��B�� �
-%
B������	!���
�$���B
- 

  �	!���
 

  3.2  Test System Facilities 

   1.  ���
�,A$�,�S$�S?���0��0"�����$ !����B�>,A"9@��-"���� �-,�B���	!���
��B
-�	!���
 ��
��?�!��

��B��������
-���"#S?$�A�� 

   2.  ,A$�,�S$�S?���0���!-
�$�&B"�����$�<�,�������<������
$� �
-�A$��-$�� "�S0$��0!-��B>!%�A�B�

%
B
����"�B�"��� 

   3.  ����A$�
�,A$�,�S$�S?���0����B��,�� �<�,���"�=��$��
-$�9������0���%
B%�A>#A���"�S0$9�$����

���9�"9z{$� �
-�A$�
����9�$����!����������!������� %
B>,A"�	����
"���,�� 

 3.3  �����
���������
�����#"$���%����������&$����
����� 

   1.  9�$�������9�"9z{$�,�S$���9-9���� ���!-���!��,A$�,�S$�S?���0�<�,��������� �
-���"�=�

�$��	0���0���!�$� �
-�	0���0$A��$	�, �
-���'�
��0>#A�<�,������!�$� (vehicle) 

    2.  ,A$�,�S$�S?���0��0>#A"�=��<�,����	0���0>#A���!�$�%
B���"9@�,A$�"�������,A$���0>#A>�������!�$� 

 3.4  Archive Facilities 

   ��
��+"�����A$
&
�$��'�����H�I� (���!�$�), �A$
&
�	�, ����������A��, ���$�B���$��	0���0>#A

>�������!�$� �
-�	0��$����$�B���
��
�>#A%�A �
-"$�������%�A������9�$����!�����"�S0$
"����B$�

"�
�$����� ���!��,���0"�=���09
$���� 
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 3.5   �������
�������' 

   ����&�
�
-�<�!���$�"��� ��?���B���!��,��	�����"�=�, ��0"�=�, �	������<�"�	����9�$������9�"9z{$� 

�
-������B���0",
�-�
 ���!-!�����%9��
�	��!�%
B�B$>,A"�	����$������ 

 

4.  "��S0$�
S$, ����� �
-���"�
� 

 1. "��S0$�
S$��
+H��-��9�-
�
'
��0>#A>����"�=��A$
&
, �����
�A$
&
 �
-�<�,�����������
9\!!��

����A���	0����
A$
 ���!����?�>,A$�&B>��<��,�B���0",
�-�
 �
-�&9�����0",
�-�
 �
-
��������"�����$ 

  2. "��S0$�
S$��0>#A>�����H�I� ���%�A���������!�$�, �<����
�-$��, "�=����I� �
-���!"����>,A

"9@�%9��

���]������<�"�	���� (standard operation procedures), !�����H����>#A��� 

 3.  "��S0$�
S$, $�9������0>#A>�������!�$� %
B���!-�<�>,A'
������!�$�"9
�0���9
�%9 

 4.  ���"�
�, ����B��k �
-���
-
�� ���!-
�F
���	��-�����
"�A
�A�, �����0,
�$��� �
-�	�����"�=�  

�$��A$
&
��0"��0���A$� �$�!����?����A$��$������0�<����"����
 �
-���
�����$���� 

 

5. ������!�$� (Test System) 

 5.1 �����'*�+/����	�� 

   1. "��S0$�
S$��0>#A�<�,�������	"���-,����������/���"�
� ���!-!�����>,A"9@��-"����"�����A$�

",
�-�
 

   2. �-��������!�$����������/���"�
� �A$�"9@��-����0"#S0$+S$%�A 

 5.2 �����
*�+ 

   1. �+����0"�=���0",
�-�
 ���!-"9@���0�$
����
-"�=����I�%�A �<�,������"�=�, ������B�, ���

�<�%9>#A �
-����&�
 �$�������!�$����#����� "�S0$��0!-
�0�>!>��������$��A$
&
 

   2. �-��������!���������
-�S#��0�<�
�>#A���!�$� ����<�>,A
�0�>!�B�%
B
�"#S?$���9�"9z{$�
� +A�


�9�	
����������0'	�9��	 ,�S$���"�	���� %
B����<�
��H�I�/���!�$� ����<�����<�
���A���	�������0

",
�-�
 >������0"�	0
�<�����H�I��-��������!�$����!-9���!�����,�S$����-��0
�'
�B$������!�$� 

+A�"�	�����	�"#S?$��� ,�S$
�������"!=� ���!-�<��������
-�<�������I�, >�������0!<�"9@��A$�"�=�%�A

�H�I���?�,
�  >����k ��?��$���0"�	��H?���?��B$��
-�-,�B����0�<�������!�$����
����!�����H� 

   3. ���"�=����I�,
��]����0����H��,
B���0
� �����0���!��� �
-�����$��	0���
$�%�A 

   4. ������!�$����#����� ���9���>,A"�A�����������
A$
��0>#A���!�$�>,A%�A�B$� 

   5. ����A$�
�����-�����
-"$����A$
&
$�&B��0��� ��-+�� ,�S$��0"�=� >���-��0�<������
$�+A��A$�
�

����A��$$�!����0"�=����
��������H��A�� 

   6. >��-,�B��"�
���0>#A,�S$��0"�=� ����<����
�-$�� �
-
�#B���-�-"�
���0",
�-�
 $�9�������#	?� 

���!-�-$��9���!����� ��0�$��$���������
����"9
�0��>,A �A$������
�������0"9@�����
-���!-
����!�

����H� 

   7. ����������!�$�>��9
� (������
) ���!-$�&B>���0��0%
B
����>#AF��©B��

� 

 

6. �	0���0>#A���!�$��
-�	0���0>#A"9����"���� (Test and Reference Item) 

 6.1 ����
�����, �������������, �����8��

�'8��, �����:� 

   1. !�����H��	0���0>#A���!�$��
-�	0���0>#A"9����"���� 
��I�-, �����0���, �����0,
�$���, 9�	
����0

%�A��� �
->#A>�����H�I� ���"�=����I�%�A 
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   2.�	������<�"�	�������, �����B
���$�B�� �
-��?��$����"�=����!-������%9%
B>,A9-9���� 

   3. ��0"�=����!-�$��A$
&
��0�-��
��I�-, �$������0,
�$��� �
-�<���-�<�>����"�=� 

 6.2 	�&"
�;&$ 

   1. �	0���0>#A���!�$��
-�	0���0>#A"9����"���� ���!-�-�� !<���������->,A",
�-�
 ("#B� �,��, 

CAS number, #S0$, biological parameter) 

   2. �<�,���>���B
-����H�I�, ����-��
��I�-, ��
��?�!<������0�<���B
-���?�, ���
��	����	;, 

$���9�-�$�, ���
"�A
�A� �
-���
��I�-$S0�k �$������0�<�,��%�A��B#�� �
-��B
-#���$�������!�$�

,�S$���$A��$	� �H0�����A$����� 

   3. >�������0�	0���0>#A���!�$��H0����'&A��0�B����$�B���	"���-,� (sponsor) !��,�>,A ���!-�-��!<���� 

���
��	����	; ���
"�+��� �
-���
��I�-$S0�k ��0!-�A$��<�������$� �A$��$���-������'
	�"�S0$"9@�

9�-��#���<�,�������	"���-,�%�A+&��A$� 

   4. �A$��&A���
�����$��	0���0>#A���!�$��
-�	0���0>#A"9����"���� ���>�A���"�=����I��
-����-��0

>#A>�����	"���-,� �H0����!-�A$�������?�,
� 

   5. >�������0�	0���0>#A���!�$���0>#A'�
 (vehicle) ���!-�A$��&A�B������0>#A
-
��>��	0���0>#A���!�$�, 

���
"9@�"�S?$"������� ���
"�A
�A� �
-���
"�+����$��	0���0���!�$�>���������0>#A'�
��?� ���!-�<�,��

%�A �<�,����	0���0>#A>�������!�$���0>#A>��9
� ("#B� +��'�
) %
B����<�
�>#A�B�
��� 

   6. ���$�B����0>#A>�����	"���-,�>���B
-���?��A$�"�����$�
$������
$� ��"�A�����H�I�

�-�-"�
���?�k 

 

7. 
���]������<�"�	���� (standard operating procedures; SOP) 

 7.1 ������!�$�!-�A$�
� SOP ��0+&��<�,���
-����$���� test facility management "�S0$>,A"�	�

���

�0�>!>��������
-���
+&��A$��$��A$
&
 ���9���9��� SOP !-�A$�",=�#$���� test facility 

management 

 7.2 >���B
-,�B��,�S$�S?���0�$�������!�$� ���!-
� SOP ��0",
�-�
 "�S0$>,A,A$�9*	���	���

�<�"�	�����B$%9%�A"�S0$>,A��
��+9���"9
�0��%9��
�+����0>#A��� ���!-
�"$���� ,����S$ �����
 �
-

�&B
S$"�S0$>#A�������� SOP 

 7.3 +A�!-"9
�0���9
� SOP �$�����<�"�	����!-�A$�������+A�"!$���
�
��"�
S0$�"9@�"$����>,A

'&A$<��������$�,A$�9*	���	��� �
-'&A���!�$�,
�� ��������A$�������,�S$%
B��
���
",
�-�
 

 7.4 >�����<�"�	�������!-�A$�
� SOP ��B%
B���!-"9@��	0���0!<�����$�"��>�������!�$� ���
����

�S�,��B�%�A������
-"$���/�A$9
���B$����>,A$�&B���>�A,���A$"�S0$��$���B
-$�B�� �����$�B��%�A��B 

   1. �	0���0>#A���!�$��
-�	0���0>#A$A��$	� 

   ���>#A SOP >�"�S0$��$�������, ���#�?"F��-, ����	�F
��, ����<�%9>#A, '
������$� �
-���

"�=� 

   2. "��S0$�
S$, $�9���� �
-���"�
� 

   a) "��S0$�
S$ 

        ���>#A SOP >�"�S0$��$����>#A, ���"�=����I�, ����<����
�-$�� �
-���9�����A���


�
��"�
S0$� 

   b) �-�����9�-
�
'
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        ���>#A SOP >�"�S0$��$��������$��S����, ����<����, ���"�=����I�, ���9�$����, �����
���

"9
�0���9
� (change control) �
-����<��$��A$
&
 

   c) �����, ���"�
� �
-���
-
�� 

        ���>#A SOP >�"�S0$��$����"����
 �
-����	�F
�� 

   3. ���!�����H�, ���������, ���"�=� �
-���"�����A$
&
�
��
�>#A%�A 

   ���>#A SOP >�"�S0$��$�����-���,���$�������!�$�, ���"�=������
�A$
&
>,A"9@��-��, ���

"����
������, ���#�?���, ���!������A$
&
, ���>#A"���	����9�-
�
'
 

   4. >��-��������!�$� (��0",
�-�
) ���>#A SOP >�"�S0$��$� 

   a) ,A$�"����
���$�B���
-����-�<�,�������	"���-,� 

   b) �	���<�"�	������?���B������, ������A��, �+����0��0",
�-�
, 
��I�-, ����-�� �
-����&�


�$��-��������!�$� 

   c) ���"����
���>�������!�$�, ������"�� (!���A$
&
��0�<���!
�), ������!���, �B$�, 

�-,�B��"�
� �
-����A���$�����H�I� 

   d) �����"���,��,�S$������>��-,�B��������!�	"���-,� 

   e) ���"�=������
, ����-�� �
-����<�%9>#A�$��	0���0�B�%9���!�$� 

   f) ���9�H�I� �
- �������'� �$����"9
�0���9
��-��������!���>���B
-#��������!�$� 

  5. ����<�"�	�����$� Quality Assurance 

   Quality Assurance ��
��+>#A SOP >�"�S0$��$��������'�, ����<�,���-�-"�
�, ���

�<�"�	����, ����<�"$���� �
-������!�$������� 

 

8. ��?��$��<�,�������<�"�	����>�,A$�9*	���	��� (Performance of the study) 

 8.1 #��������������� 

 1.  ��B
-�����
$����!-
��'�����B$�����<�"�	���� �
-��B
-�'�����<�"�	�������!-%�A���

���
�$
���!��,��,�A�����H�I�(study director) ���
������0 �
-���!�$��A$"�=!!�	� ��
,
�� GLP ���

'&A����$��������H0��<�,��%�A>�,���A$ 2.2.1.b   �'�����<�"�	�������!-%�A��������$
���!��'&A
�$<���!

�&���� �
-'&A>,A�����������(sponsor) (+A�����<�"�	������?�"��0���A$����,�B�������#���) 

 2.  a.) ���9���9����'�����<�"�	����%�A����	!����!-�A$�%�A������",=�#$�!��,��,�A�����H�I�

�A�����
������0"9@�
��
��I��$��I� �
-"�=�%�A�B�
����'�����<�"�	���� 

  b.) 9\Y,��
-$�9������0�B��%9!���'�����<�"�	�������!-$�	���$�9���� �
-�!A����

"9
�0���9
�!-�A$�%�A������",=�#$��
-����",��'
 �-�� $�	������
"9@����
!�	� �
-
������0>�"�
���0

"�	��H?����,��,�A�����H�I� �
-/,�S$ ,��,�A�'&A���!�$� �
-�'�����<�"�	���������",
S$�"�	
 

 3. ����<�"�	��������-�-��?�$�!
��'�����<�"�	����>���B
-����"F��-"!�-!� 

 

 8.2 ���$���#��������������� 

 �'�����H�I����!-9�-�$��A�������?(��B%
B%�A"9@��A$!<����) 

 1. ����-������<�"�	���� test item �
- reference item 

  a.) #S0$������$� 

  b.) ��0
����
�<���Y�
-���+�9�-�����$�����H�I� 



������F����
�&��� �����������������$�������"�	0
�������,A$�9*	���	���G 

����������� �<��������$����������������	!��   �-7 

  c.) �-�����������$� ���>�B�,�� ,�S$ #S0$ (IUPAC ; CAS number ; biological parameters 

etc.) 

  d.) reference item 

 2.  �A$
&
"��0�����'&A>,A�����������(sponsor) �
-$�9���� (test facility) 

  a.) #S0$ �
-��0$�&B �$�'&A�������� 

  b.) #S0$ �
-��0$�&B �$� test facility �
-�+����0��
$� (test site) 

  c.) #S0$ �
-��0$�&B �$� study director 

  d.) #S0$ �
-��0$�&B �$� principal investigator(s) �
-����
$S0���0�<�,�A���0"9@� investigator >� 

multisite 

 3. �����0 

 a.) �����0>,A+S$��
�����0 study director 
���
 �������+S$��
 test facility management �
-'&A>,A

�����������(sponsor)  

  b.) "��$�-�-"�
������0"�	0
��
$� �
-�����0��
$�"��=!�
�&��� 

 4. �	�����$� 

  $A��$	�
�!���&B
S$�	�����$��$� OECD ,�S$ �&B
S$$S0� ,�S$�	����
$���0�<�
�>#A 

 5. "$����$A��$	� 

  a.) >#A"�S0$����	�>!>����"
S$��-��������$� 

  b.)  test system ��0�	!���� %�A��B !<���� #�	������� substrain �,
B���0
� !<���� #B���?<�,��� 

"�� $��� �
- �A$
&
$S0�k��0"��0���A$� 

  c.)  ���>#A"$����$A��$	�"9@�",��"9@�'
����	����0�<�
�>#A 

  d.) �<�,���-���9�	
����0>#A�B$���?� �
-/,�S$ ���
"�A
�A� ���
+�0 �
-�-�-"�
�>������	,��

!����� ,�S$ 9�-�����>#A 

  e.) ���
-"$����$����$$���������
$���
+H����������
<��������<�"�	�����$��	�����$� 

��� �
-����-��0>#A #�	��
-���
+�0>�����	"���-,� �-�������� �A$���"�� �
-�	������+	�	��0>#A(+A�
�) 

 6. �������H� 

 �������H����
-"$����<�,�������'������
$� 

 

8.3 
�=�������������� 

 1. ����<�"�	���������?��$��A$�#��"!� 
�,
��]����
��+���!�$��A$��
��%�A   

 2. ����H�I����!-�<�"�	�����$��
A$�����'�����<�"�	���� 

 3. �-,�B���<�"�	�����H�I����!-����H��A$
&
��?�,
������ ��?�"��0����� �
B��<� �
-+&��A$�#��"!� 

���!-
�#S0$ ,�S$ "����$��I��B$ �
-
������0�A�� 

 4. ���"9
�0���9
�>��A$
&
>�k�A$��<���
,
����0#��"!� ���!-�-��",��'
��0"9
�0���9
� �
-
���


�����0��0�<����"9
�0���9
� 

 5. �A$
&
��09�$�"�A�"��S0$��$
�	�"�$�� ���!-�-��"�
��$����9�$��A$
&
 
�'&A���'	�#$�"F��->����

����H��A$
&
������ 
�������!�$��A$
&
��09�$�"�A�%9 "�S0$�������"9
�0���9
��$��A$
&
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9. ���������'
����H�I��<�"�	���� 

 9.1 �
�
!� 

 1. �������<�"�	�����A$�
� final report >�������0����<�"�	�����-�-��?� final report ���!-
��&9���

"F��-",
�-�
�������<�"�	�����-�-��?� 

 2. ����������$�,��,�A�'&A���!�$� ,�S$����	�����������0"��0���A$���
$�&B>� final report ���
�

#S0$ �
-�����0�A�� 

 3. final report ���!-
�#S0$ �
-�����0�$� study director ��
��?�'&A��0"��0���A$���?�,
� "�S0$�-�����

���!��� ���
���'	�#$�"9@�,
��]�� 

 4. �����A%� �
-���"�	0
"�	
����������A�� ���$�	���$�B��
-"$���+H�",��'
��0��A%� ,�S$"�	0
"�	
 

�
-,��,�A�����H�I����!-"�=�#S0$�
-
������0�A�� 

 5. ���9���"9
�0���&9��� final report "9@�%9��
�A$��
��$�'&A
�$<���! 

 9.2  ��>?������ final report 

 ���!-��
+H��A$
&
�����?(��B%
B!<����) 

 1. ����B�#�?+H�����H�I� ��������0���$� �
-������$A��$	� 

  a.) ������,���A$ 

       b.) ��������B�#�?���������$� ���>�B�,�� ,�S$ #S0$ (IUPAC ; CAS number ; biological 

parameters etc.) 

  c.) ����B�#�?������$A��$	����>�B#S0$ 

       d.) �������
��I�-"F��-�$����������$���
+H����
��	����	; ���
���� �
-���
"9@�"�S?$

"������� 

 2. �A$
&
"��0�����'&A>,A�����������(sponsor) �
-$�9���� (test facility) 

  a.) #S0$ �
-��0$�&B �$�'&A�������� 

  b.) #S0$ �
-��0$�&B �$� test facility �
-�+����0��
$� (test site) 

  c.) #S0$ �
-��0$�&B �$� study director 

       d.) #S0$ �
-��0$�&B �$� principal investigator(s) �
-����
$S0���0�<�,�A���0"9@� investigator >� 

multisite 

  e.) #S0$ �
-��0$�&B �$�����	�����������0#B��",
S$������!�+H�����������A�� 

 3. �����0 

  "��$�����0"�	0
��
$� �
-�����0��
$�"��=!�
�&��� 

 4. ,
��]�� 

  �������������$�������+H����#S0$#�	��$�������!������
-�����0 ��
��?��-�-������!�$�

�
-�����0���!�$�'
>,A study director �
- principal investigator(s) ��
���
",
�-�
  

 5. $�9�����
-�	����� 

  a.) �!��!����
-"$��� �
-�	�������0�$��
A$���� OECD 

  b.) $A��$	�!���&B
S$ OECD ,�S$ �&B
S$���$�$S0� ,�S$ �	��$S0� 

 6.  '
�����
$� 

  a.) ��������
'
  

  b.) ���
-"$����
-�A$
&
��?�,
�"9@���0�A$����>��'�����H�I� 

  c.) ����<�"��$'
!-��
+H�����<���� �
-����B�#�?���
�<���Y����+	�	 
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  d.) ���9�-"
	� �
-�	!����'
 ("�B���0�<�%�A) ���9 

  

 7. �,
B�"�=��A$
&
 

  �+����0��0"9@��'�����<�"�	����"�=����$�B����0���$� �
- reference items ���$�B���A$
&
�	� 

�
- final report 

 

10. �-�-"�
�>����"�=����I��A$
&
 �
-$�9���� 

 10.1 ��'"$���'�����"8����?	
��$��:��
�;�!
�%��������@+�$���$�� 

  a.) �'�����H�I� �A$
&
�	� �	��������$����$�B�� reference items �
- final report 

  b.) ����H�����<�"�	�������!�$���?�,
� ���>#A�'�����$���������0"9@��'��<�"�	�����$�

'&A"#�0��#�Y 

  c.) ����H�����
���	 �������� 9�-������� �
-���
-"$�������$�"!A�,�A���0 

  d.) ����H� �
-������ ����B$
�<���� �
-"����
���]��"��S0$�
S$ 

  e.) �<�"$����"9@�,
��]�� ���>#A�-��9�-
�
'
����$
�	�"�$�� 

  f.) 
���]����?��$�����<�"�	������?�,
��<�"9@�9�-���	 SOP 

  g.) ����H����"����-�������	0����
A$
 

   >�������0!-�	?�"$�����B$�"�
���0�<�,��%�A�A��",��'
>��=��
 ���!-
��������H�"9@�

"$���� �
-���$�B�� ,�S$ reference items >,A"�=�%�A>,A�����0���"�B���0!-���%�A 

10.2  �����&G�	�>����>� #"$ ��������">� 	
��$��������� �
���:�%����H��$���'� ��
����8 

10.3 ��������������!���
��������
����	
��$������������ ����	">���'��'���%� #"$���������	
��$

������
��J��'8���
���� 

10.4 K��

��������&G��">�����������������	
��$�8�	>����%�������
�����%����� 
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             [   ] �0<���B� 9�#. ................��                [   ] 9�	YY����.......................�� 

             [   ]  9�#........................��                    [   ]9�	YY����.......................�� 

             [   ] 9��..................��                          [   ]$S0�k �-��…………………!<���� ..............................�� 
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7. ,�A���0�$�,A$�9*	���	���  

[   ] �	!���
-����� [   ] �����
��
������'
	�  

[   ] >,A�<�9�H�I�����	#���� [   ] ��	����	"���-,����$����>�$�����  

[   ] ��	����	"���-,����$�����$�$����� 

[   ]  $S0�k (�-��) ..................................................................................................................................... 

 

8. 9�-"���$�,A$�9*	���	���    

[   ] #���	���  [   ] "�����
��#�����  

[   ] "�
� [   ] �����������  

[   ] !�
#���	���  [   ] �̀�	���  

[   ] �����  [   ] �������
$� (�-��)                                  

        [   ]  $S0�k (�-��)................................................................................................................................... 

9.����
���	�$�����
-'
	����Z��B$%9��?��0,�B������$��B����
��+���$�%�A 

       9.1   ����
���	���������  

 [   ]  !��"�S$�         [   ]   !��,
$
",
�      [   ]   ���
+B��!<�"��- 

 [   ]   ���
,����B�%$         [   ]   ���
,�S�   [   ]   ���
��
��+>����
-
��              

 [   ]  �?<�,����
"
��
  [   ]  !�����%`                      [   ]   !���	�%`%�A"$� 

 [   ]   ���
"9@����-�B��    [   ]   ���!<��������-"�	�        [   ]   ����H�'	� 

  [   ]   �� [   ]  �
	0�    [   ] $S0�k ………………………………… 

 9.2   ����
���	����	I�	��� 

 [   ]   LD50 [   ]   LC50                  [   ]   ���
"9@��	I"F����
�� 

 [   ]   In vivo test [   ]  In vitro test   [   ]   $S0�k …………………………………… 

 9.3  ����
���	����	"���	���  

 [   ]  ���
"9@��	I�B$�	0����
A$
    [   ]   ����B$��
�����#�����  

 [   ]  Dissolve Organic Carbon     [   ]   �����������-�
����	I>��	0�
�#��	� 

       [   ]   Eco-fate   [   ]   $S0�k ……………………………… 

10. !��9�-��������<�'
�	"���-,� ���$� %9>#A   

 [   ]  "�S0$�H?��-"���� 

                 �     ���"�
�                   � '
	����Z�  

   [   ] "�S0$�$$��Y��  

  � �<�"�A� � �B�$$�      � '
	�  

  � ��$���$� � !<�,�B��   

 [   ] "�S0$���"�����I� 

 [   ] "�S0$����B�$$� 

  �     ���"�
�                      � '
	����Z� .................................. 

[   ] $S0�k (�9���-��) ............................................................................................................................... 
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11. �-����������0>#A>�,A$�9*	���	��� �$��B���S$  

[   ] ISO/IEC 17025 !��,�B�����............................................................................................................ 

[   ]
���]��  OECD/GLP !��,�B�����.................................................................................................... 

[   ]
���]��$S0� k  �9���-��....................................................................................................................... 

       [   ]%
B
��$�������� 

12. �B��>#A�	��>������
������   

 [   ] ����<��?<�   [   ] ����<� recovery  [   ] ���>#A���$�B�� control sample 

       [   ] $S0� k (�9���-��)   ......................................................................................................................... 

13. �B��
�����<�������$����
#<���Y (Proficiency Test) ,�S$%
B  

[   ]  
�       -    ���"��S$�B��>��
�B
��	I��"�������  �    ���>�9�-"��              � �B��9�-"��  

- ���,�B���������$�                 �    ���>�9�-"��              � �B��9�-"��  

       [   ] %
B
� 

 

�$���0 2   �������'
	�"��S0$��<�$��  

14. �A$
&
"��0��������'
	�"��S0$��<�$����B
-#�	� 

 �����
-�	�����'
	� 9�	
�����'
	� 

(���9�-
��) 

���%�A�B$9_ 

(���) 

(���9�-
��) 

"��S0$��<�$��#�	���0 1    

"��S0$��<�$��#�	���0 2     

"��S0$��<�$��#�	���0 3     

"��S0$��<�$��#�	���0 4     

"��S0$��<�$��#�	���0 5     

"��S0$��<�$��#�	���0 6     

"��S0$��<�$��#�	���0 7     

"��S0$��<�$��#�	���0 8     

�����
-�	�����'
	� �-��"����>#A���+��	��$�%��,�S$��0�"�A�!���B��9�-"�� �	�����'
	�>#A"��S0$�!��� ,�S$�� 

 

15. �-�������	,��!�����>�,A$�9*	���	����$�,�B������B�� (>�B"��S0$�,
�� �) 
%
B
�/
������	,��!����� 


� �
-+A�
����!��
<���������	,��!������A����?�k>�

,�B������$��B�� (rating) !-"9@� 

�����	,��!����� 
%
B
� 

��
�� �� 9���
�� �A$�9���9��� 

1. ���
��
��+>�������!�	"���-,�      

1.1 ���
"#�0��#�Y�$�����
���      

1.2 ���
��A$
"��S0$�
S$      

1.3 9�-�	��	����$�"��S0$�
S$      

2. �+����0��?��$�,A$�9*	���	��� test site: location      
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%
B
�/
������	,��!����� 

� �
-+A�
����!��
<���������	,��!������A����?�k>�

,�B������$��B�� (rating) !-"9@� 

�����	,��!����� 
%
B
� 

��
�� �� 9���
�� �A$�9���9��� 

3. ���!�����"��S0$�
S$�
-������!�	"���-,�      

3.1 ���
���'	�#$��$�"!A�,�A���0      

3.2 ���
$�,
��>,A���'	�#$�      

3.2 ���!����� ���!�$�����<�����$�"��S0$�
S$      

4. ���!�����,A$�9*	���	��� (����
���)      

5. �	0���������      

5.1 �A$��
�/ ���
�B�

S$      

5.2 "�	�$��,���      

5.3 "�	����%�A /��������      

6. '&A!�����/,��,�A�,A$�9*	���	���      

7. '&A���!�$���� (%
B>#B'&A!�����,A$�G)      

7.1 ���!�$��'�����<�"�	����      

7.2 >,A�<���-�<�/ ��������/ ��A%�      

7.3 ���!�$�/����$�������      

7.4 �����
/ ���!�$��B��<���
,
���$� GLP       

8.  �-��9�-���������      

8.1 
��-�����!�$�      

8.2  "!A�,�A���0���'	�#$�/���!�$�      

9. Standard Operating Procedures (SOPs)      

9.1 �	��/"���	���0
�,
��]��,�S$���!�$�%�A      

9.2 �	������	"���-,�/ ���!�$�      

10. ���������*	���	/��������      

10.1 �����
�A$
&
      

10.2 �<����9�-"
	�����	"���-,�      

10.3 ����	���
����	"���-,�      

11. ����	"���-,��������B$��
��	�  

(Non-clinical heath) �
-���
9
$�����$�

�	0����
A$
 

     

11. 1 
�����	"���-,��������B$��
��	�      

11.2 
�������!���
9
$�����$��	0����
A$
      

12. ���!���<��'�����	"���-,�/���!�$�      

12.1 
����!���<��'���0#��"!�      

12.2 ����	���
/���!�$����
"��0������$��'�      
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%
B
�/
������	,��!����� 

� �
-+A�
����!��
<���������	,��!������A����?�k>�

,�B������$��B�� (rating) !-"9@� 

�����	,��!����� 
%
B
� 

��
�� �� 9���
�� �A$�9���9��� 

13. �-��������!�$�>�,A$�9*	���	���      

13.1 biological system      

13.2 chemical system      

13.3 physical system      

13.4 
���?� 13.1+13.2       
13.5 
� 13.1+13.3      
13.6 
� 13.2+13.3      
13.7 
� 13.1+13.2+13.3      

14. ��������
/!������A$
&
�	�      

15. �-�-"�
�>�����	"���-,�/���!�$�      

16. ����	"���-,�/���!�$�      

16.1 ���"����
���+��	"���-,�/���!�$�      

16.2 ���+�/���"9����"���� (reference item)      

16.3 !<���� (batch)      

16.4 ���+�/��� ��0>#A>����'�
 
-
�� ���B��-!�� 

�-,�B��������!�	"���-,� 
     

���
�	�",=������
�$�'&A>,A�A$
&
      
���
�	�",=��������$�"!A�,�A���0'&A�$�+�
      

 

�$���0 3 ���
�	�",=�"��0�����9\Y,�/$�9����>�����<�"�	� 

16. �B��%�A>�����$�,A$�9*	���	���,�S$��� 

             [   ]  %�A�
A� �-���,
B���0>,A..........................................................................[   ]   ���%
B%�A 

 

17. 9\Y,�/$�9����"��0��������,A$�9*	���	��� GLP 

���9*	���	 9\Y,�/$�9���� 

1. ���
��
��+>�������!�	"���-,�  

2. �+����0��?��$�,A$�9*	���	��� test site: 

location 

 

3. ���!�����"��S0$�
S$�
-������!

�	"���-,� 

 

4. ���!�����,A$�9*	���	��� (����
���)  

5. �	0���������  

6. '&A!�����/,��,�A�,A$�9*	���	���  
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���9*	���	 9\Y,�/$�9���� 

7. '&A���!�$���� (%
B>#B'&A!�����

,A$�9*	���	���) 

 

 

8.  �-��9�-���������  

9.Standard Operating Procedures 

(SOPs) 

 

10. ���������*	���	/��������  

11. ����	"���-,��������B$��
��	� (Non-

clinical heath) �
-���
9
$�����$�

�	0����
A$
 

 

12. ���!���<��'�����	"���-,�/���!�$�  

13. �-��������!�$�>�,A$�9*	���	���  

14. ��������
/!������A$
&
�	�  

15. �-�-"�
�>�����	"���-,�/���!�$�  

16. ����	"���-,�/���!�$�  
 

 

18. ���
�	�",=�"��0���������<�"�	����>�,A$�9*	���	���
�9�-�	��	��� 

1. ��?��$��
-�	�����9*	���	 ("9@�$�B��%�)……………..……………………………………………………………….. 

………………………………………………………………………………………………………………………………….. 

2. "!A�,�A���0'&A9*	���	���………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………………………… 

3. ���
�-��� ���"�=��$����9*	���	����$�"!A�,�A���0………………………………………………………………. 

…………………………………………………………………………………………………………………………………… 

4. �������&A�B������A�� GLP………………………………………………………………………………………………… 

5. $S0�k…………………………………………………………………………………………………………………… 

5.1…………………………………………………………………………………………………………………………….. 

5.2……………………………………………………………………………………………………………………………… 
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��,2��� , 

�����',��$����������
��',������#
����*�� SOP 

 

�����',��$���������� resorcinol ����#
����*�� SOP 

���"�
���0>#A 

1. resorcinol RS 

2. ethanol 

3. chloroform 

4. ethyl acetate 

5. glacial acetic acid 

6. 5% sodium sulfite >��?<� 

 

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 μl 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 

 

�	�����$� 

���"����
���
-
��
���]�� 

1. #�0����
���]�� resorcinol $�B��
-"$��� 25 mg >�B
�>� volumetric flask ���� 10 ml 

"�	
 ethanol "��B�>,A"�A���� 

2. "�	
 5% sodium sulfite 0.5 ml 

3. 9���9�	
����A�� ethanol 

4. ��B������0%�A�<�
�"�A�"��S0$�,
��",��0��"�S0$���-�$� 

5. �<��B����0>��$����
-
��
���� spot !��
- 5 μl 

���"����
���
-
�����$�B�� 

1. #�0�������$�B�� resorcinol $�B��
-"$��� 30 mg >�B
�>� volumetric flask ���� 10 ml "�	
 

ethanol "��B�>,A"�A���� 

2. "�	
 5% sodium sulfite 0.5 ml 

3. 9���9�	
����A�� ethanol 

4. ��B������0%�A�<�
�"�A�"��S0$�,
��",��0��"�S0$���-�$� 

5. �<��B����0>��$����
-
��
���� spot !��
- 5 μl 
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���$B��'
 

�<� chromatogram ������
"�A
�A��$� spot ��0%�A!�� sample solution "9����"����������


"�A
�A��$� spot ��0%�A!�� standard solution ��� densitometer �
-�<�
��<���� 

 

����<���� : >#A�&�� 

    %w/w resorcinol    =    A x S x100 

               B     W 

  "
S0$ 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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'*��)*0�*���1�
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��',�� (REACH) *��
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  1. ��.��.�������   �B��$����  �&������
"9@�"
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       �	0����
A$
�
-�$�"���$������  
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�����
,��	���
�� 

  2. �.�.�������  �	
9��#���
  �<����,$�
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-�&��������"��  
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-"�����
��  

       ��
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4.1 '
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4.2 '
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4.3 '
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*��'
����$'!0�'�/.�����
-�������"�������'��.��
�������������
����� 

'�/.�'
���
����,���'*��)*0�*���1�
������*����$'��+��  

 

 

1. ,���'�k���  

 >��-�-"�
���0'B��
� 9�-"��%��%�A�B�$$��	��A�%9���9�-"���B�� k �H0��<����%�A"�A��&B9�-"��

"9@�!<����
�� ���
�9�-"��>��,�������9"9@��&B�A���0�<���Y ���,�������9*	���	"�S0$
�'
��-��

��0�,�������99�-���>#A�-"�����B��A�����"�
� REACH (Registration Evaluation Authorization and 

Restriction of Chemicals) ��0"�	�!�����
"�
S0$�%,��$�����$����,���
�
-$�����$	��-��0�A$�������

�<�����&�
���"�
� "�S0$���
9
$�����$�
��I���
-������I��	0����
A$
 !H�"9@�"�S0$�!<�"9@� �H0����B�

9�-"��%���A$�
�,A$�9*	���	�����0%�A
���]��"�A�������������<�"�	���� ��0"�	�!�����"9
�0���9
�

"�S0$�!�� REACH "�S0$>,A'&A9�-�$����%��
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������"��0������	0����
A$
$S0�k ��0"9@�"�S0$�%��������A��$�9�-"���B��k $���A�� "#B� �U,
���B�

�A�����!<����9�	
�����"�
����#�	�>�'
	����Z�"��S0$�>#A%``���
-$	"
=���$�	��� (RoHS) ,�S$���

����$��S�����������$��	��A����'&A�S?$ �H0�"9@�,��>!�<���Y�$��-������A�"���"���-,B����B$�9���
�

���
����A$� ��������,A$�9*	���	����$�%��>,A��
��+��$����
�A$���������	����	"���-,�

���$�!H�"9@��	0�!<�"9@��<�,������"��	
��A���������>������B�����������A�  

 �A$"��$����������$����������"�	0
�������,A$�9*	���	���G ��? "9@�'
���9!�� 

� ����H�I�������� ”����������$����������"�	0
�������,A$�9*	���	����	"���-,�

"�S0$���"��	
��A�����
"�A
��=��$�$����,���
%��>�������'
��-��!�����

9�-���>#A�-"�����B��A�����"�
� (REACH) �$��,�������9” 

� ���!���<��'�������������-��������A���S?�]���A�������� 

� ����<�"�	������
�'��
B����0"��0���A$� 

� ����<�"�	�����$�,�B�����,
�� "�S0$��$����
�A$���������	����	"���-,����$��$�

%�� 

 

2.  �
�D1��$
�,� 

� "�S0$�����
'
����<�"�	������0"��0���A$�������������������,A$�9*	���	����$�%�� 

� "�S0$���"���-,�9�-"�=�>����!���<��A$"��$����������$����������"�	0
�������

,A$�9*	���	��� 

 

3.  '������� 

 ������,A$�9*	���	����	"���-,����$��$�9�-"��%��"9@���0�$
���>��-������
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4.  
��$
�1���.%&�	
!�B�*��'
�� 

 4.1 2#��������",���������
-�������"�������'��.��
�������������
������ 

 4.1.1 "�S0$�%��$��-"���� REACH 

 '&A9�-�$�����A$�>#A�A$
&
"��0���������	"���-,����$����"�
� "�S0$�<�"�	������


�A$�<�,���$��-"���� REACH �����? 

 

*����# 

�����',��$���!
�� 
'�/.��+**���B���! REACH 

�$���
����,1���� 

��������
����� 

9�	
�����"�
�>� 

'
	����Z� 

1. ���!��-"���� 

2. ���!��!A����$������>�'
	����Z� 

3. ���!���<�"$�����A$
&
���


9
$���� (Safety Data Sheet, SDS) 

ISO 17025 

����
���	���"�
� 

�
-������ 

1. ���!���<� SDS 

2. ���!���<����������
9
$�����$�

���"�
� (Chemical Safety Report, 

CSR) 

3. ���!<�������
"9@�$�������
-���

�	�F
�� (Classification and 

Labeling, C&L) 

ISO 17025 ,�S$ GLP 

����
���	����	I�	��� 

�
-�	"�����	I�	��� 

1. ���!���<� SDS 

2. ���!���<����������
9
$�����$�

���"�
� (Chemical Safety Report, 

CSR) 

3. ���!<�������
"9@�$�������
-���

�	�F
�� (Classification and 

Labeling, C&L) 

GLP 

9�	
�������0!<�������>#A 

>�'
	����Z� 

���������"�
���0�-��>����'��� XVII 

"�S0$!<�������>#A 
ISO 17025 

 

  4.1.2 ���
�S0�����$�$����,���
�B$'
��-���$� REACH 

  ���
"�
S0$�%,�>��-������
#�?�B� REACH !-��-��������$����,���
$�B����B�$� ��B

9�-"���$�$����,���
��0!-%�A���'
��-��$�!����B����
9�-"�� �<�,���9�-"��%��
����


"�
S0$�%,��
-'
����H�I���0#�?�B� REACH !-��-�����$����,���
�	0��$�$�%�� ��B���
�S0�����$�

�
�B
$����,���
$S0����$�&B>��-����0<� ��B"�	0

�
���H?�,
��!�����9�-���>#A�U,
�� 

 

 

 



 ������F����
�&��� �����������������$����������"�	0
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  4.1.3  ������
��
��+�$�����	"���-,����$�  

  9�-"�=���0�A$��	!���� �S$���
�A$���������	����	"���-,����$�    9\!!����0�<�>,A"�	����

�$
���>�'
�	"���-,����$� �
-"�S0$�%����"���	��B��k   �H0�>�����'
��-���$��-"���� REACH 

#B��#�?>,A",=�+H����
�A$���������	����$�,A$�9*	���	���>������
%�A �S$ 

 

 1) �-����	,��!������$�,A$�9*	���	���>�9�-"��%�����%
B��A$
��0!-�$���� REACH    

  ,A$�9*	���	���>�9�-"��%��
����
��
��+>�����	"���-,����$�!<���� ��?�9�-"��

'
	����Z��
-��������0����	"���-,� �
A,A$�9*	���	����B��>,YB!-"9@�,A$�9*	���	�����0�	"���-,����$�

'
	����Z�"F��- ��B��0%�A����������$�
���]�� ISO/IEC 17025 ��
��+���!�	"���-,�%�A"�������

������"�B���?� �	0���B���?�������!�	"���-,����$�!%
B�$��
A$����'
	����Z���0�A$���� !������<���!

�A$
&
��������"��$	�"�$��"�=� � "�S$�������� 2550 ���B� 9�-"��%��
�,A$�9*	���	�����0%�A������

����$�������
���]�� ISO/IEC 17025 $�&B"���� 261 ��� ���
��B��,�H0�"�B���?���0��
��+�	"���-,�

�	��A���
�A$�<�,���$� REACH %�A �
-"�������������  

 

 2) �����	,��!������A$
&
�$���B
-,�B��������������
"9@�"$����%
B��
��+��$�

���
�A$�����$�'&A>#A��	���%�A ,A$�9*	���	���>�9�-"��%�� 
������-!�����$�&B>�����"��
,�����
-

9�	
�Z

����B��A$�
- 80 �A$
&
��0"'����B>��-��$	�"�$��"�=�"��0����������	����	"���-,����$�

�$�,A$�9*	���	���",
B���? !-#B��>,A'&A9�-�$������0�9�-"��"�A�+H���	���%�A�B���
-"�=��H?� ��B9���*�B�

,�B�����/$�������B
-�,B�
����+�9�-����>����!���<�]���A$
&
�$����B����� ���!��9�-"���
-

���
-"$����$��A$
&
"��0�����,A$�9*	���	����
-�������	"���-,����$�  �B��
�B���$�9�-��#��>����

>#A�����
����	!�$���"9@�,
��  !H��<�>,A
��&9����
-���
-"$����$������	����	"���-,����$���0

"'����B����B����� ���"�A�+H��A$
&
�B$��A������A$� �A$�$�������
�&A�
-9�-�������,
��
��I�- 

�
-����A$
&
���
-"$����$�����	"���-,����$� �
B���S$ ,A$�9*	���	��� 126 �,B� 
�"�����A$�
- 67 

��0>,A���
-"$���
���]���	�����$���0��	��� �
-��0�-��"��S0$�
S$��0>#A
�"�����A$�
- 51 ]���A$
&
�$�

,�B������B��k !H�%
B��
��+��$����
�A$�����$�'&A>#A��	���%�A  

 

 3) �A$�<�,���$� REACH "��0����� OECD-GLP �U,
�� REACH �<�,���B�'
���

���$��A���	I�	��� �	"�����	I�	��� �A$�
�!��,A$�9*	���	�����0�<�"�	������
���9*	���	��0���$�

,A$�9*	���	�����
�A$�<�,���$� OECD-GLP '
����H�I��$������������������$�������G 

���B� �$�!��9�-"��%�����%
B
�,A$�9*	���	���>���0�<�"�	������
�A$�<�,���$� OECD-GLP �
A����

������
�&A��?���0"��0��������-�<���Y�
-�����	,��!�����"�S0$>,A,A$�9*	���	����$�9�-"��%��%9�&B 

OECD-GLP %�A>��-�-"�
�$��>�
A 
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 4.2  2#���	
!�B�)2�)���������
-���$��",��
�����/N�J��!���,1���� 

  ��-�<����!���<��'����������������-��������A���S?�]���A�������� �H0���B���?�

�����-$�����
��������������A���S?�]���
-�+�����$���-���
����������	����������
-

"�����
���,B�#��	 %�A������'
���!���<��'�>����������9�-#�
 ���?���0 1/2549 "
S0$�����0 28 

"
I��� �.�. 2549 �
-���9�-#�
��?%�A
�����	!��������������H�I�"�S0$� Study on Metrology, 

Standards, Testing and Quality Assurance (MSTQ) in Thailand ��0!���<���� GTZ �
- PTB "
S0$9_ 

�.�. 2547   �H0��-���B��-��������A���S?�]���A�������������
�$�9�-"��%�� %
B
�����&������

�-,�B��,�B�����   �<�>,A"�	����
�?<��A$�>�����<�"�	�����
-"9@�����	?�"9
S$���9�-
�� ������B�


�,�B�������0"��0���A$�����-��������A���S?�]����?�,
�>�9�-"��%��+H� 23 ,�B����� ���>�A 6 

��-����  

 

  4.2.1  �+�����9\!!�����$�������A���S?�]��  

          ������A���S?�]���$��-�����
���]��"�S0$����������0��0��S�9�-�$��A��9\!!��,
�� 3 

9�-��� �S$ ����<�,��
���]�� (Standards Development) ������!�$��
-����$� (Conformity 

Assessment) �
-�-��
����	��� (Metrology) �H0�>�9�-"��%�� � 9\!!����
�,�B�����,
���$�

�����]��0"��0���A$������? 

   ����<�,��
���]�� 

� ����
��������L���"��*
&NG���������� (���.) ���>�A��-����$����,���


"9@�,�B���������$�9�-"��%�� ��0
�,�A���0���'	�#$�"��0������-��������A��

�S?�]���A�������� ���'	�#$�"��0���������<�,��
���]���A��$����,���
 �
- 

�<�,�A���0"9@��������$�9�-"��%��>����"9@��
�#	�>� International 

Organization for Standardization (ISO) �
-International Electrotechnical 

Commission (IEC) �A�� 

� ����
��������L�����	����;��#"$�����#�8����� (����.) ���>�A��-����

"�I���
-�,���� 
�,�A���0���'	�#$�"��0���������<�,��
���]���A���	��A�

"�I���
-$�,�� �
-�<�,�A���0"9@��������$�9�-"��%��>����"9@��
�#	�>�

Codex Alimentarius Commission. 

� ��8
'����
L �>��O 

  �-��
����	��� 

� �K��
�����
��'�#�8���$��R!�' ��-�����	����������
-"�����
���<�,�A���0

���'	�#$�"��0������-��
����	�����?�,
���?�����A�������� (Physical 

metrology) �
-����A��"�
� (Chemical metrology)  

� ����
�����
�� �
� 

� ��-�������	#�� �
- ��
����	!�
����� ��-�����
�����

�&�
������!�$��-��
����	���>�"#	��U,
�� (legal metrology)  
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  ������!�$��
-����$� 

  1)   �+�����������$��-����� 

� 	&$�������#�8�����
8���
'����
�����$����� ��-����$����,���
 �<�,�A���0

����$��-���������,�B������$� �
-,�B�����! �
-"9@��������$�9�-"��

%��>����"9@��
�#	�>� Pacific Accreditation Cooperation (PAC) �
- 

International Accreditation Forum (IAF) 

� ����
��������L�����	����;��#"$�����#�8����� (����.) �<�,�A���0����$�

�-���������,�B������$��A��"�I�� 

� ����
��������L���"��*
&NG���������� (���.) �<�,�A���0����$��-�����

,A$�9*	���	������$� �
-�$�"���� �����0�%9 �
-"9@��
�#	�>� Asia Pacific 

Laboratory Accreditation Cooperation (APLAC) �
- International Laboratory 

Accreditation Cooperation (ILAC) 

� �K��
��
��������L��!����U� ��-����$����,���
 �<�,�A���0"9@� Certification 

body �$��-��
���]����0"��0������-�������	,��!�����>�$����� 

� ���
��'�R����G���#+�'G  ��-������������� �<�,�A���0����$��-�����

,A$�9*	���	������$�>�������0"��0���A$���������������� �
-"9@��
�#	�>� 

Asia Pacific Laboratory Accreditation Cooperation (APLAC) �
- International 

Laboratory Accreditation Cooperation (ILAC) 

� ���
��'�R����G������ ��-�����	����������
-"�����
�� �<�,�A���0����$�

�-�����,A$�9*	���	������$� �
-�$�"���� �����0�%9 �
-"9@��
�#	�>� Asia 

Pacific Laboratory Accreditation Cooperation (APLAC) �
- International 

Laboratory Accreditation Cooperation (ILAC) 

  2) ,�B�����!�$��
-����$� 
�,�B�������?������]�
-"$�#��<�"�	������?�>�
��I�-

��0�%9 �
-"F��-��� "#B� �<���������-���
���$�,���
-�� ��-������������� �<�������


���]���	��A�"�I���
-$�,���,B�#��	 ���>�A��-����"�I���
-�,����  

 

  4.2.2  9�-"�=���0"��$"9@���������A%� 

� ����<�,��������"��0��������������-��������A���S?�]���A��������>,A
����


#��"!���?��A���$�������A��$����� �
-�����,�A���0���
���'	�#$� 

� ���$$��U,
��������A���S?�]���A���������,B�#��	 

� ����<�,�����9*	���	"�S0$>,A9�-"��%��%�A�������$
���>�"�S0$�����
B��>�"����
� 
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 4.3  2#���!B�'���������)2�)�3����.'��.��*��� 

  %�A
����!���<��'��
B�� �'�����������"�S0$��$���������������"��I]�	!�
-����
�$�

9�-"��,
���'� !������H�I����$�B���'�G �B��k "�S0$,��B����0"��0���A$�������"��$9�-"�=���0

"��0���A$�������������������,A$�9*	���	��� �'��
������A���	����������
-"�����
���,B�#��	 

(�.�. 2547 - 2556) �'�������������-�����	����������
-"�����
���,B�#��	 (�.�. 2551 - 2554) 

%�A
����������� �
����� 
������ �
-���9*	���	��0!-�<�%9�&B “��������������A���S?�]���
-�+����” 

"�S0$�<�"�	������
�������A��"��I]�	!�$���]��
 �H0���
��+���99�-"�=���0"��0���A$������������

�������,A$�9*	���	���%�A�S$ 

 

  �
�������0 1 (�'��
������A���	���������G) 

� �������������A��������
��
��+�$�,A$�9*	���	����	!��"F��-��� ��?��A������	!��

�S?�]���
-9�-����� >��+�����	!���
-
,��	���
�� %9�&B���"9@��&������
"9@�"
	�>�

����"�����
����0�<���Y 

� �����������������&������$� �&����	"���-,������� �
-�-��
����	���>,A��
��+

�$���$����
�A$�����$����$����,���
$�B��
������� 

� ���������-���������$��-����� (accreditation system) "�S0$"�	0
9�-�	��	������

>,A��	���>,A���"�=��
-"�����$������
�A$���� 

 

 

  �
�������0 5 (�'��
������A���	���������G) 

� 
����9���9����
%������	,��!������A���	����������
-"�����
��>��-���9�-"��>,A


����
"9@�"$���� 
����9�-���"#S0$
����-,�B��,�B������-������������

,�B������-���9*	���	��?�>������]�
-"$�#�$�B��>�
A#	� �
-�-������	���


9�-"
	�'
����<�"�	����$�B���B$"�S0$� 

� 9����-���
-�
%�����	���
���
�A��,�A��A���	����������
-"�����
���
-���

9�-"
	�'
����<�"�	�����A���	����������
-"�����
���$�9�-"��>,A
�9�-�	��	��� 

�B�"#S0$+S$ �
-
�����������B$������#�$�B���
0<�"�
$ 

 

  �
�������0 5 (�'�������������-�����	���������G) 

� '
�������������������A���S?�]���
-�-����������������'
	��
-��	���>,A
�

��������S?�]���
-
���]�� ��
��?��B�"��	
���
�B�

S$����B��9�-"�� ���
�

"9��,
�� �S$ ��������������A���S?�]���
-�-����������������'
	��
-��	���

"�S0$���-���
���]���
-���������'
	�>,A"9@���0�$
�����?�>�9�-"���
-�-������
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�&��� �����������������$����������"�	0
�������,A$�9*	���	���G 
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 4.4 ���!B�'������*����3������#
�'�/.�
���,���������������������',��$���!
��

*��+��  

  9�-"��%��%�A�<�"�	������A%�9\Y,����"��I]�	! ���"�	0
������
��
��+>������B�����$�

���$����,���
�A����������,A$�9*	���	���
�����
$� �H0�!-",=�%�A!����������B��k ��0,�B�����

�����]%�A�<�"�	����
��
-
��	!���
,
���A��,
���-��� �
-
�9�-"�=���0"��0���A$������������

�������,A$�9*	���	�����0$�!���9%�A �S$ 
 

 1) ����������
�B�

S$�-,�B����]��
%���
-��]��
�,�������������]"�$�
�� "�S0$��A��

,A$�9*	���	����	"���-,����$��$�,�B������
-�+����"F��-��� "#B� �&���������
-�	"���-,��
���	

�$������ (Material Properties Analysis and Development – MPAD) �H0��<�"�	��������+�����	!��

�	����������
-"�����
���,B�9�-"��%�� (��.) �-,�B��"�S$���
��
 �.�. 2532 +H�"�S$�
	+����� 

�.�. 2542 �����������
B��%�A������
#B��",
S$!����]��
"�$�
��"9@�"�	� 10.8 
A���$���
���� * �
-

�����������!����]��
%����
 90.15 
A����� 9\!!�����&���������
-�	"���-,��
���	�$������%�A

>,A��	������$��
���	���"�
��$��
,-'�
 ������$�"#	��
,-�	��� �
-������$��
���	���

�������B��k  
 

 2) ���!����?�,A$����$�������
���]���	��A� "�S0$����B�$$�����<�������
���]���	��A�

"�I���
-$�,���,B�#��	 (
�$#.) ��-����"�I���
-�,���� "
S0$9_ �.�. 2546    "�S0$>,A�	��A��B�$$�

9�-"���B�� k �$�%��
�������
���]�� �
-���
9
$����"9@���0�$
���>��
���
� ��
��?���
��+

�B�$$�%9!<�,�B��>�9�-"���B��k ���%
B+&������� �
->�9_ �.�. 2547 
�$#. %�A
��������!����?�

"��S$�B��,A$�9*	���	����	��A�"�I���
-$�,�����>#A��9�-
�� 15 
A����� **  �$�!����? 
�$#. ���

!���<��������"�	0
9�-�	��	���������!����$��	��A�"�I���
-$�,��>�9_ �.�. 2547 (��9�-
�� 3.9 


A����� **) �
->�9_ �.�. 2548 �
- 2549 
��������"�	0
9�-�	��	���,A$�9*	���	���$��	��A�"�I��

�
-$�,��"�S0$����B�$$�9_
- 3.60 �
- 3.08 
A����� ** ��

<���� 

 

 3) ������������+����$	��-�$���-����$����,���
 %�A��B �+����%``���
-$	"
=���$�	��� 

�+����������� �
-�+���������$����,���
�	0��$ >,A�<�"�	��	!���
"�S0$"��	
��A�����
"�A
��=��$�

$����,���
��?�k �+����",
B���?%�A����������������9�-
�����>�A��$�����<�"�	�����$��<�������


���]��'
	����Z� $����,���
 (�
$.) �<�,����+����%``���
-$	"
=���$�	��� %�A�����9�-
��

�	��B$�����?���B9_ �.�. 2547 +H� 2550 ��
��B� 680 
A����� �B���+����������� �
-�+���������

$����,���
�	0��$ %�A�����9�-
����������>�9_ �.�. 2549 �
- 2550 ��
 94.5 �
- 30 
A�����

��

<���� �+����$	��-",
B���?�=!-
��	!���
"��0���A$������������,A$�9*	���	���������$�&B�A�� ��B

9\!!�������%
B
����"'����B'
����<�"�	����>��&9��0!-�S��A����
-"$���%�A 

 

 

 
*   http://www.mfa.go.th/web/463.php?id=2225&lang=th 

** �&����A$
&
��09�H�I�%�� ��-��������
��   

(http://svpdmo.pdmo.mof.go.th/thai/modules.php?name=consult_list&op=list_detail&list_no=334&tblname=T&pval=1&listHeader=value_list) 



 ������F����
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 4) ������������������A���S?�]��"�S0$���'
	��	��A�9
$�����	I�$��&���"�����
���
,-�
-

������,B�#��	 ��-�����	����������
-"�����
�� �-,�B��9_��9�-
�� 2548-2551 ��
 167.3 
A��

��� * "�S0$"9@��A����>�����H�I��A���A��	�����$��
-+B���$�>,A��B,A$�9*	���	������$� ��
��?�

�<�"�	����!���<����"9����"�������
��
��+,A$�9*	���	������$� (Proficiency Test) �A�� 

 

 5) �������������$��
�
->,A�<�9�H�I����!���<��-���������<�,���,A$�9*	���	��� ISO/IEC 

17025 �$��<�������
���]��'
	����Z�$����,���
 
����!���H?�$�B���
0<�"�
$ >�9_ �.�. 2548 – 

2550 %�A!�������9�-
����
 9.0 
A����� ** "�S0$>,A,A$�9*	���	���!<���� 60 ,A$�9*	���	��� ��
��+

�$�������$� ISO/IEC 17025 %�A �+����$�,���H0����!��$��
�
->,A�<�9�H�I�>��-,�B�� 9_ �.�. 2543 

– 2549  %�A�����
�A$
&
���!���<��	!���
����
B��>,A���,A$�9*	���	�����
 194 �,B� �H0�"9@�

,A$�9*	���	���"$�#� 96 �,B� �
-,A$�9*	���	�����]��
/��]�	��,�	! 98 �,B� �
-���B�
�,A$�9*	���	���

��0%�A����������$���
 42 �,B� �S$ "�����A$�
- 21.7  

  

 6) �������
������"�	0
������
��
��+$����,���
%��>������B�������>�A�U�-"����

�$��,�������9 *** �����0�,�������9>#A
�������������A���0%
B>#B��I� ����<�"$�
�������A��

�	0����
A$

�"9@��A$�<�,���<�,����	��A�9�-"���B��k ��0!-"�A�%9!<�,�B��>�9�-"��",
B���?� �<�>,A

,�B������B��k ��?������] �
-"$�#��B�

S$����<�"�	����>��&9����B��k ��?����"'����B�A$
&
�B����� 

�����

�� �
-����H�I��	"���-,��U�-"�����$��,�������9 "�S0$>#A"9@��S?�]��>����!���<�
������

"�	0
������
��
��+$����,���
%��>������B�������>�A�U�-"�����B��k �$���������9 �H0�
�

"9��,
������<�"�	�����-�-��?� (3 9_) �-�-�
�� (5 9_) �
-�-�-��� (10 9_) ����<�,��
������%�A 3 


������ �S$ �����A�����
��-,����
-�
���A$
&
�A���	0����
A$
 ��������'&A9�-�$�����
-

,A$�9*	���	������$� ���������U�-"���� / 
���]���
-�-�����!�������� �����������
B��%�A���

��$���9�-
���-�-��?� 3 9_ (�.�. 2551 – 2553) ��
 625.67 
A����� �H0���
���!���<�]���A$
&


�B��k �A��  

 

����<�"�	������������B��k �A���A� 
�9�-"�=���0�B�!->,A���
�<���Y �S$ 

� ���!�������9�-
�������������!����?��&���"F��-�����A$
��?�>,A��9�-
����������

$�B���B$"�S0$� �<�>,A"�	��&����
-�+����"F��-����$���-�����	����������
-"�����
�� 

�+����$	��-�$���-����$����,���
 �
$�!��<�������
���]���	��A�"�I���
-

$�,���,B�#��	 �$���-����"�I���
-�,���� �H0�"�A����������������,A$�9*	���	���

"�S0$�	"���-,����$�"F��-��� "F��-'
	����Z�  

� %
B
����"'����B'
����<�"�	������������B��k $�B����0�S��A�%�A����B�� 

� %
B
��-���	���
���$�B��"9@��&9���
 

 

 

 
*   ���9'
���9�-#�
��-��]
���� (http://www.moe.go.th/webpr/gov/gov117.html) 

**  �&����A$
&
��09�H�I�%�� ��-��������
��   

(http://svpdmo.pdmo.mof.go.th/thai/modules.php?name=consult_list&op=list_detail&list_no=334&tblname=T&pval=1&listHeader=value_list) 

***   “������"�	0
������
��
��+$����,���
%��>������B�������>�A�U�-"�����$��,�������9”  

�<�������"��I]�	!$����,���
 ��-����$����,���
, ��I���
 2550. 
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5.  *��'
��)�$ 

    �A$"��$��-����<�"�	�����B$%9$�!���"9@�9�-"�=��B��k %�A �S$ 

 

��$'!0�/��	���� 2���
�2�!&�� 

1. !����?�,�B��!���<�,�A���0>,A�<�9�H�I��
-9�-"
	� 

    ���
!<�"9@�>�������$���
�A$�<�,�� REACH 

� �	���
���9�
-�<�"��$���->����9*	���	!�	�!�� 

Technical Guidances "�=�%��� �
-����<�"�	����>�

,�B����� �
-$�����$S0�k  

� �<��	!���
"�S0$>,A���$����,���

��B���B�
>�����	���


���
�&A�
-�<�"�	����>�
��I�-9�-"��$����,���
 "9@�

���!��9�-#�
"#	�9*	���	�������
�B
��0��>!"#	�
H� 

� 9���9���"�=�%��� REACH Watch "�S0$>,A'&A"��0���A$���
��+

>#A"9@��,
B�"�����&A������9*	���	��
�A$�<�,����0�<���Y%�A


���H?� 

 

� ���. 

� ,�B���A$��"�����+�

$�������
-���
9
$���� 

�&������
"9@�"
	�G  

� ��
�	�����������	��� 

2. ��������������A���S?�]���A�������� 

� ���. ���
���]���,B�#��	 

� �+�����-��
���]���,B�#��	 

� National Compliance Authority 

� ��-����$����,���
 

� ��-�����	����������
-

"�����
�� 

� ��-������������� 

� ��-����"�I���
-�,���� 

� ��-�����
����� 

� ��-�������	#�� 

� 
,��	���
���B��k  

 

3. ���������
%�����$
���>��-������
  

� Mutual Acceptance of Data (MAD) 

� Conformity Assessment 

� ����H�I����!���<� MRA 

� ��-����$����,���
 

� ��-�����	����������
-

"�����
�� 

� ��-������������� 

� ��-����"�I���
-�,���� 

� ��-�����
����� 

� ��-�������	#�� 

� 
,��	���
���B��k  
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��$'!0�/��	���� 2���
�2�!&�� 

4.  �����A��"��S$�B�����!���<��A$
&
���>,A��	������$� 

    >,A��
��+��$����
�A$��������S��A��A$
&
"�S0$���>#A    

    ���%�A$�B��,
��,
�� 

� �&������$�"F��-����B��k 

� ��
�	�����������	��� 

� ��
�	����������������� 

� 
�$#. 

� �
$. 

� ��. 

� ,A$�9*	���	�����	����$�


,��	���
���B��k  

� ,A$�9*	���	����$�"$�#� 

 

5. ���������A����,A$�9*	���	��� 

� ���������+����"F��-���>,A"9@��A����>�����H�I�

�A���A��	!�����'
	����Z�"9��,
���
-+B���$�>,A��B

,A$�9*	���	������$��$�"$�#� 

� ���������&9������9�-"
	�������� �	���
�
-

9�-"
	�'
����<�"�	�����$�,A$�9*	���	��� 

 

� ,A$�9*	���	�����0"��0���A$� 

6. �����A���������
�����	����$�,A$�9*	���	���"�S0$ 

    �$����'
��-��!���U�-"���� REACH  

� One stop service 

� ����	"���-,����!��"�S?$�������0����B����� 

� ����H�I����
"9@�%9%�A���
��������	!��	������$�

�	"���-,� 

� �
$. 

� ��
�	�����������	��� 

� ,A$�9*	���	�����0"��0���A$� 

 

 

 $�B��%��=�� �A$"��$��-�A���A�"9@�"�����A$"��$9�-"�=�/�	!���
 �
-,�B��������'	�#$���0

"��0���A$� ����<�"�	����>,A"�	�'
��0"9@��&9���
!<�"9@�!-�A$�
���-������������&9�������<�"�	����

��0�A$�$�������
�B�

S$�$��������B�� >����9�-����
����� �'��	!���
 ��?���0
�$�&B�
A��$�

,�B������B��k �
-��0���!-
�>�$���� "�S0$%
B>,A"�	����
�?<��A$� �
-�	?�"9
S$���9�-
��"�	���B�

'
'
	���0!-%�A  
 


