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1 - 89�  

$�%& '�� (%)* +�,  -�.� �� �� /.� 0	�&�1�� �2��� #�3& �4�� ����� �5 /6��7 ����8�  ���9� :;<&=  &>9.�0 *

 #�3& �4�� ����� �5 /6��7 ��+�, �&�+ '?�
��8� )?@A /B 9� A ���      =�9)�	�C �9���� �5 /96��7 �9��C =�)5��%+�D9.�

 E�F �	�C G�� & 0 ��� A @�H+�����I  A /.� �%� '�A%	��� %��J & �������G�� & 5 �@�	�C  K�) A?� '� 9 �0  ��9�� L

��M �DH) 0N�1C  1���& �5  =��� �DO�P ��M ��5.  

  

2- ��
�   �����   

 $�%& '��Q�1C 1M��& �50 �DH) �= /.� R���� ���,.   

 

3-  > <�$=4-������?  

3-1 ����� �������: 

GS & 0 ��� �� 5��O� /6��7 �� T�S	�� �5 GS & ��� L���� A U�V 0���@�� .   �9?;�	 A �9�1<	 �&�� 0���@�� '��

��V �5 �%� 0 ?� W?C 0 ��� A /6��7 ����X&YH�� �?;�	 A ��1<	 1?+ A GS & �� ��� A 07    5�9��& =�9)

0& ��+�. �5 �� =5�! ��� L���� �5 %���. 

3-2 ��
�^ ��j��k) 	:  

&@
 �!��<&��  =�)Z�D � ��[� @� �S, 0�?�  =��5���� ��     ��9N&� 09.��� A ��19?[<	 �?;� \3+ %?2�	 ��J &

�� ]DH?. =�)@�?+ �?;� ^�<+� �5�&
 @� �� ?�V� /[� ��  �9��C ��5�X& �?[	 A 0N? ?;� �5��D.� =��� ��_D.5 �5

��&@
 ^�<+� =��� ��A5 =�) �� =%4� =� 0& ^�<+� �H��X& ��J & 5�� .��&@
 '�� W��&@
 �� �A>! �)  LS	�& =�)

 �� �`�& =�)�D&���C A �4�� ����� �5 /6��7 ��ab	?cW��&@
 �&�� *     19?+ 09N��DN�� A 0N?+�9N& 0 ��� =�)

0&  ���%.  

3-3 ����� �����^: 

��%X&=  @���M d? �%� �� �@�	�C 5��& 5A�A *�`�& @5 % +�& /�P5��
 �0  ef. %7�A �5���� �M /.� ]<7 �= 

5�X&�� �?�� *�
 @� �Db�.��� %0 P ^�<+� ^@g?5�.  

3-4 ��"�#$ ��9_�:  

 �� A %D�& =�?P�	�C  L���� �5 ^5�& @5 W)�� �� A =�?P�;� ��J & �� �;h�%& +�i�A�:.  

3-5 Y��
�>� l
����:  

�!��<& ��4����D.5 @� =� %��� ��+�. Y� j�,A ^�_ ) �5 �� /.� �) %+�� ����.  

3-6  	�AT���)�J3��*:  

0�+ �
 ��JD+� =5�! L���� �5 �� /.� =�?P�	�C   �9`� �5 /.� 'N�& 0�A 5A�      �9� A G9S & �5 ��+�9. j�9,A

��D�& G��,A %&�?C* +� ��SD�� �� ��1?[<	 0 O cX+ �?J+0+�H* %)5 k�.  
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3-7 �L��) 	�AT���) : 

      �9� =5��9O� =�?P�9	�C '?9 K�) A 0N9�1l+�%+5 A 0N�1C �5 ��&�5 �� c?ab	 �f.�A �� ���?� =�?P�	�C

% DH) ���?� =��D.�C �� /S,��& \;VA�5 )�� �� ���� =� nD.� (  �5 /��9� \;VA�5 �� =5��O� =�?P�	�C �� A

0& 0N�1C 0	�X?X�	 �&�+�� % ���.  

3-8 ���)�CU� 	�AT:  

 �� M��M =�?P�	�C *��M ^�_ ) ���� 5���& 1�=  \��& �� �M"5��%+�D.� �)= �C� � _ �9)�	�C ����� �5 /6��7= 

�� A @�H+�� �0 �	�C G�� &"  Z��� @� r��h A R� nD.�5�� �5���.  

3-9 � �
 	�AT���) :  

  L���9� �5 �9� @�<& G�� & A =�	�C /?��4O @� 0��+ �4&�� 5��O� =�?P�	�C  �9;h�%&.      �&�9� ^5�9& =�?P�9	�C

0�+  L?�& 04?SV � ?&@ �� A 0N�1C *0;s� =�?P�	�C %���.  

3-10 (��)� ���� �	:  

�h�� �<	 �� �
 �5 �� /.� 0N�1C W+�5 @� =��ab	 ��&� /[� ��H+� �%� �h�5 �� @�� =�@�	�C 5��& 1? A c

=���?� ��&�5 �� 0& �5��D.� �) 5��.  

3-11 �����) ����): 

5��&= �) �� 0N�1?O �N� %+��� 0,�� t�h �5��D.� �A%� �;h�%& �� =�	�C /?��4O �`� �5 ��u  �9�    �9� =��9V

�
 0��@�	�C /J;v �� 0��@�	�C     @� 09��+ =�?P�9	�C A �5�9� 0+�+�, %7�A L.�	 �%� '??4	 ��5�X& @� �Db?� �)

  Z��� @� r��h 5��& '��"5��%+�D.� �)= �C��)�	�C ����� �5 /6��7 �= � @�H+�� A� �0 �	�C G�� &" %��S+.  

3-12 ��� ���n: 

�
 =��� �DH� w�bF ���4	 �� 0��@�	�C 5��& % N+ x%� �).  

3-13 ���� ���n: 

 �@�	�C �5�&0�  �A�5 �M��� 5A%H& �J��& d=  *�DO�P�     �9� *% 9��� %9&�� A �93D& ]) �� >&�M �
 ���y �

��V= �.�O �`� �5 �M� W�C ���, ��)�SD�� �?W �? 0* �@�	�C 5��& %  Q+ /b+ �J+ 5��& 5����M �5.  

3-14 �  9$:  

Z�D � =�	�C /?��4O @� 0��+ 5��O� Z5�4& @5 �� �`z& @5 ��%X& 5�� @A�<	 �
 @� %��S+ �� /.� �%�.  

3-15 ���� > !"�#$�:  

���� �5 �4&�� 5��O� /6��7�@�	�C 5��& �� @�H+�� =�)�	�C � ��� A G��9 & 0 ��� *      A /96��7 �9� 0��?D9.5 =�9)

� A 0 ����
 \,��! ��%4	 A e+��. @� =�?_b?C /[� ^@g �?��%	 5�<�.  

3-16 *9�  >90
 � :   

/�5A%�&  Z��!�   �%9�   ���9�)    �%9 �
 �9�  =�9_+   �9 ?&@ �5   =5�9O @5  )  �%9� 5A%9�& @5 (   Y9H�� �9�)  Y9H��

�%�5A%�&(  0��+Y� @�  GS &  ��  /[�  � ?[�  =@�.  /6��7  0 ��� A  GS &  ��� �� 0& �5A A #�aD+�  {A� =�)  

� ?[� =@�.  0& 5A%�& �� % �.  

�%� 5A%�& @5  =���  =�?P�	�C  0;s� * �� 0D�5A%�& =5�O @5  ������	�C       �9+�A�C ��P%9+��5 L9.�	 �9� /9.�

�� Z�sD�� 0& ��� �	 5A� #�aD+�  {A� =�)  � ?[�  =@�.   GS & 0 ��� A /6��7 5A%�& �� % �.  

@5 �%� 5A%�&  =���  =�?P�	�C  �&^5  *�� 0+�+�, %7�A L.�	 �� /.� GS & �� �DH��A =5%! ��%X& Y�   ��9P��

� LS	�& =�_�5 /?7>� \7�� A '??4	 *�%� Z�D � G�� & ��) @� 0��+ @5 'DO�P �J+�5 �� *^5�& /&>. �  
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5�� 0& %?��	 . Z��!��%� 5A%�& @5  =���  GS & �)  0 ?�|	  /.�   �� �� �9N   j�9�<&   =�9)@5   09��+ � ̂ �9�	 @ 

 G�� &  Z�D � �%�*  %��� @5 %7 @� �D�� .=���  =�?P�	�C  0N�1C �%� 5A%�& @5 *     �9� �D9H��A =5%! ��%X& Y�

� ?[� �5 �� /.� GS &  /6��7 =@�.=5��O�    /9S,��& A =��D.�C �����?� @� �� 09&  %9  �   =5��9O� A �9�   �5

��X?X�	  0N�1C  =�?P�	�C  0& %  � ��  0& ��� 5A�.  

3-17 % Q�W �  c�:  

��  0 ��� =��� 0D6��7 �;?.A �� ^�%,� Y� @� W?� =�?P���� ���V=  �M�5 �fh �� cX+ @A�� ���� �5 �Q0 

 @��
 �) � *� �0 O�M0 . �5?%��� �D��5 5��A ]DH.  

3-18 p���:  

�i�A       ��9�@ ���9`� �9� A 0��9& A 0+�9� ���9fh Z��D7� �� j�,A ��?� =��� /.� =�    9� =�?P�9	�C @� 09��+ �A
 �

/?�� �� A *��X��� =�?P�	�C ���@ ���`� @A�� �5 �[+
 /?)�& �� 0P�1� �� 5��5 0_DH� 0��) /.� �`z& ���.  

3-19 �0���:  

        �9� A %9&�?C �9� =��9V �9� *�)5�%9�A� ���9. �� ��1?[<	 0 O cX+ *0+�H+� ��SD�� �`� �5 =%�!�?v x��	� �)

�
 %&�?C Z��D7� �fX+ @� *�)  ���, 0 ��� A /6��7 �J+F��C ]b0 %��S+.  

3-20 4��\   �������hAe�� 	 : 

0&  0N�1C =��5�� ���3	 �5 �5��D.� ���, U�f. ��   09& ��9b+ �� % �        �5�9& ��%9X& �9� @5 ��19?& �9�
 %9 )5

�J7>& ���, ��V �� =5�! L���� �5 ���?� �� �%� 1��<	 =�@�	�C     �%9� �?9��	 ��5�9X& @� �Db?� �� �D�� =�

0& {A� �
 =��� % ���.  
3-21 3��%	���) !A: 

)�?H& �� G�� & W��1O� �� �< & �� =�b� /?��4O �+�P�) �	�C 5��9O� 5�%4	 �� =�?P�	�C =�     �9� �9� *5�9� �%9�5

 5��O� 5�%4	 �� A 5��O� =�?P�	�C Z��D7� �� =�?P�	�C W��1O� }!�� *5���& G�� & @� =�?P�	�C =�)�?H& �??s	

55�P �%�5�	�C.  

3-22 �L��) qhe�
:  

��~ �SV�� �� =5�O%��� �D��5 �� 0D��%[� ��&� �5 /?��4O �@��� *=��b� L�    *Y9�1l+�%+5 *Y9�1C �9?J+ u

E��	��1?O �D9H) 0N�1C c3aD& *0N�1C Y�1?O c3aD& *��D.�C *Z��V� c3aD& *    ^�9;! c93aD& *=�

�O�7 /��%[� *0)�_b��&@
 =�.  

3-23 ��G
 

0& x>V� �4�� �� ��� @�<& �� $�%& '�� �5  ��H.z& 5��& �5 �� 55�P     '?933aD& =��9� �O�9� A 0N9�1C

  �9�+ A5 A 0+�+�, %7�A @� �4�� ����� �5 /6��7 ��&� c3aD& ��+ A5 @� \��& 0+�?H?�� L.�	 0N�1C �A�P

  0+�+�9, %7�A (�V @� A �DO�P ���, %?2�	 A 0.��� 5��& 0N�1C {@�&
 A ��&�5 */��%[� ���@A @� -� ����

%� %)��h �5�5 .  

3-24 !��95� p��A% ]�B�
: 

ca�  �V���& L���~ ��&�1�� ����� �M /.� 0X?X7 0 O A 0�;! /?7>� %��AA    =%93	 =��9� ^@g L����

 �5 �4�� ����� �5 /6��7 /?��BH&�5A%�& @�<& %���.  
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3-25 FO�
: 

 �� $�%& '�� �5��bF �?;�  =�)�@�	�C  �5 ��C�DH) 0N�1 0& ��� �� =�  %+A�P0& �D�  5��  Z�9n& ��� ! ��

%���� A]?H N	 m ��.   

3-26 S�����A��
: 

�@�%+�  0���@�� ��J & �� 0P5��
 �� @5 ��1?& =�?P��
 ���D+ �?H�	 A �	�C G�� & @� =�?P�	�C Z�D � �.  

3-27 <���� !0� �A$��: 

�?7�+ �) ��  %9��S+ Z�D � /�	 �� =�        *%9��� ���9J+ /9�	 �
�5 0;s9� =�?P�9	�C L���9� 'N?9�   x>9V�

0& 55�P . =@�?+ g��4& �?7�+ '�� �5/H?+ ���A 0D6��7 ��&�%,� A 0 ��� ����X& =���� ��.  

3-28 ]���� �A$�� *9�:  

�?7�+ �) %��� @�?+ 5��& �� A �DO�P ^�<+� ��@ ��g5 �� 0 ��� ����X& A ���A 0D6��7 =�)��?4& �
 �5 �� =�:  

����  ��� =5�! L���� �5 0P5��
 {�DHP @� =�?P�;� �� =�?P�	�C Z�D �*  

# �  A%�& �� =�?P�;�=�?P�	�C ��DHP �5�� 5 �)��X��� =.  

  

4 - !A3�B�
  �C-�  

/?��BH&  =����� ��&�1�����%& ' �%[! �� %+��5�  @�<&Q�1C 1M�&0 �DH) �= 0& %���.  

  

5-  �����F���
  ����H�� > <��A5G� E  

 �Db?� 0 ��� 5�<�� /[�G�� & @� %���  ]DH?.��! �5 j�O5* 0 4� �� =�?P���  ��g % F ��&�%,� /96��7  09 ��� A*  �5

5��+ �5��D.� ���Dh�. A ��1?[<	 07��Vu �� =��V ��  Y�0+�H+� ��SD�� �� ��_D.5 =�fh 0D7 �A%X���   }9!�� j�9,A 

 ��+�.+55�_ . ��! �5 j�O5 ��g % F ]DH?. Y�%���  �� \.� D&&?��1  ��X��� =�?P�	�C Z��D7� AG�� & @�  %9���.   '9��

]DH?. 0��?D.5 ��J & �� @ (�%)� �� ��0& �5��D.� 55�P:   

• =�?_b?C  j�,A @���+�.  =�?P�	�C �� �< & ��0& 5��u   

•  W)�� @� 0��+ #�a& ���`���+�.  x��	� ��0& %DO�u  A  

• �5��D.�  5%<&GS & ��� ��� @� %4� '��� L j�,A��+�. . 

D7 6    ��>�� �� ��  

��?� �SV %��� �)A��5��5�� '?� =�)5��%+�D.� -�.� �� A /.�5 =�)  0;;��� 9� �?[	+�   �5 �9�@ =�9)�D&���C A %

 %?��	�
  �)�?P ���, �J+ %&+%:  

• ��5�� t�;hA��5*  

• DM�?���D ���A*  

•  02�?�?���5�� t�;h) ��?�~ ���  j���5��(*  

• 02�?�?� t�;hA * 

• ����! 0S+�� 02A��5.  

%+��5@�<& � ��� *=��%[_+ =��� ^@g ��1?[<	 %���� ��� '��� �5��D.� A 0A��5��5��  9)�   �D9H��A ��19?[<	 A  ��

��D.5 �SV %��� �D��5 0+�+�, %7�A ����X& A �%+@�. �+�h���.  
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D7:    �$��P > <��A5G�  

��� �� 0 ��� A /6��7 (�%)� �� 0��?D.5 ��J & ��* ��1?[<	 07��V ����� % �+�P �=   �9M %���    �%9� �9�y ��9&�1��

 �5 �	�C G�� & 0 ��� =���"5��%+�D.� �)= �C��  � �5 /6��7�)�	�C ����= �� A @�H+�� �0  �9	�C G�� &"   19���& �5

�DH) 0N�1C 5�� /��!� 1?+ =�. �� A� ���5��1?[<	 @� �5��D.� t�3h )5�	�C ��J & ��0 Q�1C0  ��@ 5���&

%��� �%� ��J &:  

• �� �%&
 5��A  cX+�5  Y�R1�  ]DH?. @��.�%��� �%)�b& ���, �4* �� =��V  =�?P�	�C ���&�+��  =1��

%b+� � ���?� �%.�� �,�%7.  

•  Z��D7� =�?P�	�C 5�<�� �5 0+�H+� ��SD�� j�,A�&�+�� �%b+ =1�� ���?� �� %.�� �,�%7 . 

��� �� /��!�  =�)5��%+�D.�IEC  �
 Z5�4& 0;& =�)5��%+�D.� ��  =��9� �)  ��19?[<	   '?9��A5   *��	��S?��9� @5 *�9&�P

��_D.5 �@�%+� =�) �	�C =�?P ��_D.5 ���. A  0N�1C =�)�DH) 0&�1�� =� /.�.  

��� ��  1���&=���5  ��H?.�	PET ?. Y� @� �MN; %?B;��+��5�� %?��	 =��� �A�	� �5��D.�0& %  �*    ��9 ?�V� %9���

)5 �?;� �� % ��4����D.5 =�) �5�&
 A��5��5�� Z�D � A =@�.=���� =�D.�� �5 �)     09 ��� A /96��7 �9&�+��

�%� �?[	 /.� A �5 1��& 5���& 0& %��� .�;N?.     �9� ��9�?� �9� 0)5�9	�C =��9� ���?XDH& �A�	   09�+ ��9�  *5A�

+ @�?+ '����� �/H? =�)5��%+�D.� �� �� ��_D.5 =�) @�.�	�C )5�	�C ��H?.�	 A0   ��9&�5 �� c?ab	 =��� �M

& �5��D.� �����?�0 %+��*  *%��� �D��5 /X��f& �&�%��� 0~�XD&   09 ��� =�)5��%+�D9.�*    =�)5��%+�D9.� �9?J+

�� �0 .?�A�	�;Q �)�0 ��� /4 � �5 �M= ��	?5�� %�B;M�+�?& �5��D.� %0 %+�� [	 ��?+�+�, %7�A �� A �0  �2���

A %)5 + �� �
 ��&�1��? 1�!��/ +%���.  

��� �I ��M@5?��� �M �)��	��S= �@�%+�  ��%X& =�?P0��@�	�C A��5��5��= �1	�X0 ���?� �� � �0& ��� %+A�  0;N9� �� %��� *

�� % ��� �%� 07��V  ��%X& %?B;��+��5�� �) =���0��@�	�C )5 ��b+ ��  ��%X& =A� �� � ?&@ =�)�	�C �`� A %

�@�%+� %��� W)�� 'N�& �,�%7 �� �%� =�?P.  

��� �� A ��	��S?���@5 ��_D.5 [<	?0P5��
 � ���D?+�& �&�� ��� ��& � ���D?+�& ��1  ]9<7 �� ef.    �9D��@5 �9�

% ��� -�D.5 �5 %��� \.� & 0f?�& .��M?�S.�?� ��� ' ��_D9.5    %9��� �9) 5� �9��, 9���0   �9� 9��&@
 d�  ��_9b

@5��D�= �+�` 5��%+�D.�� ���&@
 �) ���	 5��& ��_b?�+�+�, %7�A %0 %��� . ��_D9.5  �9)=  �& �9 ���D?+�&? 9f0 

x�	� �5 %��� �5�&
 =�) ��� -�D.5 �5 =@�. � ��N&� ���� �5 A %� ��& �5 /��` ���� \.� & �� \3++% .

)�� �K��D���_D.5 =��   L.�	 �� 0+��@ �� %��� �)������M  $�5 ���, �
 -�D.5 �5 *%��� P ���, �)?5�.  

  

D7;  �����H�  

�����  @�?+ 5��& =�)�|O  

H) 0N�1C 1��& Y��D �|O =���5 �,�%7 %��� =�\.� & =�) �%� Y?N�	 A %��� ��@:  

• =��5�����3	 x�	� �%+@�. �+�h��� =�)5��%+�D.� ���f&*  

• �	� x�%� ���1	 �����?� ��JD+�*  

•    '��.�C A ���1	 @� �S, �����?� A ��)���) ��JD+��*{�  

•  x�	�� � ��4&? *��� 

• �� ���� x�	�*  

•  ��&*A��5��5�� =��%[_+ A �?[	 

• *���1	 ��& 
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• � 0D��%[� :�A�.?�1	 @� %4� ����*�  

• A�.�D��%[� :0 �� M��M��)���) * � A?�1	 @� �S, �������*  

•  ��S+��HC��* 

• �DH� x�	�= )���= %7�A �)= +�&�50 (&� 5�%4	 �� \.� D?�����.   

 �A>! ��07��V �5 %��� �.�7��+ �0 	� *0b & ���XD.� ��& A �DO5 �?J+*'NDh� *Y�1C x�  ^��7 	A0 ��= 

 �5 1?+�J+ �55�� �DO�P. 

�����  07��V =�)�D&���C  

�D&���C�)�0  �� �5 %��� 07��V���	 5��& +�?P ���,% @� % 	��S!:  

• 0;h�5 A 0���h =�?P�	�C W)�Mu  

• �_+ ef. 'D��5 =�)�	�C    '9N�& �,�%97 �5 �9 ?&@*       ��_D9.5 �5 Z>D9h� 5�9<�� @� =�?P�9;� /9[�

=��5�����3	u  

• A��5��5�� �� LS	�& ��&�1�� �� 0��?D.5u  

• A 0 ���  &�?��bF / �) ) ��, =���5 ��&��bF �� Z�D � ���, 0.�D.5 A %��� �).(  

�����  =���P ���7  

%��� ���7 ��� ?[� ��� -�.� �J+ �5 �� =@�.�XSV 'DO�P 07��+ =% �*   �)%9?B;��+��5�� j�+ A 0��@�	�C ��1?&

�
 �� �� =��� j�+A 0& ^�<+� �) 55�P 07��V *5�� .�� ;M ��V0    9� /9.� �9D[��  �9�=  ��9�7  @�9.= 5� �9)��� *

���7  =���P��bF �) 5��&  ���	5�?P ���,. ��  ��V4& Z�� =��?H� �D9H) 0N�1C 1��& Y� 07��+ @�  =�  �9�

���7  �)����5 =@�.��%+ @�?++%. /.� 'N�& 'N?�   ����9�?� 0+�&�5 Wa� 07��V �5  =�D9H�)   /96��7 =��9�

�� ���� A �����?� ( Ax�	� 07��V�5 ��_D.5 =�) -�H7 =�) )  �9)�	�C 'D9��%[_+ '?2�C =���=    �9?J+ �9 ?&@

x�	� �%+���� =�) 0N)�F =�) '?��A5 A �&�P =�) ( =@�. ���75�� @�?+.  

����I  ���HC /,�& ��S+� �)  

 07��V Y� \.� & ��&���7   =��� '&� A �%� =@�. =��%[_+ 5��&�@�	�C  ���9HC /,�& ��S+� A    5��9& =�9)

5��5 ��A�~ �@�	�C. 0& ��& '�� �?7�+ %+��	 ��, %�� Y� �� ��� �Xf & @� r��h =� a� Y� �� '��� A ��5  Z�9K

��,  '��� ��& �) �� A ��5%��� L���� 12�7 .���HC /,�& ��S+� =�) �@�	�C %��� ��@ L���� =���5 %���:  

• �� �@�	�C 5��& /b+ ��N&� %��� �D��%+ 5��A x�	� @� �A�?�u  

• %��� ��5��h�� \.� & ���[	 ��Q&� @�u 

• � x�	�� ��3Dh� ��V0 ��� LXO= ��� ��J & '� 5A� ��Mu 

• F�� �� 1[<&��%b) t�3a& \H �C�	= u%��� �4�� �fh /&>! A  

• ���,  0.�D.5 =��� @�<&�?v 5��O�%��S+u  

•  ��N&� A =y�& ��+��?7 0.�D.5�� ���b7  C���H  �)%��� �D��%+ 5��A.  

�����   ��+�N&� A L�����@�	�C 5��& �� ��� 07��+  

 5��& �� 07��+�@�	�C �
 �5 �� �) & ��M0 A�+%* �%� Z�D � �?7�+   09& #�9H�&  %9+5�P  ���5 %9��� A=   A L���9�

��� ��@ ��+�N&� %:  

• ^@g ��%?[�	 ���= P�;�?�= .�D.5 @�0 v 5��O�?�@�<&u 

•  ��+�N&�=��� \.� & =��%[_+  ��1?[<	�%� �5��D.� �f. % +�&     A ��9�?� �9��;& *0��9. =�9)  *��9?v 

�� =��V  ��%.�� �,�%7 �� �_�5 07��+ �� 0P5��
 {�DHP Z��D7�u 
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• ��5�. 0P5��
 GO� =��� ^@g ��+�N&� A L���u  

• ��& ���7 =��� �%� =@�. =��%[_+  5��&�@�	�Cu 

• ���7 /,�& ��S+� =@�. �%�  =��� =��%[_+ ���HC �@�9	�C=   �9�& A %9&��      =��9� �%9� 097��V =�9)

���HC =1���A5  =�)�@�	�C= % ��� �3D& #>~�O 0;�� =��<& �� ���?XDH& �� G��&u 

• ���7 $��D& +� ���� /JO��& =��� \.� &     �9J7>& �9��, 0���9h =�?P�9	�C /9.� 'Q�& �� 0 �= 

 /O���5  A %  �u�5��
 ���.A =��� �bDH� �?7�+ Y� 

•  ��& Y� /�H, �55A�A= -�S� ���4	 =���     -�9S� '9�� �5�5 ���9, A �9)      �5��D9.� �9� 0+�9&@ �5 �9)

0�+ 0P5��
 GO� A 'DH� =��� 0;�& A %+��. 

����8   H� Y ?.#>~�O ]DH?. A �bD  

• �bDH� Y ?. & %&
 A /O� ]� �?7�+ �5u5�� �5�5 ���, ��� �?7�+ �� �A�<   

• ��N&� ���� �5 #
 =�)�?� %��� �5��D.� ���, */.5 ]?XDH& -��	 �A%�u   

• Ybh '� Ybh �� (�3& ��� Y� =�) '� ^�P =��) �� �) /.5 =��� u%��� 5���&  

• 5 Y ?. Y�51+ =���f~� ]bF �% ��� Y� �%� �5�5 ���, 0��bD.%���u  A  

•  5��O� 0P5��
 GO� ��J & �� �5 0�A5 ��_b��&@
 Y�51+ �� �h�5�%� �?S4	 %���. 

����  5�� �3D& ���Dh�. #>~�O 0;�� =��<& �� ���?XDH& %��� E�	A1����5�� ��_b��&@
 Y ?. #>~�O =�)

%��� �D��5 Z�3	� #>~�O =�)�?H& ���. �� %��S+ A .BH& '�� �5 0P5��
 � ?&@ �%+�.� �,�%7 �� �V�h �� �;

7��+ @� �?v 07��+0 Z�D M �%� 0& %��� .   �5�5 =��%9[_+ '?��B9H& �� �� #>~�O Z�XD+� ]DH?. 0��[+ �bX+

0& ���� ^�%� �� %)5 ��b+ %��� *5�� ��_b��&@
 @� #>~�O =�)  09& E�	A1����5�� =�)  %9�
 . �9���    @� �9� 0��9)

�
 �h�5  5��& �)C�@�	� 0& ��S! /&>! %��� % � %+�� =���P*       �5 �9 ���D?+�& �9� 5�9� �9��7 ��9 ?�V� �	

A �?�4	 G,�& 0& ^�<+� =��%[_+ 5��.  

 �5 /.� �D[� 1M��& 0+�&�5�	�C �%+�.� �,�%7 �� /[�2�@0  A A�?C=�?P�	�C W)�� �
 5��& *�@�	�C   L9.�	

���� �DH) 0N�1C 1��& @� #>~�O =�) ����3a& A =� Wa� @�     =�?h�9	 Y9+�	 Y9� �9� *�����?� =�DH� =�) 

& ���HC A �XD &0  *%+��. A :l��  ��?+ % F /��P0& �)� #>~�O ]DH?. �� ��! %+��.   

�����  x�	� �� A U�f. �)  

•  & ��XV�0 5��5�� �� 0P5��
 �?H+�DC �MA��)y��+ 5��& �� %��� %+��5 �� � ���C�+*  �9bDH� ���,*   0;X?9�

�� ^A�X& A �� �Dh�. 0��?�?� ���??s	+%* �� + �� �M A �)����5 Z�3	� =A� �� =��V?% )5 W��C 1u   

• ���5 %��� 1?+ �)����5= ef. �bDH� ���, A (�� ��� *% � � �bDH� ���, �+� Z�n& ��V  �9� & �A%� A

u5�� �5@ �)����5 ��  

• �5 =A� �� %��� 1?+ �)  /&>! �4�� �fh=�)5��%+�D.� �� ���f& �8� ISO 5�� \3+u   

• �5 x�	� �)%?B;��+��5�� �� 0��) �
 �5 �) 0& ��?hy �� �5��D.�  *%+�� ��� U�f.   ��9� 19?& �9?J+ A   ���9.

 �)1?&�� ���.A U�f. '? K�) A 0�% � �?J+ �%� �DO�P ���  *�)   � #y�9��?v A 0;X?9� %9��� %9��   �9	

�� %+�� 0P5��
 GO� A 1?�	 0D7��u 

• ^�N�D.� %������1?& A x�	� �� ���	 /[� ^@g   �)%9?B;��+��5�� =�)��	��+i @�?+ 5��& ���7 5��& �@A

 ��%��� �D��5 .h�� �50 �.A /.� 'Q�& 5���&��%+�� g�� � %��� @�?+ 5��&. 
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 �5 =1���&�� �
 �5  �)5��A Z��D7� �.A�2
 �) ��)@�P �=  �@�	�C0& %��� )   %9� %9 +�&���   %9� A��� (  %9���

 5�) Y� �&�� \.� & ���[	 ]DH?.�XSV / ?��� *��) �%  � r��h ��5 !��S  �� A ��) �% )5  WND9.5 �S4�

��5 )Glove box(  55�P �?[	 *���[	 ]DH?. =���5 .    *(�9� �9� =5��9& @� %��� *��) �%  � r��h 5�) R�1��

& 0��?�?� 5��& �� ^A�X& A �bDH� ���, *���C�+y��+0 % ���* %+�� �Dh�..   97��V ��9 F %��� ���[	 ]DH?.0 

�&@
 �M 5����& �� /SH+ ��_b?���5 WO��V� L= � & ��bO0 %���.  

 07��+ @� %��� ��) �������      g�9� 0P5�9�
 �9� 07��9+ /�9. �� ��) 0P5��
 Z��D7� �,�%7  %9��� .   =��9) ^�9�	

 @� 0�A�h ���[	 5�) �h�5 �5 %��� ��_b��&@
5��    5��A ]?XD9H& ��9V �� %��S+ A  L?9�& 55�9P.    ��9J & �9�

�V�?%~ @� �� +��!0 �5�� �� /.� 'N�& *�)A��5��5�� @� 0|4� 0� & ��bO =�� /Sn& ��bO ��  @�?+ %9���.  �5

 */?4~A '���??s	 ���+ 0& �� ��bO ��& �5�5 ���, �� ���	 �)=     �5 *%9+��5 09� & ��9bO �� @�?+ �� �_�5 =���

 (��V�5�� 5�<�� *A��5��5�� �� ��� ��&.  

�����  .�D.50  ����bF x�	� A �) �)  

• .�D.50 ��bF ��S+� ��* x�	� �5�&
 x�	� A =@�. �)=   ��9&�5 /�	 �����?�  �9� %9?B;��+��5�� �� 9�  /9�	 %

%��� Z�D Mu  

•  Y�0D��%[� :�A�. 5�� �DO�P�J+ �5 %��� �����?� ���A �5��D.� =��� �+�P�%�u  

• �@�	�C 5��& \.� & =@�. �?,� @� �� ?�V� =���    /9&>! %9��� 0P5�9�
 �%+�.� �,�%7 �� A �%� GO5 =

0)�P
  �����?� �� �% )5�� ��J & � %?��	� �/.5 'DH� A ���?. �%?b 55�P \3+ ��& �5 * �)u   

• 0D��%[� :�A�. �DH) 0N�1C �����?� 0& 0P5��
 GO� 0+�.
 �� �� =5��& �� %��� =�    �%+�9��C *%+�9�

%+��u  

• �S+ ���?� ��)���) A �� ���� @� %� 0D9��%[� :�A�.     %9  � �5��D9.� ����9�?� t�93a&*   ����9�) ��9�@ 

5��5 5��A 07��+ '�� �5 0P5��
 Z��D7�u   

•  1M�&��� % =���5� d0D��%[� :�A�.  �1<&) �%9� Z�D � �?7�+ @� r��h (    ��9)���) A ��9 ���� =��9�

���?� %���.  

t����� �����?� x�	�  

• x�	�  =��� =�DH�  �D��?D�� �� 0+����?� g�� ��&�5 /[��5�� /O���5  =���5 %��� *%+� 0D9��%[� :�A�. 

��� �+�P�%� =�� A /H� ��+�N&� Au%  

•  %��� r�O A �;h �A%� A (�� %��� �_�5 U�f. A �M�	 %+5�P 0P5��
 GO� A $�C 0P5�. ��u   

•  ��bF j�+ �� \.� D& ^5�& A �� M��M /JO��& =��� %��� ���7%��� �%� 5�<��u   

•  %���7��+ /,�& =��%[_+ =��� '��� 0-�S� �) ���HC A �)=  5��& �� �5��
  �@�9	�C   5�9� �9DO�P �9J+ �5 .

�� cab& �>&�� %��� 07��+ 'A %���  ]2>!"�4�� �fh "�
 =A� �� 55�P \3+ �)u  

• �S	�� /[� ����
 % +�& \.� & ��+�N&� %��� ��&�5 x�	� �5%��� �D��5 5��A Wa� �� ���?� Tu 

• �?� x�	� ��,�+�P �� %��� ��      ��9�?� rA�9h �9� %9��� =�  x�9	� @�      W9a� '?��B9H& �9� 0_ )�9�) �A%9�

��N&� %��S+ ���C. 
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D7@  y�O3 > ����� EV���>  	����"�#$   
��I �� ��_b��&@
 ��bF �� ��M 07��+ �_�5 A �) @�� =�) �� �
 �5 �) �� 0& ��� 0D.5 ���� 5��*   �9.A �9� %����;0   �9M

���3� & %�� ��J & 'h�.�D /.� �%�[<	 *?15�P+% .@� % 	��S! ��1?[<	 '�� @� 0|4�:  

• : C A �S+� �?J+ ��bF A ����	�C '?� �;��O 5�<�� =��� ^@g ���.A �)* 

• �+�. ���7 =�) ��5* 

•  5��& =�)� ?D+�� �@�	�C ���7 ���5��D.� 5��&* 

•  ���%�A5 =�)� ?D+��)%��� �%  N��?v : � @� 0���h ��g �� (�+��+ =��� )G��& =�* 

• 0 ?. #
 =�)  5��& WaC Z��D7� �%+�.� �,�%7 �� =��� YF�@�	�C* 

•  G+��& A ��A���C�� 0��.  ���7 ��� !* 

• ���7 �)= ��< C �� 0��. =�) �� �b?� 0��.* 

• ���7 W��	 �� ��� =��� :Nl.�C =�) �%  � �D� =�)* 

• ��_D.5 0P5��
 A �4�� � ���D?+�& =�)* 

•  �X+ A ��7 =�)� ?D+��)�5 ^A1� ���� ��%h�F ( 5��& Z�XD+� =����@�	�C �_�5 ��& �� ��& Y� @�. 

��I ��  5��5 5��A 0P5��
 Z��D7� �� =��� 07��+ �5)   �5�9&
 07��9+ �9?J+   �9)A��5��5�� =@�9.(   %9��� -�9S� @�   =�9)

 t�3a&55�P �5��D.� .��-�S� ' �) ]) *��J & ��   0P5�9�
 Z�XD+� @� =�?P�;� /[� ]) A ����	�C /JO��&

��  �5��
 �?7�+ @� r��h 07��+0& ��M �� A� %+A ^�_ )   @� 5��9O� rA�9h  7��9+0  =��9�* �� 9� % ��9D?+�& A   :l9.

�� �5�A
�5+% .   x�9	� �9?J+ ���J+ /�	 07��+ '?� 0D,A �&�  �9&�P '?9��A5      55�9	 A��5�9�5�� �9��1	 �9Xf & A

&0 5��* %��S+ W��C ���4	 �� @�?+ /.� 'Q�&* P5��
 Z��D7� �� �
 �_&0  5��&�@�	�C %��� �D��5 5��A. 

��I ��  ��1?[<	0D6��7 %��� WND.5 *0)�_b��&@
 {�CA� �&�� 0b��A� *#
%~ =�) * W9�A�   Y9.�& A �9)   =�9)

% ��� 0+��!%~. 

��I �I W��	 �� -��	 �5 ��� 0D,A �%  � 0& ^�<+� �D� =�) WND.5 *5�� �@�%+� �� %��� �) % ��� �D��5 /&�a~ =�  9� �

 % +��D� /6��7�C ���X& �5% )5 ^�<+� �� 0���h �D� �	. 

  

D7D  A#A� gA�f�!  

��� �� �5 /?�?� '?�|	 �DH) 0N�1C 03?ab	 =�  @� /.� ���S!=���� {A�  R�X	�� \��& �� \.� & =��M =�)

M?�? / ��% �
�O &0 P�� *55� ab	 =�)5����M �5 �� =��V?30 "03?ab	 ��!>V� \H� e?��  �,�%7 ��

� .�C A ���?� =�?P�	�C" �P �H?&55 .�5 5����� =�)0+�&�5 �� �� =�)%?B;��+��5��*@  '?�9|	    09 4� /9?�?�

" {A� ^��	  �� ?�V� \��& �� 02�)@� 1��<	 �� ^�<+� A?� A e���&�5 '�  0N�1C%���".  

��� �� �&�+�� '?�|	 /?�?� ]?�3	 ��&@ @� �7��& ^��	 �%+�?P���5 %��� {A� y�a	� �	 =�?P   /9[� ���A =��� =�)

�D+ /S` A �?H�	��*   =19?�& �&�9�    ��9�� Z�97�5 =�9)=   *0���9h A 09;h�5  9��      Z�9D � {A� Y9� ���9�

%��� Y?	��DH?.. 

��� �� ����. ��7* /.� /?�?� '?�|	 �&�+�� @� 0�[& Wa�. 

��� �� &�+�� �) �2�H& @� 0N�0�?� ��DH& /O�b?C /?�?� '?�|	 �  /9.� .      �5 ��9 ���� %9[4	 ��9J & '9�� =��9�

�&�+�� @� ��DH& ��!>V� \H� �)?�|	 =� A /?�?� '� Y? N	 =�?P���  G&�<& L.�	 �%� 5�<�� %�%� =�)

�DH) 0N�1C 5��5 ��A�~ =� .��<	 #-�5 A =��� �)= ��P0& �5��7 @� �DO�    Y9�� �>N9b& �7 �5 %+��	 
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� %��� \?	�	 '�%� A *55�P y�a	� /.�5 ���?�3	 �	 % ���+ � @� 0ba� ��� !0�?� ��DH& /O�b?C � �  ��9V

& Y?	��DH?.5�?P ���, �5��D.� 5��.  

��� ��  �&�+�� %��� /?�?� '?�|	�&�� ��@ 5���& %��� :  

•  '??4	{A� =��� =�) ��  L.�	c3aD& �DH) 0N�1C =� %���  ^�<+�5���C % DH& A{A� =@�.  �9) =

����& )�s& A �fh �K+� F�	�0 �� 5��5 5��A�P ^�<+� ���J+ %?5�(*  

• 5�<�� �&�+��  �� T�S	�� �5 ]J & =,>&���,�� �) ���?� ��!>V� A*  

• 0 ?��� =�D��@5*  

• � ?[� =@�. {A� ^�<+� =�) W��&@
*  

• 0H��+ {��1P A ����. =��%[_+*  

• �)A��5��5�� 0�?� Z�D �*  

•  {���C�?���*  

• ��1O� ^�+ A ��1?[<	 0�?� Z�D �*�)  

• {A� ���HC /���%& =��� =�)*  

• {@�&
* =@�&
 @���&�5� * *�� ���� �?3�	  

• *0 ?��� 0.�@��  

• D+�0;� �� @�  ��b��&@
�DH) 0N�1C =�. 

0+�[� /��%[� ��&@�.)WHO (� ?&@ �5 0��� )�� = 0N�1C 1���& �5 0�?� Z�D �  /.� �5�� �bD &]8 [

 �� �&��)%+�&@�.0 ��&%h{A� #�aD+� *� .�C {@�&
 *  ����X& *=��� =�)0�?� Z�D �  19?[<	 =����� 

���D+ 0���@�� A �?H�	  *�)A��5��5�� A 0& �'? K�) %�� 
          09�	� =i�9+� 09;;��� '?9� :9+�i(IAEA)   �9&�+��

Z�D � /.� �5�� �2��� �� ��1?[<	 0�?�.]�  A�[  

  

D7I  ��A���OA3��   

�DH) 0N�1C 1���& �5 %��� =�:  

•  =�?P �@�%+� =��� 0��@�	�CA �+�. AZ��  �)��M@5?��M /[� \.� & ��	��S? 5��A �5�M ��S%��� �D��5 .

��SD!� �%+��@  %��� =�?P��  ^�<+���_D.5 ]J & 0�?� Z�D � 5�� '?�|	.  

•  ���= M���bF ��?.��S?� �5��D.� 5��& =�)��_D.5 @� * �)��	��S?��� @5 =  �5��D.�55�P  L.�	 �M 9� d

�&@
�@5 ��_b��D�= ��M 5��%+�D.�?�%� ��S %+�.  

• �� ��bF @5 � �D9H) 0N�1C ��b��&@
 =�    -�9.� �9�D��  =A��5�9�5�� �9D��?   ��S?��9� =1��9<	   A 5�9�

�@�	�C0� 4	 �
??�<	 ��&@ �5 A '�55�P /S` 1.  

• �D��@5 @� ��_D.5 A 0f?�& =�)  0P5��
 W< . =�)0)��P =���5 �� �&�+   % 9��� �SD4& ��?.��S?��� =

 5�� �5��D.� )��_D.5 ��?.��S?��� ��SD!� �%& �@�%+� =�) Y� =�?P  0& Z�. %���(. 
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6- �C� <���J
  

I76  j>� ������`� 	  

A�{ �)= �� %��� =��� �+�P 0P5��
 A 0���h =�?P�	�C �� %��� =�      Z�9�D7� @� '?9 K�) A %9.�� �,�%7 ��

 5��& WaC�@�	�C  =�?P�;�5�� A  5��& WaC ���� �5�@�	�C     %9 � =�?P�9;� 0P5�9�
 {�D9HP @�.   '�%9�

0& �?��	 ��@ 5���& /��!� ��J & 55�P: 

8 ����   0D.5 ��?;�! ^��	#
 0 ?. Y� =A� �� %��� A��5 /h�.      =�?P�9;� 0P5�9�
 W9aC @� �9	 5�� ^�<+� YF

% �.  

8 ���� ����5��h @� %&��
 *?. A �%?bM ��_?�%  5��& �
 �5 �� 0f?�& �5=�@�	�C 0& �5��D.� @�� %+5�P*   #�9 D��

5��+. %��S+ ��& '�� �5 '? K�)  �%+�� ^�H�� A 0���. (A�6�� %+�� �DO�P ���. 

8 ���� � �5��& '?�S+ L��v�M Z��D.5 A 55�P �5��D.� Z��D.5 @� %= ���O�M �@�%+� �� %0 %��� 5���&. 

8 ���I  5��O� �?;��A @� �S,A5 �� �&?f0 �M  ��� �� @�?+ �
 �5 5��& �� =�@�	�C  @�9� 9���%* �� 9�     �9� {��9h �9+�P �9) %

 /.�C =A� �� 0P%��� �� 5�h �>&��% +���l� .-�S�  ��g Y� �� /.� �D[� 1?+ �)~%%+�� �%+���C #
.  

8 ����  A �� ���� �?;� ?4���&0 %+��5 �� �%� Z�D � �?7�+ �� 5A�A %3, ��{�CA� %��� * �O��& ��l� t�3a& % .

W��C �)= x�	� 5��A �� ���?� ��)���) =��� �O��&  =�)�&�P '?��A5 0&   09�+ @�9?+ 5��& g��4& *%+��  %9��� .

Z�D � 07��+ @� rA�h ^�_ ) �5  �%�-�S� *  =�)       �5�5 ���9, \9.� & � ?D+�9� Y9� �5 A ��9D?+�& %9��� �O��&

%+�� .��� {A�� WND.5 0��� Y? N	 % +��) %��� �) /.5 �� 0P5��
 Z�XD+� @� �	 5���C ^�<+� 07��� =�)  �)

5�� =�?P�;�.  

8 ���8 Z�D � �?7�+ �� 0+� ���� �%� 0& $�	 �� W��C �5�� r��h @� %4� %��� A %+��5 0P5��
 Z��D7� *%  �  �9)= 

D6��70/.5 * �DH� �� ��b��)* /.5 :l. -�S� *�)   %9  � ��9D?+�& �� ��b+%� A �) .    �5 %9��� G��9& ����9�

v �5 %��� -�D.5?� ��55�P �5��D.� �%  � 0+��!%~ 5��& @� ���� ' .  

8 ����  5��& �%?b� G,�& %��S+ 1P�)�@�	�C 5��+ �5��D.� ��)5 @� */l?C �� .�+�.     ��94��& �%?9b� =��9� �9� 0��) 

�@�	�C 0& �5��D.� D��5 ���7 %��� *5��% ��� �.  5��& A ��Db_+� '?��@�	�C   �;9��O '��D9b?� ��N&�%7 �	 %��� 

5��A %��� �D��5.  

8 ���� % DH?+ @�?+ 5��& ��� ^�<+� =��� �� 0O�~� ���.A A %��� \	�& %��� ��� 07��+* �
 �5   % 9��� �D9��%+ 5��A .

�� %��� ��� L?�&  ��D?+�& ^A�%& ��VA 55�P 1?�	 0O�� �%, ��* �V� �	? P5�9�
 5�� ���7 �� 0   �9D�M �9�� '

.� 5�h ��%X&?/.� �% .& =A� �� W�A� �%?b� �� %��� 0P5��
 GO� A /O�J+?1 0 ?. A �)      @� �5��D9.� �9� �9)

#�� 5��&  �?J+ �%  �/.� Y?D.>C �
 (�V Y� �� /��V� #y�� =�)�v��5�� ^�<+� *.  

8 ���� �bF �� Y�51+ ����O �5��bF j�+ �� \.� D& A � * @� ��N&� %7 �5���7  �5��D.�55�P .���7   0��9. =�)

�%  � W��	 /[� A �&�P =�) ���7 W��	 =��� Y?;���� =A�7 =�) �%  � \.� & �D� =�)   09& �9	   *% 9��� ��9�@ 

0& %?��	 =�D�� =1&�	 :N�� �4�� %  � .���7 �)= ��.0 �� %���    �9� �9� %+�9� �Dh�. 0;N�  , 09D7��  �9��

%��� �5�� 1?�	. 

8 �����  A �4���fh /&>! *0��?�?� �N� *%?B;��+��5�� j�+ �� % ��� 03ab& \HF�� =���5 %��� �?D����5�� 5��&

�@�	�C0�  ��&@ A @A� Y� �5 �� ��bFcab&%)5 ��b+ * .�XSV �����  �5 %��� 1?+ R�|X+� ����	 A @A� A =% �

55�P cab&  ^A1� ���� .=5���& /H?� ��1	 *�)0X 55�P =��%[_+ A /S` %��� A��5��5�� (��3& A �).  

'�� �� ���	 �� ��	�O �� =�) ]?H N	 @� 0��+� m�� =���5 =i�+�keV  �I�  % D9H) ��9� *  �?49|	   �%9�

�� ����& =�)�	�C   09& ]9� ��DSH+ 0��. {�CA�  %9��� .  ��D9.���?� @� 09|4� �5    {�9CA� �9� �9)   0��9. =�9)  
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�/����/� 0& �5��D.� �D�?;?& 0& �3+ ��S��X	 ������	�C =5�O =�)�D��@5 /2��, *%+��     �9� 0��97 �5 *5�9�

03?ab	 =i����5�� �5 i�+� �� ���	 ��= ��	�O �)= �5��D.� 5��& \��~ �� =5�O =�)�D��@5 /2��, *��    �9	

�� �D7 �0 �? �Db0& W)�� % ��� . '����� �{�CA� @� �5��D.� %��� 0��. =�)  C 0DO�9��5 @5 -�.���  ����9��	�

/.�?. 1��& �5 1P55�P =��.  

0& ��@ 0D6��7 5���& ^�<+� �� 5�5 W)�� 0[��	 ���, ��V �� �� ������	�C 0;s� =�?P�	�C ���	:  

8 ����� �5�&
 =��� *�)A��5��5�� ]?HX	 A =@�. �5 ���  0��. �b?� ���7 Y� /bC^�<+�  5���9C    A Z�9�A ��9�7 @� A

�+�. 5�� �5��D.� �).  

8 ����� � ���1	 ^�_ ) �5 �D��?D�� �� A��5��5�� �� �%& 0+g�V ���1	 5���& =��� 0��. {�CA� @� *�����?� �� A��5��5�

g��  A K�)?55�P �5��D.� �+�. ���7 @� '.  

8 ����� 0& ]� ���?� �� �;��O 0D,A *��b��&@
 ^�<+� ��&@ �5 55�P �5��D.� �b?� =���5 $��D& ���7 Y� @� *%���. 

  

I7: j>� 	�� 	��� {���  ���A�	���� ��  

8 ����  ��� ��P
 %��� =�DH� �����?� x�	� ����D.�C�
 =�?P�	�C Z��D7� �� % @� �) �?���   ����D9.�C ��� A 5��5 5��A

��� %� �5�&@ '?{@�&
 �  �)= 5 �� ^@g�% ��� �%. ��      �5 �49�� �9���� �5 /96��7 5���9& �&�9� %��� {@�&
 '

Q�1C0 �DH) �=*  ;h�5 ����X&0  �� AA�! �� ��M �� J+ %9+��5 �J7>& ���, 0P5��
 5�<�� Z��D7� �� 0;&�� 9? �

 ���5�A ����D.� %��� .���% {@�&
   ef. �5��� \� �� ���� =��� \.� &*  0b & A �&%h  �9DO�P �J+ �5 1?+

5��.  

8 ���� �5�� /O���5 5��@ �D��?D�� �� 0+����?� =��� 5���& LXO *%+� =�A�~ ��D.�C=  ^�<+� 5���C   %9��� 5���9& ���. A

D70       W)�9� 0O�9� �@�%9+� �9� G9O5 A 0��C�A �� A��5��5�� /?��4O �� ���1	 @� :C ��&@ '��	��5 �5 ��N&g�

*/.� �DO�� 5�� ^�<+�.  (A�6 *���7 *-�S� *���;& �� -��	 �,�%7 %��� '? K�) ���?� A��?v 5���C ���� .  

8 ���� x�	� ��� �� 0��)= 7�+ %��� */.� �%� �DO�P �J+ �5 =�DH� �����?�      A %+�9� #�9H�& �%9� Z�9D � �9? ^@g

 �� /.�%+5�P cab& *�% )5��%b) �;�� A �4�� �fh /&>! .  {@�9&
 ^A19� ���� �5 %��� ����D.�C   =�9)

��,>& ��  �� ^@g % )%� ��P%  �.  

8 ���I  @5 �9 )
 ��5�X&     �5     %+�9� '?9?4	 %9��� �9;Da& �9���O .   ��9!>V� '9�� /9[�     5A�A =��9� ����9X& �9?[	
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8 ���� � ��)���) =���6A �+�S;VA�5 �M ���?? A /S,��& ����%[_+= �?& �%[! �� �� ���0 P?%+�* ^5�& @5 5A%7 /��!� 
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8 ���8  ^@g ��&�%,�  =���cab&  �5�M��,>& �5�� ��5���  ��P%  �L.�	 %��� Z�BH&  5�� ���� /��%[� Y�1?OA 

�?��	 ^@g 0D6��7 =�) ��,>& ��  ��P%  � ��9bF �� �� 0+����?� x�	� �� 5A�A ^�_ ) �5   =�9) =�@�9	�C   @�9�

0& ��&�5  *%+��5�� �2���.  

8 ���� 5��O�= �� ��bF �� +����?� ����D.�C A %+��5 ��� A �. @�� =�)0 �%� ��&�5 g�� �D��?D�� �� �M   @� �9S, %��� *%+�

/.5 ��� ��& $�	 P5��
 ^%! @� A % ��b� �� ��b��)0 -�S� �)��V� ��b?%  M ���7 �� . 
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0P5��
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8 �����  �5��
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8 ����� L���� -�.� �� �P�* /S,��& �� @�?+ ���?� �?��	 *%��� �D��5 ���A =��D.�C =�)  �9)= A 9� O Z�B9H& ��?1 9� d
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8 ����� %��� ���?� ��]+�h �� )�P
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)�P
0 5�� �5�5 ^@g.  

8 �����  /.� 'N�&@� :C�� =���?� ��& ��  5��&�@�	�C �5�� ��&�5 /�	 /.� T�?D7�  0��) A *0O�N9�%S��� =��� 9� �
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+ % &5�.H?/O Z�BH& �� %��� *?1�5�� ���b& /��%[� d ./S,��& %��� ���� 0P5��
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]bF �� 0P5��
 5A�A @� �	 5�� ^�<+� 55�P =�?P�;� ��)5 A 0 ?� *�).  

8 ���� �%��� *�%?���h /.�C �P�  0K?C%+�� ��/.�  0P5��
 Z��D7� A�?D����5��    �9) %9��� /7��� ��& *5��5 5��A

G��. �F � �	 ��DH� #
  A5�� /S,��& �	 5�b+ %+�� 5��A 0P5��
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8 ���I -�S� G��. �F �) %��� �5��
 =�) 5�P r��h ��& @� �	+%  AT�?D7� 5�� 55�_+ WaC 0P5��
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�%�'? K�) * �DO�P ^�<+� ]?J 	 A %��� ��  �&�+�� @� 0ba� ��� ! /?�?� '?�|	55�P 0+�_��� .  

8 �I��  =��� �%� ^�<+� =��%[_+ ��?;�!/�H, �;Da& =�)  A /S` %��� ��_D.50+�_���   5�9�A     %9��� ��9!>V� '9��

3X+ �+�P�) �&��0 ��5��D.� � �%  � �) �5��+ �%)�b& %+� ){��1P �)�fh @� �+�@A� =�)( *  �%9� ^�<+� ��?;�!

�?�4	 ��J & �� ) �&����A5 ���?�4	 =�  A=5��& ���?�4	 (  9� @� �9S, ��b��&@
 ���D+ A�    ��_D9.5 =�?P��9�

%��� 0N? ?;� �5��D.� =���.  

8 �I��  �� �?�4	 �) @� %4�:�A�.* ���? ?;� �5��D.� @� �S, %��_D.5 @� 0N* 7>�� ��&�%,� {��1P0  Z�BH& ��  ��9�

��_D.5 �� 5�� �2��� &@
 �	�� �)= �C���_D.5 {� +? 1 ^�<+�5�?P.   
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 -�.� ��L���~  A *�	�C G�� & 0 ��� A @�H+�� =�)�	�C ����� �5 /6��7 ���C =�)5��%+�D.� &� 9? ��9bF /   �9)
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%+��5 A ��bF �%� ]P Z��D7�  'Q�& �,�%7 �)/.�.  

# (   ��bF *@�<& /O���5 �A%� 1��& �� =1��& @� �) �_�5  �XD &0�+ ��+%. 

r (   ��bF �X+ A ��7 �� T���& ��!>V�  /S` �)0& 55�P*  �	�	?� %55�P ��bF �� � �)�    =�9��5 '9&� ��V
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g�BH& j>V� �0& �%+�.� 5�� +�+�, %7�A A0 +?�� �5 1� ���, �&� ��0& P?5�.  

8 ���� /[� /? &� ��bF �) ��&@ @� �J�� �) �5 /.� =�A�~ .���H7 A ��DH& Z�D M0  @�G�� &  �������C5.  
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 ������	�C =�?P�	�C ��1?&�� %+A� ���. �� ��1?[<	 '�� ��b+ =5�O =�)�D��@5 ��� !   09X;	 j��<& @5 �% )5

 �� �A>! *=�_�5 � ���D?+�& ��1?[<	 @� % )��a� 0+�H� �P� A %� % )��h5���& '��    9��� *%9 ���+ �5��D9.� %

��4����D.5%  � /.��h�5 0+�+�, %7�A @� �� ^@g 0��� )�� A �).  

   =�)�	�C � ���D?+�& /?;��, %��� =5�O � ���D?+�& ��1?[<	��    ��9bF @� �9� �� �9;Da& =i�+�    5��9& =�9)

�DH) 0N�1C �5 �5��D.� 0& GV�. =� % ��� �D��5 *%+��) �� �)�	�C ����� �5 /?.�H7� &�5 �;Da& =i�+�.( 

6R7; �DH) 0N�1C '?33aD& *=� ��.� ���� * � Y9�1?O Z�BH& /9��%[*  /9H�i��� N	    �9) =   0N9�1C   �D9H) =�* 

; .�C0 [	 �5 �M?�* 1��<	A =@�. �5�&
 ��?� �� A��5��5��%+��5 /M��b& 0+�&�5A 03?ab	 ���*  �� 0+� ����

��� 5�� ���HC�A��5�= & ^�<+� �� �@�	�C0 % )5* A  �)��D.�C  &��� �� A�� �� =�_�5 %  �����?�  �9� ��&�5 /�	

5��� A��5��. ���A ��5+*% %��� @5 W��C /�	�5�O �D�= % ��� .  

6R7@ �@�%+� �� 5A%�& LXO � ���D?+�& P?�= /H?+. �N;� *�?H�	 �&�� A 0���@��  0.���  /9H) 19?+   �9�F  �9K+� 

0& �< & 07>�� ^�%,� �� %��� ^@g 55�P .  �D9H) 0N9�1C �5   ��9h =�?P�9	�C =�A 0�    09;h�5 0P5�9�
  �9�

�_�%N�  % D9H) T���& .    9� %9��� =5�9O 0���9h @5 �       =�9)�D��@5 �9n& =5�9O �9 ���D?+�& �2�9.A �;?9.A

 ?&���&�	H �� �� ];?O *:+�@5��D�  �9)=   XD9H& /92��,? ]) @5 %9 +�&�  9�;, �9D�0(   %9+5�P '?9?4	 . ��19?[<	 

 � ���D?+�&=5�O g��4& %��� " � ?. �H�, 02g�� /�H, A �;� �5  %9+5�P \93+.      =�?P�9	�C Z�9�D7� �9P�

/.5 �n& *5��5 5��A �) 5���& A �?[	 1��<	 �)A��5��5�� * =�)�D��@5   19?+ 0D9b_+� �9D��@5 % +�& /.5   %9���

�5��D.� %+�� .@5 �����1P /O���5 A �)�D��@5 ���4	 5�O=  �5 %�����A5  =�D��@5 =�) �%9� '??4	  L9.�	 

+�+�, %7�A0 *5�?P ^�<+� .  

6R7D 0���@��  ��%X&=��� �%� �� �@�	�C 5��& 5A�A =5��O�    09& ��9� �@�9	�C %� 5��@ ��5�X& �� ��   %9  �A   �9 ���D?+�&

�
 %?2A�?	  ��DN	5 Y� �� �))@�.��N�
 (0���h %?2A�?	 @5 W< . ��_D.5 % +�& /.� 0.��� ���,]�[.   

6R7I =5�O � ���D?+�& �&�+��  �&��5���& 0& ��@ %���:  

• ���D?+�& ��1?[<	 U�� =5�O � ) �@�%9+� ���, =�)�	�C j�+ A =i�+� �&��    �@�%9+� /9,5 *=�9?P   *=�9?P

�@�%+� � &�5  A =�?P��?v(* 

• *� ���D?+�& ��1?[<	 \3+ ��& A �5��D.� {A� 

• */2��, 0+�&@ ��A5 

• *���D+ /S` ^�O 

• �+�D.
 *0.��� =�) 

• �+�D.
 @� 5��O� =�?P�	�C @A�<	 ���� �5 ^@g ��&�%,� 0.��� =�). 
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6R7K ��&�+� 55�P �?[	 �+�P�%� ��V �� ��@ (�%)� @� Y� �) =��� %��� � ���D?+�& =�):  

•      /9��!�  *5��9O� =�?P�9	�C ��19?& W< . A ��� L���� 'Dh�. cab& ��J & �� ��DH& � ���D?+�&

 5A%7u0+�+�, %7�A ����X& A L���~ A @5 

• �� ���A � ���D?+�&  @� �5��D.� A ^@g ��!>V� =�A
5�P ��J &]?�3	 /[� =�A�~ G,��& �5 �
  =�?P

� ?[� A G��.  �4�� ����� �5 /6��7 =@�.)�@�%+� �?J+ ��P�� �5 @5 =�?P t�h =�)(u 

• �� =5��& � ���D?+�& /?��4O jA�� ^�_ ) �� *=�?P�	�C 0���@�� ��J &     /?49~A �5 �9??s	 *%9�%� =�)

/?��4O /?4~A �� A ��+�. @A�� ^�_ ) �� '? K�) A =��� =�) =5�!�?v =�). 

6R7M �+�D.
 .���0 4&?��= ���� A ��� {A� =�_+@�� =��� &0 %��� �+�D.
 @� @A�<	 u.���0    =��9O =�_+@�9� �� @�?+

 5��5 /9;! '??4	 /[� /?4~A .          ��5�9X& �9� %9��� 0+�9&@ ��A5 �9) �5 ����9��	�C =5�9O �9 ���D?+�& ���9D+

�+�D.
 5�� �H��X& *0.��� =�) . �	�C Z�D � /[�P?�= �M�� M�   +�+�9, %97�A ����X& A L���~ �SV0   %9���

@ 5���& �5�.��� �V���& '?��BH& L.�	 �0 =�)  % ����� 5�?P ^�<+�:  

���(   ��� �5 @5 ��%X&����4& L0 �+�D.
 @� ��M �)= .���0 �?u5�� �Db  

 #(  [<	 cX+?*��1 �`5�7* ��� A ��+�.�v L?�1O� }!�� Z��4& �� W @5 5�9X& @��  9.��� �+�D9.
 �0 4	 ?9?'  

�%�* 5�Pu5 

6R7N    �9�@ ��&�%9,� �� 0+�&@ �	 *%���+ @A�<	 �V���& 0.��� �+�D.
 @� � ���D?+�& ��A5 �5 *����	�C 0DO���5 @5 �P�

0D7 %��� *%��� �%b+ ^�<+� %�
 ��! �� =�?P�;� ����	�C /?��4O �&�5� @� �A%X���:  

• �	�C W��1O� �5 �`z& �&��! GO� A =�?P�	�C /;! 'Dh�. cab&*=�?P 

• �&�+��   ��9��C �	 =A 0DO���5 @5 j��<& 0f���� �?) /�	 �� =��+ �� ����	�C /?��4O �&�5� =��� =1��

*% N+ @A�<	 �+g�. @5 %7 @� Z�. 

• ��4����D.5 �?[	 =�)       09SD� �>9�� A 09.��� �+�D9.
 @� W?9� =�?P�	�C ���N	 @� =�?P�;� /[� ^@g

�
 *����	�C �� �) 

• {��1P �?;� /S`  =�)�V���&. 

 

 ]>9`i7 �����^ ����� 	��*  

  

S�����A��
 ���
� *�>  �[}
 �  (mSv) ~�n �  (mSv) !��) �� !�  �  (mSv) 

Z�. 8 �� ��� 

��& A5 � �� �� 

*      j>� !%��A) �� �`�� �� ���L
� {�% ]>9` �   �`�
  �9W��AAU� �����_ 9$�> <���J
 > �� ��9����� �AAU� > 	�� �� ���h� 	 ��k) ��
 9���.  

  

6R76R A �`5�7 j�,A ��& �� �� �5�� @5 {��1P /O�?�+�D.
 @� W  09.���* �� 9� % 0��9�@��  A� �9� ^@g=  � �9;!�  5�9<

�C ^�<+� �`5�7�� 5�5 @5 A�DO�0 ��	 A �S.��&?� �)^@g =  P�9;� /[�?�=  �9,A @�� ��9�D7� G0  %94�= [	 9? �

5�� .0�+��. �� T���& 0�.� 0.��� �) @� 0���1P ��>h  ���5�DO� x��	� v =�?P�	�C ��?�5�!=  ���9O %��� *

5�� �5�5 j>V� 0+�+�, %7�A ��.  

6R766 /.5 0DO���5 @5 ��?XDH& �� 0+� ���� =�) "��bF �� 0& ��� �@�	�C =�) 0& 1?+ %  �  9� %+��	 � ���9 !   ��9?4&

�� �H��X& A 0.���  �+�D.
.���0 �V���& 0N�1C �� ���� =��� �DH)  �5��D.� 5��& =�5�?P ���,. 
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A������� V0
 S�  

�DH) 0N�1C 1��& �) �5 ��� ��& � ���D?+�& �&�+�� �5 55�P ���� ��@ ��&�1�� %��� =� .  �&�+�� '��-�.� ��  ����X&  

0+�+�, %7�A  ���J+ �� A  c3aD&  Z�BH& A  Y�1?O  /��%[�  �?[	 =�_+@�� A ���� *  %��� �%�.  

6676  �&�+�� '�� �5/?)�&  4	 A��4O5 5�%  � ���D?+�&  ��&  %��� ��� �+�P �� =�   %�����:  

• 0���@��  0N�i����5��  ^��	 �5   T�X+ ��&��N&� ���  ���C %���*  

• 0���@��  =�?P�	�C  07��+ �5  Z�D �  �%�  /�	 A  ���J+  ��N&�  ��C�   %��� *  

• ��N&�  0.���  �XSV �5 �J+ %�%<	 A  =% �  07��+  Z�D �  �%�  A /�	  ���J+  �D��5 5��A  %���  *  

• -�.� ��  ef.  Z5�4&  0f?�& @5  /J;v A  0��@�	�C  ���	 �� A  ��   ���9??s	   �9�D�&   Z�9�D7� A ��%9X& *  

=�?P�	�C  ��X���  %���.  

ii7m 5�&�+�� �  � ���D?+�&  ��&  ��@ 5���& %��� ��� 1?+ cab&  % ���:  

• /?�� �)=  �@�%+� 5��& =�?P *  

• ��&@ & *��  ��4O5 5�%4	 A  �@�%+� =�?P *  

• \.� & '��	  {A� =�)  �@�%+� =�?P  ��4����D.5 A  �[+
 A*  

• �+�D.
 =�)  G��&   ^�%,� �+�D.
 % +�&��&�%,� A  ^@g  ���� �5  W��1O�  �[+
 @�.  

667;  %�����A5 � ���D?+�& =�     ��_D.5 �� �@�%+� =�)  =�?P �4����D?+�& A�)=  0P5��
A /H	 .��?�6   =��9� 07��9+ 

Z�D � �%� 5�?P ^�<+� ���J+ /�	 A .��?hy 07��+ =��� 0f?�& ��D?+�& Y� �� ��DH& � ���D?+�&  @�9.= 

��bF �� ��� A �) ��& A �_+ A GO5 =�) ���HC =��5 ���%��� �D��5 5��A �&�+�� �5 %.   

ii7r 
��_b��&@ =�_�5 T�X+A �) �5 �� �� �
 ��bF ��� @�� =�) 0& ��5* %���  �9� 0���h =�?P�	�C �J+ @�   0P5�9�


�&�+�� �SV 0�f. ��D?+�& ]J & =� %+�� . � ���D?+�&0P5��
 ��@ T�X+�5 5�� ^�<+� %���:  

•    ��� U�f. ^��	 )�J��& �h�5 �&��  �)(* *��1�� *��1?[<	 A �� � �� �M =1?F �)� &  '� -��	 �5 �V

*/.� �5��  

•    -�S� A 0D6��7 =�) *0; .�C W�� � *�)� @� �%� r��h ^�_ ) t�3h  Z�9D � ��&  �%9� )  �9)��D?+�&

A 0�A�h �5 Y�51+ %��� % ��� -�D.5�5(*  

•    +�&�5 �����?� Yb	 A ���;&0. 

  

12-  � �
 	�AT���) S�����A��
     

�DH) 0N�1C 1���& �5 %��� =�:  

im7i �&�+��  � ���D?+�&  0S.� &  /[�  /��!�  ����X&  '��  $�%& �� T�S	�� �5  =�?P�9	�C   ̂ 5�9&  A  =@�9.�)�    5��9&

 �@�	�C'DO�P �J+ �5 ��  *L?�& �� �)� %7 =@�.  �S.��& A  =�?P�	�C  �A�P =�)  0+����  55�P ���� A �?[	.  

im7m ��>h  ���D+  � ���D?+�&  �5 �� ����O  0+�&@   ^�<+� '?4&0& 5�?P*    ��9.�@�� �9� @�?+ ���� �5 A /S`  %97�A

0+�+�,  5�� �2���.  

im7o �+�P�)  O�W��1  � ?&@  0f?�&  0P5��
 ��  0��+  =@�.�)� @�  4��. �@�	�C 5��&�� ��  0+�+�, %7�A  ^>!�  5�P5. 

6:7@  � ���D?+�& �&�+�� ���D+�� A /S`�+�_0 5�� .  

                                                 
1 Smear Test  
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13- C�W �  ������� !"�#$A �CH�9
 <�)Y��
�>�  ���
(  

��h ��&�%,�0 �?S, @� /?��BH& '??4	 A �)     L��9�y ��9 ���� {@�9&
 $��%	�5    D6�9�7 ��&�%9,� =��9��0  -�9.��� *

�DH) 0N�1C Wa� �5 0 ��� 0���@�� �� �%� �Dh� � ��,��	�  :9+�i�A� L���� �5 0P5�&
 ��J & �� =�  =�A�9~  /9.�. 

5���& \;v� =���f~�* U�f. 0P5��
 GO� �n&* 0& ��  �&�+�� �� ���	�+�P �� =1�� @5 �� 5��+ ���� =� �5   ��9_+ '?��C %7

D��55�� � .	5��& �[  5��O� ��� ��<+ *� nD.� �5 /���O     ��9�?� @� =��9O /9S,��& �&�9� 0N�1C =�)  5���9& �5   �DQ9.

1s&= �� A /?4,�& =�) ��%X& �� ���b&  �@�	�C5��& =5��@)5A%7�5 � Z�N� �_?P %�����( � �&���0 & *5A�0 %��� . 0D7

�5 *=��O 07��� 5���& �P� %��� 0+g�V ��! ��&@* &0 ���	 �� �J+/��%[� Y�1?O Z�BH& . @�?  ��9 ���� {5�P ]DH

�	 5��+ �5��D.� 55�P � ?[� 0;s� /6��7.  

�5  /.�?C�  U�� /?4~A @� =�3Da& �5 :+�i�A� =�) �DH) 0N�1C *=� ��� A *=�?P�;� =�) {A� �
 W)�� =�)   �9)

/.� �%� �2��� .5���& '�� �%� ]P �&�� :+�i�A� ��bF �) �@�	�C 5��& 'Da�� *@� /S,��& A  �9� �� /.� 0+����?�   5��9&

*�%� ��&�5 �@�	�C j�[	 �n& =5���& ��F5 0& ��� %.  

  

14 - <�����
  �L��)  

6@76 ��J & @� 0;�� 0N�1C �� ��4&* ��DH& A �?�A� 0���@��   /&>9. /?49~A  ����9��	�C  09&  %9���.  �9&�+��  =�9) 

0N�1C �� ��4& 0;s� /6��7 0;� Z��� �SV %��� %7�A L���~ -�.��� A 5���C ^�<+� 0+�+�,.   

6@7: ��� �� �� =5��O� �?;� �� 0& �5���P �4�� %+��  %9���    @� %94� A �9S,  9� A ^�%aD9.��  ��A5 ���9�   �%9& �5 =�

� Z�sD�� � ���   ���, ^@g 0N9�1C ��9 ��4& /9�	 =���f~� L���� �5 A 9+�?P%   $��%9& A�
  �9)   /9S` %9��� A 

 0+�+�, %7�A �� @�?+ �����5�2��� ��5 .   

6@7; & ^�<+�+�+@ �n& t�h ����M�	�C �� ��A�b0 _;&�7 Z��D7� �M0 & ��+
0  5A��� �)�+� M��M @� d0    '9Q�& �9M

P�	�C /.�?�= v?5�!�= �5�A % ��� �5��+ /O� +� M��M0 P�	�C ���_+ �M?���� *% DH) ��b� %�&�+�� �5  =���

 ���, 0N�1C �� ��4&P?5�. 

  

15- <�W=P� !O[  

it7i �X��.  =�?P�	�C  �&�� %���  &%��� ��@ 5���:  

• ��!>V�  �f��� �5  /?)�& ��  �� ���  �� �< &  =�?P�	�C  0;s�  0& 5��*  

• ��!>V�  =�?P�	�C 5��& �5  �� �@�	�C 5��& 5A�A A  �%�  ��  @� �+�D.
  /S`  A % DH) �Db?� �5�5  0��9)   �9�  

@5  -�.� ��  0���@�� �[+
  �%�  /.�*  

• ��!>V�  G���  ��  ����	  &@ A��  Z�sD�� =�?P�	�C *  �� �@�	�C 5��& 5A�A A  �%�  =���    Y9� �9)  @�  *�v�9b& 

)0+� ���� 5��& �5  ��  W?� ��  Y� @�  0& ��� �&�O��� %  �(A * 

• �X��.  =�?P�	�C  �� �@�	�C 5��& 5A�A ��  �%�  ^�_ ) �5  e+��.  �;h�%& ��  :+�i�A� * ��  @� %��� =�?P�	�C    �9�

C 5��& 5A�A�� �@�	�  �%�  =5�! L���� �5  %��� 1���D& ��� .{��1P    09.���  =�9)   �9V���&    ��?�9~ %9���  

55�P. 

it7m �%+A�C  =�?P�	�C  �� ����   ���A5 �5 %���  =���  �
 @� %4� A  �,�%7    '9. �9	  ��  0_��9. *  09. A   Z�9.   :9C   @�

��	�h  =��%[_+ �	�C �� ���  5��. 
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� �;M ��V0 �?��	 Z��� �� /��5 ���	 %��� *�C��=  =@�9. � ?[� A  /96��7   0N9�1C =�?P�9	�C �5    �9DO�P �9J+ �5

0& 5��* @5 %7 0�A ���5��%+ 5��.   

6I76 �A`�� k)��	  

�� ���� �5 1��& �) �DH) 0N�1C =� %��� {A� �%� �?��	 =�) =� A /S` �� 2�	?%  �%9�5�P   *%9+�  5��9& �5��D9.�   ���9,

+�?P%. 33aD&�� %��� 0N�1C � A GO� & *0ba��` ���fh @� 0��+ �D9H) 0N�1C    �9� /S9H+ �� =�{A�   =�9)

�_�5 % +�& ��D�A�%+�. A MRI % ���+ 0.��� .  

�� ���� W��&@
 @� 0|4� =�) � *03?ab	�  Y� Y�� �� /.� �D[� *���5�� 5��& �5 t�3h����)  5�� ^�<+�)  �9n&

 ��_DH��5�M .(��� '�� �5� L �g��4& =�?P�	�C ����) =�?P�	�C  09X;	 0N�1C 09&  5�9�    %9 �
�O �9) �5 A

%��S+ 03?ab	 �� 0+�&�5 W?� @� � 0;?&  ���?.55�P .  ���5�� �� �<+
 @� =���5 Y9H��  =�D9b?�  % D9H) *

W��&@
 =�) g�.5�h�  ��J7>& �� %���t�h 5�� ^�<+� =���C �?��	 �J+ @� .  

�� ���� � ��	�C /?.�H7 /;!=  �?' YH�� *=�?P�	�C @� 0��+ 0&  �, %9+��	     '�����9 � *%9��� �9J7>& �9�  d9�1C

c3aD& ��&�5 �� c?ab	 =��� %?B;��+��5�� @� �5��D.� @� �S, %���*     �%9?C j>9V� ��9�?� 0_;&�7 Z��D7� @�

% � .�& '�� �5��5 /.� ^@g W��&@
 ^�<+� �� ]?�3	 @� �S,* 5 '?�a	@  /��%[� Y�1?O Z�BH& L.�	 ^�<+�

5���C .  

�� ����  {A� \;v� �5 �)= M 03?ab	� �� @� �5��D.� H Q	?] 0& ^�<+� �?P5 9 � *?' @ @5 9�5�= �5�  9�+ /9O�0  %9 M. 

5�� 5��&�5��B;M�+?%�)0� �+ ��S! /�� @� �M0  ]7� @5 *%  M��+0    /9O�� @� �%9� GV�9. �	�C @�  �9)=   �5�9&

&0 ���% .|4�0 5���� A��5 �) )� �n&�1A E�	�% (& ��S! /�� @� �M0  A %9  M   �9|! �5 9�  9��h /9O�� �0  G9�� 

&0 & %+��0 �[& �fh % +��	0 ���=  �?%+5�P #�H�& ' .���= P�;�?�= �	�C @� P 9?�=   9 � �D9.��h�+? A '

�� ]7����	 %?� �)= SDM0 Q�1C Wa� �5 ��& % F �50 �DH) �= � � 5A�A �9�& �5 t�3h    �5 W9a� �9�

5 ��4&�P ���, %?%+�.  

�� ���� �)A��5��5�� @� 0|4� �?J+  %����  ��HO A�� � �0& /!�. ��	  %9 ���+ ��9S! '? � @� % + .  �A�9~ '�����9 �= 

�. /��N&�  %?B;��+��5�� 0+�&�5 1��<	 @� �S, ���?� �@ 0_;&�70.��� 55�P .     ��5��9� ��9+@ *�9�� Y9� �SV

 5��& �� %��S+�@�	�C  ��&�5%+��* �N �� �_& ��&�5 '�� ���?� ��� ��<+ =��� %��� ^@g .�5  �9?v  '9��  ���9� 

%���  ��&�5 @� %4� �	 ��A5� 0)5�?� A 0_;&�7 � ���4	%DO�.  

  

6I7:  ��A5� ���� �L��) �  �L��) 	�AT���) 	��� 	�   
�� ���� �DH) 0N�1C 1��& �) �5 %��� =�  ��9b�� /?��BH& �� 033aD& ��Q�1C L.�	 �)A��5��5�� 1��<	  A 1��9<	 

��&@
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• �J+ 5��& 03?ab	 ���3	 \H� =��� ^@g =�?P�	�C �,�%7 ���?� �� /O���5 ��+�*%  

• W��&@
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 =�) /O���5 0;S, 55�P*  

• U�f. �� )��  �J+ �5 0N�1C =�?P�	�C �55�� �DO�P.  
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 �%+�.�0DO���5 @5 �|!�0� �	 ��% DH?+ �4��f& /*  

• �� �5�A
 /.5  �� \.� & ���3	  ^�<+�\.� & {@�5�C* 

• M Z�D M?�0 ��_D.5 �)= �3	���5���= ��M@5 A?��	��S.  

�8 ���� � %?B;��+��5�� 1��<	 @� �0+�+@ �� ��5��� ��+@ �� �	�C �� ��&�5 �� c?ab	 ��J &    %9+��5 =��5��9� Z�9�D7� ��* 

=��55�h 5��u  �_&���Q   %)��� A ]2>!=�, 0N? ?;� 1��<	 ��A�~ �� 0 S& % ��� �D��5 5��A .  

 *�5�?� ���5�& 5��& �5 0)5�?� �,�	0+�&@ �	 ��5��5�� ��A � �=��%X&   W)�9M� %9��   �`�9& @5 �9� v?  �9��,�

� �� 0��S,?*55�_+ �XD & ���h� 0& �?��	 ��5.   

�8 ���I �� %?B;��+��5�� 1��<	 c?ab	 /[� ���5��* ���� �5 �[ 	  5��A A ]92>!  %)��9�   =�9, 09N? ?;�   ^�9<+�

5���C ��?D�� ��%X& AD =1��<	 �-�.� �� %��� W)�� �_�5 ^@g =�)��?4& �� *�%� ef. *�@A .  

 '�� �� �A>!�5 {A� %��� 0+�&�5 =�)  0+�9+@ �� �;&�7 ��+@ �� �)%?B;��+��5�� 1��<	 @�     0_;&�97 Z�9�D7� �9�

0& �?� �� %+��5 % )5*  =�?P�;�%�
 ��! �� � ��;M %)��� A ]2>! �� =5���& � nD.? ?Q0 �,=  �D��5 5��A

%���  .  

������  ��J & �� [�?@�. � = ���[�	 %?@ ��%���� �= � �)?� ��� �
 ��!�%:   

• �`�& ]DH?. ���M A  �����?� e?�� /��) c?ab	 =���*%��� �D��5 5��A  

• ��4����D.5  =�)#�DN& {A� @� Y� �) =���   093?ab	 =�9)  �9�  ��9J & �  \9H�? �D9b�'   ��9!>V�

W��&@
 @� 0N? ?;�  �J+ 5��&'DO�P �J+ �5 �� A  �� )�� U�f.%+�� �?[	*  

• � ���?� �� T���& ��!>V� ��?21�� ��V A �&�M e?�� 55�P /S`*  

• �)�D&���C= O?1�Q0 P�	�C ��1?& �M 5�� #�aD+� =��V?�= ��� ^@g= ��!>V� \HM*    ��%9X& '��9D��

%��� 'N�&. ;M #�aD+�?��	��*   i�9+� �5A%9�&=  �	�9& �@�%9+� *�   �93	 \9.� & ��9&@ *:���5���=A�@ * 9� �

;M?�)�D&���C A ��	��= SPECT � �PET �)��DM�O �&��=  �9� P�1�0�  9��  	��9�0  9J 	?   �9M %+�9� ]

�D[��M '?�?�3	 /� �5�� 5�<��*  

• 5�%4	 *0N?&� �5 ��4��f&�5 �O�] �)*    9� #�9aD+� =��9V �_�5 =�)�D&���CA 0+�&@ �;��O   '��9D[� �9� 5�

�J+ @� ���3	 � /?�?�� %�
 /.5*  

•  ��	��?;� ef. �� 5�� ���7 �� ?�V� �_�5 T�X+ �� %��S+ �5��
* & ��F0  }!�� %+��	 W)��  /9?�?�

 ���D+�� *55�P �%&
 /.5 

• ���?� �� #
 �%+���h 5�� GO5 =��� =�`�& {A���)A��5�0� /.� �� ;M @�?& GO5 �0  %9+5�P.  A ����9�?� 

�� ���A  ���5���	v?%4� �M %+5�P \ @� � W��&@
 ^�<+��  ^�%,� ^A�%& ��V�� A ��4��& (�3&   ���5� G9O5

*%  M 

• A ��?hy �)A��5��5�� =��%[_+ �|! Y��5 t�h A       $�9�& �9� �%9& =�9)A��5 �9n& 0��)A��5�?`�	 /�	

��N&� 0	��� �5 ���� �H?� �5 0;Nb& �� 5�� %)��h ���C=��5�����3	 % N+ 5�<��. �{A� '�  'N�& �)

��� /.�= �1O���&@
 /,5 W�%��� W* + =�	�C /6��7�5 0�A?% DH) �`�& 1. 

�8 ���8  �� 0��<+
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  =�9)   �D9H) 0N9�1C   @� =��?9H� =�

 � ?. @� �)A��5��5�� GO50& %+�� * 0)5�?����% @� :C 0	%& =��� ��&�5 55�P �,�D& . '?9 K�)  9�?�)50 
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H Q	 ��S?��	 �?;� A %� ��? ]m�� ��� �%& �� %�� 5�� Gf, /!�. .���=  � ��9!>V�?  C �9� �D9b?  /9.�� 

 �4���&��5.  

�8 ���� �&@
�ab	 ��b?30 Q�1C0 �DH) �= H Q	 ��? ]m��  �9. �� A�5�� ��    09�+ /9�� @� �9� �9)A��5�  %9+��P*  @5

@� � �� =5�?0�+ ' % )5.  � @5?& �� '0 [� �� ���	?�  @�.= 5�� ��%X& W)�� ���V @���+g�V A A��50  �5�M

��3	 ��&@=��5��� 	��� �50 � �M? %��� �5�, ����&@
 Z�V �5�� W0 %+��� /M�7* W)�� 5�5 .  

g��4& %4� � @�&@
 �)�ab	 W?30 Q�1C0 �DH) �= H Q	 ��? ]m��*  A 0��9�@�� 9�@� �� �5 @5 9�DO�0  9 �? '

~	�A�0 5��%+ . 1��<	 5��&�5�. =�[.�5�� �� �)A��5�) �n&���P A %?] (@5 �S.��& �5�DO�0  �?'  '?�a	 A

%��� =�A�~ /.� 'N�& YH��.  

�8 ���� � �� 02�)A��5��5�� 5��& �5 �;M @� /!�.?� �5�& =�) 0& GO5  �+�n& *%+��� � ��� !;�� GS &0  )5�9	�C0   �9�

 '? �� �0& #�H7 %�
 .@� :C �� 02�)A��5��5�� '? F 1��<	��b	 �� %� �  �5�9&   #
 (�93& �9� ���5� A 5�9�@ *

 � @5 ��%X&?5�5 W)�M �� '.  �n& �)A��5��5�� 0|4��% *�@�	�C % DH) 0��)%?B;��+��5�� �&��  �M  Z�9S+5 ��

� 03?ab	 ��b��&@
 ���S! /�� @� 0P5�. 0& %���+ A /O�� L.�	 %?2A�?	 �n& '? � =�) 0& #��  %+�9�. 

Z�n& =���  *0_;&�7 c?ab	 ^%! �� 0+�&@�%���  'N.� =���1��<	  5���< & %� =�?P�	�C ��=   '?9 �

0& 5�P5. =�?P�	�C @� =�?P�;� =���  '? � =�A�~�?v =�)/.� =�A�~ ��@ 5���& /��!�:  

• y�a	� �A�0 ���=  cab&5����5��� �= �� �?)5�0   A��5�9�5�� 1��9<	 @� �S,    =�9)5����� �5 �9��3h

0+�&�5* 

•  A j�[	 @� 0��+ 0P5��
 WaC @� =�?P�;� /[� t�h ���	A ��5� *j�O%&  x�! �����?��%� ��&�5   �9�

A��5��5��. 

�8 ���� �50N�1C =�?P�	�C }�� 1��<	@� ��5��� ��+@ �5��+ 0 nDH& ��A�~ ��  A��5��5�� 0+�&�5 %?��	0& 55�P.  ���

��5��� ��+@ %��S+  ��&�5 /�	�5��& � �@�	�C %+�?P���,* �_& '��  ��� ��<+ �;BH& �� �5�&�5 ��?&%���.  

�8 ����� � ��� ��&�5 Z�S+5 �)%?B;��+��5�� �5 ��5�X& 5 *0+�&� %���   ��9� 5�9� �?9��	 �@ �����?� ��=  9� +�9&@ ��A5 d0 

@� cab& % ���+ =�?P�;� =��5���. %��� �� 0+�&@ ZA%� 1��<	@� :C �5�X&� 5�� 0+�&�5�@� �)A��5�   =��5��9�

 5�� =�?P�;� /.�?C �5� /.� �%&
. %��� 5�� ���	 ��&@ '�� �� �) �� 'DO�P �J+ �5 @�?+   ��9&�5 �9�  �9)= 

%4�= �/.� �%&
 /.5 �.  

�8 ����� �)%?B;��+��5�� 0+�&�5 =�)@5 1��<	��?�?� Z�N�� �5 0��DSH+ ��! �� 0+�� 0 "0+g�V   ��5�9& �9� 9� * �  /9;!

%X& ��[6�� ^�l.� A Z�1+� �5 �)%?B;��+��5�� '�� �Db?�  �)�)� 12�7?���	 A / 0& %��� .���+�5�& �� %0  �9M   �9�

 %���� ��HO*�� ^�?H+�D.� A�� 0& ��&�5  %+��)�P
0 �M 5�� �5�5 ��  �%&I  ��&  �& �9�! �9� ���	 �� 9? %

�l.� ̂�K� @� �) �h �%� ��55��5= %  M.  
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�� ���� {A��5 =�) 0+�&�5 �)A��5��5�� �� �� 1?+�%  �S.��& �V���& �|! 0��� @555�P /S` �V���& ���D+ A . 

�� ����   =�?P�9	�C �5�9� 5A%�& /[�   A =5�9! ^5�9&    �9|!� @� Y9� �9)=      9&�5 /9�	 �9� =��9�?� �5��+�9h  �9� ��

 */.� �DO�P ���, �DH� �� A @�� =�)%?B;��+��5��h�	?c ���?� %��� +�&@0   �5 @5 �9M 5�9?P ���� 9�DO�0  5�9O 

d�M � �� �%  M? @� ���� &?;0 .? ��9,>& A ��M5�M 0DO���5 @5 A ���  @� =A ��P%9  M �  &? 9;0  9.? �5 ���

% N+ @A�<	 ��&�5 ��A5 0V .  

�� ���� 1���& {A� %��� 0;�! A 0�;! 0��) @5 �D��?D�� '?�a	 =���   '9�� �� A % ��� �D��5 c?h�	 ��&@ �5 �����?�

% ���+ ^�%,� �����?� c?h�	 �� /SH+ � S& .��!>V�      ��%9X& A ����9	 *A��5�9�5�� j�9+ *���?� ��3ab& �&��

55�P /S` %��� �%+��?,�� �D��?D��.  

�� ���� ���= �a	?DM� '?����� Z�S, 5��& �D= h�	?� @� ���?� c?�D.���& �0 ��&@ j��<& ���	  ��9)0    A \9,��& �9M

5��O� 5�!= � �� M �5?� @5 � )
 A /��5 % )��h ��|7 ���?/O�P �J+ �5 �� ��� .���= ���� �S.��& '�+ %? ��

 �5�& �`�& ��!�@�	�C & A?h�	 ��&@ �5 �� @5 � )
 ��1?� c?� @� ���?/O�P �J+ �5 ��D.���. 

�� ���� 'DO�P �J+ �5 �� %��� ���?� c?h�	 ��� A �X+ A ��7 �2�H&� L�&0P%+@ �  *���?� =@�.�%� ��Q&� @� ���?�

��� A �5��+�h 5��O�� LGO5  ���?� �5��
 �����	 '���5�� ^�<+�.  

�� ���� ��&�5 /�	 �� 0+����?� ���aD.� 5�5 '?NH	 =�) �DO�P���,  %��� %+� �A%& ����X& -�.� �� %9+5�P c?h�	. 

� �5� ����X& ' %���@5 � )
�� *0���h��� A 0P5��
 YH����?� L DO�P�J+ �55�� � . 

�� ���� ��?� 5��& �5+��0  ��Z�D M ���, �J+ �5 t�h ��J7>& %��� % DH?+5�� �DO�P . 

  

6I7@   gA�f�  �L��) 	�AT���) �  !A#A�  

�� ���� '?�|	 �&�+�� �5 /?�?� �� ^�<+�?. A e?	��DH? d3?ab	 �7��& ^��	 0��  \.� & /?�?�    �9� �9< & �9M

�h� b	 ��!>V� �� 0O�� 03?a'��D�� �� ���� A ���?� =�?P�	�C     /9.� �9J+ %9& %9��� ����).  ��9�   �9&�+��

@�� �&�� %��� 0�?� '?�|	���0 5�N;�! ��_D.5 *�) @�����0   9b	 *%9� ��A�3	 1?��+
 *���3	 /?�?�?a  /9;! c

 /?�?�'?��C  ^�<+� A��&�%,�  Z�D � A 07>��P�	�C?�= � A �� M��M?�����  %9��� .  Y9�A5��    09�?� �9&��

+�Q& �&��? ^1@�� 5��h)O?d�% (�D+�M Z�D M �? 9�0  �9D+ U>9�� *�      19?+ � 9.�C 5�9Q;�! 5�9S[� A ��_D9.5 �

0& %���.  

�� ����  �&�+��'?�|	 /?�?� ��@ 5���& �&�� 0& %���:  

• �@�%+� 0N�1?O =�)�D&���C =�?P ��_D.5  =��5�����93	 =�)*   ��9&@
 '9��  �9) �� 9�%  ��� ��9&@ �5   A =@�%9+�

�� ���� ��A5  =�P ^�<+�?5� ]�[ *  

• .���0 ��SD!� � �����?� ��&�5 A c?ab	 �5 �� ^@g 0N? ?;� A 0N�1?O =�)��D��O �0& ��� 5A�*   

• {A� ����. /S` �V���& ���D+ A =��� =�)*  

• .���0 ��SD!� ��� A ��?.��S?���� ��� L��1?[<	 �D��@5= � ���D?+�& A. 

�� ���� ��_D.5 �)  %������f& ���� �5 �� 0f& O ��3ab0 �
 �)  �)5��%+�D9.� -�.� �� A /.� �%&
=  �9V���&   ��9�

 �  *%� ��V� �� =��V? O �J+ @� ]DH?. 5�N;�! �M 55�P ���7 �� 0 A �� �0  Z�S, ���,/.�*   '9�� �5 A

%��� ���� �&@
��� ��+ �� �J+ 5��& W?#�;f& A e  ��'��D��  ���?� =�?P�	�C  5�9� ^�9<+�.    \93+ @� %94�

��� ��_D.5 %��&@
 =�) {���C       ^�9<+� �%+@�9. �9+�h��� %9?��	 5��9& 0 O ��3ab& �� ��_D.5 /X��f& =���

5�?P.  
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6I7D ������ \�4�   

�� ���� 0	����5 �� W��1O� =1��<	 @5  @� �� )�� U�f. �� ?�V� =��� 0N�1C '?33aD& /.� ^@g *%��� =�A�~

�� ��4& A L���� 'DO�P �J+ �5 �� =�?P�	�C '�� W��1O� ��A�~ @� % ���+ �J+ ^>!� 0 ?���.  

      �49�� �9�����5 /96��7 ���C =�)5��%+�D.� 0;� Z��� /��!� 0N�1C =�?P�	�C �5 �� )�� U�f. �?[	 /[�

 =�A�~0& %��� .  

�� ���� �DH) 0N�1C 1��& �) �5 � =��� )�� U�f. %�� 0N�1C '?33aD& L.�	 �DH) =� ��   �9� �9DO�P ���+  �9� *%

%��� ��J & '��:  

• 	��� �50  @5 �M� � �D��?D���� )�� U�f. @� �J7>& ���, ��V �� %��� �D�M* 7>�� ��&�%,�0   ^�9<+�

�C�5�* @� ���<?D+ �5  =�� �&� ' /.� 'N�&ab	 ��!>V�?30  \.� &b+ /O���55� �� + �5/��[  5�.

O�M0 ���= �? /.5 �� ���%&
 %)��a+* 

• �K+� F @� �D��?D�� U�f.� �� )��? �Db%��� =�_+@�� �)= g^�<+� ^@ 5��  �	�V�?  55�9P ���7 ��   �9�

� A /6��7� �0 �?S.� & ef. �5 ���0 0& '?&�	 55�P. 

4	 �	??*��bM ef. �5 �� )�� U�f. ' �� )�� U�f.= �%� �2��� �5  /.�?C� 0& �5��D.� ���,  % 9���. �� 9� %

/��5 ���	  ������� �[ 	 U�f. '= � �+��+?�� ��� A /.�  ��� ��� 9�  �%9� 5�94�� %  � '9. A? �&@
�5 ��9��  ��9b

��� �;Da&� 55�P.  

 

6I7I �  >90
*9�   

�� �� ��  �%� 5A%�& @5�� �����?� 0N�1C =�?P�	�C �5 0�+ ��� 5A�*    A ��9)���) 0N9�1C =�?P�9	�C �5 �&�   '?S,��9&

0& Z��!� ���?� 5��.  

�� �� �� @5 5A%�&�%� ���?� '?S,��&%��� �� '??4	  =�?P�	�C �5�� 5A%�& =��� 0	���D.5 A�
 �) �,>& A� ��P%  M 

[	?5�� � . T���& ����X& /.� ^@g '? K�) �����?� ��   51+ A A��5�9�5�� �9� �%9� ��&�5� �
 ��9Q  �9)  /9[� 

=@�.5A%�& P�	�C?�=  �?[	 =5�! 5��O� A ���?� '?S,��&5�P5*  5 �9	      �92��� '�9~ ��D9.���?� $�9	 ^�9_ ) �

�?��	 '�� *0)��� ���?~�	  ���� �� �)0SD� 1?+  �5 ��+
 ��?Dh�5�?P���,. ����D.5 '�� %���  �&�9�   ��9�+

J+ �5��+�h 5��O� �� T�S	��?�H�) �* ���5�� %��� %+��5 =�A��� /?;��, �� 0+�+@ A.   

�� �� �� P�	�C?�= 5��O�= 5 ��A� 09& Y�� �����?� �� �+�)�P
 A �+�S;V   %9  �)   0;s9� =�?P�9	�C @� �9?v(  A '?S,��9& 

 �)%?2�;��+��5�� �� ��&�5 /�	 �� =���?��/. A ��bF �� ��  ��&�5 0C��	 0���� =�)0&  �9�+%   %9���  5A%9�&

55�P 5A%7 @� �	 @5 �%� '??4	 *5A�+ �	g��. @5 %7 '�� =���  '?S,��&0+�H� A �� ��   =�9�+  �9��?  ��9�  Y9��

0& *%  � �S+� @� %� &?;0 .? ��� �55 ��A5 Y� 0V ��9&�   c?a9b	 �9�   5�9� �D9b?� .  '?9 K�) =�?P�9	�C 

��,>& A ���5��  �%7 �5 %��� ��P%  =5�! ^5�& @5 0 4� � &?;0 .? 5A%�& ���55�P .�� ��� 9�   �9� ��9&@ %

��+= ]?J 	 �5 @5 �M 55�P�DO�0 5�X& @�� x�O �5�b+ �Db?�.  

     A 0+�+�, %7�A =�)@�<& �� �� t�h 5���& �50N�1C x>h� U>3�y ��?H?�� * =5��O�    ��   ��9X?X�	 ��J &  

0N�1C  ��4& �5  , �	�C0& ���   =�?P�9	�C �9P� *%+�?P   094�+   =��9�  �
   �D9��%+ �9)    '9�� �5 %9���   ���9�   �5

� ?[� =@�. =�)  0D6��7  �%� 5A%�& @5 %���  Z��!�  55�P.  
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6I7K  �0��� 	�AT���) ����� �L��)   

�� ���� �DH) 0N�1C 1��& �) �5 =� �+�P �) .�+��  L���� �� ��@���% ����O  0.���7�A �� �
 0SD� {��1P A 0+�+�, %

 �2���5�P5 :  

•  �+�P �)�<	�+�&�5 10 A� �� ��SD��= �? A ������ � �%� /O��<	 ��5�� 1��A��5= *L;v 

• �<	�1 �K+
 ���s& =@5 c3aD& �DH) 0N�1C  �5��+ 1��<	 =� /.� �� =@5 �� A0&   ���9`� }!�� %+��	

 5�7 ���+�`*55�P   

• �P�)�+ �	�C=�?P @� W?� 03?ab	��%X& �DO�P �J+ �5  *�%���   ���9N	 �<?D+ �5 W��9&@
  �9)  A %9��� 

 }!��W��1O� @5  @�5�� �� )�� U�f.*   

•  �+�P�)�5 Z�Q�� *��_D.5 �?v x��	� �� ��SD�� ���?� =�?P�	�C \��& �� =5�! ���9s&  �9�    '?9?4	 ��%9X&

�%� %���.   

�� ����  ���� �5��+�. @A�� '?��BH& %���:  

• �
 WaC A 0DO���5 @5 �5 ���%� �S.��& ���?� �%    �� �� �
 ��1?& '?�a	�% +1u  

• ^�%,�  ��+�. ���N	 @� =�?P�;� =��� �� ^@g 07>�� =�)� �%+�A
 ��!u  

• ^�%,� �?;�  =�)7>��0 0& ���5�h /?��BH& /�	 �� % ���+ ���� �� %���u  

• �O>�+�+�, %7�A �;�0 ��+ G;f& ��� % .��� @� :C A0 �)= &�� �V���& {��1P ^@g +�9. @A�� /;! ���u 

	�!>V� �) A �M��� x�O 5���&0 +�+�, %7�A �M0 ��+ /.��h�5���+ Z�.�� �� %�% u  

• A ���?� �DH) 0N�1C c3aD& =� �V���& % ���+ G;f& ��+�. @� �� . 

 

6I7M    �L��) 	�AT���) Q����  

0N�1C =�?P�	�C ����.  %��� �	 �,�%7�  Z�.��y ��  A =1��<	 =�)A��5��5�� j�+�D��?D�� �
  �9)  9� �  ���9�)

 0+�_��� A /S` LS	�& �����?� ��3ab&5�P5 . 9 K�)? P�9	�C '?�=   ��93ab& A 5��9O�=    �5 �9+�S;VA�5 �9M

X�	?Q�1C ��X0 & /M��0 %  M* ��� /S` %� 5�� ���V= + ���� �5 �M?%��� {��1P A �2��� ���, @�.   
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6K76   ?��">  *9��� ��G
  

���7 �� ?�V� %��� @�<& �%+��5 �� %���+:  

•  =��� 0D6��7 ��1?[<	 �� ����5��%+�D.� �SV 0O�� A \.� & 03a� A �)L���~  �V���&  �%9� �?[	

u/.�  

• 0+�����	�C �?;�  �� ��|7�
    ��A5 5��5 ��A�9~ �%9� Z�D � �Xf & �5 �)  0	�&%9X&   �9���� �5 /96��7

 �� �� �� �
 Z5�4& �� �4���P %��� �%?.� 0+�+�, %7�A %?2�	���%+ %+�u   

• 0+� ����  ��  ��  =5�! ��V  /,�& �� A   �5�?7�+  Z�D �  �%�  0& ��� Z��D7� A %  �  =�?P�	�C 0;s�  ���,  

�J7>&  =5�O �D��@5 @� *%+��5  �5��D.�  0& %  �u  

•  =���0+� ����  ��  ��4& �5  =�?P�	�C  0;h�5  % DH) )0D7  �
 0��)  ��  Y.�&  0H� 	  %+��5 (��  ��J &

�0.��  0�
���  ]DH?. =�)  0D6��7 0���@�� *   5��9& 5A�A ��%X&   �9� �@�9	�C   �%9�    =��9S�� @5 �9�  �9&�+�� *  

\.� &  � ���D?+�&   ����0& 5�P5u 
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• �&�+��  ��� ��& � ���D?+�& /[� =�A%	�' �� */.� �%� ��V=  �&�+�� '�� �M-�.� ��   ����9X&    %97�A

0+�+�,  ���J+ �� A  c3aD&  BH& AZ�  Y�1?O  /��%[�  �?[	 =�_+@�� A ���� *  0& 5�P5u  

• �&�+��  �SV �� ���� 0N�1C �� ��4& /[� =1���J+  ����X& �_�5 �� 0+�+�, %7�A �	 5��9& 9?� %  09;h�5

5��5 5��Au 

• 0& �5���P �4�� �� ��� �� �� =5��O� �?;�  *%+���S,  A ^�%aD.� @� �
 @� :C�� ��A5 ����  �%& �5 =�

�� Z�sD��   09&���, ^@g 0N9�1C �� ��4& /�	 =���f~� L���� �5 A ���    $��%9& A %9+�?P �9V���&  �5

@�?+ ���� 0& �2��� 0+�+�, %7�A �� u55�P  

• �X��.  =�?P�	�C  0;s�  ������	�C /S`  0+�_��� A  0& u55�P 

• �X��.  =�?P�	�C  �+�&��& $�%& Y� ��� ! �� 5��O� ���	 5��&   ���,0& �?P5u  

•   .�D.50  �� ����  ��  ����.  =�?P�	�C  �V���&  0& ���C ��N&�  A %9���  �9�   ̂ �9_ )    �s9� �9??s	   ��9N&�  

Z�.��  ����.  =�?P�	�C  �� ����  ��  ����&�O���  W?C  0 ?�  u/.� �%� 

• �?��	 0;� Z���  =���C@5 %7 A =@�. � ?[� *   �49�� �9���� �5 /6��7 ���C =�)5��%+�D.� -�.� ��   �9�

� ��V� �&�0& /��! u55�P  

• 7>� %��A ����M �	�C?*�5�� / D6��7 Z���0 �!� ���& /0 ��+�u%   

•  @� /JO��& A Z�D �5���)A��5�4,��& �5 �0 % DH?+ ��S+� �5 ��* +�&@ >n&0  ��S+� @� ��&�5 /[� A��5 �M

 /.� �%� r��hA  K�)?'  &�? / �@�	�C 5��&��&@ �5  �9)0�    ��9S+� �5 �9M % D9H) �
 @� A    �5��D9.� �9)

�+0 55�P ^�<+� 0S.� & {A� �� 0& 5���C )  �9	�C 5��9& ��S+� >n&�) �@?   �9�, �9b��  �5 \9.� & A '9� 5� 

�� ��V= v 5��O� �M?.�D.5 ��Q&� @�<&�0 �%+ �� �@�	�C 5��& ��%+�(u  

• 0+�&�5 A 03?ab	 0N�1C =�?P�	�C =���?� �?) 0�+ *% �    �5�9� 1��9<	 c3aD& Y�1C �N �� �_&

%���u  

• P�	�C?�= )�� P�	�C 1�?�= ;s�0 (5��O�=   @� /9S,��& /9[� �+�S;VA�5 �M �? +���9�0   �9&@
 �9M�W  �9)= 

ab	?30  A�0& ^�<+� �@�	�C 5��& �� 0+�&�5 � % )5* )�P
 ��0 0& ^�<+� ���J+ A �&�M  �&�+�� �SV A 5��

��&@ 0& 5A%�& =% � u55�P  

•    ��4O@� ^5�9& =�?P�9	�C �5�9M 5A%�& /[� 9?/  �9)=  9	�C�=      A ����9X& *=A ���9J+ /9�	 G��9 & A

�� 0+�+�, %7�A =�)5��%+�D.� 0& �DO�P ��� A 5�� �5 ��|7 *55�	 �5��+ 5A%�& A ���7 07��V   ^5�9&

�5  ��A�<&��DH) 0N�1C Wa� �A�5 � /.� �%� �DO�P �J+ �5 =�u  

•  *�5��D.� /[� ^@g ��&�%,���%[_+= ��X& ���f& �@�	�C 5��& '��� �X+ A ��7 A 0+�+�, %7�A ��  ^�9<+�

0& P�	�C �	 5��?�= u55�P 5A%�& ����X& -�.� �� ^5�&  

• @�.�)� Z�D �A ^�<+� =��� =@�. � ?[� % ���O=       L���9~ A /�5A%9�& -�9.��� L?9�& �9� �@�	�C 5��&

 ^�<+� 0+�+�,%7�A0& 5���Cu 

• =�?P�	�C �5  :+�i�A� �&�+�� *  � ���D?+�&  0���@�� �� A  =5�O @5  � D&\.   ���� L���� ��0& 55�Pu  

• ��4����D.5  :+�i�A� =�) ���� �� e~�A A �?,5 *(����?[	 �%�  %+� A@�?+ ���� �5   �9��, -�D9.5 

% DH).  

��& ��+�Q&� '?&�	 �%� 5�� 5���& �?;� =���� =�D.�� �50 [<	 A?+ 1?A�= +�H+�0  933a	 A0  �9� ^@g   ��9J &

+��5 �%[! �� 0 ��� A /6��7 �� 0��?D.5 @�<& �%/.�.  
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 qe�  

0N�1C '?33aD& �DH) =� %+��5 �%[!�� �� ��@ ���6A Z�BH& ca� ��� ! ��:  

•  /?��BH&0;�� A �4�� ����� �5 /6��7 �2�H& �?;� '?�|	 1��<	 �5 0 ���  5�� @� �5��D9.� A�  �9)A��5�

 �50N�1C�	�Cu  

•  @� �5��D.� �� )�� U�f.C �� ��? O /O�b��A= ���_+@=  *�%� N9�1C =�?P�	�C =���   /9�	 19��& �5 0

/?��BH& u���  

• &�� ���J+� �� j�~�& '�� �� �?) �0+�&�5 A 03?ab	 0N�1C =�?P�	�C =���? + %9��� �D��%*   �9_&

%��� �5�� 1��<	 c3aD& Y�1C �N ��u  

• �� ���J+ c?ab	 /[� ���5�� �� %?B;��+��5�� 1��<	 )1��<	 '�� �� j�~�& '�� �� /,5 A�   �5 �9[ 	

���� 5��A %)��� A ]2>! =�, 0N? ?;� ^�<+� 0&  5���C��?D�� ��%X& A 9D  =1��9<	 �  -�9.� �9�  *�@A

W)�� �_�5 ^@g =�)��?4& �� *�%� ef. 0& %���u  

• =�?P�;� @� 0+�+@ �� �;&�7 ��+@ �� �)%?B;��+��5�� 1��<	   09& �?9� �� %+��5 0_;&�7 Z��D7� ��  %9 )5* 

 �N �� �_&� A ]2>!;M %)��? ?Q0 �,= %��� �D��5 5��A.  

6K7;   ?��"> !��95� p��A% ]�B�
  

5��5 �%[!�� �� ��@ ���6A /��%[� Y�1?O Z�BH&:  

•      W��9&@
 @� 09��+ =�9)�	�C �9���� �5 ����9�?� A ������	�C *=5�! �� ���� *^5�& 0 ��� A /6��7   =�9)

u/?��4O �@�7 /�	 03?ab	�	�C  

• �	 A U>�� *0 ?�@������X& %? �9&�+�� �&�� �4�� ����� �5 /6��7 � ?&@ �5 0;h�5 �    �9 ���D?+�& =�9)

� Z�D � 07��+ =% �@�& *�)�	�C 0f?�& A =5�O{A� A ���J+ /�	 A �% u0����� =�)  

• W?C �1?[<	 #�aD+� A 0 ?�u@�?+ 5��& � ���D?+�& A 0D6��7 � 

• �&�+�� ��D+ /S` *0;h�5 ����X& /��!� @� �� ?�V� Z�37 /[� =1�� /9;! {��1P �?[	 *� ���D?+�& � 

�+�D.
 @� W?� =�?P�	�C � ^�<+� ��&�%,� A 0.��� =�)u�
 ���N	 @� =�?P�;� ��J & �� �% 

• /?��4O �?;� �� ���J+ ��_D.5 �� LS	�& =�) 0N�1C =�)u 

•      ��4����D9.5 �A%9� A 09f?�& A =5�9O �9 ���D?+�& ���D+ �?H�	 A 0.���  �9)=    W)�9� /9[� ^@g

��M =�?P�	�C �� M�� �?u����� 

• �&�+�� Z�D � /[� =1�� ��_D.5 0�?� �DH) 0N�1C =�) u�V���& ��1?[<	 �5��+ ])��O A =�  

• �&�+�� ��1=   �9� 5����9M /[�?    �@5 *�9 ���D?+�& ��19?[<	 *0D6�9�7 ��19?[<	 e �9)�D�=  5�9O=  A

�
 ��?.��S?��� u�) 

• �&�+��   �9���� �5 /6��7 � ?&@ �5 �V���& �� ���� {@�&
 =1��  �49��  ��_D9.5 09 ��� A    0N9�1C =�9)

�DH) u=� 

• �&�+�� W��&@
 ^�<+� /[� =1��  ������	�C 0N�1C �� ��4& A �))�)8  9& Y9� ��  ��9� (    /9S` �9� ���9J+ A

u���D+ 

• �&�+��    ��9�� �5 /���9b& A 0_ )�9�) A =�	�C e+��. �� �;��X& ��J & �� �� ���� 0P5�&
 /[� =1�� =

�&�+�� u��+�. @A�� ^�_ ) �� �) 

• �?��	 =���� A =�?_?C 0+�+�, %7�A =�)u 
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•   � �9���� �5 /96��7 =�)��?4& /��!� /[� Z�BH& ca� �� 0_ )��)  W��9&@
 �5 �49�    0N9�1C =�9)

�DH) u=�  

• � �&�+���1= ��M ^�<+� /[�?.��S?�3	 ��_D.5 �����5���= *��M @5?u�D+�M�&�P A ��	��S  

• ���	�C =��� L���� /.� ^1;& /��%[� Y�1?O Z�BH&�� �� 5�h W��C /�	 ��� �+�P   %9���+ ]?J 	 =�

�
 0;s� =�?P�	�C 0f���� �?) /�	 ��    =�?P�9	�C @� 09ba� �P� 0D7 *% N+ @A�<	 @5 =�)%7 @� �)

�
 ���. �5 Z�sD�� �`� �5 �) %��� �5�5 k� �4�� �� ��� 1���&.  

*�hO�:   ��� /��%[� Y�1?O Z�BH&% /?��BH& ^��	/�	 �� 5�h ���6A A �)   Z�B9H& ca� ���J+)  09 O Z�B9H&(  

%)5 ^�<+�.  

  

6K7@  ?��"> ��������)  

%+��5 �%[!�� �� ��@ ���6A ������	�C:  

• �?!>V� *����X& /��!� �?��	 *�)  �f��� �5 '?��BH& =�)u0 ��� A /6��7 =�)��?4& =���� �� 

• �� �5��D.� 4����D.5 �SV 0f?�& A =5�O � ���D?+�& ��1?[<	 @� e?�� A G,�&��u�V���& =�) 

• W��&@
 ^�<+� /[� '?��BH& �� =��N�) ��A5 =�)  0N�1C =���b��u 

• 5�S[� �5 �`z& ��!>V� �+�P�) ^>!� u'?��BH& �� 0 ��� A /6��7 /?4~A 

•  @� =��55�h ^�<+�7� W��1O� �� =�?P�	�C W��1O� }!�� �� �+��.5�h Z��!�  =�?P�9	�C Z��D ��9b��   �9�

u5�� ���_�5 

• 5���& ^>!� �� {A� *��� ��& L���� �� �f��� �5 0D6��7 L���~ �� ���s& ca� �� 5��O� /?4~A �� A �

uZ�BH& 

•       ^A19� ���9� �5 A 09.��� /9[� Z�B9H& ca� �� *�
 @� �%� G;f& @� :C �;��O>� =��5��� ^>!�

 5��& �5 *��� ��& L���� �??s	 /[��@ ������	�Cu  

•  �D��@5 @� e?�� �5��D.� A =��%[_+5�O=     �9� A e?�9��?v 5�9N;�! A cX+ �+�P �) @A�� ���� �5 A

R�|X+� ����	 �5�� Y�51+   *�D��@5 ��?.��S?��� ��A5^>!�      /9��%[� Y9�1?O Z�B9H& �9� \	��&  /9[�

=��� ^�%,� ��?.��S?��� �� A �?�4	 *���4	 �
. 

 

18- ]���� <�_=
 9
^ > !%� ��T9���   

��,>& %&
 A /O� 0N�1C 1���& �5 ��P%  M �DH) �� �� %��� =� 55�P Z�D � ��@ 5���& =�?P���:  

• 5A�A �����5��P%  �%�5@��  �� �?7�+  Z�D � �%� * =5�O  ��P
  �� ����X&  /6��7  0 ���A   �� ��b��)���)0  % ���+u  

• ��!>V�  ��4����D.5 A =�)  ^@g   �� 5A�A @� �S,�?7�+  �%� Z�D ���  ��P%  � %�5@��   �2��� 5�9P*5  �9�  =��9V   �9�  

�� ?�V�   ���75�� ��  /6��7  ^@g   /[�%�5@����P%  �  '?&�	  �%�  /.�u  

• %�5@����P%  �   �5�?7�+  /�	  ���J+ * Z�D � /�	     %9+�?P ���9, ^@g =�9) ]92>! A   �% )5��%9b)  �9�& �5  =�9) 

 \.� &  55�P \3+u 

• �V� & �5  ���,  -�D.5  �5��5A%�& ��J & ��=�?P�	�C  5�& ̂ @� 0P5��
  *   A 5���9C ^�<+� ^@g ��&�%,�  ����9X&  

���A  t�3h �5 =� W��C  0 ���   =���=�	�C /?��4O  04S & ��  ��  0& \S. %+��	  WaC  0P5��
  ��   �V�9 &   �9��,  

-�D.5  ^5�&  5�� *�?[	 55�P. 
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ix7i 0��@�	�C  A ]<7  ���HC  ���7   @�/?��4O =�) �& �)�5 %��� 1� �,�%7  'N�&  %��� A G�� =�A
  9��� *�   *0��9�

�5�&
 *W��&
 =@�.  �9�7 *   �9X+ A  �A5 A ��9S+� * =19��  �
  9) � -�9.���  ����9X&  '9��   $�%9&A  =�)5��%+�D9.�  

'?� 0;;���  5���C ^�<+�. =@�.�%�  W��&
 A  ���HC ���� �5 �)  ���N&  'DO�P�J+ �5 ��   �A5 L���9� =19��*    �9�

-�.�  j�+   �@�	�C �DH) ��?+ *  /J;v *��! ]<7 *  t��h A  0N�1?O  0��?�?� A  ^�<+�  5���C. ���HC GO5   =�9)

 �5 #>~�O ]DH?. A 0&��! �?�3	 ]DH?. �� �@�	�C %?2�	 5��& A @�<& 5A%7 @� �D��%7�A  0+�+�,%��� .  

ix7m \;v� ���HC �)= ��+ �M �@�	�C0  @�/?��4O  =�)Q�1C0 �DH) �= DH)%  +? ��	�M ��! ��A %+��5 &0   �9[+
 ���	

 /��P @� :C ���� +?��  �4�� �fh /&>! 'D��5�� �� ��! v 5��& ��� ! ��?� �@�	�C �� A�N� ����@        0���4&

��A5�1= 5�M . 

ix7o �<+
 @��0 ^@g �%& �� ���HC =��%[_+ �� ) �,�%7�� ��! ��?+ (   �9� �
 0��@�9	�C �%?.� �,�%7 �� /[�

��J & �A5�/.� =�A�~ =1�* �DH) 0N�1C 1���& %��� =� � 0,�	� �� � ���HC /,�&��S+� ��� ! ���+ �9?[	 9 %. 

���� x�	� '� % �� 1[<&��,* !/&> �fh A �4�� ���[	 \.� & %���. 

ix7r ���HC ����. %��� �+�P �� �= ��%[_+ A /S`= R�b & �M 55�P %?��	 %��� cab& ���HC. 

ix7t ���HC �A ��&@ -�.��� �)& 0��C ��JD+� 5��)�@�	�C� �9�?+ A �?�A� 0  ! �9�  09N�1?O(*   A 09N�1?O �N9�   �N9�

=�)�6 �D.5 ��� % �= 0& %+5�P .Z�n& �)�0  @�O Z�N��?1�Q0 ���HC @� % 	��S! ���HC �?i����Q0 ��   /9?;��,

*�%� 0�>D&  ���HC0+��! @� �S, �� �D.� %��� GO5�;?5�P �1A�6 *5�b?� ( A =�  �+�9.   9HN� =�9)A �D 

��?v *-�S�  �����?� =�DH� x�	� ���;& A �))0+�&�5 5���& (Z�;�& A  G��& ��?.>?D . =�)0& �� %��� �� 9� %

 (A�6 �5 �+�P�%�t�3a& A G�� ���HC j�+ \H7�� �A
= %+��. �DH� �)0� ���HC �M �
 �h�5 �) �)   ���9,

&0 P?�� %+���D.5 �� \.� D& % % �= ��	 ��& �5 �%� U�f&? 9HC %   ]9<7 @� A % 9��� ��� A �9�7�  \9.� & 

��5��h�� % ���.  

ix7u  ���HC� %��� +�&�5 5���& �5 �M0 �� & 5��A0 
� % ���?�5 ��! ��?+  *g�� �DSH+ 0��@�	�C A D7� A /9,5 9? T�

A��� �= +?5��5 @� .���= �5�M ���HC �
 ��%[_+ �� /.� ^@g=* 2�@�	�C0 5�5 W)�M �� �
�	 *  �9D�M� 9.
 '? \

�& ��?A L5�� 5��.  

ix7v H Q	 @� 03?ab	 ��4��f& \;v� �5?] m�� & �5��D.�0 ���5 �M 5��= +? ��! ��8  /9.� /!�.*    Z�9S+5 �9�

��?hy  �%�� =@�.�/� @A� )�� +?*��! �� �� 0��C�A 0 4�  ��D��9O   @� W?9�����(  �9n��   ���9HC '9��  �9)  ��

0& � ���	����@ �Q� � �)= ���4&0 5��+ GO5 .H Q	 ��	��+i? =A�7 ]��&?�%S m��  + �9�?   �9�! �9���/�  @A�

*/.� �D��?D�� \H7�� �M �?�A�* �
 )& �� �0  /��P @� :C �,�%7 ���	�  /��P @� :C �nM�%7 A ��&� & ��

����@ �Q� ��  ���4&0 /.� ^@g A 5��+ GO5 S,A5 @� ����1= ���HC ^��	 �)=  *%9&��    A ��93ab& \9HF��

 �4�� �fh /&>!�� ����& 5��& =A� @� �%� �D��5%���.   

ix7w ���HC =1���A5 ��J & �� 0& �?��	 ��@ 5���& /��!� �) 55�P:  

����  ���= ��	��+i�)= H Q	?] 1P A5�5��5 5��A � :  

� A �5��D.� @� :C �;��O>� �% �A�O �� j���� �( ��%[_+= ,�%7 /��P �	 ��� +?   @� %94� A �9�! ��

�bDH� �
 A �&
� �%& @� :C ��D. W�/�   �	�  ��&�Q+
 @� :C  %97 �� @5 � )
 A �D��?D��= 

%��� W)�� �� ��D. ���D� �� /��5��* � ��	��+i @�� �A 5�� �
 �  �� �v 5��& ��� !?��@�	�C   �9J+ �5

/O�P . �?;� ���� '�� �5\HF�� + �)?�� 1� �D��5�� %%+��.  
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# �  �+�. �)  A @�.  � �%� �5��D.� =�):  

 �� '0& �� 5��&  �9J��& �5 ���	  �9)=   ��5 ��9�7)   ��9. �f9. %9 +�&0(   �5�9&
 x�9	��5    �9��1	A =@�9.

G�� �)A��5��5�� 5��+ =�A
* A (A�6 @� %4� �C �%�  ���9HC t�3a& x�	� ��    �9� �5�5 Z�9XD+� �9)+ A %

 /��P @� :C�� +?	��� �5 ��! ��0  Z5�4& @5 � )
 �M %7 �5&@?�  0f?�& 5��     �9���@ �Q9� �9�

���4&0 ��A5�1= %+��.  

r �  A�Z� �)= ,�� 5��& =A�70 H Q	 @� �%+�&?��P *]?� *]�% ���	 A ]?]:   

�� �+�. =��� �5��D.�5��& {A� ���) �) 0& ���HC 5�P+A %%��� ����J��&@� �)= �+�P�%�  �5��D.�55�P.  

5 �  WQD.5 WMA� A �) �)= =�v�M:   

�� '5��& ���/M�C �5 % =�) D.>C?Q0 �5�&
 x�	� �5 @�.= �1	 A�5�� ��A��5�* �G� �A
=  9�+�% A   @� :9C

�%� �C D.>C /M�C?Q0  �5��%[_+ ���HC ��S+�= @� :CA %+�� /��P �� +?��! ��* �. % +�&� 5��& �

%+�� GO5.  

� �   ��bF �)��_D.5 ��?.��S?��� /[� �DH� = �@�%+� =�) *�	�C =�?P Z�D �  0�?��&�P '?��A5 �)�D+��A:  

 %��� /��%[� Y�1?O Z�BH& ���+ �� ���HC GO5 �X& �SV� +�+�9, %7�A ��0  A ca9b&    ��9&@ @� :9C

0��C�A � �
 �� /SH+��+ ^�%,�%.  

A �    '��M�I �	 A�D?�DM� �� ^?��Z�;�& �5 ]M �D �)= �
0:  

DM�?��� �D�H� 5��& '?�C ��?�& A /.� '0 �
 ���	 �) � �� �v 5��& ��� !?��@�	�C   /9O�P �9J+ �5 . �9�   '9��

 DH) 0�. ��F 5��A%��� % �
 �) 1���& �� �� @�<&* @�. ����@ 1M��& % +�&* ��	�5�5 �.  

@ �   � ���5� A j�O%&?����� �D�&= �%���:  

���= �?ab	 �����?30 +? ^�S& @��� @�.�%�= +?� A /H? 9& �����0    &�9�! /9���	 @� %9 +��	0   �5��D9.�

%  M . 0�A���= +�&�5 �����?�0 ��	?� %?�� &0 55�P �5 �1<& /���	 � �DO�P �J+5�  9H& /.� �D[� A? �

+ #>~�O?%��� �1<&  1*  �� A&0 � {A� @� ���	,?� @�.= ��%[_+ A= 5��+ �5��D.�.  

  

20-  ����� �������  

:R 76 �5 07��V �7��& ^��	 A ��[� ��5��= �DH) 0N�1C 1��& =�* %��� 0 ��� 0���@��    �9+�A�C �%9+��5 L9.�	   ^�9<+�

A 5�?P 0+�+�, %7�A �� ^A1� ���� �5 {��1P 55�P .0 ��� 0���@�� 0 ?�@�� �&�� 5��& \H7 ��  Y?	��DH?.

'N�& �5��7 @� 0&  %���=�?P�	�C �� �< & �� &0 5�P+%. 0���@�� �� �0 0;� ��V ��    09.��� �&�9�  �9&��!

_+�_F *��+�. @A��0 P�;�?�= �
 @� & j�,A ���� �5 �
 #�a& ���`� W)�M A0 %���.  

:R 7: {A� ��?0���@�� e* & �?[	�5�5 k� �� � �	 �� /.� 0�+��. @� ��!>V� �!��< /.� *  �9&�� 9�@�� ' 9���0   �9)

�S+�� �� %�A %+�� 5A%�& �D.5 '  %��� �&��W?C �>S, �� 0`5��7 0 ?�  �>S9, �� �5�%+ k�   �%9b+ {��19P + 9? 1

%��� ./S` %��� 0 ��� 0���@�� 5�� � ^A1� ���� �5 A�  �&�+�� Y� �5 �+�P�%� ��V'?�|	 ?�?�/ 5�� �A�&. 

:R 7; @�����0 �)= O�~�0 ��@ 5���& �5 ^A1� ���� �5 ��� %  ^�<+��C�5� :  

• ^�<+� ���??s	 07��V �5 +��Dh�.0 *{A� A ��1?[<	 =��� =�)*   

• ���<	  =�)��M=  �� ��!>V��� T���& ��)�SD�� �� e+��. )5 ��b+ % �� @�� 9���0   + �%9� ^�9<+� 9?  �9� @�

�_+@��= *5��5  

•  ][& �??s	 �)SH+�� / �V���& =�)5��%+�D.� �� ��4����D.5.  
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:676 ���� �L��) ����
 �  	��� 	� `�^ <��[� b��� > a���� �� 	�AT�C !�� ���:  

• ]DH?. �5�� �� ?�V� ���, 0���@�� A ��D�& G��,A �� �;��X& =���      �9�! �5 j�9O5 ��&�%9,� 09 ��� =�)

{A� �&�� ��� =�)�V *0����_D.5 A ���Dh�. 07� �� ^�<+� �)5u 

• A #��<	 -�5 =�)  �DO�P��A e+��. @� ��)�SD�� �9|	 A {@�&
 �&�+�� �5 *?' M?� 9?   A %9+5�P ��9�� /

;��X& ��4����D.5u5�� �?[	 -�.� '�� �� e+��. �� � 

• ���, G��,A ^��	 @� ���	 =�?P�	�C �� �< & �� �%� =5�!�?v =�)  =��O 0���1P /.�	 A �?[   %97�A �9�

Z�.�� 0+�+�, ��5 ��+�. �5��5A%�& /[� 0S.� & ��&�%,� A *�� �`5�7   ^�<+��?P5 . 

mi7m ���� �L��)�  a���� �>�� V
��W �� 	 �9�� �� 9����OW 	�:  

• . �5 Z�Q��?V�S	�� ]DH0Z�XD+� * c,�+  ��9!>V�*   �a9H+ $�5 ^%9!  =�9)  1��9<	=  A �9Q	A�C  �9)  �9� *

D.�� @� �5��Q	A�C �)=  &uk�H  

• ���?� /��) c?ab	 �5 ��SD��u  

• ��bF @� �5��D.� �)A��5��5�� *�) �D��?D�� A  =�)/.�5�+u   

• 5 ��SD��� ��?.��S?���u  

• ��SD��  �5��_D.5 =��%[_+u 

• ��bF �%� 5�X�& �).  

mi7o �
 �[ �$ > �0��� <9� > ���L� �W�� ��� V
��W ���9 :  

•  A {@�&
 �5�� 0O���+ ���[&  �D9H) 0N9�1C c3aD& =�* OH�1? 9H? /A  /9H�i��� N	    0N9�1C =�9)

�DH) =�u  

•  ^%! 0��9�@��   5%9<& 2�9+��	0    A �9� 0+�9H+� =A�9?+ 9���     *%9�%� ��19?[<	 %9��h @� %94�   9��   =�?P��9�

/H�i��� N	  =�)���<	 ]� =������ W��1O� ��u  

•  �&�+�� �5�S+ 0O��'?�|	 /?�?� ��! �5 j�O5 5�S+ Au   

•  �&�+�� 'D��%+=��� ^�<+� ��&@
 ��C =�){�u  

•  �&�+�� 5�S+��_D.5 =��%[_+u  

• A� @� 0K?C�. �� *$�5 ^%! *�4~{  =�)=���u  

• ���� $��%& 5�S���� 0 �%��� ][O ���, ����� =��� �� 0+��@u  

• W���+ $�5 ^%! ^�?C �� �)�P =��1O� ^�+ =�)u   

•  5�����\.� D&�+ /?��  �;Da& =�)�N� A �).  

mi7r  2C�� � a���� �W��G
 [�� V
�W g�9�n �� 	��A� �� !�� ��kT ��
 �-=H ��� VL�  �� :  

• @�<& �%+��5 /?��BH& A %[4	 ^%! )�g�BH& Wa� ����%& A ��D.���?� �)(u  

• ���
 0O���+ {@�&
 A �� ���� 5�S �)u  

•  *'D��%+�5�S+ 0O��  ������ ^%!=  �&�+��/?�?� '?�|	. 
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::76   �DH) 0N�1C 1���& �5 %��� =�  ��   �%9� ca9b& �5��97 -�.�  0��9�@�� �5  �9)=  09 ��� * ��4����D9.5   =�9)

 �?[	 :+�i�A�5�P5. ��4����D.5  e~�A A �?,5 *(��� %��� �)A  �) ��9&@   �
 �9� �9�      �9��, /9.� r�9?D7� �9)

-�D.5 ��� % .%��� :+�i�A� �&�+�� �,�%7 �&��  ��@ 5���&%��� :  

•  ��,��	�A e+��.�
 �� �;��X& {A� A ��D�& �)u  

•  O�4&0 �a�� =��� Z�BH& t��X&21� A �;?u�[+
 �� T�S	�� ��Q&� ��  

• /?��BH&  �5 � .�C @� Y� �) =�)��+�. @A�� ���� )�DH) 0N�1C '?33aD& H�1?O *=� 9H?/   =�9)

��� N	 *0N�1C/H�i �DH) 0N�1C =�) ��?v A =�(u  

• ��1�� A �2�.A ��4����D.5 ^�<+� =��� ^@g :+�i�A� =�)u  

• {@�&
 A ���	' ��A5 =� u  

• {��1P A /S` ]DH?. u  

•  =��O ��&�%,����= �	�C @� =�?P�;�P?�= ��� *���?� =�A�~�?v�� � ^5�& Au  

• ��&�%,� ^@g  @� =�?P�;� =���0.�D.5 �5��
 ��& �� t�a��u  

• ��&�%,� ^@g 0P5��
 {�DHP @� =�?P�;� =���. 

::7:    �DH) 0N�1C 1���& �5 =�  %���[<	? :+�i�A�  ��1� &      ���9, ����9��	�C -�D9.5 �5 A �9?[	 \9. �9?P5 .  '9��

�&�� ��1?[<	  ��@ 5���&% DH):  

• b�MA� �n& 0D6��7 -�S�0 WQD.5 A �)u 

• 5��& �5 �5��D.� 5��& P5��
 GO�0 /��V� #y�� A �%  M dbh 5��& �&��u 

• 5��& �5 �5��D.� 5��& P5��
 GO�0 5��O� =���u 

• �% )5��%b) ]2>!u 

• @5��)�D�= �&?f0 ��,��7 �u 

• M?�H �)= ���HC���+ **  \HF��A...u 

• :+�i�A� ��4����D.5. 

  

23 - �Y��
�>�  ���
 c���  

:;76  ���n �9� ~T  

��bF �%� ]P ��+�fh �5��7 �;�� @� 0& %��� . cab& ��J & ��5���+ �& A j? ��1DM�?���D*  ��9!>V� 

�h
�;�& '0  �5�� �
 �5 ��bF �M /.��h
 A�3a� '0 � �M���bF ' h� �5 �� �)D? �D��5 �������) �� 9� %

�� %��� @A� .v ��?@� � DM�?���D* ���= ��bF �)0� �%� �5�5 {���. �M* �A0    9.�+ 19M�& �9� ��X& %!�& �5? �%

;M A /.�?��bF � �)= 5A�A= �� 1M�& ���.���H7 %0  ^�<+� 5���C��	 ��&@ �5 �
 /S` A�  @� 09ba� %��� �

A� {��M= 1��& %��� .�)��M�0  ��&@ �5 �M�� ��bF �%� ]P� %+�� ^�<+� %@� % 	��S!:  

• O Z�BH& @� 'DO�P d�M?1�/��%[� du 

• �<DH�= ;�&0u 

• .���0 �V� Z�37 A?�H& @� �� � &� �?D0 �. @� /S,��& A Z�D M A���bF � �)u 

• .���0  �5 �g��D7� ^��	 A Wa��?��D.���u 
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•  �% �A�O /M�� �� j>V�/[� 5����0 H&? A ��bF �=�<DH� �
  �5��Q& �)= 0���D7�u 

•  ^�<+�.���0 �)=  /[� ^@g�	�C @� =�?P�;�P?�= �)= D7����0   @g �+��?_9b?C ��&�%9,� A ^�5  ���9�

��bF �%� �%?Cu 

•  {��1P ��bF �%� 5�X�&+�+�, %7�A ��0 ��bF �� 0��?D.5 ^%! ���� �5. 

mo7m ���� ��9J
 g�e�  ��
 �� �����)  

 ^�<+���@ 5���& @�	�C 5��& 'Da�� @� :C5��5 ��A�~ ]� 0��@�	�C ��1?& �� �:  

• ��C? WQD.5 A �O��& -�S� �%�d (�3& ���u 

• ��V� #y�� �v�M �5�5 ���,��� /= P�;�?�= P5��
 ��bD+� @�0u 

• u�5��
 #y�� �v�M 'D��5�� 

• �S� (�V @� ���7 �� �5��
 �Xf & �5�M dbh �)= � �5��
 ��&u�
 1M�& (�V � 

•  A ��& �5�M dbh0.��� P5��
0 �
u 

• 
�O �5�5 �&�5���V� Z�37 �	 �5�� $�C % ?P5��
 �&�M GO� @� �� 0u 

• �+@� �5��D.��D.>C ��;?Q0 ���= �A
 G��= �.A� K�) �5��
 �?M '?�)�v�M �H= dbh 'M. 

mo7o g�e�� ��9J
 �� �  ��
 �����)  

@�%4�  5��& 'Da���@�	�C 5��@ %7 �5 5���C ^�<+� ��@ 5���& %���:  

• O Z�BH&?1� /��%[� d� � G;f& /!�.5�� A P5��
 GO� ��0 u%��� �D��5 ���J+ 

• �)�v�M @�= ��� /��V� #y��= P�;�?�= {�DHP @� 
P5��0 u5�� �5��D.� 

• 5��O� ^��	= P �5 �M?P5��
 �0 +?� % DH �%  M ��	 �� �Xf & /!�.u 

• 5��O� ^��	= P5��
 �`5�7 �5 �M0 P�5?�5�� � %+�*   rA�h @� �S, @�5��
 ��& A x�	�� ��D?+�& u%+5�P 

• -�S� �P�  �%� �5��
 �)��� % ��� r��h %A %+��  �A�5�M d?D.>C �H?Q0  \HF�� ���4�� �fh   ���9,

�55%+�� � P5��
 GO� �� /SH+ �	0  A���A5 ��1= �
 �) u5�� ^�%,� 

• P5��
 �P�0 �5�DO� x��	� /.�C ef. %��� ���� % ��bDH� /!�. ^�<+� u5�� 

• � �%� �5��
 ]bF �P��� %���5�� �bDH� ��A��O #
 �� %. 

mo7r ��%�! ��	 (��)� �A �����  

��� j�~�& ' �A���� ��= �?+����0  �� �Mg�� �D��?D�� �%� ��&�5 ���5 *%+�= �)�?/.� / . Q9�1C � .�C0 �� 9� %

 :+�i�A� 5���&�5) >n& �55���&= � �M? ���   /9.� �%9� =19s& �DN. ��F5 ( 0��97�5    \9,��& �9M =�?P�9;� 

�
 WaC@�D7� % DH) 0P5�?T� �)= �	�C W)�M /[� ^@gP?�= � �� �%+�A
 ��!.  

�� �� M��M�@� % � ��)5 �� ]?XDH& -��	? �� :9+�i�A� 5���& �5 A #� D�� ��� 9� WND9.5 @� %   �9C�+y��+ =�9)� �

��+ �5��D.��%  .Q�1C � .�C0 ���{@�&
 %  �9)=     �9� ��9M /9[� ^@g   ����9�?� �9+�P '9�� S� ��?   \9	�& A %9  

��	�' �)= � �5 �� ^@g�� t�3h ' �%+�A
 ��!.  

mo7t ��% !O_��
 �� ��A�	 �A$��` V
�� E������  

D6��7 ��&�%,�0 �S+���! ^�<+� @� % �)= 7���0 � �M?+ ���?P�;� 5��5 @�?�=    @ ��&�%9,� ��9� *%9���+ 9��� � 9� %

P ^�<+�?5�:  

• +�.� j>V�0 ��?��! x�	� � .�C �� eu 

• Z�BH& ���J+ /�	 ��� {A� U>�� O?1���� /��%[� d= P�	�C W)�M?�= P5��
 ��bD+� A0u 
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•  �.A @� �5��D.��D6��7 �0 �� �`�& ��V �� =��+ u%��S+ ���P�?`�	 ��� /!�. �5 �� 

• HX	 A {5�P?7��� 5��& �5 ��M ]0 �)= +g�V0 �%&u 

• ��D?+�&�5�� 5��O� ^��	=  ��! �5 �M�D��5 /��h5 %+� O Z�BH& L.�	?1�/��%[� du 

• A
 ����! x�	� � .�C @5 5�. 

mo7u ��� b�^	  

 �5G,�& W	
 @�.= V� /[��7 R���� �?�� ��D.��� 9�� %? ����9� ��9,>& *   � � 9.�C A ��P%9  M?  @� ��D9.���

� r��h ���Dh�.%+�  A�%� �~�7 ^�_ ) �&�&��W	
 ' +�b+0 � �� �5* �
 �� �)  5��& 5��A @��@�	�C  G9;f& 

% ���+ .)?P5��
 Z�D M @� �S, �	 :QK0  �� @�<& ���Dh�. �h�5 �� 5A�A0�+ %���.  

���7 R��V� @� :C %��� *��& � ���D?+�&     ̂ �9<+� /9��%[� Y9�1?O Z�B9H& L.�	 /?�)� 12�7 =�)  5�9�  A

�5 0P5��
 GO� /[� ^A1� ����  ^@g ��&�%,� 0���D7� =�)�� %�
 ��!.  
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�. @�H+�� =�)�	�C ����� �5 /6��7 ���C =�)5��%+�D.�  E�F *�	�C G�� & 0 ��� A���I. 

�. �DH) 0N�1C 1���& �5 �4�� �� ��� @�<& /O�� �5 L���~ =�. 
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b��
�^ 	��� !A#A� gA�f� �
���� 	�� �� Q��P INVIVO  

  

 �&�+�� Y� �[ 	'?�|	 /?�?� C ]<H &�DH) 0N�1 0& =�  �� ���	 �� %+��	�3ab& =�)  \��& *�	�C 0 ��� A 0N�1?O *0N�1C

�� 0��?D.5 �?�/?  ���3	#�;f& 55�P ���?� �� @5 �,�%7 �� A . �&�+��'?�|	 /?�?� '?�|	     A #�9h 0N9�1C W��9&@
 �%  �

/6��7 ^5�& A �����?� *�� ���� 0& �4�� ����� �5 %��� .��<	� �5�5 ��b+ /.�   5�%94	 �� =�?P�9	�C   @� 09��+ =�9)  �+�9.�  �5

W��&@
 ^�<+� �) ��  ���V"INVIVO "���?XDH& �� 5��A ^%! 0O���+ A   �&�+�� Y� �5��'?�|	 /?�?� �DH) 0N�1C Wa� �5 =� 

0_DH� 5��5 . �D?�� Y�'?�|	 /?�?� /?��BH& %��� =�_+@��  �&�+�� �&�� =1?�& A Y?	��DH?.'?�|	  /9?�?�  9� ���  9[! �%

5�?P.   

��D.���?� �5 ��)Wa� �� 0 �DH) 0N�1C A 0C��	��5�� *=i����5�� �n& *�	�C �� ��� �;Da& =�) =�  %9+��5*    '9�� @� 0+�P%9 ���+

Wa�  �D?�� Y� �5 %��� �)'?�|	 /?�?� %+�� G�� ]) �A5 %7�A .�5  �D9H) 0N�1C Y? ?;� Y� �n& YF�� 1���& 5��&  =�

�C�.� *0�M?��� �5 /6��7 �D �4�� �� �D?�� A'?�|	 /?�?� 0& %+5�P ^�v5� ]) �5 % +��	 .  

<�AC� gA�f� �
���� !A#A�  

5���&= �� %���  �&�+���5/?�?� '?�|	 � t�h ���	 �[+
 ���  %�
 ��!  ZA%9��5�   /9.� �%9&
.      09;� ���9D+ �9?;�	A �9�1<	

W��&@
 =�) �DH) 0N�1C %��� =� A �� ���� @5 �%+�?P���5 �����?���~� *DA �����?� =% � j���� Y�1C  �%9 )5*  ch�9�   =�9)

����0� ����D+ *��& �?1= %��� 0N? ?;� ����. A.  

  

 ]>9`i7 �f� �
����A� gA#A!  
  

 ��
  /?�?� �5 �`�& �&��! ���  

!���H�   ���?� �X��. /S`� \.� & #�aD+� W��&@
 � ����s& �)  �  ���4& c3aD& 0_DH��� A ���<	  

�
���� 	9�� ��
�  �Z��4& =�)��  =��5�� Wa� =��� ]<7  

���A� �� !O_��
   ���?� /��)– 5�&
=@�. �  ���?�� ���?� =��� �%� �?[	 ��!>V� A ����D.5 � ��JD+� ��&@  

e��Aq  / ��
� 

���A�  

 'B�f& �?[	A��5��5���) � A��5��5�� /?�?��) �   A��5�9�5�� =@�. ��?hy�      A��5�9�5�� =@�9. �5�9&


��5�� 1��<	 �)��5�  ��_D.5 =��%[_+ A 5������ ��!>V� \H� �N	A�C�  W��&@
 {A� =@�. � ?[�

 /��&�5�  0N? ?;� =�D��@5� �K��D� �) =��� ��4����D.5 =� ���<	 A {@�&
 �� M��M  

j���T 
 ��_D.5 5������ �CA�N	 �) =2����0 {A�  =@�. �5�&
 =�)�[	?� �&�+ ])��	 �) �    �9��<	 A {@�9&


�����M� � #��<	 DH) 0N�1C '?33aD&� =�  

���� ������  !"�#$  

 07��V1��& � ��%[_+ A /O���5= ��'� ��bF �) @�� =�    ��9bF �9� '9��� ���  �9) @�9� = �   /���%9&

 �@�	�C ���HC� [<	?��1 0 ����   =5�O � ���D?+�&�   0N�1C �� ��4&�   ��� ��& � ���D?+�&� 

��4����D.5 �) :+�i�A� =�  '?+��,0;h�5� �� M��M ���<	 A {@�&
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 ��>�� �� �� �#A� ]����  

 �)A��5��5���V� /[�?A ��  � �5��D.���`�& A '� ����� % 5��%+�D.��)= =�	�C  02A��5 A  9��� �D9��5 /X��f& �SD4& % . 5�9Q;�! 

invivo  �
 /?�?� �� 0_DH� A��5��5��5��5*  ����� @�?+  �� /X��f&�d  t�9;h *g�� 5��%+�D.�   02�?�?9� A 02�?�?9���5�� 5��5. 

 �@�%+� *�;4& 5��& 5��& �5���y �
 0+�_�) A �) �)� 12�7? //.�. ���1	 5��& �5   =�)5��%+�D9.� %��� �)^@g   ���D9.� }9?7 @� 

�5��=���?� *  02�@v A? ��%��� �D��5 5��A.  

��CH  	9ABC����� ��  

 t�;h��+��5��;=%?B  %��52�@�	�C0  %?B;��+��5���&+ 5�?@� �� �� 2�@�	�C0 �bF� 0& ���4	  55�9P .   t�9;h =�)5��%+�D9.� 

=%?B;��+��5��  ��y �%�D& �g��� 02A��5 =�� )�� A �?+�D��� 02A��5 =�� )�� *�CA�� 02A��5 =�� )�� #�D� �5%�/.� � . /?�)�

@� 0)�P
  t�;h2�@�	�C0 �	%�! A��5��5�� Y� �5 "��J & �� �	�C @� #� D��0)5 ~�?v /?�?� W)�� @� #� D�� *���?� �� =�A�

�@�%+� �5 �fh 'Dh�. 5A%�& A *���3	 =�?P �)= INVIVO /.� . t�;h �� /��5 ���	 %���2�@�	�C0 �@�%+�  /��` �%� =�?P

/H?+ A �� 0_DH� +?�� 5�� ��!�B;M�+�?% D.� 5��&�5��5 �5� .   9b?� ��9�@ 0+g�9V ��! ��?+ �� 02�)%?B;��+��5�� �� 0P5��
 =�D

5��5* ���2�5 ��F t�;h W)�� }!�� 0& 5�� 0& A      % 9��� �D9��5 09�[& �9`� ��9�?� =�?P�	�C =A� %+��	 .  �)%9?B;��+��5�� '9�� 

 '?9 K�) 99&0 %99 +��	   A =@�9.��N�
 =A�
�O��993	 {@�5�99C %99 ��  %99+���_� �?`�9	 . 993��h�+ ��5�99X& %�%99� Z�9D � '�����99 �0 

 ��?H� �)A��5��5�� �5 �)%?B;��+��5��2�7�)� 1?/.� / .  

 9� �� /.� �%+@�. �+�h��� ��?6A '���       W��9&@
 �� 5�9h �g�93�& �9&�� ��9V 9 � 9� A %�  t�93h �5  �9;7�&  5�9&
�   =@�9.

��	�� ��! ��?+ �� =�)%?B;��+��5��* 03��h�+  �� =�) +?��  @� :C �� 0+g�V ��! /��P \.� & ��&@cab& %���+ .  

�5�& =�)��	��+i @� �5��D.� ���� �5–h5  �9 ?&@ �J+ @� �%?�A5 �) %��� *�D  �5�9& 5�9�A       %97 �9�@ �%9� �%?9�A5 Z�9;�& �5

�DO�� t�3Dh� �5 1��<	 ��&@ �5 02A��5 =�� )�� �� %��� ���?� .  %9��� cab& %?B;��+��5�� 03��h�+ 0N�1?O ��! ��?+ 0D,A

 t�;h A2�@�	�C0 �@�%+� �%� �5�5 ��&@ �5 A��5��5�� %��� �%� =�?P*  t�;h @�9	�C2�0        �9� 1��9<	 ��9&@ 09 4� %94� ��9&@ �5

0& �� �����?�  �S.��& ���	��5 .  

 ���A�A��� �� ��CH  

/.� �J+ 5��& 02�?�?� �N� �5 %?B;��+��5�� ��|7 %��5 @� ���S! 02�?�?���5�� t�;h .03��h�+    :9C 02�?�?9���5�� =�)

=@�.�%� @� �?D����5�� 02�?�?� R�1��* ��N�
�@�%+� A =@�. & =�?P0 %+�� .Z��4&  /9.� 0O��P�	�&A�� =@�.�%� Y? N	 '��	 .

�DH) 0N�1C Wa� Y� �5 {A� @� =��?H� =�   �%+@�9. �+�h��� @� �5�&
 =1��<	 =A��5��5�� @� �5��D.� ���V @� �� Z��4& =�)

�5�&
 �� �� A /?� @� =@�.@�� ���V @� A��5��5�� =@�. �?v 5��& �� 02�)�@�	�C 5A1O� �� *�%� �Dh�.  %9?B;��+��5�� Y� �)  ��9DN	�C

 ]�%.Tc
m99�� *  ^��%In

111 (0& ^�<+� 5�?P ./?� A ���1	 �5�&
 =A��5��5�� /h�.  =�)�?v�@�	�C Z�D � %���  %+�9� 0�?�. 

5�?P ^�<+� ���?� �� ���1	 @� �S, /.�5 A��5��5�� 02�?�?� 1?��+
 /H?+ ^@g '����� � . '?�9|	 5�S+    ^@g 02�?�?9���5�� 09�?�

� /O�� �?4~ c?ab	 \��& �0�?� W)�� �<?D+ �5 A A��5��5�� �;?.A ���3	 =�?P�	�C A ��P�� �)= v?�0& (%) 55�P.   

��CH  ���A�A�  

 02�?�?� t�;h0��?�?� t�h ^�O @� 0DSH+ @� ���S! A��5* @� �J O��  5��A0��@�	�C *&0 %��� .� t�;h?�?�0� �& �0  ���9	 

{A� ��  '??4	 02�?�?� 1?��+
 =5�! =�)5��+ .�� �5�&
 �5 02�?�?� 03��h�+ 0;� ��V       �9� 0	��9� �5 �9[ 	 �9)A��5��5�� =@�9.

� 0�.%��* 55�P �4��f& 5��& /O�� 0N�i����1?O �7��& �??s	 \��& ��* 5��5 5����.   

Hp   
pH  Z�;�& A 0X��1	 =�)A��5��5��  �) %����5A%�& �5 � '?4& = cab& A%��� .  
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 *��> ����A���  

 ���A �D��?D��� �DM� ��� !?�� ^�� %7�A �5 �D)>n&MBq/mg (�5�� d�B;M�+�? % t�h%+�� ^�O 'DO�P �J+ �5 ��  %9+�� �� �%� 

 �
 �%b+�4	�& �0 55�P .0;?& \H7 �� ���A �D��?D�� 0;?& �� =��� 0;?& �� Z�& 0;?& �� =��� ^�P 0& ��?� 1?+ P55�.    

�O�` �� ��>��  	  

�?;� 7��&])��O 0����� �  �)A��5��5�� =@�. �� ���f& �5�� ���D.� �S � @� %�����&@
   %9+5�P '?�9|	 02A��5 =�) .  /?��B9H&

% �
�O =���� � �{A� %��� �� /.� �%+@�. �+�h��� �%[!  A �?,5 ��?.��S?��� �&�� �SD4& =�)��A5 ��_D.5 =�   A ���D9.� =�)

��D.�(�4& @� �5 %)5 ^�<+� �� �5�� ���D.� �.A�C �5 �`�& 02�?�?� A 0N�i���?� =�) .  

� � �� �%� �?[	 5��& ^��	 �;�� @� �)A��5��5�� ��	�� ��! ��?+ /;!Tc
m99 *  '�� ^�<+���&@
 /H?+ ���C ��N&� *   %9��� '�����9 �

 =A��7��& Z�D � ��4����D.5 A 0�?� ��� =�)= 5��+ �?N	* ��� ��4����D.5  ^��	  %��� 02���� =�)%+�� /S` � A�   =%9� ��V

 ��=���� �
  ���J+ �)5�� . ����X& �SV %��� ����.'?�|	 �&�+�� /?�?� �?,5 ��V �� /S` 55�P .�� 9�%  �9 ���D?+�&   L?9�&

� %?��	�  ��V A ]J &��A5 =� �� 0.��� ��J & 0P5��
 �) =�y *0N�i���?�A�N?&� =�  A�?D����5��  5�9� ^�<+� .  ��_D9.5 ^�9�	   =�9)

�� �DO� ���  �5�7��& �5��D.� @� 5����� A��5��% �� =��%[_+ �&�+�� �SV \	�& ��V  0.��� A �@�9� �5  �9)=  +�9&@0  94&?'   ��S?��9�

%+�� .  

%+5�P =% � �DH� /.�5 \HF�� �� %��� �%� �5�&
 =�)A��5��5�� ^��	* �_+�b+ %��� \HF�� @ 5���&�� %��� :  

-  A %?B;��+��5��^�O  02�?�?�A��5u  

-  u5���& �D��?D�� j��<&  

- �@�%+� ��&@  u�?�A� �D��?D�� �%� =�?P  

- 02�?�?���5�� 03��h�+ 1?��+
 ���D+u   

- �%+@�. �+�h��� ��& A ^�+u   

- R�|X+� ����	u  

- 	�!>V� �_�5 A �����0 � ��� �>n& *5�� �%?C ���D� �� %?��	 ����	 �
 �;?.A 5%! bachu  

- Z�;�& 5��& �5 �)* ]<7 �� Z�;�&u  

-  �D&���C �)^@g �5%~ �&�! 5��A ^%! �� 5��A �n& �_�%+��%[_+ �� 5��& 0�A�N?& .  

�S � �%+�?P���5 %��� 02A��5��5�� =@�.% DH& %��� 0 ��� A 0N�1?O *02A��5 =�) .        �9?�A� 5��9& ����9. �&�9� %9��� % 9. '9��

A��&@
  �?�A� �5�& *{���C =�) 5���A��5��5�&
 �.A�C *     ���9HC G9O5 A Z�93�& W9aC *=@�.    %9��� �@�9	�C =�9) .   ����9. '9��

   ��9 ���� @5 A �9	�C =�)��D?+�& ��?.��S?��� *0)�_DH�� ��� ^�<+� *�	�C � ���D?+�& *L?�& ���y � ���D?+�& =��� '? K�)

 @�?+ 5��&/.� .  

 <��A5G� �#A� ]����  

� 0	�%?[�	 %��� �+�A�C �%+��5��_D.5 5�N;�! /�� @� �� %b�% ?     �9��7 ��9 ?�V� ��9 ���� A �����?� =�?P�	�C �5 �`�& =�)

%���+.  

 ^�<+� */?�?� ��7 =��� ^�P '��D�[& %�����&@
 =�) ���?��	 {���C   ��_D9.5 � �1) �&�� /h�5�C @� �S,  %9��� .   '9�� �9[ 	

@� �� ?�V� \��& ���  5�Q;�! ��_D.5�� ���f& 0P��A �& =�)�?�A� �J+ 5� 0& 55�P .�� �~  W��9&@
 ���D+   �� �9)   Z�A� �9SV �9�

0& /S` 5�� *0& � ���	 � ��� !4��&0   5�5 ���9, �5��D9.� 5��& ��_D.5 02���� �H��X& =��� . ��9&@
      @� 09N� -�9.��� %9��� �9)

�)5��%+�D.�= '?� %7�A %?2�	 5��& A 0;;��� 0+�+�, A 5���C ^�<+� /?7>� %��A 5��O� L.�	.  
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!��A) m  

  

�� �A� F4_  

  

�?��	  0)5�?� Gf, =�) ���5�&�� ->� 1��<	 Z�S+5  ZA�%� �5 A��5��5�� �;Da& =�)� 0��� /.� �%&
.   

  

 ]>9`: – �A-��  y=� 	��>�� �� �� 	��� �� �A� F4_ !5` ����A  

  

>�� �� ��  
�G� �  ��9J
��	  

(mCi) MBq  
<���
 �� ��A�  �A-��  

Ga-67 citrate ���  )�(  5��5  �&�� Gf,  

Tc-99m DTPA
a  ���   )��(  5��%+    

Tc-99m MAA
b

 ���   )�(  5��5  Gf, ��  �%&�� /!�.  

Tc-99m pertechnetate ���   )�(  5��5  Gf, ��  �%&� /!�.  

I-131 NaI  ����   )���(  5��5  �&�� Gf,  

 
a) DTPA, diethylen-triamine-penta-acetic acid. 

b) MAA,macro-aggregatealbumin  
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B �A-��  F4_ !5` ����y=� 	��>�� �� �� 	��� �� �A�  -   ]>9`;  

 

>�� �� ��  
�G� �  ��9J
��	  

(mCi) MBq  
<���
 �� ��A�  �A-��  

Cr-51 EDTA  ��/�  )��/�(  5��%+    

Tc-99m DISIDA  ���   )�(  5��%+    

Tc-99m glucoheptonate  ���   )��(  5��%+    

Tc-99m HAM ���  )�(  5��%+    

Tc-99m MIBI ����  )��(  5��%+    

Tc-99m MDP ���  )��(  5��%+    

Tc-99m PYP ���  )��(  5��%+    

Tc-99m RBCs in vivo labelling  ���  )��(  5��5  Gf,  �%���� /!�.  

Tc-99m RBCs in vitro labelling  ���   )��(  5��%+    

Tc-99m sulphur colloid ���  )��(  5��%+    

In-111 WBCs  �/�) �/��(  5��%+    

I-123 NaI )�/� (�/��  5��5  �&�� Gf,  

I-123 OIH )�  (��  5��%+    

I-123 mIBG  )��  (���  5��5  Gf, �� �%& �� /!�.  

I-125 OIH )��/� (��/�  5��%+    

I-131 OIH )�/�  (�/��  5��%+    

Tl-201 )�   (���  5��5  Gf, ��  �%&�� /!�.  

Tc-99m DTPA aerosol )�  (��  5��%+    

  

���	:  ��@ U�� �� �DO� ��� �� =��3Dh� ����S!0& % ���:  
  

EDTA, ethylene-diamine-tetra-acetic acid 

DISIDA, di-isopropyl-iminodiacetic acid 

HAM, human albumin microspher 

MIBI, methoxy-isobutyl-isonitric 

MDP, methylene diphosphonate 

PYP, pyrophosphate 

RBCs, red blood cells 

WBCs, white blood cells 

OIH, ortho-iodo-hyppurate 

MIBG, meta-iodo-benzyl-guanidine 

DTPA, diethylen-triamine-penta-acetic acid. 
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 ]>9`@ – �A-�� 	��� ���� ?_��  y=� 	��>�� �� �� 	��� �� �A�C  

  

>�� �� ��  �G� �  ��9J
��	  

(mCi) MBq  

<���
 �� ��A�  �A-��  

Tc – 99m WBCs
a  )�  (���  5��5  Gf, ��  �%&�� /!�.  

Tc- 99m MAG3
b

 )�� (���  5��%+    

gas Xe – 133   5��%+    

 
a) WBCs, white blood cells 
b)   MAG3, mercapto-acetyl-triglycine 
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!��A) ;  

  

  

 @� =�?P�;� =��� =5�[ b?C ��&@��5���=  ZA%� �5� /.� �%&
.  

)  ��D9. �5 �%� cab& ��&@ �%& =��� */.� ^�. ��D. �5 �%� '??4	 ��%X& @� �D�� 0X��1	 �D��?D�� �� 0	��� �5 0D7

5�� =��55�h =��5��� @� %��� ^��[F.(  

  

]>9`t 7  �� 	�AT�C` !5` 	 �5��A) ��
��� ���	 ��9ABC����� �� �� ��
�  �� Y)  

  

9ABC���  

VL� > ���A�A�  
	���A�   ����9$ ����A���(MBq)  

 ��
� �� 	�AT�C`

	�� ���)*�
(  

colloid  � Au198  Cancer  �����  �  

Iodide � I131  Thyrotoxicosis  ���  I  

Iodide � I131  Thyroid cancer  ����  I  

I-131 MIBG
a  Phaeochromocytoma  ����  I  

Phosphat  � P32  Polycythemia  ���  �  

colloid  � Sr89  Bone metastases  ���  �I  

colloid  � Y90  Arthritic joints  I��  �  

colloid  � Y90  Cancer I���  �  

colloid  � Er169  Arthritic joints  I��  �  

 

a) MIBG, meta-iodo-benzyl-guanidine 
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!��A) @  

  

b��
�^ 	��� ������ \�4� 	�� �hAe��  

  

ZA%� �58  0 ��� ���C =�)5��%+�D.�/.� �%&
 .�A� �� T���& ��5�X& '�������� %��S?& . �D9H) 0N�1C �� ��	 ��&@ �
 @�  =�

A �D��5 /O�b?C W��&@
 =�) � �%� �O�~� =%�%�/. . �9)A��5��5�� 0|4� �5     �%9� ��9! /9H?� '9��  %9+�*    �5��D9.��_�5 �9�

0�+  %+��A � �@A�&� %�%� =�)A��5��5�� =��?H�� ��� 0& %+A� .  

  

 ]>9`u7 b��
�^ �  �������) 	������ \�4� �� ���A� p� 	��� ���� �L��) 		 �W  

  

 	��� ]���
 ����A��� ����9$

 ����
�^b
 (MBq)  

9ABC����� ��  ��% ���A�A�a
 ��
�^  

Bone  

600  Tcm99  
Phosphonate and 

phosphate compounds  
Bone imaging 

800  Tcm99  
Phosphonate and 

phosphate compounds  

Bone imaging by single 

photon emission 

computerized tomography 

(SPECT)  

400  Tcm99  Labelled colloid
 c

 Bone marrow imaging  

Brain  

500  Tcm99  TcO4 –  

Brain imaging (static)  
500  Tcm99

 

Diethylene-triaminepenta- 

acetic acid(DTPA) 

orglucoheptonate  

800  Tcm99  TcO4 –  Brain imaging (SPECT)  

800  Tcm99  
DTPA, gluconate and 

glucoheptonate  
  

500  Tcm99 Exametazime 

Cerebral blood flow 
400  

Xe
133

 In isotonic sodium chloride 

solution 

500  Tcm99 

Hexamethyl propylene amine 

oxime 

(HM-PAO)  

40  In111  DTPA Cisternography  
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 	��� ]���
 ����A��� ����9$

��
�^ ��b
 (MBq)  

9ABC����� ��  ���A�A� ��%a
 ��
�^  

Lacrimal 

4  Tc
m99 TcO4 – 

Lacrimal drainage 
4  Tc

m99  Labelled colloid  

Thyroid  

200  Tcm99  TcO4 –  
Thyroid imaging  

20  I123  I–  

400  I131  I–  
Thyroid metastases (after 

ablation)  

80  TI201  Tl+ chloride 
d
 Parathyroid imaging  

Lungs  

6000  81mKr  Gas  
Lung ventilation imaging  

80  Tcm99  DTPA aerosol  

400  

Xe

Xe
127

133
  

Gas 
 

Gas 

Lung ventilation study 

  
200  

6000  
84m

Kr 

Aqueous solution 

 

Human albumin 

(macroaggregates or 

microspheres)  

Lung perfusion imaging  
  

100  

160 

 Tcm99  
Human albumin 

(macroaggregates or 

microspheres)  

Lung perfusion imaging 

(with venography) 

  

200 

Xe

Xe
127

133
 Isotonic solution 

Isotonic chloride solution  
Lung perfusion studies  

  
200 

200  Tcm99  Macroaggregated albumin (MAA) Lung imaging (SPECT)  

Liver and spleen  

80  Tcm99  Labelled colloid  Liver and spleen imaging  
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 	��� ]���
 ����A��� ����9$

��
�^ ��b
 (MBq)  

9ABC����� ��  ���A�A� ��%a
 ��
�^  

150  Tcm99  
Iminodiacetates and equivalent 

agents  
Functional biliary system 

imaging  

100  Tcm99  
Labelled denaturated red blood 

cells 
Spleen imaging  

200  Tcm99  Labelled colloid  Liver imaging (SPECT)  

Cardiovascular  

800  Tcm99  TcO4 –  

First pass blood flow studies  800 Tcm99  DTPA  

400 Tcm99  Macroaggregated globulin 3 

40 Tcm99  Human albumin complex Blood pool imaging  

800  Tcm99  Human albumin complex  
Cardiac and vascular 

imaging/probe studies  

600  Tcm99  
Phosphonate and phosphate 

compounds  
Myocardial imaging/probe 

studies  

300  Tc
m99  Isonitriles  

Myocardial imaging  
100  TI201  Tl+ chloride  

800 Tcm99  
Phosphonate and phosphate 

compounds  Myocardial imaging 

(SPECT)  
600  Tcm99  Isonitriles  

Stomach, gastrointestinal tract  

40  Tcm99  TcO4 – 
Stomach/salivary gland 

imaging  

400  Tcm99  TcO4 –  
Meckel’s diverticulum 

imaging  

400 Tcm99  Labelled colloid  
Gastrointestinal bleeding  

400  Tcm99  Labelled normal red blood cells  

40  Tcm99  Labelled colloid  Oesophageal transit and reflux  
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 	��� ]���
 ����A��� ����9$

��
�^ ��b
 (MBq)  

9ABC����� ��  ���A�A� ��%a
 ��
�^  

    Labelled normal red blood cells  40  

12  Tcm99 Non-absorbable compounds  

Gastric emptying  12  Tcm99 Non-absorbable compounds  

12  Tcm99 Non-absorbable compounds  

Kidney, urinary system and adrenals  

160  Tcm99 Dimercaptosuccinic acid (DMSA)  Renal imaging  

350  Tcm99 
gluconate and glacoheptonate 

DTPA,  

Renal imaging/renography  100  Tcm99 Macroaggregated globulin  3 

20  I123 O – iodohippurate 

8  Se75  Selenorcholestrol Adrenal imaging  

Miscellaneous  

300  Ga67  Citrate 
Tumour or abscess imaging  

100  TI201  Chloride  

400  Tcm99  DMSA  Tumour imaging  

400  I123  
Meta – iodo – benayl guanidine 

(MIBG) Neuroectodermal 

tumourimaging  
20  I131  MIBG  

80  Tcm99  Labelled colloid  Lymph node imaging  

400  Tcm99  Exametazime labelled white cell  
Abscess imaging 

20  In111  Labelled white cells 

20  In111  Labelled platelets  Thrombus imaging  

  

(a) –   �D���P �� � �� ��S?��	 0|4� *�)��b� 0|4� �5 %+� .  

(b) –   .� =1?F �
 @� �D�� Z��4& ��%X& *�)��b� 0|4� �5��y ZA%� �5 �� / �%� /.�.  

(c)  –  �~�7 Z�7 �5  ���93	   %9��� ���aD9.� 19s& =��5��      ��%+�9b+ =�)%9?2�;� @� �5��D9.� =�9� �9��� +
 09D  =5�9�   09D+
 =�9)  

/?.���+��P 5�� ^�<+� �).  

(d) –   �~�7 Z�7 �5  �n& �i�?O�C =�)��%+�b+ �� \;v�Sestamibi  ��tetrofosmine    ^�<+�0& 5��.  

(e) –   �~�7 Z�7 �5 '�1_���I/I 131123 �%� /.� .  

 5�� ���	 %������ \H7 �� W��&@
 {A� �) �5 �	�C ��1?& �n��%7 ���� ��1?[<	 A 0N? ?;� W.�C *���?� 0N? ?;� L�   ��9�

DO�� 0& %��� �?sD& %+��	 .���?� ���5�� 5��& �5* 5�� %)��h �??s	 �@A A '. \H7 �� ��%X& .  
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A)!�� D  

  

����� ���� �� T���)A�	 ���� ���� 	 0���� ���� �L��) �  	�  

  

 *���� �[ �$6: ��O��� ��
�  �� �~� !CW  ���A� >  �
��  

��&�5 /[� �� d?��� ^1�%?2A�?	�l?) � %��� & ��?��1 MBq ���  �9<	 d�1C L.�	�1  %9�5�P . 9.� ���M0  � �9M?  �� ��9�

&0 /h� �  @� A /��%+ ��|75�O =�_�5 %���+ 1��<	 �� A��5��5�� �	 /.��h .    �9� 5�5 ���9	 ^%aD9H& *Z�XD+�A �X+ ����� �5

���?� ��M�& 5��5 ���, =�_�5 /a	 �5 .%���+ Z�D � �� ���?� A /a	 0+��a�)�+ �	 /.��h Wa� 0b & @� ^%aDH& .  �9� 0b &

5��+ �4���& =�	�?l&�� ���O �5 �����?� /H?� A �%� �DO�P �J+ �5 /a	 =��      5�5 �9??s	 �� /9.��h�5 ^�9O A 5�9� �%9?C �� .

   =�9_�5 A %9� 1��<	 =��� 0N� �� % DH) =�DH� ��D.���?� �5 ��HN� 0P5��+�h ^�+ A ^�+ �� ���?� A5 �� /��%+ j>V� 0b &

�5��+ �4���& ��� =���?� ��&�5 =��� %+� .b & '? K�)0 0�+    =5A�A �	�?l&�9� �9� /9H+�5     9S` /9H?� �5 �� =���9N	 =�9) /

0�+  % �) (�7 �� ^�+ Y� G,�A �50& % � .(	�	 '�%�? /S` �	�?l&�� /H?� �5 5�� =%?2A�?	�l?) ��&�5 /�	 �� =���?� ^�+ \

%�5�_+. -� ���M %� �J+ 5��& @5 A /.��h�5 ^�O��� /��5�� �� �XSV �5 =��D.�C x�V� �� A     �9~��! �9� >D9S& ���?� �� =�

���  /��5 ���,/O� .A= @�  ������h =��D.�C ��/. W+����?� @� 0N� 0+�&�5 @5 �� ���+ 1��<	 A % :l. ���?� x�	� ��  /9O� .

�& =A� @� A %?.�C �� ���?� ^�+ A� �<+
 �5 �& =A� ���?� /��) ����� �&� *5�� �%?C �� ^�+ % �  %9 � ��      /9.��h�5 ^�9O ����9� �9�

.���0 5�N+ .-� ���M  �%+A�C �� A �?�N	 �� /.��h�5 ^�O%+�5�P�� =��D.�C x�	� �5 ���?� .1��<	 @� �X?,5 � C /��P @� %4� 

�% ��� 5�� 0C 5�h ��SD�� �� �)��D.�CA %+   %9+5�5 j>9V� /��%[� Y�1?O Z�BH& A Y�1C �� .   ���9S� =��9� �;9��O>� ���� 

0;?& A ]�%.�A%� ^�P  �) 0���D& /��+ �. �5I  @5 /!�.���� %� 1��<	 ^�P 0;?& . @55%� �5� %?2A�?	 �� �  0)�SD9�� ���?�

� '?�/�  �	I/� %� �5@ '?�a	 =�P.  

  

-�5 =�) ���DO�P ��&�%,� A ��+�. '�� @� �+��?_b?C �%� ^�<+�  

����    ��4����D.5��
 �DH) 0N�1C Wa��5 0+�&�5 �����?� 'B�f& 0��.� � =��� 0��)    /9.� �%9� �D9��+ =� )  >n9&  5�9�A

��!>V� ���. �� ����) :N!(¢  

 #–   ��
  5��A �����5�h�%	 �&�+�� */a	 =���P�A �5 5��A e~�A ��fh� =��� =�	�?l&�� =�) ¢5��5  

r �     5��A �����5��
 �h�%	0& ^�<+� �&�� c?ab	 �	 ^@g 0.��� ¢5��  

5 �    ��
 ��4����D.5 A ��N�1C '?� 0V�S	�� =�)  @� =�?P�;� =��� ����D.�C0��.� � �5 ��SD��  5��A �����?�¢5��5  

� �   �DO�P ���, %?B;��+��5�� �� ��&�5 /�	 �� 0+����?� =��� ��
 �+�P�%� x�	� %+� ¢/.� �%� �DO�P �J+ �5 =�  

  

 *���� �[ �$::  9� �� ���A� p� ���O��� ��
� 6;6   

 0+�&�5 @5MBq ���  %���� ��  ���?� �� ��SD�� ��VA �� ��=  ���?�B %� �5�5 . ���?�A �� 9�% MBq �I�  ]?9H N	 mm 

�� 0& /O���5 ���aD.� 03?ab	 'N.� Y� /[� 5��. ]?H N	 %+%+�b+ ��JD+� x�	� �5 �� ���?� A %� 1��<	 .   ��9�?� �9�B   �9�

5�� ���, �%���  �S7�3& % � /O���5 %?2A�?	�l?) ��&�5 /[�5�P�% A /��~� ^�O  0+�&�5 %� ��JD+� x�	� �� A 5�� �|&� �� �&�+

%� �5�D.�O .i��� N	/H� MBq���  %����  �5�&
 ���� ���?� A 5B  ���?� 0�A *5@ �%� ��A 5�5 �.�C .  /9H�i��� N	  ��9�+

 ��&�5 ��  %���� �� � ��? ���A 5�5 e?~�	 A ��&@ �&�+��  ���?� �� �� @5 A ]?J 	 �� �)���, =%4� =% �A 1��<	 5�� .  ��9�?� %4�

D�� ���?� �� %� cab& A 5�� Z��. /H�i��� N	 @��%� ��&�5 ��S /.�. ��� ���O " ���?� ��A  �� ���?� �%4& A %� �5�5 j>V�  
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 £�C%+5��  AMBq ��� %+5�A
 �A�?� �� �5�& @� . N	�C ���?� ��D =@�9.5�@
 =��� �P�� Z�;�& A ]?.�DC ��  9�% ���   #�9�

%� �5�5 �
 �Db?� #�� @� =�?P�;� A %?2A�?	 �5 �%� .?� %?2A�?	 �� �%� �5�5 @5 ���A  5A%7�/� %� �5@ '?�a	 =�P .  

  

-�5 �%� ^�<+� �+��?_b?C ��&�%,� A ��+�. '�� @� �DO�P�� =�)  

����   ��4����D.5��
 �f& 0��.� � =��� 0��)B �D9H) 0N�1C Wa��5 0+�&�5 �����?� '    /9.� �%9� �D9��+ =�)   5�9�A >n9&

��!>V� ���. �� ����) :N!(¢  

#�   ��4����D.5��
 ?� �P� 0D7 �)%)5 �.�C =�_�5 ���* &�`� 0& ¢%���  

  

*���� �[ �$o:  ��  9� &C� �  	�AT���ioi   

 ]+�h Y�8� � %?2A�?	 /��5�� /[� ���.� A�?	 Y� Z�S+5?2   �D9H) 0N9�1C W9a� Y� �� ��V�. 0&�D�%   5�9�+ �94���& =� .

 Y�1CMBq 8I��  %���� 1��<	 0����h ��5. G�@�	 @� ��D.���?�  =1��<	 ��%X& �%  �  %9����      �9� ���9�) *Z�9�A Y9� �5

 �&�� ^A5 Z��AMBq ���� %���� 5��+ /O���5 �� .�
 A 0.��� �� Z��A A5 �) /H�i��� N	    >9h 5�9) �5 ]9) =�;[C �� �) R

�DH) �+�hA��5 5�5 ���, =� .�
 ����D�& �� �?�A� 0��. ��?� �5 Z��A A5 �) +5�� �%� \HF�� /.�5 �)%  ���,/O�P.   

 0D,A -� ���� %� 1��<	 �5�&
��� %�* Z��A �� 0DH�i��� N	 �5�� 0.��� �� �)   =��9� �_�5 /H�i��� N	 A /��%+ ��|7 5��

�� A��5��5�� �?[	 /O� �+�hA��5 . A5 �) 5�� 1��<	 Z�BH& �� /H�i��� N	A \9HF�� �5���A�& �A%� A /��5�� �� Z��    �9NO �9)

0& '?&�	 �� ^@g @5 (�6 A5 �) �� 5��  �%  . N	  A /9H?+ =5�! 1��<	 Y� =��� (�6 A5 @� �5��D.� �� 5�N+ ���	 /H�i���

5��%+ �X��. =1?F '? F .�X��. �A�& @� :C*  -� ���M  %9� 1��<	 ��D.5���   5�5 /9H�i��� N	 �9� ��.  Y9�1C*    �A�9& �A%9�

\HF�� �)= (A�6 =A�* /.� /.�5 Z��A A5 @� �5��D.� �� 5�� �NO .  

DH) @�.A��5 0D,A %4� @A��  /.��h�5 =�MBq ��� %���� % � �%?C �� ^A5 (�6 /H+��D+ A 5�� /O���5 ��*    ��SD9�� �9� 0C

%+5�� . 5�� ^�;4& �?X�	 �<?D+/.� �%� (�3& �D��P @A� Z��A ��.  

  

-�5 �%� ^�<+� �+��?_b?C ��&�%,� A ��+�. '�� @� �DO�P�� =�)  

����   ��4����D.5��
 */O���5 =��� 0��) ��?hy *=@�. �5�&
 =@�.* A A��5��5�� G�@�	 �5  �D9H) 0N�1C Wa�    �%9� �D9��+ =�

/.�¢  

# �   ��4����D.5 '����
 �) �D��?D�� c?ab	 �%+�?P���5 %��� �� =� 1��<	 1��<	 -�.� �� 5�� 0& �%� ^�<+� %���¢  

r �    ��
 ��4����D.5 '�� �) A 5%<& Z�D � �%+�?P���5 D��?D�� �XDH&� =� %��� �� 1��<	 5��* 0& ¢%���  

5 �   ��
 ��4����D.5 '�� �) A Y�1C '?� T�S	�� �%+�?P���5 �� /H�i��� N	 A��5��5�� 1��<	 �� ���	 0& ¢%���  

  

*���� �[ �$@:  ��>�� �� �� *�O���  

  �� ��&�5 /[� =���?�=���?� Graves* MBq ���  %���� �<	�& 10 5�� .   9� %9��� �9� 5�� ��3	 -� �A��5��5���  =�9� 

MBq ���* MBq���� g��4& ��F *5�?P ����	 " ���?� =��� ��D.���?� �
 �5Grave  @5MBq ����    �5��D9.� 5��9&

0& ���, /O�P .@5 /.��h�5 02A��5��5�� /��� @� '����� �MBq   ���� 5�9�+ �� .   \9HF�� �9SV 0DO�9��5 @5  MBq���� 

5�� .� �� @5 �N �� @� %4� -� �A��5��5�� ��	��S?��� �;?.A�@�%+� � �?P= ��5 * �	�?l&�� 5��A �� @5 ��%X&��5.  5�9� {�&��O A�  �9M 

@5 MBq���  �� �M5�� Y�1C 1��<	 �aH+ �5* %H�� � .      �� =1��9<	 �a9H+ 5�9� 1��9<	 �� E�9	A1�� �� 0N�1C '�� �� �A>!

5�N+ YF . 5A%7 ���?� %?2A�?	 �<?D+ �5 Gy��� � ��� =��  Gy �8� @5 �O�~� A 5A%7 �� %�5�� /O���5 � .  
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-�5 �%� ^�<+� �+��?_b?C ��&�%,� A ��+�. '�� @� �DO�P�� =�)  

����   ��
 ��4����D.5 �� 0��)*/O���5 =� ��?hy *=@�. �5�&
 �.@=* G�@�	A A��5��5�� �5  �D9H) 0N�1C Wa�    �%9� �D9��+ =�

¢/.�  

# �   ��
 ��4����D.5 '�� �) �D��?D�� c?ab	 �%+�?P���5  %��� �� =�1��<	 1��<	 -�.� �� 5�� 0& �%� ^�<+� %���¢  

r �    ��
 ��4����D.5 '�� �)  Z�D � �%+�?P���5/��+ A5 �5 �D��?D�� A ��V ��  �XDH& DH)¢%  

5 �   ��
 ��4����D.5 '�� �) A��5��5�� 1��<	 �� ���	�� /H�i��� N	A Y�1C '?� T�S	�� �%+�?P���5  DH)¢%  

  

 *���� �[ �$D:  �  ��T� �� 9� ����A��� �� �4���6;6   

  �� %� �� %?2A�?	 ��&�5 /[� =���?���� ��  ��%X&MBq��� �<	�& 10 5�� .Z�Hl� Y�  MBq���    �9&� *%9� �5�5 ��D.5
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