
�W�%�P���•�T�D�„�D���•�ˆ �‡�ç�«�³�ç���x�t �W�O���L�t�‡�D�e���•�' �‡�D�×�T�‡�e�‡�' ���B�e�e�‡�' �D�%����

�� �T�D�³�D�%�‡�‘ �>�C���� �³�ù�T�e�ç�%�Ð���ù�3�3�%�D�C�C�D�C���«�D�–��� �ç�T�T�³�D�×�D�' �«�C���‡�×���T�t �D���%�x�•���C�c�� �� �³�–���' �t �ù�‡�×��� �–���D�×�ù� �³�‡�×�j ���e�³�D�‘ �‡� �³�D�O���C�' �ù�³�ù� �³�D�O���ù�×�3���' �ç�C�T�+�D�e�e�D�' �T�‡�„�D���3�‡�C�T�%�‡� �c�T�‡�ç�×�P���D�–���‡�Ð�� �%�ç�„�‡�×�j

�ù�' �' �D�C�C�‡� �‡�³�‡�T�–�O���%�D�3�c�' �‡�×�j ���ˆ �ù�C�T�D�O���ù�×�3���D�×�t �ù�×�' �‡�×�j ���%�D�� �%�ç�3�c�' �‡� �‡�³�‡�T�–�O���‡�T���C�c�� �� �ç�%�T�C��� �%�ç�ù�3�D�%���ù�3�ç�� �T�‡�ç�×���ù�×�3���t �ù�%�Ð�ç�×�‡�C�ù�T�‡�ç�×���ç�e���ù�3�„�ù�×�' �D�3���' �D�³�³���Ð�ç�3�D�³�C���ù�' �%�ç�C�C���3�%�c�j

�3�‡�C�' �ç�„�D�%�–���ù�×�3���3�D�„�D�³�ç�� �Ð�D�×�T���ˆ �ç�%�³�3�ˆ �‡�3�D�P��

�C�W�_�d�j�W�_�d�[�Z���l �_�W�X�_�b�_�j�o�"
�f �h�e�b�_�\�[�h�W�j�_�e�d���W�d�Z���f � �̂o�i �_�e�b�e�] �o

�W�\�j�[�h���f �h�[�i �[�h�l �W�j�_�e�d���_�d
�I �J�E�H�] �W�d�e�_�Z�� ���W�d�Z���+���Z�W�o�i ���_�d

�Y�k�b�j�k�h�[��

�\�k�b�b���h�[�Y�e�l �[�h�o���e�\
�7�J�F���W�Y�j�_�l �_�j�o

�W�\�j�[�h���h�[�j�k�h�d���j�e
�Y�k�b�j�k�h�[

� �̂_�] � �̂��b�_�l �[�h
�c �[�j�W�X�e�b�_�i �c

���9�O�F�*�+�&�����W�Y�j�_�l �_�j�o
�e�\���i �j�e�h�[�Z���b�_�l �[�h

�e�h�] �W�d�e�_�Z�i ��

�®
�ô�

+�+�
‡�

ô�Í
�î

�…�
3

�"�Í�…�Ù�P�R�Ù���[�I�Ù�Q�S���X�\
�\�����U�U���2��

�"�Í�…�Ù�P�S�Ù���[�I�Ù�S�W���X�\
�\�����U�U���2��

�"�Í�…�Ù�P�T�Ù���[�I�Ù�V�Q���X�\
�\�����U�U���2��

�"�Í�…�Ù�P�U�Ù���[�I�Ù�X�U���X�\
�\�����U�U���2��

��
���

Í�X
�:�

\�ô
�ï�

Ù�"
�a

�(�
a

�"�Í�…�Ù�P�V�Ù���[�I�Ù�P�Q�O���X�\
�\�����U�U���2��

�W�‡�C�D�ù�C�D���Ð�ç�3�D�³�‡�×�j �����D�P�j �P���3�D�„�D�³�ç�� �Ð�D�×�T�ù�³
�3�‡�C�ç�%�3�D�%�C��

�Z�™�Å�•���‚ �Ý�Ý�‚ �û� �́Ù�™�‚ �•�û���Ë�Ù�¤�‚ �Å�Ë�¬�•�Ý���¬�Å���ô�¬�‚ �¾�Ý���¹�Z�a�H�V�¤�‚ �Å�Ë�¬�•�×�º���Ë�Ù���Ö�¾�‚ �ä�™�Ý
�¹�r �™�¾�¾�V�™�‚ �•�û�×�º�£
�� �¬�ä�©�™�Ù���Ä�‚ �ä�Ù�¬�ú� �́•�™�Ö�™�Å�•�™�Å�ä���Ë�Ù��� �́¬�Å�•�™�Ö�™�Å�•�™�Å�ä���Ä�‚ �ä�é�Ù�™���Ë�Ù�¤�‚ �Å�Ë�¬�•�Ý���•�‚ �Å���Ž�™
�Ý�©�¬�Ö�Ö�™�•���•�¬�Ù�™�•�ä�¾�û���ä�Ë���•�é�Ý�ä�Ë�Ä�™�Ù�Ý���Ë�Ù���•�Ë�¾�¾�‚�Ž�Ë�Ù�‚ �ä�Ë�Ù�Ý���£

�� �� �������� �� ���� ���� ���� �� �B�<�I �J�D�?��

�K�F���J�&���'�. ���M�;�;�A�I

�÷�m�e�m�$�$�$�j� �̂W�j�õ�i ���b�e�d�] ���ø

�W�‡�C�D�ù�C�D���Ð�ç�3�D�³�‡�×�j �����D�P�j �P���' �ù�×�' �D�%���� �%�ç�j �%�D�C�C�‡�ç�×��

�ï �T�K�J�O�C�@�M�H�D�>�:�N�O�J�M�<�B�@�:�J�A�:�� ������������ ���� �� ���:�� �� �
 �� ���� �:�� �� �� �� �
 �� ���� ��

�-���g�k
�_�Y�a���

� ���[�W�i
�o�#�j�e

�#

�k�i �[�
��f �h�e�

Z�k�Y�j
�i

�W�l �W�
_�b�W�X�b

�[���Z�[
�f �[�d�

Z�_�d�]

�e�d���o
�e�k�h��

�i �W�c
�f �b�[

�j�o�f �[
����

�Z�™�Å�•���‚ �Ý�Ý�‚ �û� �́Ù�™�‚ �•�û���Ë�Ù�¤�‚ �Å�Ë�¬�•�Ý���¬�Å���ô�¬�‚ �¾�Ý���¹�Z�a�H�V�¤�‚ �Å�Ë�¬�•�×�º���Ë�Ù���Ö�¾�‚ �ä�™�Ý
�¹�r �™�¾�¾�V�™�‚ �•�û�×�º�£
�� �¬�ä�©�™�Ù���Ä�‚ �ä�Ù�¬�ú� �́•�™�Ö�™�Å�•�™�Å�ä���Ë�Ù��� �́¬�Å�•�™�Ö�™�Å�•�™�Å�ä���Ä�‚ �ä�é�Ù�™���Ë�Ù�¤�‚ �Å�Ë�¬�•�Ý���•�‚ �Å���Ž�™
�Ý�©�¬�Ö�Ö�™�•���•�¬�Ù�™�•�ä�¾�û���ä�Ë���•�é�Ý�ä�Ë�Ä�™�Ù�Ý���Ë�Ù���•�Ë�¾�¾�‚�Ž�Ë�Ù�‚ �ä�Ë�Ù�Ý���£

�!�#��

�• �L�'�Ç�ù�³�‡�3�ù�T�‡�ç�×

�B�%�j �ù�×�ç�‡�3
�%�ù�T�c�%�ù�T�‡�ç�×���


�x�ù�T�T�D�%�×�‡�×�j

�ê�+�é�ê���Ê�D�D�«�C �é�d���Ê�D�D�«

�W�%�c�j ���C�' �%�D�D�×�‡�×�j ���
 ���T�ç�‘ �‡�' �‡�T�–���T�D�C�T�‡�×�j

�• �D�×�D���D�3�‡�T�‡�×�j ���C�T�c�3�‡�D�C

�7�j�[�b�[�h�_�n�õ�i ��
�I �J�E�H�] �W�d�e�_�Z���� ���M�[�b�b�H�[�W�Z�o

�D�� �� �� ���� �@�M�D�Q�@�?�:�� �M�B�<�I �J�D�?�N

�� �C�C�ù�–�C

�• �L�'�Ç�ù�³�‡�3�ù�T�‡�ç�×

�ê�+�í ���Ê�D�D�«�C �é�d���Ê�D�D�«

�W�%�c�j ���C�' �%�D�D�×�‡�×�j �����D�P�j �P���� �D�%�C�ç�×�ù�³�‡�C�D�3���' �t �D�Ð�ç�P��

�› �ç�‘ �‡�' �‡�T�–���T�D�C�T�‡�×�j

�� �<�O�D�@�I �O���� �@�M�D�Q�@�?�:�� �M�B�<�I �J�D�?�N

�%�‡�' �%�ç�� �t�–�C�‡�ç�³�ç�j �‡�' �ù�³�� �C�–�C�T�D�Ð�C�� ���%�x�•���O�� �‡�×�' �³�c�3�‡�×�j �� �ç�%�j �ù�×�ç�‡�3�C�O

�ç�%�j �ù�×�+�ç�×�+�' �t�‡�� ���� �³�ù�T�e�ç�%�Ð�C�O���ù�×�3���ç�T�t�D�%���' �ç�Ð�� �³�D�‘���‡�×���„�‡�T�%�ç���Ð�ç�3�D�³�C�O

�ù�%�D���T�%�ù�×�C�e�ç�%�Ð�‡�×�j ���T�t�D���Ð�ç�3�D�³�³�‡�×�j ���ç�e���t�c�Ð�ù�×��� �‡�ç�³�ç�j �–���ù�×�3���3�%�c�j

�3�D�„�D�³�ç�� �Ð�D�×�T�P���¤�ç�ˆ �D�„�D�%�O���T�t�D�‡�%��� �%�ç�ù�3�D�%���ù�3�ç�� �T�‡�ç�×���‡�C���' �ç�×�C�T�%�ù�‡�×�D�3

� �–���e�%�ù�j �‡�³�D���C�c�� �� �³�–���' �t�ù�‡�×�C�O���³�‡�Ð�‡�T�D�3���T�%�ù�×�C�� �ç�%�T���ˆ �‡�×�3�ç�ˆ �C�O���ù�×�3���T�t�D

�‡�×�' �ç�Ð�� �ù�T�‡� �‡�³�‡�T�–�� �ç�e�� �' �ç�×�„�D�×�T�‡�ç�×�ù�³�� �' �%�–�ç�� �%�D�C�D�%�„�ù�T�‡�ç�×�� �ˆ �‡�T�t

�' �ç�Ð�� �³�D�‘���T�‡�C�C�c�D�C���ù�×�3���ù�3�„�ù�×�' �D�3���‡�×���„�‡�T�%�ç���Ð�ç�3�D�³�C�P����

�L�c�%�%�D�×�T���ˆ �ç�%�«�e�³�ç�ˆ �C���T�–�� �‡�' �ù�³�³�–���%�D�!�c�‡�%�D���t�‡�j �t�³�–���C�� �D�' �‡�ù�³�‡�C�D�3�O���³�ç�×�j �+

�T�D�%�Ð�� �' �c�³�T�c�%�D�� �T�ç�� �ù�' �t�‡�D�„�D�� �Ð�ù�T�c�%�‡�T�–�O�� �' �ç�Ð�� �³�D�‘�‡�T�–�O�� �ù�×�3

�� �t�–�C�‡�ç�³�ç�j �‡�' �ù�³�� �%�D�³�D�„�ù�×�' �D�� �ç�e�� �ù�3�„�ù�×�' �D�3�� �Ð�ç�3�D�³�C�� �³�‡�Ð�‡�T�‡�×�j �� �T�t�D�‡�%

�ù�' �' �D�C�C�‡� �‡�³�‡�T�–�P���›�t�D�%�D���‡�C���‡�×�' �%�D�ù�C�‡�×�j ���3�D�Ð�ù�×�3���T�ç���ù�' �' �D�C�C���%�D�ù�3�–�+�T�ç�+

�ù�C�C�ù�–���' �ç�Ð�� �³�D�‘���‡�×���„�‡�T�%�ç���Ð�ç�3�D�³�C���T�ç���%�D�3�c�' �D���%�D�C�ç�c�%�' �D��� �c�%�3�D�×�O

�e�ù�‡�³�c�%�D���%�ù�T�D�C���ù�×�3���„�ù�%�‡�ù� �‡�³�‡�T�–�P��

�� �T�D�³�D�%�‡�‘�� �t�ù�C�� �3�D�„�D�³�ç�� �D�3�� �ù�� �t�–�3�%�ç�j �D�³�+� �ù�C�D�3�� �� �%�D�C�D�%�„�ù�T�‡�ç�×

�T�D�' �t�×�ç�³�ç�j �–�� �T�t�ù�T�� �C�T�ù� �‡�³�‡�C�D�C�� �' �D�³�³�� �Ð�D�Ð� �%�ù�×�D�C�� �ù�×�3�� �Ð�ù�‡�×�T�ù�‡�×�C

�C�T�%�c�' �T�c�%�ù�³���‡�×�T�D�j �%�‡�T�–���ù�T���%�D�e�%�‡�j �D�%�ù�T�D�3���ç�%���ù�Ð� �‡�D�×�T���T�D�Ð�� �D�%�ù�T�c�%�D�C�O

�D�×�ù� �³�‡�×�j �� �T�t�D�� �C�t�‡�� �Ð�D�×�T�� �ç�e�� �' �ç�Ð�� �³�D�‘�� � �‡�ç�C�ù�Ð�� �³�D�C�P�� �›�t�‡�C

�T�D�' �t�×�ç�³�ç�j �–�� �� �%�D�C�D�%�„�D�C�� �„�‡�ù� �‡�³�‡�T�–�O�� �� �t�D�×�ç�T�–�� �D�O�� �ù�×�3�� �e�c�×�' �T�‡�ç�×

�ù�' �%�ç�C�C�� �3�‡�„�D�%�C�D�� � �‡�ç�C�� �D�' �‡�Ð�D�×�C�� �ù�×�3�� �%�x�•�� �e�ç�%�Ð�ù�T�C�� �ˆ �t�‡�³�D

�D�‘�T�D�×�3�‡�×�j �� �c�C�ù� �³�D�� �T�‡�Ð�D�e�%�ù�Ð�D�C�� �ù�×�3�� �C�‡�Ð�� �³�‡�e�–�‡�×�j �� �j �³�ç� �ù�³

�3�‡�C�T�%�‡� �c�T�‡�ç�×�P��

�� �?�Q�<�I �>�D�I �B�:�H�D�>�M�J�K�C�T�N�D�J�G�J�B�D�>�<�G�:�N�T�N�O�@�H�N
�O�C�M�J�P�B�C�:�C�T�?�M�J�B�@�G���@�I �<�=�G�@�?�.�:�>�M�T�J���A�M�@�@

�K�M�@�N�@�M�Q�<�O�D�J�I �:�<�I �?�:�?�D�N�O�M�D�=�P�O�D�J�I

�N�P�H�H�<�M�T

���
 ���� �� �� �� �� ������ �


�H�@�O�C�J�?�N

� �ù

�� �� �� �� �� ���:�� �� �
 �� �� �� ���� �
 �� �:�� �� �
 �� �� ��

�G�
P�

I�
B

��
��

�

��

��
��

�=
�M

�@
�<

�N
�O

��
��

�

��

��
��

�?�<�T�:�� �?�<�T�:�� �?�<�T�:��

�x�%�D�C�D�%�„�ù�T�‡�ç�×���ç�e���' �ù�×�' �D�%���ç�%�j �ù�×�ç�‡�3�C���c�C�‡�×�j ���•�›�B�€�j �ù�×�ç�‡�3�ƒ�P���D�%�D�ù�C�T���ù�×�3���³�c�×�j ���' �ù�×�' �D�%���ç�%�j �ù�×�ç�‡�3�C���ˆ �D�%�D���%�D�C�c�C�� �D�×�3�D�3���‡�×���Ð�D�3�‡�c�Ð��� �D�e�ç�%�D��� �D�‡�×�j ���D�×�' �ù�� �C�c�³�ù�T�D�3���c�C�‡�×�j ���•�›�B�€�j �ù�×�ç�‡�3�ƒ�+�%
�ù�T���3�D�×�C�‡�T�‡�D�C���c�� ���T�ç���ð�ê�î�O�è�è�è���ç�%�j �ù�×�ç�‡�3�C�'�„�‡�ù�³�P���� �e�T�D�%���C�T�ç�%�ù�j �D���e�ç�%���é���ˆ �D�D�«���ù�T���D�‡�T�t�D�%���%�ç�ç�Ð���T�D�Ð�� �D�%�ù�T�c�%�D���ç�%���ê�+�ò�‰�L�O���ç�%�j �ù�×�ç�‡�3�C���ˆ �D�%�D���%�D�³�D�ù�C�D�3���ù�×�3���ù�C�C�D�C�C�D�3���e�ç�%���, ���„�‡�ù� �‡�³�‡�T�–�����ù����� �D�e�ç�%�D
�%�D�T�c�%�×�‡�×�j ���T�ç���×�ç�%�Ð�ù�³���' �c�³�T�c�%�D���' �ç�×�3�‡�T�‡�ç�×�C���e�ç�%���c�� ���T�ç���î ���3�ù�–�C����� ���P���›�t�‡�C���C�T�c�3�–���ˆ �ù�C���' �ç�×�3�c�' �T�D�3���‡�×���' �ç�³�³�ù� �ç�%�ù�T�‡�ç�×���ˆ �‡�T�t���L�%�ç�ˆ �×���D�‡�ç�C�' �‡�D�×�' �D�P�P��

�C�W�_�d�j�W�_�d�[�Z���l �_�W�X�_�b�_�j�o����
�_�d�j�[�] �h�_�j�o���e�\���e�h�] �W�d�e�_�Z�i

�W�\�j�[�h���'���m�[�[�a

�C�W�_�d�j�W�_�d�[�Z���i �j�h�k�Y�j�k�h�[���W�d�Z
� �̂[�W�b�j� �̂o���] �h�e�m�j� �̂��_�d���Y�k�b�j�k�h�[

�� �M�@�N�@�M�Q�@�:�� �M�B�<�I �J�D�?�:�� �D�<�=�D�G�D�O�T
���� �M�@�<�N�O�:�$�:���P�I �B�:�� �<�I �>�@�M�:�� �M�B�<�I �J�D�?�N��

�� �M�@�N�@�M�Q�@�:���I �O�@�B�M�D�O�T�:�$�:�� �M�J�R�O�C
���� �M�@�<�N�O�:�$�:���P�I �B�:�� �<�I �>�@�M�:�� �M�B�<�I �J�D�?�N��

�ù

�x�%�D�C�D�%�„�ù�T�‡�ç�×���ç�e���ù�3�‡�� �ç�C�D���ù�×�3���›�%�‡�� �³�D�+�- �D�j �ù�T�‡�„�D�+�D�%�D�ù�C�T�+�L�ù�×�' �D�%�����› �- �D�L�����ç�%�j �ù�×�ç�‡�3�C���c�C�‡�×�j ���Ê�D�³�³�€�D�ù�3�–�ƒ�P���� �3�‡�� �ç�C�D�+�3�D�%�‡�„�D�3���C�T�D�Ð���' �D�³�³�C���ù�×�3���%�W�� �+�%�D�+�ê�ì �é���› �- �D�L���' �D�³�³�C
�ˆ �D�%�D���' �c�³�T�c�%�D�3���‡�×���•�Ð�ù�%�T�•�� �t �D�%�ç���� �³�ù�T�D�C���T�ç���j �D�×�D�%�ù�T�D���C�D�³�e�+�ù�C�C�D�Ð� �³�D�3���ù�3�‡�� �ç�C�D���T�‡�C�C�c�D���ç�%�j �ù�×�ç�‡�3�C�����ù�����ù�×�3��� �%�D�ù�C�T���' �ù�×�' �D�%���ç�%�j �ù�×�ç�‡�3�C����� ���P���D�ç�T�t ���Ð�ç�3�D�³�C���ˆ �D�%�D���D�Ð� �D�3�3�D�3���‡�×
�� �T�D�³�D�%�‡�‘ �� �Ê�D�³�³�€�D�ù�3�–�ƒ�� �t �–�3�%�ç�j �D�³�� �ù�T�� �%�ç�ç�Ð�� �T�D�Ð�� �D�%�ù�T�c�%�D�� �ù�×�3�� �³�ù�T�D�%�� �%�D�³�D�ù�C�D�3�� �ˆ �‡�T�t �ç�c�T�� �' �ç�Ð�� �%�ç�Ð�‡�C�‡�×�j �� �„�‡�ù� �‡�³�‡�T�–�P�� �� �3�‡�� �ç�C�D�� �ç�%�j �ù�×�ç�‡�3�C�� �%�D�T�ù�‡�×�D�3�� �Ð�ù�T�c�%�D�� �ù�3�‡�� �ç�' �–�T�D
�' �t �ù�%�ù�' �T�D�%�‡�C�T�‡�' �C�O���ˆ �t �‡�³�D���› �- �D�L���ç�%�j �ù�×�ç�‡�3�C���C�t �ç�ˆ �D�3���×�ç���%�D�3�c�' �T�‡�ç�×���‡�×���C�‡�©�D���ç�%���� �%�ç�³�‡�e�D�%�ù�T�‡�ç�×���' �ù�� �ù�' �‡�T�–���� �ç�C�T�+�%�D�³�D�ù�C�D�P���� �‡�„�D�'�3�D�ù�3���C�T�ù�‡�×�‡�×�j ���' �ç�×�e�‡�%�Ð�D�3���t �‡�j �t ���„�‡�ù� �‡�³�‡�T�–���ù�' �%�ç�C�C
� �ç�T�t ���C�–�C�T�D�Ð�C�O���3�D�Ð�ç�×�C�T�%�ù�T�‡�×�j ���D�e�e�D�' �T�‡�„�D���� �%�D�C�D�%�„�ù�T�‡�ç�×���c�C�‡�×�j ���Ê�D�³�³�€�D�ù�3�–�ƒ�P���W�ù�T�ù���j �D�×�D�%�ù�T�D�3��� �–���L�t �D�%�%�–���D�‡�ç�T�D�' �t �P

�<�?�D�K�J�N�@�:�O�D�N�N�P�@�:�J�M�B�<�I �J�D�?�N �=�M�@�<�N�O�:�>�<�I �>�@�M�:�J�M�B�<�I �J�D�?�N� 

�K�M�@�N�@�M�Q�@�:�>�J�H�K�G�@�S�:���?�:�N�F�D�I �:�H�J�?�@�G�N

�
 �J�I ���� �O�J�M�@�?�:���� �<�T�:�� �� �� �@�G�G�� �@�<�?�T�� �:�� �<�T�:�� �� �@�G�G�� �@�<�?�T�� �:�� �<�T�:��

�� �
 ���#�:���:�ï �J�@�N�>�C�O�:

�� �
 ���#

�� �M�@�N�@�M�Q�@�:�� �M�B�<�I �J�D�?�:�� �O�M�P�>�O�P�M�@�:�$�:�� �C�@�I �J�O�T�K�@
�����D�Q�@�M�:�� �M�B�<�I �J�D�?�N��

�� �M�@�N�@�M�Q�@�:�� �D�<�=�D�G�D�O�T�:�$�:���P�I �>�O�D�J�I
�����D�Q�@�M�:�� �M�B�<�I �J�D�?�N��

�› �t �D���D�e�e�D�' �T���ç�e���Ê �D�³�³�€�D�ù�3�–�ƒ���ç�×�����‡�„�D�%���B�%�j �ù�×�ç�‡�3���� �%�D�C�D�%�„�ù�T�‡�ç�×�P�����‡�„�D�%���ç�%�j �ù�×�ç�‡�3�C���ˆ �D�%�D�����%�D�C�D�%�„�D�3���ù�T���ê�è�‰�L���e�ç�%���î���3�ù�–�C���c�C�‡�×�j ���Ê�D�³�³�€�D�ù�3�–�ƒ�P���Œ�ç�³�³�ç�ˆ �‡�×�j���� �%�D�C�D�%�„�ù�T�‡�ç�×�O���T�t�D���ç�%�j �ù�×�ç�‡�3�C
�ˆ �D�%�D���%�D�³�D�ù�C�D�3���e�%�ç�Ð���Ê�D�³�³�€�D�ù�3�–�ƒ���ù�×�3���%�D�T�c�%�×�D�3���T�ç���' �c�³�T�c�%�D���e�ç�%���ñ�ê���t�ç�c�%�C��� �D�e�ç�%�D���' �ù�%�%�–�‡�×�j ���ç�c�T���ù�C�C�ù�–�C�P���B�%�j �ù�×�ç�‡�3�C���ˆ �D�%�D���%�D�T�c�%�×�D�3���T�ç���' �c�³�T�c�%�D���ç�„�D�%�×�‡�j�t �T���ù�×�3���e�‡�‘�D�3�O���ù�×�3���C�T�ù�‡�×�D�3���e�ç�%���T�t�D
�t�D�� �ù�T�ç�' �–�T�D���' �t�ç�³�ù�×�j �‡�ç�' �–�T�D���Ð�ù�%�«�D�%���+���L�–�T�ç�«�D�%�ù�T�‡�×�+�é�ó�����L�� �é�ó�O���j�%�D�D�×�����ù�×�3���¤�ç�D�' �t�C�T���×�c�' �³�D�ù�%���C�T�ù�‡�×����� �³�c�D�������ù���P���L�D�³�³���„�‡�ù� �‡�³�‡�T�–���ù�C�C�D�C�C�D�3���c�C�‡�×�j ���T�t�D���L�D�³�³�›�‡�T�%�D�+�• �³�ç�‚ ����� �O���T�ç�� ���P���Œ�c�×�' �T�‡�ç�×�ù�³
�ù�' �T�‡�„�‡�T�–���ù�C�C�D�C�C�D�3��� �–���Ð�D�ù�C�c�%�‡�×�j ���L�–�T�ç�' �t�%�ç�Ð�D���x�í �î �è���é�� �ê���ù�' �T�‡�„�‡�T�–���c�C�‡�×�j ���T�t�D���x�í �î �è�+�• �³�ç�ƒ���L�×�x�é�� �ê�����C�C�ù�–�����' �O��� �ç�T�T�ç�Ð���P�����D�j �D�×�3���‡�×�3�‡�' �ù�T�D�C�����ç�C�T���%�D�³�D�ù�C�D���' �c�³�T�c�%�D�����D�%�‡�ç�3�C�P���×���b���ì�P

�N�C�D�K�:�<�N�N�<�T���M�@�<�?�T�:�D�K�N�>���?�@�M�D�Q�@�?�:�J�M�B�<�I �J�D�?�N

� �ù

�x�%�D�C�D�%�„�ù�T�‡�ç�×���ç�e���� �ù� �C�«�‡�×�>�C���ì �W���• �«�‡�×���Œ�c�³�³���› �t �‡�' �«�×�D�C�C���%�ç�3�D�³
�c�C�‡�×�j ���Ê�D�³�³�€�D�ù�3�–�ƒ�P�� �¤�
 �b�� �C�T�ù�‡�×�‡�×�j �� �ç�e�� �� �ù� �•�«�‡�×�+�•�� �Ð�ç�3�D�³�C
�j �%�ç�ˆ �×�� �ç�„�D�%�� �ù�� �é�ê�è�t �%�� �� �D�%�‡�ç�3�O�� �ˆ �‡�T�t �� �' �ç�×�C�T�%�c�' �T�C�� �e�‡�‘ �D�3�� �ù�×�3
�C�T�ù�‡�×�D�3���ù�T���ê�í �t �%���‡�×�T�D�%�„�ù�³�C�P���› �t �D���� �ù� �•�«�‡�×�+�•���' �ç�×�C�T�%�c�' �T�C���ˆ �D�%�D
�� �%�D�� �� �D�3�� �e�ç�%�� �C�t �‡�� �� �‡�×�j �� �e�ç�%�� �c�� �� �T�ç�� �î �� �3�ù�–�C�� �‡�×�� �D�‡�T�t �D�%�� �é�S�é
�� �j �ù�%�ç�C�D�S�W�%�b�%�� �Ð�‡�‘ �� �ç�%�� �Ê�D�³�³�€�D�ù�3�–�ƒ�P�� �B�×�' �D�� �T�t �D�� �C�t �‡�� �� �‡�×�j
�� �D�%�‡�ç�3���ˆ �ù�C���' �ç�Ð�� �³�D�T�D�O���T�t �D���Ð�ç�3�D�³�C���ˆ �D�%�D���Ð�ç�„�D�3���T�ç���Ð�D�3�‡�ù
�e�ç�%�� �e�ç�c�%�� �t �ç�c�%�C�� �T�t �D�×�� �e�‡�‘ �D�3�P�� �� �ù� �•�«�‡�×�+�•�� �' �ç�×�C�T�%�c�' �T�C
�� �%�D�C�D�%�„�D�3�� �‡�×�� �� �T�D�³�D�%�‡�‘ �>�C�� �Ê�D�³�³�€�D�ù�3�–�ƒ�� �C�t �ç�ˆ �D�3�� �� �%�D�C�D�%�„�D�3
�‡�×�T�D�j �%�‡�T�–�� �ù�e�T�D�%�� �î �� �3�ù�–�C�� �C�t �‡�� �Ð�D�×�T�O�� �ˆ �t �‡�³�D�� �T�t �D�� �Ð�D�3�‡�c�Ð
�' �ç�×�T�%�ç�³�� �C�t �ç�ˆ �D�3�� �C�T�%�c�' �T�c�%�ù�³�� �3�D�T�D�%�‡�ç�%�ù�T�‡�ç�×�� �ù�e�T�D�%�� �ñ�ê�t �� �ç�e
�C�t �‡�� �Ð�D�×�T�P���W�ù�T�ù���j �D�×�D�%�ù�T�D�3��� �–���� �ù� �• �«�‡�×�P

�B�c�%���‡�Ð�� �ù�' �T�P�P�P

�E�k�h���W�b�] �_�d�W�j�[��� �̂o�Z�h�e�] �[�b�i ���i �j�W�X�_�b�_�i �[���Y�[�b�b
�c �[�c �X�h�W�d�[���_�d�j�[�] �h�_�j�o���W�b�b�e�m�_�d�] ���i �W�c �f �b�[�i ���j�e���X�[
� �̂[�b�Z���W�j���h�e�e�c ���e�h���h�[�\�h�_�] �[�h�W�j�[�Z���j�[�c �f �[�h�W�j�k�h�[�i

�\�e�h���[�n�j�[�d�Z�[�Z���f �[�h�_�e�Z�i

�<�h�[�i � �̂��Y�[�b�b�i �"���Y�[�b�b���c �e�Z�[�b�i �"���j�_�i �i �k�[�i �"���X�b�e�e�Z�i
�� ���l �_�h�k�i �[�i ���Y�W�d���X�[���i �j�e�h�[�Z���\�e�h���k�f ���j�e���(���m�[�[�a�i ��

�m�_�j� �̂e�k�j���j� �̂[���d�[�[�Z���j�e���\�h�[�[�p�[

�M�e�h�a�i ���e�d
�W�d�o�j� �̂_�d�] ���m�_�j� �̂�

�W���b�_�f �_�Z
�c �[�c �X�h�W�d�[��

�B�%�j �ù�×�ç�‡�3
�Œ�ç�%�Ð�ù�T�‡�ç�×���

�b�‘ �� �ù�×�C�‡�ç�×

�)�#�+���M�;�;�A�I

�7�j�[�b�[�h�_�n�õ�i ��
�I �J�E�H�] �W�d�e�_�Z���� ���M�[�b�b�H�[�W�Z�o

�� �C�C�ù�–�C

�B�c�%���ù�� �� �%�ç�ù�' �t �P�P�P


	794
	Advancing microphysiological systems through hydrogel-enabled, cryo-free preservation and distribution
	Dr. Steve Swioklo PhD, Chief Scientific Officer
	Hypothermic storage of ASSAY-READY CANCER ORGANOIDS


