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"TTPD�ǰ1SPG�ǰ5IBOZBOBOǰ3FVOHXFUXBUUBOB
ǰ.�%�
ǰ'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBM

0WFSBMMǰ4VSWJWBMǰXJUIǰ0TJNFSUJOJCǰJOǰ6OUSFBUFE
ǰ&('3�.VUBUFEǰ"EWBODFEǰ/4$-$�
New England Journal of Medicine �����ǰ���	�
������

øý�ǰóâ�íĆâîĆîìŤǰđøČĂÜđüì÷ŤüĆçîćǰÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰ
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��ǰñý�ǰéø�ǰóâ�ïøĉöćÿǰĀćâïčâÙčèĎðÖćøǰ"TTU�ǰ1SPG�ǰ#PSJNBTǰ)BOCPPOLVOVQBLBSO
ǰ.�%�
ǰ1I�%�
��ǰý�ǰéø�öĆúúĉÖćǰĂĉęöüÜýŤǰ1SPG�ǰ.BMMJLBǰ*NXPOH
ǰ1I�%�
��ǰñý�ǰóâ�óÝîĊ÷ŤǰÝĉêêąöćúćǰ"TTU�ǰ1SPG�ǰ1PEKBOFFǰ+JUUBNBMB
ǰ.�%�ǰ
��ǰý�ǰéø�đÖýĉîĊǰēßêĉüćîĉßǰ1SPG�ǰ,FTJOFFǰ$IPUJWBOJDI
ǰ1I�%�
��ǰý�ǰéø�ǰóâ�ýýĉíøǰñĎšÖùê÷ćÙćöĊǰ1SPG�ǰ4BTJUIPOǰ1VLSJUUBZBLBNFF
ǰ.�%�
ǰ1I�%�ǰ
ÙèąđüßýćÿêøŤđ×êøšĂîǰ'BDVMUZǰPGǰ5SPQJDBMǰ.FEJDJOF

*'������

5SJQMFǰBSUFNJTJOJO�CBTFEǰDPNCJOBUJPOǰUIFSBQJFTǰWFSTVTǰBSUFNJTJOJO�CBTFEǰDPNCJOBUJPOǰ
UIFSBQJFTǰGPSǰVODPNQMJDBUFEǰ1MBTNPEJVNǰGBMDJQBSVNǰNBMBSJB�ǰBǰNVMUJDFOUSF
ǰPQFO�MBCFM
ǰ
SBOEPNJTFEǰDMJOJDBMǰUSJBM� The Lancetǰ�����ǰ���	�����
����������

"TTPD�ǰ1SPG�ǰ&NPSOǰ6EPNLFTNBMFF
ǰ1I�%�
ǰ*OTUJUVUFǰPGǰ/VUSJUJPO

��ǰ"ǰOFXǰOVUSJUJPOǰNBOJGFTUPǰGPSǰBǰOFXǰOVUSJUJPOǰSFBMJUZ�
ǰǰǰ5IFǰ-BODFUǰ�����ǰ���	�����
�����

øý�ǰéø�đĂöĂøǰĂčéöđÖþöćúĊǰÿëćïĆîēõßîćÖćøǰ

*'������

��ǰ5IFǰEPVCMFǰCVSEFOǰPGǰNBMOVUSJUJPO�GVSUIFSǰQFSTQFDUJWF�
ǰǰǰ5IFǰ-BODFUǰ�����ǰ���	�����
����

*'������
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1SPG�ǰ8JDIBJǰ"FLQMBLPSO
ǰ.�%�
ǰ'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBM

3FQPTJUJPOJOHǰPGǰUIFǰHMPCBMǰFQJDFOUSFǰPGǰOPO�PQUJNBMǰDIPMFTUFSPM�ǰ
Natureǰ�����ǰ���	����
������

ý�ǰîó�üĉßĆ÷ǰđĂÖóúćÖøǰÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊ

*'������

"TTU�ǰ1SPG�ǰ1PKDIPOHǰ$IPUJZBSOXPOH
ǰ.�%�
ǰ1I�%�
ǰ'BDVMUZǰPGǰ.FEJDJOFǰ4JSJSBKǰ)PTQJUBM

1BUIPHFOFTJTǰPGǰHMVDPDPSUJDPJE�JOEVDFEǰPTUFPQPSPTJTǰBOEǰPQUJPOTǰGPSǰUSFBUNFOU�
Nature Reviews Endocrinology �����ǰ��	�
��������

ñý�ǰéø�ǰîó�ēóßáÜÙŤǰēßêĉâćèüÜþŤǰǰÙèąĒóì÷ýćÿêøŤýĉøĉøćßó÷ćïćú

*'������

+VUIBUIJQǰ.POHLPMTBQBZB
ǰ1I�%�
ǰ'BDVMUZǰPGǰ.FEJDJOFǰ4JSJSBKǰ)PTQJUBM

#SPBEǰBOEǰTUSPOHǰNFNPSZǰ$%��ǰBOEǰ$%��ǰ5ǰDFMMTǰJOEVDFEǰCZǰ4"34�$P7��ǰJOǰ6,ǰDPOWBMFTDFOUǰ
JOEJWJEVBMTǰGPMMPXJOHǰ$07*%����
Nature Immunology �����ǰ��	��
����������

éø�ÝčæćíĉðǰöÜÙúìøĆó÷ćǰÙèąĒóì÷ýćÿêøŤýĉøĉøćßó÷ćïćú

*'������

5IVNNBQPSOǰ/BPSVOHSPK
ǰ.�%�
ǰ'BDVMUZǰPGǰ.FEJDJOFǰ4JSJSBKǰ)PTQJUBM

&GGFDUǰPGǰ7JUBNJOǰ$
ǰ)ZESPDPSUJTPOF
ǰBOEǰ5IJBNJOFǰWTǰ)ZESPDPSUJTPOFǰ"MPOFǰPOǰ5JNFǰ"MJWFǰBOEǰ'SFFǰ
PGǰ7BTPQSFTTPSǰ4VQQPSUǰBNPOHǰ1BUJFOUTǰXJUIǰ4FQUJDǰ4IPDL�ǰ5IFǰ7*5".*/4ǰ3BOEPNJ[FEǰ$MJOJDBMǰ5SJBM�ǰ
Journal of the American Medical Association �����ǰ���	�
��������

îó�íøøöóøǰđîćüŤøčŠÜēøÝîŤǰÙèąĒóì÷ýćÿêøŤýĉøĉøćßó÷ćïćú

*'������
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��ǰñý�ǰéø�ǰóâ�ïøĉöćÿǰĀćâïčâÙčèĎðÖćøǰ"TTU�ǰ1SPG�ǰ#PSJNBTǰ)BOCPPOLVOVQBLBSO
ǰ.�%�
ǰ1I�%�
��ǰý�ǰéø�öĆúúĉÖćǰĂĉęöüÜýŤǰ1SPG�ǰ.BMMJLBǰ*NXPOH
ǰ1I�%�
��ǰñý�ǰóâ�óÝîĊ÷ŤǰÝĉêêąöćúćǰ"TTU�ǰ1SPG�ǰ1PEKBOFFǰ+JUUBNBMB
ǰ.�%�ǰ
��ǰý�ǰéø�đÖýĉîĊǰēßêĉüćîĉßǰ1SPG�ǰ,FTJOFFǰ$IPUJWBOJDI
ǰ1I�%�
��ǰý�ǰéø�ǰóâ�ýýĉíøǰñĎšÖùê÷ćÙćöĊǰ1SPG�ǰ4BTJUIPOǰ1VLSJUUBZBLBNFF
ǰ.�%�
ǰ1I�%�ǰ

ÙèąđüßýćÿêøŤđ×êøšĂî
'BDVMUZǰPGǰ5SPQJDBMǰ.FEJDJOF

 )�6�+8
5&�9I�C��A�Ĕ�
OUTSTANDING RESEARCH

Ķ÷ćǰBSUFNJTJOJO�CBTFEǰDPNCJOBUJPOǰUIFSBQJFTǰ 	"$5T
ķǰ đðŨî÷ć×îćîĀúĆÖĔîÖćøøĆÖþćǰ
ēøÙĕ×šöćúćđøĊ÷ǰßîĉéĕöŠöĊĂćÖćøĒìøÖàšĂîǰđÖĉéÝćÖđßČĚĂǰ1�ǰGBMDJQBSVNǰìĊęéČĚĂ÷ćǰóïöćÖĔîïøĉđüèðøąđìý
ÖúčŠöúčŠöîĞĚćē×ÜǰàċęÜõć÷Ĕîǰ�ǰðŘ×šćÜĀîšćǰÝą÷ĆÜĕöŠöĊ÷ćêšćîöćúćđøĊ÷ßîĉéĔĀöŠĂĂÖÿĎŠêúćéǰéĆÜîĆĚîÖćøđêøĊ÷öǰ
ÿĎêø÷ćǰBSUFNJTJOJOǰÖĆï÷ćÙĎŠ×îćîǰ�ǰßîĉéìĊęđøĊ÷ÖüŠćǰUSJQMFǰBSUFNJTJOJOǰUIFSBQJFTǰ	5"$5T
ǰÝĆéđðŨîǰ
ìćÜđúČĂÖĔĀöŠìĊęĂćÝĔĀšÖćøøĆÖþćìĊęöĊðøąÿĉìíĉõćóǰēé÷đÞóćąĔîïøĉđüèìĊęöĊöćúćđøĊ÷ìĊęéČĚĂ÷ćĀúć÷ßîĉéĒúą
ßąúĂõćüąÖćøéČĚĂ÷ćĔĀšßšćúÜǰÝćÖñúÖćøüĉÝĆ÷ìĊęñŠćîöćîĆĚîǰĕéšìĞćÖćøðøąđöĉîđðøĊ÷ïđìĊ÷ïðøąÿĉìíĉõćóǰ
ÙüćöðúĂéõĆ÷ǰĒúąÙüćöìîìćîêŠĂ÷ćǰ"$5ǰøąĀüŠćÜÿĎêø÷ćǰ5"$5TǰBSUFNFUIFS�MVNFGBOUSJOF�BNP�
EJBRVJOFǰĒúąǰEJIZESPBSUFNJTJOJO�QJQFSBRVJOF�NFŴPRVJOFǰĔîñĎšðśü÷ēøÙĕ×šöćúćđøĊ÷ßîĉéĕöŠöĊĂćÖćø
ĒìøÖàšĂîǰ�
���ǰøć÷ǰÝćÖǰ�ǰðøąđìýĔîđĂđßĊ÷Ēúąǰ�ǰðøąđìýĔîĒĂôøĉÖćǰìĆĚÜÿĂÜÿĎêø÷ćǰ5"$5TǰĕéšøĆï
ÖćøóĉÿĎÝîŤüŠćǰñĎšðśü÷ìîêŠĂ÷ćĕéšéĊǰöĊÙüćöðúĂéõĆ÷ĒúąöĊðøąÿĉìíĉõćóÿĎÜǰ

.=�'&6�£Á¸¿»´�°ÁÃ´¼¸Â¸½¸½�±°Â´³�²¾¼±¸½°Ã¸¾½�Ã·´Á°¿¸´Â�|£��£Â}�A�ě�.=�'&6��6�.N6'1��
�9I.N6	5gD��6''5�-6C'	E�ĕ%6)6A'9&D�.$6+4�6'�Ę�9I%9�6'�;J1&6
Triple artemisinin-based combination therapies versus artemisinin-based combination therapies for 

uncomplicated Plasmodium falciparum malaria : a multicentre, open-label, randomised clinical trial. 

�º·��³Àµ·Æ���Â·À�uµµ·ÅÅ���Á¾Ç¿·��¥¡��}ÅÅÇ·�åä������³¹·Å�å� ¡�Ü�å�¢ä���¡�uÂÄ»¾���å��³Ë��ä�ä�

"SUFNJTJOJO�CBTFEǰDPNCJOBUJPOǰUIFSBQJFTǰ	"$5T
ǰBSFǰHMPCBMMZǰUIFǰųSTU�MJOFǰBOUJNBMBSJBMǰESVHTǰGPSǰUIFǰUSFBUNFOUǰPGǰ
VODPNQMJDBUFEǰGBMDJQBSVNǰNBMBSJB�ǰ"SUFNJTJOJOǰBOEǰ"$5ǰQBSUOFSǰESVHǰSFTJTUBODFǰIBTǰFNFSHFEǰBOEǰTQSFBEǰJOǰUIFǰ
(SFBUFSǰ.FLPOHǰ4VCSFHJPO
ǰBOEǰ"$5ǰFGųDBDZǰJTǰUISFBUFOFE�ǰ/FXǰBOUJNBMBSJBMTǰXJMMǰOPUǰDPNFǰUPǰUIFǰNBSLFUǰXJUIJOǰUIFǰ
OFYUǰ�ǰZFBST�ǰ$PNCJOJOHǰBOǰBSUFNJTJOJOǰXJUIǰUXPǰQBSUOFSǰESVHTǰBTǰUSJQMFǰBSUFNJTJOJOǰUIFSBQJFTǰ	5"$5T
ǰNJHIUǰQSPWJEFǰ
BOǰFGGFDUJWFǰUSFBUNFOUǰJTǰBSFBTǰXJUIǰNVMUJESVHǰSFTJTUBOUǰNBMBSJB
ǰBOEǰEFMBZǰUIFǰFNFSHFODFǰPGǰESVHǰSFTJTUBODF�ǰ*OǰUIFǰ
53"$ǰ**ǰUSJBMǰUIFǰ5"$5TǰBSUFNFUIFS�MVNFGBOUSJOF�BNPEJBRVJOFǰBOEǰEJIZESPBSUFNJTJOJO�QJQFSBRVJOF�NFŴPRVJOFǰXFSFǰ
BTTFTTFEǰGPSǰFGųDBDZ
ǰTBGFUZǰBOEǰUPMFSBCJMJUZǰBHBJOTUǰUIFJSǰ"$5ǰDPVOUFSQBSUT�ǰ *Oǰ����ǰQBUJFOUTǰXJUIǰVODPNQMJDBUFEǰǰ
GBMDJQBSVNǰNBMBSJBǰJOǰ�ǰ"TJBOǰBOEǰ�ǰ"GSJDBOǰDPVOUSZ
ǰCPUIǰ5"$5TǰXFSFǰTIPXOǰUPǰCFǰTBGF
ǰXFMMǰUPMFSBUFEǰBOEǰFGųDBDJPVT
ǰ
BMTPǰJOǰBSFBTǰPGǰNVMUJESVHǰSFTJTUBODF�ǰ5"$5TǰBSFǰBOǰJNQPSUBOUǰBEEJUJPOǰUPǰUIFǰBSTFOBMǰPGǰBOUJNBMBSJBMǰUSFBUNFOUTǰJOǰUIFǰ
DPOUFYUǰPGǰJODSFBTJOHǰBOUJNBMBSJBMǰESVHǰSFTJTUBODF�
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÷ćǰ$PUSJNPYB[PMFǰ	ĀøČĂöĊßČęĂÖćøÙšćǰđßŠîǰĒïÙìøĉö
ǰðøąÖĂïéšü÷÷ćǰ4VMGBNFUIPYB[PMFǰ
Ēúąǰ5SJNFUIPQSJNǰđðŨî÷ćðäĉßĊüîąìĊęĔßšøĆÖþćēøÙêĉéđßČĚĂĒïÙìĊđøĊ÷ǰ4VMGBNFUIPYB[PMFǰ
đðŨî÷ćðäĉßĊüîąĔîÖúčŠöàĆúôćìĊęöĊÿĎêøēÙøÜÿøšćÜìćÜđÙöĊìĊęđøĊ÷ÖüŠćǰĶàĆúēôîćöć÷éŤķǰ
(Sulfonamide)ǰÝćÖ×šĂöĎú×ĂÜÖøąìøüÜÿćíćøèÿč×ǰ 	ÿí�
ǰóïüŠćđðŨî÷ćìĊęöĊĂĆêøć
ÖćøĒóš÷ćÿĎÜìĊęÿčéǰÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰÝċÜÝĆéìĞćēÙøÜÖćøǰĶđõÿĆß
óĆîíčýćÿêøŤêŠĂÖćøđÖĉéñČęîĒóšñĉüĀîĆÜøčîĒøÜĔîÙîĕì÷ķǰìĞćÖćøýċÖþćĒïïÙüïÙčö
	DBTF�DPOUSPM
ǰ ĔîÙîĕì÷đóČęĂĀćÙüćöđÿĊę÷ÜǰóïüŠćĀćÖöĊÙüćöñĉéðÖêĉ×ĂÜ÷Ċîǰ)-"ǰ
#������ǰĒúąǰ)-"ǰ$������ǰÝąÿĆöóĆîíŤÖĆïÖćøđÖĉéÖćøĒóš÷ćĒïïǰ4UFWFOT�+PIOTPOĴTǰǰ
4ZOESPNFǰìĊęñĉüúĂÖǰñČęî×ċĚîǰđ÷ČęĂïčêćđ÷ČęĂïčðćÖĕĀöšǰĀćÖöĊÙüćöñĉéðÖêĉ×ĂÜ÷Ċîǰ)-"ǰ
#������ǰÝąÿĆöóĆîíŤÖĆïÖćøđÖĉéÖćøĒóš÷ćĒïïǰ%3&44ǰ	%SVHǰ3FBDUJPOǰXJUIǰ&PTJOP�
QIJMMJBǰBOEǰ4ZTUFNJDǰ4ZNQUPNT
ǰàċęÜöĊÙüćöøčîĒøÜĒúąöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêóĂǰėǰÖĆîǰ
ēé÷đÞúĊę÷ÙîìĊęöĊ÷ĊîñĉéðÖêĉÝąđóĉęöēĂÖćÿĒóš÷ćöćÖÖüŠćÙîìĊę÷ĊîĕöŠñĉéðÖêĉðøąöćèǰǰ
��ǰđìŠćǰàċęÜëČĂüŠćđðŨîÖćøÙšîóï÷ĊîÙîĕì÷Ēóš÷ćǰĶĒïÙìøĉöķǰĀøČĂÖúčŠö÷ćðäĉßĊüîąǰ
ĔîÖúčŠö÷ćàĆúôćđðŨîÙøĆĚÜĒøÖ×ĂÜēúÖǰ

Ü	'5J�B'��1�C)�Ý�	ĕ�"�&9�	�E�&B"ĕ&6�5)#6
“The World’s First” discovered genes associated with sulfa drugs

ÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰǰ
'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBM

øý�ǰéø�ǰõÖ�ßúõĆìøǰÿč×đÖþö
"TTPD�ǰ1SPG�ǰ$IPOMBQIBUǰ4VLBTFN
ǰ1I�ǰ%�

ÙüćöÿĞćđøĘÝđïČĚĂÜêšîǰóïüŠćǰĶÿćøÿÖĆéÖøąßć÷×ćüķǰöĊÿćøïøĉÿčìíĉĝÿĞćÙĆâǰ�ǰßîĉéǰÙČĂǰǰ
1BOEVMBUJOǰ"Ēúąǰ1JOPTUSPCJOǰöĊùìíĉĝêšćîǰ$07*%���ǰĔîĀúĂéìéúĂÜǰÝċÜöĊÖćøđøŠÜ
óĆçîćÿćøÿÖĆéÖøąßć÷×ćüđóČęĂĔßšđðŨî÷ćÿĞćĀøĆïēøÙǰ$07*%���ǰÙćéüŠćĔßšđüúćĂ÷ŠćÜîšĂ÷ǰ�ǰðŘǰ
ĔîÖćøüĉÝĆ÷ĒúąóĆçîćĔĀšÿĞćđøĘÝǰēé÷ēÙøÜÖćøüĉÝĆ÷êšćîđßČĚĂĕüøĆÿēÙēøîćÝćÖÿöčîĕóøĕì÷ǰđðŨî
ÙüćöøŠüööČĂøąĀüŠćÜǰÙèąüĉì÷ćýćÿêøŤǰÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰöĀćüĉì÷ćúĆ÷
öĀĉéúǰĒúąýĎî÷ŤÙüćöđðŨîđúĉýéšćîßĊüüĉì÷ćýćÿêøŤǰ	ĂÜÙŤÖćøöĀćßî
ǰĀøČĂǰ5$&-4

.6'.�5��'4�6&�6+��ĕ6����¥���ã�
Fingerroot extract against COVID-19 

Ùèąüĉì÷ćýćÿêøŤǰøŠüöÖĆïÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰǰ
'BDVMUZǰPGǰ4DJFODFǰBOEǰ'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBM

4VMGBNFUIPYB[PMFǰBOEǰ5SJNFUIPQSJNǰ	DPUSJNPYB[PMF
ǰBSFǰBOUJCJPUJDTǰUIBUǰDVSFTǰCBDUFSJBMǰJOGFDUJPOT�ǰ4VMGBNFUI�
PYB[PMFǰ JTǰBOUJCJPUJDǰXJUIǰĶTVMGPOBNJEFķǰTUSVDUVSF�ǰ"DDPSEJOHǰUPǰUIFǰ JOGPSNBUJPOǰGSPNǰUIFǰ.JOJTUSZǰPGǰ1VCMJDǰ
)FBMUIǰ	.01)

ǰJUǰTIPXTǰUIBUǰUIJTǰBOUJCJPUJDǰHSPVQǰIBTǰUIFǰIJHIFTUǰESVHǰBMMFSHZǰSBUF�ǰ5IFSFGPSF
ǰUIFǰ'BDVMUZǰPGǰ
.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBMǰIBEǰMBVODIFEǰUIFǰQSPKFDUǰĶ1IBSNBDPHFOFUJDTǰPGǰTFWFSFǰTLJOǰIZQFSTFOTJUJWJUZǰ
JOǰ5IBJǰQFPQMFķ
ǰXIJDIǰXBTǰBǰDBTF�DPOUSPMǰ TUVEZǰ JOǰ5IBJǰQFPQMF�ǰ5IFǰ SFTVMUǰ SFWFBMFEǰ UIBUǰ UIFǰ)-"ǰ#������ǰ
BOEǰ)-"ǰ$������ǰHFOFǰSFMBUFEǰUPǰ4UFWFOT�+PIOTPOĴTǰ4ZOESPNF�ǰ"OPUIFSǰTUVEZǰJTǰUIBUǰIPXǰBOǰBCOPSNBMJUZǰJOǰ
UIFǰ)-"ǰ#������ǰHFOFǰSFMBUFEǰUPǰUIFǰESVHǰBMMFSHZǰDBMMFEǰ%3&44ǰ	%SVHǰ3FBDUJPOǰXJUIǰ&PTJOPQIJMMJBǰBOEǰ4ZTUFNJDǰ
4ZNQUPNT

ǰXIJDIǰBMTPǰDBVTFTǰTFWFSJUZǰBOEǰNPSUBMJUZ�ǰ)-"ǰ#������ǰNBZǰDBVTFǰBCPVUǰ��ǰUJNFTǰNPSFǰMJLFMZǰUPǰ
CFǰBMMFSHJDǰUPǰTVMGBǰESVHT�ǰ5IJTǰTUVEZǰJTǰBDLOPXMFEHFEǰBTǰUIFǰXPSMEĴTǰųSTUǰEJTDPWFSZǰPGǰBOǰBMMFSHJDǰSFBDUJPOǰUPǰ
BOUJCJPUJDTǰJOǰUIFǰTVMGBǰESVHǰHSPVQ�ǰ

5IFǰTUVEZǰEJTDPWFSFEǰUIBUǰUIFǰ�ǰBDUJWFǰDPNQPVOETǰGPVOEǰJOǰųOHFSSPPU
ǰ1BOEVMBUJOǰ"ǰBOEǰ1JOPTUSPCJO
ǰBSFǰFGGFDUJWFǰ
JOǰUIFǰųHIUǰBHBJOTUǰ$PSPOBWJSVTǰPSǰ$07*%����ǰ*UǰJTǰFTUJNBUFEǰUIBUǰJUǰXJMMǰUBLFǰBUǰMFBTUǰ�ǰZFBSǰUPǰEFWFMPQǰųOHFSSPPUǰ
FYUSBDUǰGPSǰVTFǰBTǰBǰESVHǰGPSǰ$07*%����ǰ5IFǰSFTFBSDIǰQSPKFDUǰBHBJOTUǰDPSPOBǰWJSVTǰGSPNǰ5IBJǰIFSCTǰJTǰBǰDPPQFSBUJPOǰ
CFUXFFOǰUIFǰ'BDVMUZǰPGǰ4DJFODF
ǰUIFǰ'BDVMUZǰPGǰ.FEJDJOF
ǰ3BNBUIJCPEJǰ)PTQJUBM
ǰ.BIJEPMǰ6OJWFSTJUZ
ǰBOEǰ5IFǰǰ
5IBJMBOEǰ$FOUFSǰPGǰ&YDFMMFODFǰGPSǰ-JGFǰ4DJFODFTǰ	5$&-4
�
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üĆÙàĊîĕøòčśîǰđðŨîüĆÙàĊîøčŠîĒøÖìĊęñúĉê×ċĚîǰĒúąîĞćöćĔßšĕéšñúéĊÖĆïñĎšðśü÷đðŨîøć÷ĒøÖ
ĔîÖúčŠöðøąđìýĂćđàĊ÷îìĊęñúĉêüĆÙàĊîĕøòčśîǰ đóČęĂÝĞćĀîŠć÷Ă÷ŠćÜÙøïüÜÝøǰēé÷
üĆÙàĊîìĊęñúĉêĕéšöćêøåćî×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖĒúąĂÜÙŤÖćøĂćĀćøĒúą÷ć×ĂÜ
ðøąđìýÿĀøĆåĂđöøĉÖćĒúąñŠćîÖćøĂîčöĆêĉÝćÖÿĞćîĆÖÜćîÙèąÖøøöÖćøĂćĀćøĒúą
÷ćǰ	Ă÷�
ǰÖøąìøüÜÿćíćøèÿč×ǰēé÷öĊǰïøĉþĆìēøÜÜćîđõÿĆßÖøøöǰđÖøŢìđêĂøŤôćøŤöćǰ
ÝĞćÖĆéǰđðŨîñĎšøĆïëŠć÷ìĂéđìÙēîēú÷ĊđóČęĂñúĉêĒúąÝĆéÝĞćĀîŠć÷

,8'è'6� )8��Ü+5	�9�E'!<ď�Ý�	'�+�
'D�ĕA�ě�'6&B'�D��)<Ĕ%�'4A�,16A�9&�
Siriraj successfully produces first dust mite allergy vaccine in ASEAN

ÙèąĒóì÷ýćÿêøŤýĉøĉøćßó÷ćïćú
'BDVMUZǰPGǰ.FEJDJOFǰ4JSJSBKǰ)PTQJUBM

øý�ǰéø�ǰîó�óÜýÖøǰêĆîêĉúĊðŗÖøǰ
"TTPD�ǰ1SPG�ǰ1POHTBLPSOǰ5BOUJMJQJLPSO
ǰ.�%�
ǰ1I�%�

C	'��6'�1�'/5."5��<�''%�¢�¡¢��¾¥�ä��5J�
éC�%�1�.6&"5��<Ę�9I'4�6�D��'4A�,E�&
Decoding genetic of SARS-CoV-2 project, whole genome sequencing of species outbreaks in Thailand

ýĎî÷ŤÝĊēîöìćÜÖćøĒóì÷ŤǰÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊ
ĒúąÖúčŠöóĆîíöĉêø$07*%���ǰ/FUXPSLǰ*OWFTUJHBUJPOTǰ	$0/*ǰ"MMJBODF

$FOUFSǰGPSǰ.FEJDBMǰ(FOPNJDT
ǰ'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBMǰ
BOEǰ$07*%���ǰ/FUXPSLǰ*OWFTUJHBUJPOTǰ	$0/*ǰ"MMJBODF


üĉÝĆ÷ÖćøëĂéøĀĆÿóĆîíčÖøøöìĆĚÜÝĊēîö×ĂÜǰ4"34�$P7��ǰēé÷Ĕßš×šĂöĎúìćÜøąïćéüĉì÷ćóĆîíč
ýćÿêøŤǰ	HFOPNJDǰFQJEFNJPMPHZ
ǰđóČęĂÿŠÜđÿøĉöĒñîÖćøðŜĂÜÖĆîĒúąÙüïÙčöēøÙǰøŠüöÖĆï
×šĂöĎúìćÜøąïćéüĉì÷ćÝćÖÿëćïĆîðŜĂÜÖĆîÙüïÙčöēøÙđ×êđöČĂÜǰÖøöÙüïÙčöēøÙǰđ×êÖìö�ǰ
øüöìĆĚÜ×šĂöĎúìćÜÙúĉîĉÖÝćÖÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰĒúąÿćöćøëóĆçîć
îüĆêÖøøöÖćøêøüÝüĉđÙøćąĀŤÖćøÖúć÷óĆîíčŤ×ĂÜđßČĚĂĕüøĆÿǰ4"34�$P7��ǰéšü÷đìÙēîēú÷Ċǰ
.BTT"SSBZǰøć÷Üćîñúÿć÷êøąÖĎúǰÖćøÖúć÷óĆîíčŤǰÖćøêĉéđßČĚĂĒòÜǰÖćøêĉéđßČĚĂàĞĚćǰĒúąàćÖ
ĕüøĆÿǰ4"34�$P7��ǰĕéšǰõć÷Ĕîǰ��ǰßĆęüēöÜ

4"34�$P7���HFOPNFǰUSBOTDSJQUJPOǰSFTFBSDIǰVTJOHǰHFOPNJDǰFQJEFNJPMPHZǰEBUBǰJOǰQSFWFOUJOHǰEJTFBTFTǰBOEǰDPOUSPMǰ
UIFǰFQJEFNJD
ǰUPHFUIFSǰXJUIǰUIFǰJOGPSNBUJPOǰBOEǰEBUBǰGSPNǰUIFǰ*OTUJUVUFǰPGǰ%JTFBTFǰ1SFWFOUJPOǰBOEǰ$POUSPM
ǰUIFǰ
%FQBSUNFOUǰPGǰ%JTFBTFǰ$POUSPM
ǰBOEǰUIFǰ'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBMǰIFMQǰUPǰEFWFMPQǰJOOPWBUJWFǰ
EJBHOPTUJDTǰPGǰ4"34�$P7��ǰNVUBUJPOTǰXJUIǰ.BTT"SSBZǰUFDIOPMPHZǰXJUIJOǰ��ǰIPVST�

4JSJSBKǰTVDDFTTGVMMZǰEFWFMPQFEǰ4PVUI�FBTUǰ"TJBĴTǰųSTUǰEVTUǰBMMFSHZǰ
WBDDJOFǰXJUIǰFGGFDUJWFǰSFTVMUTǰGPSǰQBUJFOUT�ǰ5IFǰWBDDJOFǰIBTǰCFFOǰ
BQQSPWFEǰCZǰ8PSMEǰ)FBMUIǰ0SHBOJ[BUJPOǰ	8)0

ǰUIFǰ6OJUFEǰ4UBUFTǰ
'PPEǰBOEǰ%SVHǰ"ENJOJTUSBUJPOǰ	6�4�ǰ'%"

ǰBOEǰUIFǰ'PPEǰBOEǰ%SVHǰ
"ENJOJTUSBUJPO
ǰ.JOJTUSZǰPGǰ1VCMJDǰ)FBMUI
ǰ5IBJMBOE�
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A�è�
6�B/)Ę��<�$6&�1�D��'4A�,
Domestic Funds
ä�¡ä¤� � � �£��6�
47.05%

A�è�
6�B/)Ę��<�$6	A1���� 
Private Funds 

¤ää��£ã�£¡ã��6�
 26.48%

A�è�
6�B/)Ę��<��Ę6��'4A�, 
Foreign Funds

������ã��äää��6�
12.88% A�è�'6&E�ę%/6+è�&6)5&� 

MU Income Funds 
ä¢¤�ä�ã��ää��6�
5.20%

A�è����'4%6�B Ę��8�
Government Expenditure
�££�¤ ��¡ãã��6�
8.39%

	×šĂöĎúÖĂÜüĉÝĆ÷ǰèǰ�ǰđöþć÷îǰ����
ǰ	"TǰPGǰ�ǰ"QSJMǰ����


�&'/<->� ü>%�>/3@�=.�RESEARCH FUNDING

ĔîðŘǰ����ǰöĀćüĉì÷ćúĆ÷öĊÖćøÿîĆïÿîčîîĆÖüĉÝĆ÷ĒúąĒÿüÜĀćìčî

õć÷îĂÖđóČęĂÿøšćÜñúñúĉêÜćîüĉÝĆ÷ìĊęöĊÙčèõćóĔĀšöĊðøĉöćèđóĉęö

öćÖ×ċĚîǰǰēé÷ǰöĀćüĉì÷ćúĆ÷ĕéšøĆïÜïðøąöćèÝćÖĒĀúŠÜêŠćÜǰėǰǰ

ĕéšĒÖŠǰđÜĉîøć÷ĕéšǰđÜĉîÜïðøąöćèĒñŠîéĉîǰĒúąđÜĉîÝćÖĒĀúŠÜìčî

õć÷îĂÖìĆĚÜĔîðøąđìýĒúąêŠćÜðøąđìýǰ

*Oǰ����
ǰ.BIJEPMǰ6OJWFSTJUZǰTVQQPSUTǰSFTFBSDIFSTǰ
CZǰTFFLJOHǰFYUFSOBMǰTDIPMBSTIJQTǰUPǰTUFQǰVQǰUIFǰǰ
OVNCFSTǰPGǰIJHIǰRVBMJUZǰSFTFBSDIǰPVUQVUT�ǰ5IFǰVOJ-
WFSTJUZǰPCUBJOFEǰBǰWBSJFUZǰPGǰJODPNFTǰGSPNǰUVJUJPOǰ
GFFT
ǰHPWFSONFOUǰGVOET
ǰBOEǰPUIFSǰOBUJPOBMǰBOEǰǰ
JOUFSOBUJPOBMǰTPVSDFT�ǰ

C�&D��Đ���'4%6��"�,���¡¢��%/6+è�&6)5&%/8�) 
E�ę'5�A�è��<�+è
5&'+% 3,442 )ę6��6��

A�è��<�+è
5&�9I%/6+è�&6)5&E�ĕ'5���Č�äçç��äç�å  Research Funding from 2016 to 2020

.5�.Ĕ+�A�è��<�+è
5&�9IE�ĕ'5�
6�B/)Ĕ��Ĕ6��G Research Funding proportions

 3,442,203,330
��6�

ĀîŠü÷ǰ�ǰúšćîïćì

	×šĂöĎúÖĂÜüĉÝĆ÷ǰèǰ�ǰđöþć÷îǰ����
ǰ	"TǰPGǰ�ǰ"QSJMǰ����
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(1�>%3@�=.!A*@-*ÿ�PUBLISHED RESEARCH

 )�6��9"ô%"ĘD��6��ĕ1%=).6�)���£�¡��£�������¤�����£���¢

ÝćÖÜïðøąöćèìĊęĕéšøĆïǰĒúąÖúĕÖñúĆÖéĆîÜćîüĉÝĆ÷ÿŠÜñúĔĀšöĀćüĉì÷ćúĆ÷öĊñúñúĉêÜćîüĉÝĆ÷ìĊęêĊóĉöóŤĔîüćøÿćøÿćÖúøąéĆïîćîćßćêĉ

ìĊęöĊĂ÷ĎŠĔîåćî×šĂöĎúÿćÖúđðŨîÝĞćîüîđóĉęö×ċĚî

D��Đ��¡¢��%9 )�6��9"ô%"ĜA�ğ�
N6�+��4,109  )�6�


N6�+� )�6��9"ô%"Ę��Number of Publications
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Āöć÷đĀêčǰ�ǰÝĞćîüîïìÙüćöêĊóĉöóŤìĊęĂ÷ĎŠĔîåćîǰ8FCǰPGǰ4DJFODFǰĒúąǰ4DPQVTǰēé÷êĆéïìÙüćöìĊęêĊóĉöóŤàĞĚćĂĂÖĒúšü

	×šĂöĎúǰèǰüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰÝćÖåćî×šĂöĎúǰ8FCǰPGǰ4DJFODFǰĒúąǰ4DPQVT
ǰ	"TǰPGǰ��ǰ+VOFǰ����


 )�6�+è
5&�1�%/6+è�&6)5&%/8�)�9I�9"ô%"ĘD�+6'.6'�9I
5�1&=ĔD�� ã���
Publication by Journal Q1 at Mahidol University
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	×šĂöĎúǰèǰüĆîìĊęǰ�ǰÖøÖãćÙöǰ����ǰÝćÖåćî×šĂöĎúǰ4DJ7BM
ǰ	"TǰPGǰ�ǰ+VMZǰ����


Āöć÷đĀêčǰ�ǰ�ǰĒÿéÜëċÜøšĂ÷úą×ĂÜñúÜćîêĊóĉöóŤĔîüćøÿćøìĊęÝĆéĂ÷ĎŠĔîǰ2�ǰÝćÖÝĞćîüîñúÜćîêĊóĉöóŤìĆĚÜĀöé

	5IFǰQFSDFOUBHFǰPGǰQVCMJDBUJPOǰJOǰ2�ǰPVUǰPGǰPWFSBMMǰQVCMJDBUJPOǰPVUQVUTǰQFSǰZFBS
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Citation Count

Mahidol University (MU)

University of Malaya (UM)

National Taiwan University (NTU)

National University of Singapore (NUS)

Institutions Scholarly 
Output

Citation 
Count

Citations per 
Publication

15,196

21,912

32,408

51,485

127,875

268,561

378,553

794,793

8.4

12.3

11.7

15.4

�Ä¼±´ÁÂ�¾µ��Ä±»¸²°Ã¸¾½Â�°½³��¸Ã°Ã¸¾½Â�°¼¾½¶�¤½¸Å´ÁÂ¸Ã¸´Â�¸½�£·°¸»°½³�³ÄÁ¸½¶�ä�ã����ä�ä�
A�'é&�A�9&�
N6�+� )�6�+è
5&�9"ô%"ĘB)4�6'1ĕ6�18��5�%/6+è�&6)5&'4�5��6�8�"�,��äçç����äç�å

�Ä¼±´ÁÂ�¾µ��Ä±»¸²°Ã¸¾½Â�°½³��¸Ã°Ã¸¾½Â�°¼¾½¶��½Ã´Á½°Ã¸¾½°»�¤½¸Å´ÁÂ¸Ã¸´Â�³ÄÁ¸½¶�ä�ã��Ã¾�ä�ä�
A�'é&�A�9&�
N6�+� )�6�+è
5&�9"ô%"ĘB)4�6'1ĕ6�18��5�%/6+è�&6)5&�Ĕ6��6�8��Č�"�,��äçç��äç�å�

øąĀüŠćÜðŘǰ����ǰıǰ����ǰöĀćüĉì÷ćúĆ÷öĀĉéúĕéšñúĉêñúÜćîüĉÝĆ÷êĊóĉöóŤÝĞćîüîøüöǰå¡�å¥¢� )�6�� 
àċęÜñúÜćîüĉÝĆ÷đĀúŠćîĊĚǰĕéšøĆï�w»Æ³Æ»ÁÀ�wÁÇÀÆ�
N6�+��å�£�¤£¡�	'5J���¡��Đ�

	×šĂöĎúǰèǰüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰÝćÖǰ4DJ7BM
ǰ	"TǰPGǰ��ǰ+VOFǰ����
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Mahidol University (MU)

Chulalongkorn University (CU)

Chiang Mai University (CMU)

Institutions Scholarly 
Output

Citation 
Count

Citations per 
Publication

15,196

14,024

9,207

127,875

111,043

55,323

8.4

7.9

6.0

	×šĂöĎúǰèǰüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰÝćÖǰ4DJ7BM
ǰ	"TǰPGǰ��ǰ+VOFǰ����
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�Ä¼±´ÁÂ�¾µ��Ä±»¸²°Ã¸¾½Â�¸½��½Ã´Á½°Ã¸¾½°»��¾ÄÁ½°»Â�³ÄÁ¸½¶�ä�ã��ä�ä��±È��²°³´¼¸²��Á¾¶Á°¼

N6�+�.5�.Ĕ+��6'�9"ô%"Ę+6'.6'�6�6�6�8�äçç��Ú�äç�å�D��)<Ĕ%.6�6+è�6�Ĕ6��G

15.3%

2.4%
2.6%
2.6%
2.8%
3.5%
3.5%
3.7%
4.1%4.7%

5.8%

5.9%

10.6%

32.4%

Pharmacology, Toxicology and Pharmaceutics

Chemistry

Social Sciences

Computer Science

Multidisciplinary

Environmental Science

Materials Science

Physics and Astronomy

Other

Engineering

Immunology and Microbiology

Agricultural and Biological Sciences

Biochemistry, Genetics  
and Molecular Biology

Medicine

Publication Year

 4.1%
 3.7%
 3.5%
 3.5%
 2.9%
 2.6%
 2.5%
 2.4%

 15.2%

4.5%
6.1%
5.8%

10.8%

 32.4%

	×šĂöĎúǰèǰüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰÝćÖǰ4DJ7BM
ǰ	"TǰPGǰ��ǰ+VOFǰ����
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	×šĂöĎúǰèǰüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰÝćÖåćî×šĂöĎúǰ4DJ7BM
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SUBJECT AREA Field - Weighted  
Citation Impact

7FUFSJOBSZ

&BSUIǰBOEǰ1MBOFUBSZǰ4DJFODFT
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	Ĕ6��¸´»³�¦´¸¶·Ã´³��¸Ã°Ã¸¾½��¼¿°²Ã��6%.6�6+è�6��9I%9	Ĕ6%6��+Ĕ6�ã�D��Č�"�,��äçç��Ú�äç�å

/%6&A/�<���
ÙŠćǰ'JFME�8FJHIUFEǰ$JUBUJPOǰđðŨîĀîŠü÷üĆéǰ	.FUSJDT
ǰÙčèõćóïìÙüćöüĉÝĆ÷ǰĀöć÷ëċÜǰĂĆêøćÿŠüîøąĀüŠćÜÝĞćîüîÖćøĂšćÜĂĉÜǰ

	DJUBUJPO
ǰìĊęđÖĉé×ċĚîÝøĉÜǰÖĆïÝĞćîüîÖćøĂšćÜĂĉÜìĊęÙćéüŠćÝąĕéšøĆïÝćÖÙŠćđÞúĊę÷ïìÙüćöĔîÿć×ćüĉßćÖćøđéĊ÷üÖĆîǰĀćÖöĊÙŠćđÞúĊę÷öćÖÖüŠćǰ1  
Āöć÷ëċÜǰöĊÖćøĂšćÜĂĉÜÿĎÜÖüŠćÙŠćđÞúĊę÷×ĂÜēúÖǰêĆüĂ÷ŠćÜÙŠćǰ'JFME�8FJHIUFEǰ$JUBUJPOǰ�ǰ����ǰĀöć÷ëċÜǰöĊÙŠćđÞúĊę÷îšĂ÷ÖüŠć×ĂÜēúÖǰ

øšĂ÷úąǰ��

	×šĂöĎúǰèǰüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰÝćÖǰ4DJ7BM
ǰ	"TǰPGǰ��ǰ+VOFǰ����


Web of Science Scopus Databases

	×šĂöĎúǰèǰüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰÝćÖåćî×šĂöĎúǰ8FCǰPGǰ4DJFODFǰĒúąǰ4DPQVT
ǰ	"TǰPGǰ��ǰ+VOFǰ����
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 )�6�  =ĕ�'4�8-�Ę

 )�6�  =ĕ�'4�8-�Ę

ñý�ǰóâ�ðŗ÷îčßǰóĎêøąÖĎú
ÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰ
Asst. Prof. Piyanut Pootracool, M.D.

Faculty of Medicine Ramathibodi Hospital

���1<��'�ĜA�H�B)4)ę6�.6&.+� 
    Catheter Storing and Washing Bin

(1�>/ V>I%@%�>% ü>%#/=*.ÿ6@%#>�'Āss>
°ÕÛÌÓÓÌÊÛÜÈÓ�·ÙÖ×ÌÙÛà�·ÌÙÍÖÙÔÈÕÊÌÚ

ÿëćïĆîïøĉĀćøÝĆéÖćøđìÙēîēú÷ĊĒúąîüĆêÖøøöĕéšöĊÖćøéĞćđîĉîÖćøéšćîìøĆó÷ŤÿĉîìćÜðŦââć×ĂÜöĀćüĉì÷ćúĆ÷ǰðøąÝĞćðŘÜïðøąöćèǰ

ó�ý�ǰ����ǰéĆÜîĊĚ

*OTUJUVUFǰGPSǰ5FDIOPMPHZǰBOEǰ *OOPWBUJPOǰ.BOBHFNFOUǰ 	J/5
ǰIBTǰCFFOǰNBOBHJOHǰUIFǰ6OJWFSTJUZĴTǰ JOUFMMFDUVBMǰǰ
QSPQFSUZǰUISPVHIǰUIFǰųTDBMǰZFBSǰ����

�6''5�
��4A�9&��'5�'1��ĕ1%=)�6'
�B
ĕ���'4
N6�Č���'4%6��äç�å

ÿĉìíĉïĆêøÖćøðøąéĉþåŤǰ	1BUFOU


ÿĉìíĉïĆêøĂĂÖĒïïñúĉêõĆèæŤǰ	%FTJHOǰ1BUFOU


úĉ×ÿĉìíĉĝǰ	$PQZSJHIU


ĂîčÿĉìíĉïĆêøǰ	1FUUZǰ1BUFOU


đÙøČęĂÜĀöć÷ÖćøÙšćǰ	5SBEFNBSL
ǰ

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰøüö

�

�

���

��

�ǰ

499

.8��8�5�'�6'�'4�8-�Ę���£��£

øý�ǰéø�÷ýßîĆîǰüÜýŤÿüĆÿéĉĝǰǰ
ÙèąüĉýüÖøøöýćÿêøŤ
Assoc. Prof. Yodchanan Wongsawat, Ph.D.

Faculty of Engineering

å��1<��'�Ĝ�'+
+5�'4�5�	+6%�Ę+��ę+&.5gg6�.%1�B��15�C�%5�8� 
    Automatic Brain Wave Detection
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 )�6�  =ĕ�'4�8-�Ę

 )�6�  =ĕ�'4�8-�Ę

 )�6�  =ĕ�'4�8-�Ę

¡���<��'+
.N6/'5��'+
/6�9A1H�A1A�Ĕ6/%6&�ę+&A�	�8	�6'A"ôø%
N6�+��� 
�����9A1H�A1B��1<�/$=%8A�9&+��'4��A��A�1'Ĝ��8� ):�	+1��Ĝ

    LAMP test on QCM sensor

øý�ǰîó�ðóîǰÿÜŠćÿĎÜÿŠÜǰĒúąÙèą
ÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰ
Assoc. Prof. Paphon Sa-ngasoongsong, M.D., et al.

Faculty of Medicine Ramathibodi Hospital

å��1<��'�Ĝ�Ę+&+5��N6B/�Ę�.N6/'5��6' Ę6�5�A�)9I&��ę1.4C"� 
    Point Measurement Device for Hip Replacement Surgery

ý�ǰîó�íĊøóÜþŤǰÖøąĒÝąÝĆîìøŤ
ÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰ
Prof. Theerapong Krajaejun, M.D.

Faculty of Medicine Ramathibodi Hospital

����<���.1�.N6/'5��'+
+è�8
�5&C'	�ÂËÆº»ÁÅ»Å 
����C�&+è�9�6�18%%=C�C	'%6C��'6#í 
    Immunochromatography Diagnostic Assay for Pythiosis

øý�ǰø�Ă�ǰîó�ßúđüßǰßüýĉøĉ
ÙèąĒóì÷ýćÿêøŤýĉøĉøćßó÷ćïćúǰ
Prof. Theerapong Krajaejun, M.D.

Faculty of Medicine Ramathibodi Hospital

 ��A�ę619J�5I��9I.6%6'��'5�D/ę =ę�5I�A�)9I&�
6��Ę6�5I�A�ğ��Ę6&;�E�ę

    Sit-to-Stand Supporting Chair

ñý�ǰéø�ÝĞćøĆÿǰóøšĂööćý
ÙèąüĉýüÖøøöýćÿêøŤǰ
Asst. Prof. Chamras Promptmas, Ph.D.

Faculty of Engineering

.8��8�5�'11�B�� )8�$5��Ę���¢������£��£
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.6'.�5��'4�6&�6+.=Ĕ�6'"5��6A�ě�&6�ĕ6����¥���ã���
�¸½¶´ÁÁ¾¾Ã��ÇÃÁ°²Ã�Ã¾��¾Å¸³�ã���ÁÄ¶��´Å´»¾¿¼´½Ã

	�4+è�&6,6.�'Ĝ�	�4B"�&,6.�'ĜC'�"&6�6)'6%6�8��9�%/6+è�&6)5&%/8�)�
B)4,=�&Ĝ	+6%A�ğ�A)8,�ę6��9++è�&6,6.�'Ĝ��1�	Ĝ�6'%/6����/'ë1��wy���
Faculty of Science, Faculty of Medicine Ramathibodi Hospital and
Thailand Center of Excellence for Life Sciences (TCELS)

Ùèąüĉì÷ćýćÿêøŤǰĒúąÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊ

ĕéšñîċÖÖĞćúĆÜêĆĚÜǰ$07*%���ǰ3FTFBSDIǰ$MVTUFSǰēé÷ĒïŠÜđðŨîǰǰ

�ǰÖúčŠöÜćîüĉÝĆ÷ĀúĆÖǰàċęÜǰ�ǰĔîǰ�ǰÖúčŠöÜćîüĉÝĆ÷ÙČĂǰ%SVHǰ%JTDPWFSZǰ

ĀøČĂÖćøÙšîĀćóĆçîć÷ćĔĀöŠøŠüöÖĆïÖúčŠöÜćîüĉÝĆ÷éšćîǰ4FSPMPHZǰ

BOEǰ1MBTNBǰ5IFSBQZǰ ĕéšøąéöîĆÖüĉÝĆ÷ĒúąéċÜÿøøóÖĞćúĆÜǰ

éšćîēÙøÜÿøšćÜóČĚîåćîìĊęđÖĊę÷ü×šĂÜǰĕéšĒÖŠǰĀšĂÜðäĉïĆêĉÖćøĕüøĆÿüĉì÷ć

ìĊęöĊøąïïðäĉïĆêĉÖćøêćööćêøåćîÙüćöðúĂéõĆ÷øąéĆïìĊęǰ �ǰ

	#JPǰ4BGFUZǰ-FWFMǰ��ǰ#4-��
ǰîĞćìĊöēé÷ǰøĂÜýćÿêøćÝćø÷Ťǰ

óâ�ĂøčèĊǰíĉêĉíĆââćîîìŤǰñĎšöĊÙüćöđßĊę÷üßćâĔîÖćøÙĆéĒ÷ÖĒúą

đóćąđúĊĚ÷ÜĕüøĆÿǰ4"34�$P7��ǰĒúąýĎî÷ŤÙüćöđðŨîđúĉýéšćîÖćøÙšîĀć

êĆü÷ćǰĀøČĂǰ&$%%ǰ	&YDFMMFODFǰ$FOUFSǰGPSǰ%SVHǰ%JTDPWFSZ
ǰ

 )�6',:�-6�'4.8��8$6"�1��

×�'4�6&�6+Ø�
"�+Ę6�D/ę )D��6'&5�&5J��6'�8�A�;J1�1�E+'5.E�ę�

B)4E%ĘA�ğ�"ô-�Ę1A�))ĜD�'Ę6��6&

ÜćîĒëúÜ×ŠćüĒúąđÿüîćǰ
Ü�'4.8��8$6"�1��'4�6&�6+�ĕ6����¥���ã�Ý�

üĆîìĊęǰ�ǰöĉëčîć÷îǰ����

àċęÜđðŨîĒĀúŠÜÙúĆÜÝĆéđÖĘïÿćøÿÖĆéÿöčîĕóøǰĒúąéĞćđîĉîÖćøéšü÷

đìÙēîēú÷Ċǰ)JHI�5ISPVHIQVUǰ4DSFFOJOHǰ	)54
ǰàċęÜöĊýĆÖ÷õćó

ĔîÖćøÙĆéÖøĂÜÿćøĂĂÖùìíĉĝóøšĂöÖĆîÝĞćîüîöćÖǰõć÷Ĕîøą÷ą

đüúćøüéđøĘüǰîĞćìĊöēé÷ǰéø�ýčõùÖþŤǰïüøõĉâēâǰÿøšćÜǰQMBUGPSNǰ

ÖćøêøüÝüĉđÙøćąĀŤĀćÿćøĂĂÖùìíĉĝǰ ÝćÖÿćøÿÖĆéíøøößćêĉǰǰ

øüöëċÜÿöčîĕóøĕì÷ìĊęĔßšđðŨîĂćĀćøĔîßĊüĉêðøąÝĞćüĆîìĊęöĊùìíĉĝêŠĂǰ

4"34�$P7��ǰ ēé÷ĕéšøĆïÖćøÿîĆïÿîčîÿŠüîĀîċęÜÝćÖǰöĎúîĉíĉ

øćöćíĉïéĊǰĒúąýĎî÷ŤÙüćöđðŨîđúĉýéšćîßĊüüĉì÷ćýćÿêøŤǰ	ĂÜÙŤÖćø

öĀćßî
ǰìĊęöĊđðŜćĀöć÷øŠüöÖĆîĔîøą÷ą÷ćüĔîÖćøÿøšćÜēĂÖćÿǰ

êŠĂ÷ĂéÙüćöđ×šöĒ×ĘÜ×ĂÜðøąđìýìĊęöĊĂ÷ĎŠĔîßŠüÜÿëćîÖćøèŤüĉÖùê

Öćøøąïćéǰ$07*%���ǰđóČęĂÙšîĀćÿćøĂĂÖùìíĉĝìćÜ÷ćĒúąîĞćđ×šć

ÿĎŠÖøąïüîÖćøóĆçîć÷ćĔî×ĆĚîêŠĂĕð
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ÝćÖÖćøêøüÝÙĆéÖøĂÜÿćøÿÖĆéĔîÙúĆÜàċęÜđðŨîÿöčîĕóøĕì÷ÝĞćîüî

ÖüŠćǰ���ǰêĆüĂ÷ŠćÜǰóïÿćøÿÖĆéÝĞćîüîǰ�ǰßîĉéǰìĊęöĊýĆÖ÷õćóĔîÖćø

÷Ćï÷ĆĚÜÖćøđóĉęöÝĞćîüî×ĂÜǰ4"34�$P7��ǰìĊęĔĀšñúĔîÖćø÷Ćï÷ĆĚÜÖćø

êĉéđßČĚĂ×ĂÜĕüøĆÿĕéšǰìĊęðøĉöćèÙüćöđ×šö×šî×ĂÜ÷ćĔîøąéĆïîšĂ÷ǰėǰ

ĒúąĕöŠđðŨîóĉþêŠĂđàúúŤǰàċęÜñúéĆÜÖúŠćüĕéšñŠćîÖćøìéÿĂïđìĊ÷ï

đÙĊ÷ÜÖĆïñúÖćø÷Ćï÷ĆĚÜ×ĂÜǰ '%"ǰBQQSPWFEǰESVHTǰ ĕéšĒÖŠǰǰ

÷ćǰ/JDMPTBNJEFǰĒúą÷ćǰ)ZESPYZDIMPSPRVJOFǰĒúšüǰ

îĂÖÝćÖîĊĚìĊöüĉÝĆ÷ĕéšÙĆéđúČĂÖöćǰ�ǰÿćøǰÙČĂǰ1BOEVMBUJOǰ"ǰ 
Ēúąǰ1JOPTUSPCJOǰÝćÖÝĞćîüîÿćøǰ�ǰßîĉéǰöćìĞćÖćøêøüÝ

üĉđÙøćąĀŤđßĉÜúċÖëċÜÖúĕÖøąéĆïđàúúŤǰ àċęÜöĀćüĉì÷ćúĆ÷öĀĉéúǰ

øŠüöÖĆïǰ5$&-4ǰöĊÙüćöóøšĂöìĊęÝą×÷ć÷ñúÖćøýċÖþćðøąÿĉìíĉǰ

õćó×ĂÜǰ ĶÖøąßć÷×ćüķǰ àċęÜĔĀšñúÖćø÷Ćï÷ĆĚÜéĊìĊęÿčéöć

óĆçîćêŠĂĔĀšÿćöćøëđ×šćÿĎŠǰ DMJOJDBMǰ USJBMǰ ēé÷ĔîÿŠüî×ĂÜǰ

FBSMZǰQIBTFǰDMJOJDBMǰ USJBMǰÝąìĞćĔîēøÜó÷ćïćúøćöćíĉïéĊ

đðŨîĀúĆÖ ǰ Ēúą×÷ć÷ÙüćöøŠüööČĂĂĂÖĕðĔîÿŠüî×ĂÜǰ

QIBTFǰ **ǰ Ēúąǰ ***ǰ ĔîúĆÖþèą×ĂÜǰNVMUJDFOUFSǰ TUVEZǰǰ

àċęÜđðŨîĂÜÙŤðøąÖĂïÿĞćÙĆâìĊęÝąìĞćĔĀšðøąđìýĕì÷ÿćöćøëñúĉê÷ć

ìĊęđðŨîǰ.PEFSOJ[FEǰ5IBJǰ5SBEJUJPOBMǰ.FEJDJOFǰĕéš

5IFǰ 'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBM
ǰǰ

.BIJEPMǰ6OJWFSTJUZ
ǰJOǰQBSUOFSTIJQǰXJUIǰUIFǰ'BDVMUZǰPGǰ

4DJFODF
ǰ.BIJEPMǰ6OJWFSTJUZ
ǰBOEǰUIFǰ5IBJMBOEǰ$FOUFSǰ

PGǰ&YDFMMFODFǰ GPSǰ-JGFǰ4DJFODFTǰ 	5$&-4
ǰVOEFSǰ UIFǰ

.JOJTUSZǰPGǰ)JHIFSǰ&EVDBUJPO
ǰ4DJFODF
ǰ3FTFBSDIǰBOEǰ

*OOPWBUJPO
ǰIBWFǰFTUBCMJTIFEǰUIFǰQMBUGPSNǰUPǰBOBMZTFǰ

UIFǰBDUJWFǰJOHSFEJFOUTǰGSPNǰOBUVSBMǰFYUSBDUTǰJODMVEJOHǰ

UIFǰDPNNPOǰ5IBJǰIFSCT
ǰVTFEǰJOǰEBJMZǰDVJTJOF
ǰXJUIǰ

UIFǰFGGFDUǰBHBJOTUǰ4"34�$P7���ǰ"TǰQFSǰTDSFFOJOHǰPGǰ

PWFSǰ���ǰTBNQMFǰOBUVSBMǰFYUSBDUT
ǰUIFSFǰBSFǰ�ǰFYUSBDUTǰ

XIJDIǰIBWFǰQPUFOUJBMǰUPǰJOIJCJUǰUIFǰJODSFBTJOHǰOVNCFSǰ

PGǰ4"34�$P7��ǰGPSǰ�����ǰ"GUFSǰJO�EFQUIǰDFMMVMBSǰNFDIB-
OJTNǰBOBMZTJTǰQSPDFTT
ǰUIFǰSFTVMUǰTIPXTǰUIBUǰUIFǰFYUSBDUǰ

GSPNǰ$IJOFTFǰHJOHFS
ǰ"�,�"�ǰ8IJUFǰ,SBDIBJ
ǰIBWFǰUIFǰ

CFTUǰDBQBCJMJUZǰUPǰJOIJCJUǰHSPXUIǰPGǰ4"34�$P7��
ǰBOEǰ

UIFǰ3FTFBSDIǰ$MVTUFSǰJTǰQMBOOJOHǰGPSǰGVSUIFSǰTUVEZǰUIFǰ

FGGFDUJWFOFTTǰPGǰUIJTǰOBUVSBMǰFYUSBDUǰǰCFGPSFǰHPJOHǰPOǰ

UPǰBǰQSPQFSǰDMJOJDBMǰUSJBM�
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C	'��6'�1�'/5."5��<�''%�¢�¡¢��¾¥�ä��5J�
éC�%�1�.6&"5��<Ę
�9I'4�6�D��'4A�,E�&�

	�4B"�&,6.�'ĜC'�"&6�6)'6%6�8��9 Faculty of Medicine Ramathibodi Hospital

ýĎî÷ŤÝĊēîöìćÜÖćøĒóì÷ŤĒúąÖúčŠöóĆîíöĉêøǰ$07*%���ǰ 
/FUXPSLǰ*OWFTUJHBUJPOTǰ	$0/*ǰ"MMJBODF
ǰÝĆéìĞćĒñîüĉÝĆ÷

ÖćøëĂéøĀĆÿóĆîíčÖøøöìĆĚÜÝĊēîö×ĂÜǰ4"34�$P7��ǰēé÷êøÜÝćÖ

ÿĉęÜÿŠÜêøüÝĕöŠñŠćîÖćøđóćąđßČĚĂéšü÷×šĂöĎúìćÜøąïćéüĉì÷ćóĆîíč

ýćÿêøŤǰ	HFOPNJDǰFQJEFNJPMPHZ
ǰđóČęĂĔĀšđĀöćąÿöÖĆïøą÷ą

đüúćĔîÿëćîÖćøèŤÖćøøąïćéǰĒúąÿŠÜđÿøĉöĒñîÖćøðŜĂÜÖĆîĒúąǰ

ÙüïÙčöēøÙǰàċęÜöĊđðŜćĀöć÷đóČęĂĔĀšđÖĉéĂÜÙŤÙüćöøĎšĔîÖćøÙüïÙčöēøÙ

ÖćøîĞćüĆÙàĊîöćĔßšĔîðøąđìýǰÖćøÖúć÷óĆîíčŤǰÖćøêĉéđßČĚĂĒòÜ

ÖćøêĉéđßČĚĂàĞĚćǰĀøČĂðøąđöĉî�ĂĂÖĒïïßčéêøüÝìćÜĂèĎßĊüĉì÷ćǰ

TFSPMPHZǰøüöëċÜÖćøðøĆïÖćøĔßš÷ćêšćîĕüøĆÿĔîĂîćÙêǰ

ÝćÖÖćøéĞćđîĉîÜćîǰēé÷ÖćøëĂéøĀĆÿóĆîíčÖøøöìĆĚÜÝĊēîöđßČĚĂĕüøĆÿǰ

4"34�$P7��ǰĕðĒúšüöćÖÖüŠćǰ���ǰêĆüĂ÷ŠćÜǰĒúąÿćöćøëóĆçîć

îüĆêÖøøöÖćøêøüÝüĉđÙøćąĀŤÖćøÖúć÷óĆîíčŤ×ĂÜđßČĚĂĕüøĆÿǰ4"34�

$P7��ǰéšü÷đìÙēîēú÷Ċǰ.BTT"SSBZǰÿćöćøëøć÷Üćîñúÿć÷êøąÖĎúǰ

ÖćøÖúć÷óĆîíčŤǰ ÖćøêĉéđßČĚĂĒòÜǰÖćøêĉéđßČĚĂàĞĚćǰĒúąàćÖĕüøĆÿǰ

4"34�$P7��ǰĕéšǰõć÷Ĕîǰ��ǰßĆęüēöÜǰēé÷öĊĒñîÖćøéĞćđîĉîÜćîĔî

øą÷ąêŠĂĕðǰÙČĂǰÖćøëĂéøĀĆÿóĆîíčÖøøöǰ4"34�$P7��ǰìĆĚÜÝĊēîö

đðŨîøą÷ąǰđòŜćéĎÿć÷êøąÖĎúǰêĉéêćöÖćøĒóøŠÖøąÝć÷×ĂÜēøÙǰđóČęĂ

đðŨî×šĂöĎúðøąÖĂïÖćøÙüïÙčöēøÙǰĒúąïøĉÖćøêøüÝüĉđÙøćąĀŤ

ÖćøÖúć÷óĆîíčŤ×ĂÜđßČĚĂĕüøĆÿǰ4"34�$P7��

�6'11�B���Â¿´²¸µ¸²���¡�¿Á¸¼´Á�A"÷I1�'+

5��¶´½¾¼¸²�Å°Á¸°½Ã�

N6�+��å���N6B/�Ĕ��	'1�	)<%.6&�'4�=)��1�A�;J1E+'5.�¢�¡¢��¾¥�ä�
'+%�ää�²»°³´

$FOUFSǰGPSǰ.FEJDBMǰ(FOPNJDT
ǰ3BNBUIJCPEJǰ)PTQJUBM
ǰJOǰ
DPPQFSBUFEǰXJUIǰUIFǰ$07*%ǰ�ǰ��ǰ/FUXPSLǰ*OWFTUJHBUJPOTǰ
	$0/*ǰ"MMJBODF

ǰIBTǰDPOEVDUFEǰUIFǰSFTFBSDIǰPGǰUIFǰ4"34�
$P7��ǰ1IBSNBDPHFOFUJDǰ(FOFUJDǰ5SBOTDSJQUJPOǰEFSJWFEǰ
EJSFDUMZǰGSPNǰUIFǰDPMMFDUJPOǰPGǰOPO�DVMUVSFEǰTQFDJNFOT
ǰ
UPǰTVJUǰUIFǰUJNJOHǰBOEǰFQJEFNJDǰTJUVBUJPO�ǰ5IFǰPCKFDUJWFTǰ
PGǰUIFǰQSPKFDUǰBSFǰUPǰHSPXǰUIFǰCPEZǰPGǰLOPXMFEHFǰBCPVUǰ
EJTFBTFǰQSFWFOUJPO
ǰUIFǰPWFSTFBTǰWBDDJOFǰEFMJWFSZ
ǰUIFǰ
NVUBUJPOǰPGǰUIFǰWJSVT
ǰUIFǰMBUFOUǰJOGFDUJPO
ǰUIFǰSFDVS-
SFODFǰJOGFDUJPO
ǰUIFǰFWBMVBUJPO�ǰEFTJHOǰPGǰUIFǰNPMFDVMBSǰ
BOEǰTFSPMPHJDBMǰUFTUTǰLJUT
ǰBTǰXFMMǰBTǰUIFǰBEBQUBUJPOǰPGǰ
BOUJSFUSPWJSBMǰESVHTǰJOǰUIFǰGVUVSF�

£·´�Á´Â´°Á²·�¾µ�Ã·´�¢�¡¢��¾¥�ä��·°Á¼°²¾¶´½´Ã¸²��´½´Ã¸²�£Á°½Â²Á¸¿Ã¸¾½�³´Á¸Å´³�³¸Á´²Ã»È�
µÁ¾¼�Ã·´�²¾»»´²Ã¸¾½�¾µ�½¾½�²Ä»ÃÄÁ´³�Â¿´²¸¼´½Â��Ã¾�ÂÄ¸Ã�Ã·´�Ã¸¼¸½¶�°½³�´¿¸³´¼¸²�Â¸ÃÄ°Ã¸¾½�
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5IFǰPQFSBUJPOǰTIPXFEǰUIBUǰNPSFǰUIBOǰ���ǰTBNQMFTǰ
PGǰTQFDJNFOTĴǰHFOPNFǰXFSFǰEFDPEFEǰXIJDIǰMFBEǰUPǰ
EFWFMPQNFOUǰPGǰUIFǰJOOPWBUJWFǰUFTUJOHǰGPSǰNVUBUJPOǰ
BOBMZTJTǰXJUIǰ.BTT"SSBZǰUFDIOPMPHZ�ǰ5IJTǰJOOPWBUJPOǰJTǰ
BCMFǰUPǰSFQPSUǰJOGPSNBUJPOǰPGǰUIFǰ4"34�$P7��ǰJODMVEJOHǰ
JUTǰTQFDJųDǰMJOFBHF
ǰUIFǰNVUBUJPOǰPGǰUIFǰWJSVT
ǰUIFǰMBUFOUǰ
JOGFDUJPO
ǰ UIFǰSFDVSSFODFǰ JOGFDUJPO
ǰBOEǰųOBMMZ
ǰ UIFǰǰ

SFNBJOTǰPGǰUIFǰWJSVT
ǰBMMǰXJUIJOǰ��ǰIPVST�

ÝćÖêĆüĂ÷ŠćÜñúÖćøëĂéøĀĆÿóĆîíčÖøøöïŠÜßĊĚßĆéđÝîüŠćĒöšĕüøĆÿ

ÝćÖìŠć×ĊĚđĀúĘÖǰĒúąĕüøĆÿÿöčìøÿćÙøöćÝćÖÿć÷êøąÖĎúđéĊ÷üÖĆî

ÙČĂǰ()ǰ 	Ĕîøąïïǰ(*4"*%
ǰĒúąÖĉęÜĒ×îÜ÷ŠĂ÷ǰ#��������ǰǰ

	êćöøąïïǰ 1BOHPMJOǰ -JOFBHF
ǰ ĒêŠĀćÖóĉÝćøèćÝćÖ

êšîĕöšüĉüĆçîćÖćøßćêĉóĆîíčŤǰ 	1IZMPHFOFUJDǰ USFF
ǰÙćéüŠćǰǰ

#��������ǰÝćÖÿĂÜĒĀúŠÜöĊÙüćöÿĆöóĆîíŤÖĆîǰĒêŠĕöŠĔÖúšđÙĊ÷Ü

ìćÜóĆîíčÖøøööćÖóĂìĊęÝąđðŨîÿć÷ēàŠÖćøĒóøŠđßČĚĂēé÷êøÜǰǰ

ÖćøđðúĊę÷îĒðúÜìćÜóĆîíčÖøøöìĊęóïĔîÖúčŠöêĆüĂ÷ŠćÜÿöčìøÿćÙø

ïŠÜßĊĚüŠćǰîŠćÝąöĊÖćøëŠć÷ìĂéĀúć÷đÝîđîĂđøßĆęîǰìĆĚÜĔîðøąđìýĕì÷ǰ

ĒúąðøąđìýđóČęĂîïšćîǰéĆÜøĎðõćóéšćîúŠćÜ

$PVOUSZ�ǰÿć÷êøąÖĎúĕì÷ 
1BOHPMJOǰMJOFBHF�ǰ"�� 
(JT"J%ǰDMBEF�ǰ4

$PVOUSZ�ǰïčÙúćÖøìćÜÖćøĒóì÷Ťǰ�
øć÷ĕéšøĆïÝćÖßćüêŠćÜßćêĉĔîǰ"42
1BOHPMJOǰMJOFBHF�ǰ#������� 
(JT"J%ǰDMBEF�ǰ(3

$PVOUSZ�ǰ5IBJMBOE�ÿöčìøÿćÙø
1BOHPMJOǰMJOFBHF�ǰ#�������� 
(JT"J%ǰDMBEF�ǰ()

$PVOUSZ�ǰ5IBJMBOE�ìŠć×ĊĚđĀúĘÖ
1BOHPMJOǰMJOFBHF�ǰ#�������� 
(JT"J%ǰDMBEF�ǰ()
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Ü	'5J�B'��1�C)�Ý
	ĕ�"�&9�	�E�&B"ĕ&6��8�9+�4D��)<Ĕ%&6�5)#6�
£·´�¦¾Á»³ßÂ��¸ÁÂÃß�³¸Â²¾Å´Á´³�°½�°»»´Á¶¸²�Á´°²Ã¸¾½�Ã¾�°�ÂÄ»µ°�³ÁÄ¶�¶Á¾Ä¿�
¸½�Ã·´�¶´½´Â�¾µ�£·°¸�¿´¾¿»´�

	�4B"�&,6.�'ĜC'�"&6�6)'6%6�8��9�Faculty of Medicine Ramathibodi Hospital

',���'��$���)$5�'�.<�A�-%
Assoc. Prof. Chonlaphat Sukasem, Ph. D. 

/5+/�ę6/ę1���8�5�8�6'A$.5�"5��<,6.�'Ĝ

,=�&Ĝ�6'B"�&Ĝ.%A�H
"'4A�"'5��Ĝ�C'�"&6�6)�'6%6�8��9

/5+/�ę6�9%+è
5&C	'��6'�

A$.5�"5��<,6.�'Ĝ�Ę1�6'A�8� ĎI�B"ę ċ+/�5�'<�B'�D�	�E�&

	ę�"�&9�B"ę&6�×�5)#6Ø 
&6�9I	�E�&B"ę%6��9I.<�A�ğ�15��5�/�:I�
�B�4�'+
&9��Ę1�D/ę&6�)�A.9I&�A.9&�9+è��

÷ćĒïÙìøĉöǰ	#BDUSJN
ǰđðŨîßČęĂÖćøÙšć×ĂÜǰ4VMGBNFUIPYB[PMFǰǰ

Ēúąǰ5SJNFUIPQSJNǰēé÷ǰ4VMGBNFUIPYB[PMFǰđðŨî÷ćðäĉßĊüîąǰ

ĔîÖúčŠö÷ćàĆúôćǰ êćöúĆÖþèąēÙøÜÿøšćÜìćÜđÙöĊìĊęđøĊ÷ÖüŠćǰ

ĶàĆúēôîćĕöéŤķǰ 	4VMGPOBNJEF
ǰĔßšøĆÖþćēøÙêĉéđßČĚĂĒïÙìĊđøĊ÷

đîČęĂÜÝćÖđðŨî÷ćÛŠćđßČĚĂĂĂÖùìíĉĝÖüšćÜǰ ĔßšøĆÖþćĂćÖćøêĉéđßČĚĂ

ĔîìćÜđéĉîðŦÿÿćüąǰ 	65*T
ǰ ēøÙĀúĂéúöĂĆÖđÿïǰ ēøÙêćêĉé

đßČĚĂǰ ēøÙđ÷ČęĂĀčšöÿöĂÜĂĆÖđÿïÝćÖĒïÙìĊđøĊ÷ǰ ēøÙðĂéïüöǰǰ

ĀĎĂĆÖđÿïǰĒñúĕĀöšĂ÷ŠćÜøčîĒøÜĒúąìšĂÜđÿĊ÷ÝćÖÖćøìŠĂÜđìĊę÷üǰǰ

	USBWFMFSĴTǰEJBSSIFB
ǰđðŨîêšîǰ÷ĆÜöĊÖćøĔßšĔîÖúčŠöñĎšêĉéđßČĚĂđĂßĕĂüĊǰ

đóČęĂðŜĂÜÖĆîÖćøêĉéđßČĚĂÞü÷ēĂÖćÿǰ1OFVNPDZTUJTǰ DBSJOJJǰ

	KJSPWFDJ
ǰQOFVNPOJBǰ	1+1
ǰ

ÝćÖ×šĂöĎú×ĂÜÖøąìøüÜÿćíćøèÿč×ǰ	ÿí�
ǰóïüŠćđÖĉéĂĆêøćÖćøĒóš÷ćǰ

ÿĎÜìĊęÿčéǰ ēé÷óïüŠćöĊøć÷ÜćîÖćøđÖĉéñČęîĒóš÷ćìćÜñĉüĀîĆÜßîĉé

øčîĒøÜǰïćÜøć÷ĂćÝóïĂćÖćøìćÜñĉüĀîĆÜìĊęøčîĒøÜǰÙČĂǰđÖĉéêčŠöóĂÜǰ

ñĉüĀîĆÜúĂÖǰìĊęđøĊ÷ÖüŠćÖćøĒóšĒïïǰÿêĊđüîÿŤ�ÝĂĀŤîÿĆîǰàĉîēéøöǰ

	4UFWFOT�+PIOTPOǰ4ZOESPNFǰĀøČĂǰ 4+4
ǰ ĒúąìĘĂÖàĉÖǰ

ĂĊóĉđéĂøŤöĆúđîēÙøĕúàĉÿǰ 	5PYJDǰ&QJEFSNBMǰ/FDSPMZTJTǰĀøČĂǰ

5&/
ǰøŠüöÖĆïĂćÖćøĒìøÖàšĂîĔîøąïïĂČęîǰėǰĕéšǰĒúąĂćÝøčîĒøÜ

ëċÜ×ĆĚîđÿĊ÷ßĊüĉêǰĀøČĂđÖĉéõćüąìčóúõćóêúĂéßĊüĉêǰ đßŠîǰêćïĂé

îĂÖÝćÖîĆĚî÷ĆÜÿŠÜñúÖøąìïĂ÷ŠćÜ÷ĉęÜêŠĂÙčèõćóßĊüĉê×ĂÜñĎšðśü÷ǰǰ

ÝćÖÖćøÿĆöõćþèŤñĎšðśü÷ìĊęöĊñČęîĒóš÷ćßîĉéǰ4+4�5&/ǰóïüŠćĂćÖćø

éĆÜÖúŠćüÿŠÜñúÖøąìïĔîĀúć÷ǰėǰéšćîêŠĂñĎšðśü÷ĒúąÙøĂïÙøĆüǰđßŠîǰ

ÖćøÿĎâđÿĊ÷ÿöøøëîąÖćøìĞćÜćîđîČęĂÜÝćÖÙüćöñĉéðÖêĉìĊęđÖĉé×ċĚî

ÖćøìĊęëĎÖÙîøĂï×šćÜøĆÜđÖĊ÷ÝđîČęĂÜÝćÖĂćÖćøìĊęöĂÜđĀĘîĕéšǰ

đßŠîǰñČęîßîĉéøčîĒøÜêćöïøĉđüèĔïĀîšćĒúąúĞćêĆüǰñĉüĀîĆÜúĂÖ

ĕĀöšìĞćĔĀšĕöŠÖúšćĂĂÖÝćÖïšćîĕðóïðąñĎšĂČęîǰêúĂéÝîÙüćöøĎšÿċÖ

ĀüćéøąĒüÜêŠĂÖćøøĆïðøąìćî÷ćǰÙüćöđÿČęĂöýøĆìíćĒúąĕöŠĕüš

üćÜĔÝêŠĂïčÙúćÖøìćÜÖćøĒóì÷Ťǰ

îĂÖÝćÖîĊĚǰ ÷ĆÜóïüŠćöĊĂčïĆêĉÖćøèŤìĊęđÖĉéÖćøĒóš÷ć×ĂÜÖúčŠöǰǰ

4VMGPOBNJEFǰOPOBOUJCJPUJDǰ đßŠîǰ TVMGBTBMB[JOF
ǰ MPPQǰǰ

EJVSFUJD
ǰTVMGPOZMVSFB
ǰDZDMPPYZHFOBTFı�ǰJOIJCJUPSTǰđðŨîêšîǰ

àċęÜïćÜÖćøýċÖþćóïüŠćÿćöćøëđÖĉéÖćøǰDSPTT�SFBDUJWJUZǰÖĆï÷ćǰ

ÖúčŠöǰTVMGPOBNJEFǰOPOBOUJCJPUJDǰĕéš
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ÖćøøĆÖþćñČęîĒóš÷ćßîĉéîĊĚÖŠĂĔĀšđÖĉéñúÖøąìïéšćîøć÷ÝŠć÷ìĊęđóĉęö

ÿĎÜ×ċĚî×ĂÜÙøĂïÙøĆüĒúąÿĆÜÙöēé÷øüöǰøüöìĆĚÜ÷ĆÜĂćÝîĞćĕðÿĎŠÖćø

ôŜĂÜøšĂÜĒóì÷ŤĀøČĂēøÜó÷ćïćúđóøćąÙüćöđ×šćĔÝñĉéüŠćđÖĉéÝćÖ

Ùüćöñĉéóúćé×ĂÜÖćøéĎĒúøĆÖþćǰëċÜĒöšÝąöĊÖćøóĆçîćøąïï

ĒúąüćÜĒîüìćÜðäĉïĆêĉđóČęĂđðŨîÖćøðŜĂÜÖĆîǰĒêŠÖćøĒóš÷ćÖĘđðŨî

đøČęĂÜìĊęĀúĊÖđúĊę÷Üĕéš÷ćÖǰēé÷đÞóćąĔîÖøèĊìĊęđðŨî÷ćÝĞćđðŨîĒúą

öĊðøąÿĉìíĉñúìĊęéĊĔîÖćøøĆÖþćĂ÷ŠćÜ÷ćĒïÙìøĉöǰ	#BDUSJN
ǰĀøČĂǰ

4VMGBNFUIPYB[PMFǰ5SJNFUIPQSJN

øý�ǰéø�ǰõÖ�ßúõĆìøǰÿč×đÖþöǰĀĆüĀîšćĀšĂÜðäĉïĆêĉÖćøđõÿĆß

óĆîíčýćÿêøŤǰýĎî÷ŤÖćøĒóì÷ŤÿöđéĘÝóøąđìóøĆêîŤǰ ēøÜó÷ćïćú

øćöćíĉïéĊ ǰ ĀĆüĀîšćìĊöüĉÝĆ÷ēÙøÜÖćøǰ ÝċÜÝĆéìĞćēÙøÜÖćøǰǰ

ĶđõÿĆßóĆîíčýćÿêøŤêŠĂÖćøđÖĉéñČęîĒóšñĉüĀîĆÜøčîĒøÜĔîÙîĕì÷ķ 
ìĞćÖćøýċÖþćĒïïÙüïÙčöǰ 	DBTF�DPOUSPM
ǰ ĔîÙîĕì÷ǰ đóČęĂ

ĀćÙüćöđÿĊę÷ÜǰóïüŠćĀćÖöĊÙüćöñĉéðÖêĉ×ĂÜ÷Ċîǰ)-"ǰ#������ǰ

Ēúąǰ)-"ǰ$������ǰÝąÿĆöóĆîíŤÖĆïÖćøđÖĉéÖćøĒóš÷ćĒïïǰǰ

4UFWFOT�+PIOTPOĴTǰ4ZOESPNFǰìĊęñĉüúĂÖǰñČęî×ċĚîǰ đ÷ČęĂïčêć

đ÷ČęĂïčðćÖĕĀöšǰ ĀćÖöĊÙüćöñĉéðÖêĉ×ĂÜ÷Ċîǰ)-"ǰ#������ǰǰ

ÝąÿĆöóĆîíŤÖĆïÖćøđÖĉéÖćøĒóš÷ćĒïïǰ%3&44ǰ	%SVHǰ3FBDUJPOǰǰ

XJUIǰ&PTJOPQIJMMJBǰBOEǰ4ZTUFNJDǰ4ZNQUPNT
ǰàċęÜöĊÙüćöøčîĒøÜ

ĒúąöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêóĂǰėǰÖĆîǰēé÷đÞúĊę÷ÙîìĊęöĊ÷ĊîñĉéðÖêĉǰ

ÝąđóĉęöēĂÖćÿĒóš÷ćöćÖÖüŠćÙîìĊę÷ĊîĕöŠñĉéðÖêĉðøąöćèǰ��ǰđìŠć

àċęÜëČĂüŠćđðŨîÖćøÙšîóï÷ĊîÙîĕì÷Ēóš÷ćǰĶĒïÙìøĉöķǰĀøČĂ

ÖúčŠö÷ćðäĉßĊüîąĔîÖúčŠö÷ćàĆúôćđðŨîÙøĆĚÜĒøÖ×ĂÜēúÖǰÝċÜîĞćöć

ÿĎŠÖćøóĆçîćÖćøêøüÝ÷ĊîĒóš÷ćÖŠĂîìĊęÝąĔĀš÷ćđóČęĂúéēĂÖćÿ

đÿĊę÷ÜĒóš÷ćêŠĂĕðǰÖćøêøüÝ÷ĊîĒóš÷ćÖĞćúĆÜđðŨîìĊęÿîĔÝĔîüÜÖćøǰ

ÿćíćøèÿč×ǰđóøćąÿćöćøëðøąđöĉîÙüćöđÿĊę÷ÜĔîÖćøđÖĉéñČęîĒóš÷ć

×ĂÜñĎšðśü÷ĒêŠúąøć÷ĕéšǰ đóČęĂìĊęĒóì÷ŤÝąđúĊę÷ÜĕðÿĆęÜĔßš÷ćĂČęîìĊęöĊ

ÙüćöđÿĊę÷ÜêĞęćÖüŠćǰêĆüĂ÷ŠćÜìĊęéĊìĊęÿčéÙČĂǰÖćøêøüÝ÷ĊîĒóš÷ćǰ)-"ǰǰ

#������ǰÿĞćĀøĆïēĂÖćÿĒóš÷ćÖĆîßĆÖǰDBSCBNB[FQJOFǰìĊęÿĉìíĉ

ïĆêøìĂÜÙøĂïÙúčöÖćøêøüÝîĊĚéšü÷ǰ

ĂĊÖìĆĚÜñúÜćîÜćîüĉÝĆ÷ßĉĚîîĊĚǰ÷ĆÜĕéšøĆïÖćøêĊóĉöóŤĔîüćøÿćøüĉßćÖćøǰ

îćîćßćêĉøąéĆïēúÖǰÙČĂǰ$MJOJDBMǰ1IBSNBDPMPHZǰBOEǰ5IFSB-
QFVUJDTǰ*NQBDUǰGBDUPSTǰ�����ǰ	2�

ǰ+$3ǰúĞćéĆïìĊęǰ���ǰ���ǰ

	QIBSNBDPMPHZǰBOEǰQIBSNBDZ
ǰǰēé÷ÝĆéĔĀšđðŨîĂÜÙŤÙüćö

øĎšĔĀöŠ×ĂÜēúÖìĊęĒÿéÜĔĀšđĀĘîüŠćǰ1(YǰNBSLFSǰ×ĂÜÖćøđÖĉéñČęî

ĒóšñĉüĀîĆÜßîĉéøčîĒøÜ×ĂÜ÷ćǰ$P�USJNPYB[PMFǰöĊúĆÖþèą

đÞóćąđÝćąÝÜêŠĂøĎðĒïïÖćøĒóš÷ćǰĒúąĕéšøĆïÙüćöÿîĔÝÝćÖ

öĀćüĉì÷ćúĆ÷úĉđüĂøŤóĎúîĞćĕðýċÖþćêŠĂ÷ĂéđóČęĂ×÷ć÷ñúêŠĂĕð

#BDUSJN
ǰ"�,��"�ǰ4VMGBNFUIPYB[PMFǰ5SJNFUIPQSJN
ǰJTǰBOǰ
BOUJCJPUJDǰ JOǰUIFǰTVMGBǰESVHǰDMBTT�ǰ *Uǰ JTǰXJEFMZǰVTFEǰBTǰ
USFBUNFOUǰGPSǰCBDUFSJBMǰ JOGFDUJPOTǰXIJDIǰSFQPSUFEǰBTǰ
UIFǰOP��ǰJOǰ5IBJĴTǰNPTUǰESVHǰBMMFSHZ�ǰ5IJTǰESVHǰJTǰVTFEǰ
BTǰUIFǰEJTJOGFDUBOU
ǰBDDPSEJOHǰUPǰUIFǰJOGPSNBUJPOǰGSPNǰ
.JOJTUSZǰPGǰ1VCMJDǰ)FBMUIǰ	.01)

ǰQSPWJEJOHǰFGGFDUTǰPOǰBǰ
XJEFǰSBOHF�ǰ'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEJǰ)PTQJUBMǰ
IBTǰDPOEVDUFEǰBǰQSPKFDUǰDBMMFEǰĶ1IBSNBDPHFOFUJDTǰUPǰ
UIFǰTFWFSFǰTLJOǰFSVQUJPOTǰJOǰ5IBJǰQFPQMFķǰXIJDIǰBJNTǰ
UPǰIBWFǰBǰDBTF�DPOUSPMǰTUVEZ�ǰQBSUJDVMBSMZǰBNPOHǰ5IBJǰ
QFPQMF
ǰJOǰPSEFSǰUPǰųOEǰUIFǰSJTL
ǰBOEǰUIFǰSFTVMUǰPGǰTUVEZǰ
XJMMǰMFBEǰUPǰEFWFMPQǰUIFǰESVH�BMMFSHZǰHFOFǰUFTUJOHǰQSJPSǰ
UPǰHJWFǰBOZǰNFEJDBUJPO
ǰSFEVDJOHǰUIFǰSJTLǰPGǰESVHǰBMMFSHJFTǰ
JOǰTFWFSBMǰUZQFTǰPGǰESVHT�ǰ

"TǰQFSǰUIFǰ1IBSNBDPHFOFUJDǰ.BSLFSǰ	1(YǰNBSLFS
ǰUPǰ
UIFǰ#BDUSJN
ǰ"�,��"�4VMGBNFUIPYB[PMFǰ5SJNFUIPQSJN
ǰ
JOUPMFSBODFǰUPǰUIFǰ)-"ǰ#ǰ�ǰ���ǰ��ǰBOEǰUIFǰ)-"ǰ$ǰ�ǰǰ
���ǰ��ǰBSFǰBTTPDJBUFEǰXJUIǰUIFǰPDDVSSFODFǰPGǰESVHǰBMMFSHZǰ
ǰ4UFWFOT�+PIOTPOĴTǰ4ZOESPNF�ǰTLJOǰQFFMJOH
ǰ SBTIFT
ǰ
"MMFSHJDǰ$POKVODUJWJUJT
ǰBOEǰ.VDPTJUJT
ǰXIJMFǰUIFǰ)-"ǰ#ǰ�ǰ
���ǰ��ǰBCOPSNBMJUJFTǰXFSFǰBTTPDJBUFEǰXJUIǰ%3&44ǰ	%SVHǰ
3FBDUJPOǰXJUIǰ&PTJOPQIJMMJBǰBOEǰ4ZTUFNJDǰ4ZNQUPNT

ǰ
XIJDIǰBSFǰJOǰTFWFSJUZǰXJUIǰUIFǰTBNFǰNPSUBMJUZǰSBUF�ǰ0Oǰ
BWFSBHF
ǰQFPQMFǰXJUIǰUIFǰBCOPSNBMǰHFOFǰBSFǰBCPVUǰ
��ǰUJNFTǰNPSFǰMJLFMZǰUPǰIBWFǰBǰESVHǰBMMFSHZǰUIBOǰUIPTFǰ
QFPQMFǰXJUIPVUǰUIFǰBCOPSNBMǰHFOF�ǰ5IFǰTUVEZǰJTǰUIFǰ
XPSMEĴTǰųSTUǰEJTDPWFSZǰPGǰHFOFTǰJOǰ5IBJǰQFPQMFǰCFJOHǰ
BMMFSHJDǰUPǰĶ#BDUSJNķǰ"�,��"�ǰBǰHSPVQǰPGǰBOUJCJPUJDTǰJOǰUIFǰ
TVMGBǰESVHT
ǰMFBEJOHǰUPǰUIFǰUIFǰESVH�BMMFSHZǰHFOFǰUFTUJOHǰ
QSJPSǰUPǰHJWFǰBOZǰNFEJDBUJPOǰXIJDIǰXJMMǰIFMQǰSFEVDJOHǰ
UIFǰSJTLǰPGǰESVHǰBMMFSHJFT�ǰ

5IJTǰSFTFBSDIǰXBTǰBMTPǰQVCMJTIFEǰJOǰUIFǰJOUFSOBUJPOBMǰ
KPVSOBM
ǰ$MJOJDBMǰ1IBSNBDPMPHZǰBOEǰ5IFSBQFVUJDT�ǰJNQBDUǰ
GBDUPSTǰ�����ǰ	2�
ǰXJUIǰ+$3ǰ/P�ǰ������ǰ	JOǰUIFǰųFMEǰPGǰ
QIBSNBDPMPHZǰBOEǰQIBSNBDZ
�ǰ5IJTǰOFXǰCPEZǰPGǰLOPXMFEHFǰ
TIPXJOHǰUIFǰXPSMEǰUIBUǰUIFǰ1(YǰNBSLFSǰPGǰUIFǰTFWFSFǰ
BMMFSHJDǰTLJOǰSBTIǰPGǰ$P�USJNPYB[PMFǰJTǰTQFDJųDǰUPǰUIFǰ
ESVHǰBMMFSHZǰQBUUFSO�ǰ5IJTǰTUVEZǰBMTPǰSFDFJWFEǰTUSPOHǰ
BUUFOUJPOǰGSPNǰUIFǰ6OJWFSTJUZǰPGǰ-JWFSQPPMǰUPǰDPOUJOVFǰ
GVSUIFSǰTUVEZ�ǰ
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Öćøøąïćé×ĂÜēøÙÖøąđóćąĂćĀćøǰĒúąúĞćĕÿšĂĆÖđÿïđÞĊ÷ïóúĆî
ÝćÖĕüøĆÿēîēøǰ 	OPSPWJSVT
ǰìĊęđÖĊę÷ü×šĂÜÖĆïÖćøøĆïðøąìćî
ĂćĀćøǰĀøČĂéČęöîĞĚćìĊęðîđðŚŪĂîĕüøĆÿǰ đðŨîðŦâĀćÿćíćøèÿč×
ìĆęüēúÖøüöìĆĚÜðøąđìýĕì÷ǰñĎšðśü÷×ĆïĕüøĆÿēîēøĂĂÖöćÖĆï
ĂčÝÝćøąÝĞćîüîöćÖĒúąÖøąÝć÷ÿĎŠÿĉęÜĒüéúšĂöǰÖćøêĉéêŠĂñŠćî
ìćÜĂčÝÝćøąĒúąđ×šćìćÜðćÖǰēé÷ÖćøÿĆöñĆÿÝćÖÙîÿĎŠÙîǰîĞĚćǰ
ĀøČĂĂćĀćøìĊęðîđðŚŪĂîǰÖćøøąïćéđÖĉé×ċĚîĔîÿëćîéĎĒúñĎšÿĎÜĂć÷čǰ
ēøÜđøĊ÷îǰđøČĂÿĞćøćâǰđðŨîêšîǰĕüøĆÿēîēøÿć÷óĆîíčŤÖŠĂēøÙĔîÙîǰ
ÿŠüîĔĀâŠđðŨîǰ(*ǰĒúąǰ(**ǰ×èąìĊęǰ(*7ǰöĊøć÷ÜćîđóĊ÷ÜÿŠüîîšĂ÷
ðŦÝÝčïĆîĕüøĆÿēîēøöĊöćÖÖüŠćǰ��ǰÝĊēîĕìðşǰ 	HFOPUZQF
ǰÝĊēîö
đðŨîĂćøŤđĂĘîđĂÿć÷đéĊę÷üǰöĊÙüćöĀúćÖĀúć÷ìćÜ÷ĊîàċęÜĂćÝđÖĉéǰ
ÝćÖøĊÙĂöïĉđîßĆîǰ	SFDPNCJOBUJPO
ǰđöČęĂöĊÖćøøąïćéđÖĉé×ċĚîǰǰ
ÖćøêøüÝĀćĕüøĆÿĔîĂćĀćøĀøČĂîĞĚć÷ĆÜìĞćĕéš÷ćÖǰđîČęĂÜÝćÖðîđðŚŪĂî
ĔîðøĉöćèîšĂ÷ĒêŠđóĊ÷ÜóĂìĞćĔĀšđÖĉéēøÙĕéšĒúąĂćÝöĊÿćø÷Ćï÷ĆĚÜ
óĊàĊĂćøŤǰÖćøóĆçîćüĉíĊêøüÝĕüøĆÿēîēøĔîĂćĀćøĒúąîĞĚćÝċÜđðŨî
ðøąđéĘîÿĞćÙĆâĒúąđðŨîĕðêćöĀúĆÖđÖèæŤðäĉïĆêĉìćÜÿč×úĆÖþèą
đóČęĂÙüïÙčöĕüøĆÿĔîĂćĀćøêćööćêøåćîøąĀüŠćÜðøąđìýēé÷
ēÙđéĘÖàŤǰ	$PEFY
ǰ

üĉíĊđøĊ÷ú�ĕìöŤǰĂćøŤìĊ�óĊàĊĂćøŤǰßîĉéǰ5BR.BOǰĒïï×ĆĚîêĂîđéĊ÷üǰ
	POF�TUFQǰ5BR.BOǰ SFBM�UJNFǰ35�1$3
ǰìĊęóĆçîć×ċĚîöĊ
ÙüćöĕüĒúąÙüćöÝĞćđóćąÿĎÜǰ ĔîÖćøêøüÝĀćðøĉöćèĕüøĆÿ
ēîēøĔîĂčÝÝćøąĀĂ÷îćÜøöǰîĞĚćìĊęîĞćÖúĆïöćĔßšĔĀöŠǰĒúąÖćÖ
êąÖĂîîĞĚćđÿĊ÷ǰÖćøêøüÝóĉÿĎÝîŤÝĊēîĕìðşĕüøĆÿēîēøēé÷ĔßšüĉíĊ
ĂćøŤìĊ�đîÿêŤǰóĊàĊĂćøŤǰ 	35�OFTUFEǰ1$3
ǰĒúąðøąđöĉîÙüćö
ĀúćÖĀúć÷ìćÜ÷Ċî×ĂÜĕüøĆÿēîēøǰēé÷Ĕßš×šĂöĎúßĊüÿćøÿîđìý
ýćÿêøŤǰÖćøêøüÝĕüøĆÿēîēøĔîĀĂ÷îćÜøöēé÷üĉíĊĂćøŤìĊǰ đîÿêŤ
�óĊàĊĂćøŤǰóïĕüøĆÿēîēøĔîđîČĚĂđ÷ČęĂìćÜđéĉîĂćĀćøǰ 	EJHFTUJWFǰ
UJTTVFT
ǰöćÖìĊęÿčéøšĂ÷úąǰ����ǰêćöéšü÷đĀÜČĂÖǰ	HJMM
ǰøšĂ÷úąǰ
����ǰĒúąÿŠüîðÖÙúčöǰ	NBOUMF
ǰøšĂ÷úąǰ����ǰĕüøĆÿēîēøǰ(*��ǰǰ

 )�6',:�-6A�ğ�	'5J�B'�D��'4A�,E�&
�9I�'+
"�E+'5.C�C'
éC��'<Ě��}��D�/1&�6�'%�

B)4�'+
"�E+'5.C�C'.6&"5��<Ĝ'é	1%�8B���Ĝ�

D��6��4�1��NJ6A.9&��:I��'+
"�E�ę&6�

B)4&5�E%ĘA	&%9'6&�6�%6�Ę1�

óïĔîđîČĚĂđ÷ČęĂĀĂ÷îćÜøöìčÖÿŠüîǰ(**���ǰĒúąǰ(*7��ǰóïđÞóćą
ĔîđîČĚĂđ÷ČęĂìćÜđéĉîĂćĀćøǰ(**��ǰóïĔîđĀÜČĂÖĒúąÿŠüîðÖÙúčöǰ
Ēúąǰ(**���ǰóïđÞóćąĔîÿŠüîðÖÙúčöǰ

ñúÖćøýċÖþćßĊĚ ĔĀš đĀĘîüŠ ćüĉ íĊ đøĊ÷ú�ĕìöŤ ǰ ĂćøŤìĊ �óĊàĊĂćøŤǰǰ
ßîĉéǰ5BR.BOǰĒïï×ĆĚîêĂîđéĊ÷üìĊęóĆçîć×ċĚîǰÿćöćøëêøüÝ
ĀćðøĉöćèĕüøĆÿēîēøĕéšĔîêĆüĂ÷ŠćÜĂčÝÝćøąĀĂ÷îćÜøöǰîĞĚćìĊęîĞć
ÖúĆïöćĔßšĔĀöŠǰĒúąÖćÖêąÖĂîîĞĚćđÿĊ÷ǰÜćîüĉÝĆ÷îĊĚđðŨîÙøĆĚÜĒøÖĔî
ðøąđìýĕì÷ìĊęêøüÝóïĕüøĆÿēîēøǰ(*7ǰĔîĀĂ÷îćÜøöǰàċęÜêøüÝ
óïĕéš÷ćÖĒúąĕüøĆÿēîēøÿć÷óĆîíčŤøĊÙĂöïĉĒîîìŤĔîÖćÖêąÖĂî
îĞĚćđÿĊ÷ǰàċęÜ÷ĆÜĕöŠđÙ÷öĊøć÷ÜćîöćÖŠĂîǰ×šĂöĎúÝĊēîĕìðşĕüøĆÿēîēø
ĒúąÙüćöĀúćÖĀúć÷ìćÜ÷ĊîßŠü÷ĔĀšÙüćöÖøąÝŠćÜéšćîüĉì÷ćÖćø
øąïćéøąéĆïēöđúÖčúĒúąüĉüĆçîćÖćø×ĂÜĕüøĆÿēîēø
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5IJTǰTUVEZǰBJNFEǰUPǰEFWFMPQǰBǰRVBOUJUBUJWFǰPOF�TUFQǰ5BR.BOǰSFBM�UJNFǰǰ

35�1$3ǰVTJOHǰOFXMZǰEFTJHOFEǰQSJNFSTǰBOEǰQSPCFTǰGPSǰEFUFDUJPOǰPGǰOPSPWJSVTǰ

HFOPHSPVQǰ	(
ǰ*ǰBOEǰ(**�ǰ5IFǰBTTBZǰTIPXFEǰIJHIǰTFOTJUJWJUZǰBOEǰTQFDJųDJUZ�ǰǰ

5IFǰRVBOUJUBUJWFǰSFBM�UJNFǰ35�1$3ǰDPVMEǰEFUFDUǰBOEǰRVBOUJGZǰHFOPNFǰDPQJFTǰ

PGǰOBUVSBMMZǰPDDVSSJOHǰOPSPWJSVTǰ(*ǰBOEǰ(**ǰJOǰGFDBM
ǰPZTUFS
ǰSFDZDMFEǰXBUFS
ǰBOEǰ

TFXBHFǰTMVEHFǰTBNQMFT�ǰ.FBOXIJMF
ǰOPSPWJSVTFTǰXFSFǰBMTPǰEFUFDUFEǰVTJOHǰ

UIFǰTFOTJUJWFǰ35�OFTUFEǰ1$3�ǰ5IFǰJEFOUJųFEǰHFOPUZQFTǰJODMVEFEǰ(*��
ǰ(**��
ǰ

(**���
ǰ(**���
ǰBOEǰOPSPWJSVTǰSFDPNCJOBOUǰTUSBJOT�ǰ*OUFSFTUJOHMZ
ǰOPSPWJSVTǰ(*7��ǰ

JOǰPZTUFSǰXBTǰųSTUMZǰJEFOUJųFEǰJOǰ5IBJMBOE�ǰ5IFTFǰųOEJOHTǰTVHHFTUǰUIBUǰUIFǰ

EFWFMPQFEǰSFBM�UJNFǰ35�1$3ǰDBOǰCFǰVTFEǰUPǰRVBOUJGZǰOPSPWJSVTFTǰ(*ǰBOEǰ(**ǰ

HFOPNFTǰJOǰDMJOJDBMǰBOEǰFOWJSPONFOUBMǰTBNQMFT�ǰ/PSPWJSVTǰDPOUBNJOBUJPOǰBOEǰ

HFOPUZQFǰEJWFSTJUZǰXJMMǰCFǰVTFGVMǰGPSǰNPMFDVMBSǰFQJEFNJPMPHZǰJOǰTVSWFJMMBODFǰ

PGǰOPSPWJSVTǰJOGFDUJPOǰGPSǰQSFWFOUJPOǰBOEǰDPOUSPMǰPGǰBDVUFǰHBTUSPFOUFSJUJT�
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ĶēðøĒÖøöÝĞćúĂÜđÙøČęĂÜÝĆÖøđÿöČĂîđóČęĂÖćøđøĊ÷îøĎšúĂÝĉÖđÖêķǰ 
	"SEVJOPǰ�ǰCBTFEǰ-PHJDǰ(BUFǰ&NVMBUPS
ǰ đðŨîđÙøČęĂÜöČĂ
ðøąÖĂïÖćøđøĊ÷îÖćøÿĂîîĆÖýċÖþćìćÜéšćîôŗÿĉÖÿŤǰüĉì÷ćÖćø
ÙĂöóĉüđêĂøŤǰĒúąüĉýüÖøøöýćÿêøŤǰđóČęĂÖćøđøĊ÷îøĎšđîČĚĂĀćđÖĊę÷üÖĆï
úĂÝĉÖđÖêìĊęđðŨîóČĚîåćîĔîÖćøĂĂÖĒïïüÜÝøéĉÝĉêĂúìĊęàĆïàšĂî×ċĚî
ĂĆîÝąđðŨîðøąē÷ßîŤĔîÖćøóĆçîćîüĆêÖøøöêŠćÜǰėǰđóČęĂÿîĆïÿîčî
ÖćøéĞćđîĉîßĊüĉêðøąÝĞćüĆîĀøČĂÖúčŠöĂčêÿćĀÖøøöêŠćÜǰėǰìĊęÿĂéÙúšĂÜ
ÖĆïîē÷ïć÷ðøąđìýĕì÷ǰ���ǰēé÷đÞóćąĂčêÿćĀÖøøöĔîÖúčŠöìĊęǰ
�ǰÖúčŠöđÙøČęĂÜöČĂĂčðÖøèŤĂĆÝÞøĉ÷ąǰĀčŠî÷îêŤǰĒúąøąïïđÙøČęĂÜÖúìĊę
ĔßšøąïïĂĉđúĘÖìøĂîĉÖÿŤÙüïÙčöǰ	4NBSUǰ%FWJDFT
ǰ3PCPUJDTǰ�ǰ
.FDIBUSPOJDT
ǰĒúąÖúčŠöìĊęǰ�ǰÖúčŠöéĉÝĉìĆúǰđìÙēîēú÷ĊĂĉîđìĂøŤđîĘêǰ
đßČęĂöêŠĂĒúąĂčðÖøèŤêŠćÜǰėǰðŦââćðøąéĉþåŤĒúąđìÙēîēú÷ĊÿöĂÜÖúǰ
òŦÜêĆüǰ 	%JHJUBM
ǰ *P5
ǰ"SUJųDJBMǰ *OUFMMJHFODFǰ�ǰ&NCFEEFEǰ
5FDIOPMPHZ
ǰĔĀšéĊ÷ĉęÜ×ċĚîǰ

ēðøĒÖøöéĆÜÖúŠćüÿćöćøëĔßšĕéšĀúć÷øĎðĒïïǰđßŠîǰñĎšÿĂîÿćíĉê
ðøąÖĂïÖćøïøø÷ć÷ǰĀøČĂǰÖćøĔĀšñĎšđøĊ÷îúÜöČĂðäĉïĆêĉǰĔßšðøąÖĂï
ÖĆïĀîĆÜÿČĂéĉÝĉêĂúđïČĚĂÜêšîđóČęĂÖćøđøĊ÷îĒúąìéÿĂïÙüćöđ×šćĔÝ
×ĂÜêîđĂÜĕéšǰđîČęĂÜÝćÖúĂÝĉÖđÖêìĊęðøćÖäöĊÙüćöÙúšć÷ÙúċÜÖĆïÿĉęÜ
ìĊęðøćÖäĔîĀîĆÜÿČĂǰĒúąēðøĒÖøöÝĞćúĂÜđÙøČęĂÜÝĆÖøđÿöČĂîđóČęĂÖćø
đøĊ÷îøĎšúĂÝĉÖđÖêÿćöćøëÿčŠöēÝì÷Ť×ċĚîöćìéÿĂïñĎšđøĊ÷îĕéšǰđîČęĂÜÝćÖ
öĊ×îćéđúĘÖǰîĞĚćĀîĆÖđïćǰìîìćîǰĔßšàĞĚćĕéšĀúć÷ÙøĆĚÜǰēé÷ĕöŠöĊüĆÿéčǰ
ÿĉĚîđðúČĂÜǰìĞćĔĀšÿćöćøëĔßšÿĂîîĆÖýċÖþćÝĞćîüîöćÖĔîđüúć
đéĊ÷üÖĆîĕéšǰđðŨîÖćøđóĉęöēĂÖćÿÖćøđøĊ÷îøĎšĔĀšîĆÖýċÖþćÝĞćîüîöćÖĕéš

"SEVJOPǰ�ǰCBTFEǰ-PHJDǰ(BUFǰ&NVMBUPS
ǰBǰMFBSOJOHǰBOEǰ
UFBDIJOHǰUPPM
ǰXBTǰEFTJHOFEǰUPǰIFMQǰTUVEFOUTǰ	1IZTJDT
ǰ
DPNQVUFSǰTDJFODF
ǰBOEǰFOHJOFFSJOH
ǰUPǰMFBSOǰMPHJDǰHBUFǰ
GVODUJPOT�ǰ5IJTǰDPOUFOUǰJTǰBǰCBTJTǰGPSǰEFTJHOJOHǰBǰNPSFǰ
DPNQMFYǰEJHJUBMǰDJSDVJUǰGPSǰEFWFMPQJOHǰNBOZǰJOOPWBUJPOTǰ
TVDIǰBTǰTNBSUǰEFWJDFT
ǰ SPCPUJDT
ǰBOEǰNFDIBUSPOJDT
ǰǰ
%JHJUBM
ǰ*P5
ǰ"SUJųDJBMǰ*OUFMMJHFODFǰ�ǰ&NCFEEFEǰ5FDIOPMPHZ�

"SEVJOPǰ�ǰCBTFEǰ-PHJDǰ(BUFǰ&NVMBUPS
ǰDBOǰCFǰVTFEǰXJUIǰ
NBOZǰUFBDIJOHǰUFDIOJRVFTǰTVDIǰBTǰ*OUFSBDUJWFǰ-FDUVSFǰ
%FNPOTUSBUJPOT
ǰ)BOET�PO�ǰ#FTJEFT
ǰTUVEFOUTǰDBOǰMFBSOǰ
CZǰUIFNTFMWFTǰCFDBVTFǰ�
ǰUIFǰFNVMBUPSǰJOUFSGBDFǰXBTǰ
EFTJHOFEǰUPǰCFǰUIFǰTBNFǰBTǰUIPTFǰJOǰUIFǰCPPLǰ�
ǰUIFSFǰ
JTǰBǰRVJ[ǰGVODUJPO�ǰMPHJDǰHBUFTǰXJMMǰCFǰSBOEPNMZǰHFOFSBUFEǰ
UPǰUFTUǰTUVEFOUTĴǰBCJMJUZǰUPǰJEFOUJGZǰUIFǰMPHJDǰHBUFT�ǰ
"SEVJOPǰ�ǰCBTFEǰ-PHJDǰ(BUFǰ&NVMBUPSǰJTǰDPNQBDU
ǰMJHIU-
XFJHIU
ǰEVSBCMF
ǰSFVTBCMFǰXJUIPVUǰBOZǰEJTQPTBCMFǰQBSUT
ǰ
TPǰNBOZǰTUVEFOUTǰDBOǰVTFǰJUǰBUǰMPXǰDPTU�ǰ

×C�'B�'%
N6)1�A	'ëI1�
5�'A.%;1�A"÷I1�6'A'é&�'=ę)1
è�A��Ø�
(Arduino - based Logic Gate Emulator)
A�ğ�A	'ëI1�%;1�'4�1��6'A'é&��6'.1��5�,:�-6�

�9I%9��6�A)H���NJ6/�5�A�6����6��D�ę�NJ6E�ę/)6&	'5J��

A"ôø%C1�6.D��6'A'é&�'=ęD/ę�5�,:�-6
N6�+�%6�E�ę
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àċęÜÿćöćøëĔßšÜćîĕéšìĆĚÜĔîĀšĂÜðäĉïĆêĉÖćøēøÜó÷ćïćú×îćéĔĀâŠ

ĕðÝîëċÜēøÜó÷ćïćúßčößîǰĂĊÖìĆĚÜöĊðøąÿĉìíĉõćóĒúąøüéđøĘüǰǰ

ēé÷öĊÙŠćÙüćöĕüǰ	4FOTJUJWJUZ
ǰĒúąÙŠćÙüćöÝĞćđóćąǰ	4QFDJųDJUZ
ǰ

öćÖÖüŠćǰ���ǰĒúąǰ���ǰêćöúĞćéĆïǰđöČęĂđìĊ÷ïÖĆïǰ35�1$3ǰ

ÿćöćøëìøćïñúõć÷ĔîĕöŠđÖĉîǰ�ǰßĆęüēöÜǰĒúą÷ĆÜöĊêšîìčîøćÙć

îĞĚć÷ćìĊęëĎÖÖüŠćǰ35�1$3ǰĂ÷ŠćÜîšĂ÷ǰ�ǰđìŠćǰĔßšĂčðÖøèŤøćÙćëĎÖ

ÖüŠćǰ35�1$3ǰëċÜǰ�ǰđìŠćǰßčéêøüÝǰ35�-".1ǰÝċÜđĀöćąÿĞćĀøĆï

ĔßšêøüÝÙšîĀćñĎšêĉéđßČĚĂđðŨîÝĞćîüîöćÖǰìĆĚÜĔîđ×êìĊęöĊÖćøøąïćé

ĔîóČĚîìĊęõĎöĉõćÙêŠćÜǰėǰìĆęüðøąđìýǰĒúąÙĆéÖøĂÜÙîĕì÷ìĊęđéĉî

ìćÜÖúĆïÝćÖðøąđìýìĊęöĊÖćøøąïćé

ìĊöîĆÖüĉÝĆ÷Ùèąüĉì÷ćýćÿêøŤǰ îĞćēé÷ǰñĎšßŠü÷ýćÿêøćÝćø÷Ťǰ

éø�đêĉöýĆÖéĉĝǰýøĊÙĉøĉîìøŤǰĀĆüĀîšćýĎî÷ŤóĆçîćßčéìéÿĂïēøÙĒúą

ÙüćöðúĂéõĆ÷ìćÜĂćĀćøǰ 	"%%$
ǰĀĆüĀîšćēÙøÜÖćøóĆçîć

ßčéìéÿĂïÝĆïöČĂîĆÖüĉÝĆ÷ÝćÖÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćú

øćöćíĉïéĊǰÖøöüĉì÷ćýćÿêøŤÖćøĒóì÷ŤǰøŠüöÖĆïïøĉþĆìǰđàēîÿêĉÖÿŤǰ

ÝĞćÖĆéǰÿêćøŤìĂĆóéšćîđìÙēîēú÷ĊßĊüõćóÿĆâßćêĉĕì÷ǰĀ÷ĉïĂÜÙŤ

ÙüćöøĎšìćÜđìÙēîēú÷ĊßĊüõćóǰüĆÿéčýćÿêøŤĒúąîüĆêÖøøöüĆÿéčǰǰ

ñÿćîüĉì÷ćýćÿêøŤÖćøĒóì÷Ťǰ ÙĉéÙšîîüĆêÖøøößčéêøüÝǰǰ

$07*%���ǰĒïïĔĀöŠǰéšü÷đìÙîĉÙĒúöðşđðúĊę÷îÿĊǰĀøČĂǰ35ǰ-".1ǰ

õć÷ĔêšÖćøÿîĆïÿîčîÜïðøąöćèéĞćđîĉîēÙøÜÖćøÝćÖÙèą

Ēóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰöĎúîĉíĉøćöćíĉïéĊǰĂÜÙŤÖćø

đõÿĆßÖøøöǰĒúąĀîŠü÷ïøĉĀćøÝĆéÖćøìčîéšćîÖćøđóĉęöÙüćö

ÿćöćøëĔîÖćøĒ×ŠÜ×Ćî×ĂÜðøąđìýǰ 	ïó×�
ǰõć÷ĔêšēÙøÜÖćøǰ

5PQ�EPXOǰ×ĂÜǰ#$(�)FBMUIǰÖøąìøüÜÖćøĂčéöýċÖþćǰ

üĉì÷ćýćÿêøŤǰüĉÝĆ÷ǰĒúąîüĆêÖøøö

ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ÿößć÷ǰđßČĚĂüĆßøĉîìøŤǰñĎšĂĞćîü÷ÖćøýĎî÷Ť

ÙüćöđðŨîđúĉýđìÙēîēú÷ĊßĊüõćóìćÜÖćøĒóì÷Ťǰ	$&.#
ǰĂćÝćø÷Ťǰ

ðøąÝĞćõćÙüĉßćđìÙēîēú÷ĊßĊüõćóǰÙèąüĉì÷ćýćÿêøŤǰĒúąîć÷Öüĉî

îšćüĆçîĕóïĎú÷ŤǰĀĆüĀîšćîĆÖüĉÝĆ÷ǰĒúąÖøøöÖćøñĎšÝĆéÖćøïøĉþĆìǰǰ

;FOPTUJDǰÝĞćÖĆéǰïøĉþĆìǰ4UBSUVQǰõć÷ĔêšÙèąüĉì÷ćýćÿêøŤǰĀîċęÜĔîǰ

ìĊöüĉÝĆ÷×ĂÜÙèąüĉì÷ćýćÿêøŤǰ đñ÷ðøąÿĉìíĉõćóßčéêøüÝüŠćǰǰ

Ă÷ĎŠĔîđÖèæŤìĊęÿćöćøëĔßšÜćîĕéšÝøĉÜǰđîČęĂÜÝćÖǰ35�-".1ǰđðŨîđìÙîĉÙ

ÖćøêøüÝÿćøóĆîíčÖøøö×ĂÜĕüøĆÿìĊęĕéšøĆïÖćøóĆçîć×ċĚîĔĀšöĊÙüćö

ĕüÿĎÜǰĔßšđÙøČęĂÜöČĂîšĂ÷ǰöĊøćÙćëĎÖĒúąĔßšÜćîĕéšÜŠć÷ÖüŠćǰ35�1$3ǰ
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ĂĊÖìĆĚÜ÷ĆÜđðŨîüĉíĊìĊęÿćöćøëúéÖćøÖøąÝć÷×ĂÜđßČĚĂÝćÖñĎšêĉéđßČĚĂ
ÿĎŠđÝšćĀîšćìĊęđÖĘïêĆüĂ÷ŠćÜǰñúÖćøüĉÝĆ÷đðøĊ÷ïđìĊ÷ïøąĀüŠćÜÖćø
ĔßšêĆüĂ÷ŠćÜđðŨîîĞĚćúć÷ĒúąêĆüĂ÷ŠćÜÝćÖēóøÜÝöĎÖĒúąÙĂĕéšÙŠć
Ùüćöĕüǰ	4FOTJUJWJUZ
ǰĒúąÙŠćÙüćöÝĞćđóćąǰ	4QFDJųDJUZ
ǰöĊÙŠć
öćÖÖüŠćǰ���ǰĒúąǰ���ǰêćöúĞćéĆïǰÖćøđÖĘïêĆüĂ÷ŠćÜđðŨîîĞĚćúć÷
ÿćöćøëîĞćöćĔßšđðŨî×šĂðäĉïĆêĉĔîÖøèĊìĊęÿëćîó÷ćïćúöĊ×šĂÝĞć
ÖĆéĔîÖćøđÖĘïêĆüĂ÷ŠćÜǰđßŠîǰĂčðÖøèŤðŜĂÜÖĆîĔîÖćøđÖĘïêĆüĂ÷ŠćÜ
ĕöŠđóĊ÷ÜóĂǰĀøČĂÿćöćøëîĞćöćĔßšĔîÿëćîÖćøèŤìĊęöĊÖćøøąïćé
×ĂÜđßČĚĂĕüøĆÿĂ÷ŠćÜĀîĆÖĒúąÝĞćđðŨîêšĂÜöĊÖćøđÖĘïêĆüĂ÷ŠćÜðøĉöćè
öćÖàċęÜÝąìĞćĔĀšÿćöćøëêøüÝÙĆéÖøĂÜñĎšêĉéđßČĚĂĕéšĂ÷ŠćÜøüéđøĘüĕéšǰ
ìĆĚÜîĊĚìĊöüĉÝĆ÷ÖĞćúĆÜÝąöĊÖćøìéÿĂïÖćøĔßšêĆüĂ÷ŠćÜîĞĚćúć÷đóČęĂÖćø
êøüÝÖćøêĉéđßČĚĂéšü÷đìÙēîēú÷ĊĒúöðşđðúĊę÷îÿĊàċęÜĂćÝìĞćĔĀšđóĉęö
ðøąÿĉìíĉõćóøüöëċÜÙüćöĕüĔîÖćøêøüÝÙĆéÖøĂÜñĎšêĉéđßČĚĂĕéš
Ă÷ŠćÜøüéđøĘü×ċĚîĂĊÖéšü÷

ĀúĆÜÝćÖìĊęÿćöćøëóĆçîćêšîĒïïñúĉêõĆèæŤĒúšüđÿøĘÝêĆĚÜĒêŠ

đéČĂîÖčöõćóĆîíŤǰìĊöüĉÝĆ÷ÖĘĕéšöĊÖćøóĆçîćðøĆïðøčÜßčéêøüÝÙĆé

ÖøĂÜÝîöĊðøąÿĉìíĉõćóÿĎÜ×ċĚîÖŠĂîîĞćĕðìéÿĂïÖĆïêĆüĂ÷ŠćÜ

ÝøĉÜìĊęÙèąĒóì÷ýćÿêøŤēøÜó÷ćïćúøćöćíĉïéĊǰ ĒúąÖøö

üĉì÷ćýćÿêøŤÖćøĒóì÷ŤÖüŠćǰ�
���ǰêĆüĂ÷ŠćÜǰĒúąîĞćĕðĔßšĔî

ÖćøêøüÝđòŜćøąüĆÜÙšîĀćñĎšêĉéđßČĚĂēÙüĉé���ǰ 	"DUJWFǰTFBSDI
ǰ

ĔîóČĚîìĊęĂĞćđõĂïćÜúąöčÜǰÝĆÜĀüĆéßúïčøĊǰàċęÜĕéšñúÖćøêøüÝđðŨî

ìĊęîŠćóċÜóĂĔÝǰÝċÜüćÜĒñîđêøĊ÷öÿŠÜöĂïßčéêøüÝĀćđßČĚĂĕüøĆÿǰǰ

ēÙüĉé���ǰéšü÷üĉíĊǰ35�-".1ǰÝĞćîüîǰ��
���ǰßčéǰĒÖŠøĆåïćúĔîǰ

QIBTFǰìĊęǰ�ǰ×ĂÜēÙøÜÖćøĒúąĂĊÖÝĞćîüîǰ��
���ǰßčéĔîǰQIBTFǰ

ìĊęǰ �ǰ đóČęĂìĞćÖćøÿîĆïÿîčîÖćøÙšîĀćñĎšðśü÷đóĉęöđêĉöǰ 	"DUJWFǰǰ

DBTFǰųOEJOH
ǰ×÷ć÷ÖĞćúĆÜÖćøêøüÝÙšîĀćñĎšêĉéđßČĚĂĕüøĆÿēÙüĉéǰ��ǰ

ĔĀšøüéđøĘüêŠĂĕð

"ǰSFTFBSDIǰUFBNǰPGǰUIFǰ'BDVMUZǰPGǰ4DJFODF
ǰJOǰDPMMBC-
PSBUJPOǰXJUIǰUIFǰ'BDVMUZǰPGǰ.FEJDJOFǰ3BNBUIJCPEIJǰ
)PTQJUBM
ǰ.BIJEPMǰ6OJWFSTJUZ
ǰBOEǰUIFǰ%FQBSUNFOUǰPGǰǰ
.FEJDBMǰ4DJFODFT
ǰIBTǰEFWFMPQFEǰBOǰ35�-".1ǰ$07*%���ǰ
UFTUǰLJUǰUIBUǰPGGFSTǰWBSJPVTǰBEWBOUBHFT�ǰ5IJTǰEJBHOPTUJDǰ
LJUǰJTǰOPUǰPOMZǰFBTZǰUPǰVTF
ǰZJFMETǰSFTVMUTǰJOǰPOFǰIPVS
ǰ
BOEǰIBTǰIJHIǰBDDVSBDZǰCVUǰ JTǰBMTPǰ JOFYQFOTJWFǰBOEǰǰ
BMMPXTǰ SFTVMUǰ JOUFSQSFUBUJPOǰXJUIǰ UIFǰOBLFEǰFZF�ǰǰ
#FDBVTFǰJUǰDBOǰCFǰSFBEJMZǰEFQMPZFEǰJOǰTNBMMǰIPTQJUBMTǰ
JOǰPUIFSǰQSPWJODFTǰXJUIPVUǰBOZǰOFFEǰGPSǰTQFDJBMǰPSǰ
FYQFOTJWFǰUFDIOJRVFTǰBOEǰFRVJQNFOU
ǰUIJTǰJOOPWBUJPOǰ
IBTǰIFMQFEǰMJNJUǰUIFǰPVUCSFBLǰBOEǰTIPSUFOǰXBJUJOHǰ
UJNFTǰGPSǰUIFǰEJBHOPTJTǰPGǰ$07*%����

-FBSOǰNPSFǰBCPVUǰIPXǰUIJTǰSFTFBSDIǰIBTǰIFMQFEǰDVSCǰ
UIFǰTQSFBEǰPGǰ$07*%���ǰ JOǰĶ8JTEPNǰPGǰ UIFǰ-BOE�ǰǰ
*OOPWBUJPOǰ"HBJOTUǰ$07*%����ķ

îĂÖÝćÖîĆĚîìĊöüĉÝĆ÷Ą÷ĆÜĕéšöĊÖćøüĉÝĆ÷đóČęĂđðøĊ÷ïđìĊ÷ïñúÖćø

êøüÝéšü÷üĉíĊǰ 35�1$3ǰ øąĀüŠćÜÖćøĔßšêĆüĂ÷ŠćÜîĞĚćúć÷Ēúą

êĆüĂ÷ŠćÜÝćÖēóøÜÝöĎÖĒúąÙĂǰàċęÜđðŨîêĆüĂ÷ŠćÜðÖêĉìĊęĔßšĔîÖćø

đÖĘïđóČęĂÿŠÜêøüÝÙĆéÖøĂÜÖćøêĉéđßČĚĂǰēé÷ÖćøđÖĘïêĆüĂ÷ŠćÜìĊęđðŨî

îĞĚćúć÷îĆĚîǰöĊ×šĂéĊÙČĂđðŨîüĉíĊÖćøìĊęÜŠć÷ǰĔßšĂčðÖøèŤìĊęöĊøćÙćëĎÖÖüŠć

ĕöŠêšĂÜöĊÖćøìĞćĀĆêëÖćøǰ
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ÜćîüĉÝĆ÷ǰĶ$09:�".1ķǰßčéêøüÝēÙüĉé���ǰéšü÷đìÙîĉÙ

ĒúöðşđðúĊę÷îÿĊĔî×ĆĚîêĂîđéĊ÷üǰóĆçîćēé÷ìĊöüĉÝĆ÷ÝćÖýĎî÷Ť

óĆîíčüĉýüÖøøöĒúąđìÙēîēú÷ĊßĊüõćóĒĀŠÜßćêĉǰ 	ĕïēĂđìÙ
ǰ

ÿüìß�ǰøŠüöÖĆïìĊöüĉÝĆ÷ÝćÖÙèąđüßýćÿêøŤđ×êøšĂîǰ đìÙîĉÙ

ĒúöðşÙČĂÖćøđóĉęöÝĞćîüîÿćøóĆîíčÖøøö×ĂÜđßČĚĂēøÙĂ÷ŠćÜ

ÝĞćđóćąđÝćąÝÜõć÷ĔêšĂčèĀõĎöĉìĊęÙÜìĊęǰÝċÜÿćöćøëìĞćĕéšÜŠć÷éšü÷

ÖćøĔßšđÙøČęĂÜöČĂìĊęÿćöćøëĔĀšÙüćöøšĂîàċęÜđðŨîĂčðÖøèŤìĊęĀćĕéš

ìĆęüĕðǰĒúąøćÙćĕöŠĒóÜǰÿĞćĀøĆï×ĆĚîêĂîÖćøĔßšÜćîßčéêøüÝǰ

ēÙüĉé���ǰ	$09:�".1
ǰÿćöćøëìĞćĕéšÜŠć÷ǰđóĊ÷ÜĒÙŠñĎšìéÿĂï

ĔÿŠÿćøóĆîíčÖøøößîĉéǰ3/"ǰìĊęÿÖĆéĕüšúÜĔîĀúĂéìéúĂÜìĊęĔßš

ìéÿĂïðäĉÖĉøĉ÷ćǰÝćÖîĆĚîîĞćĕðïŠöĔîđÙøČęĂÜöČĂĔĀšÙüćöøšĂî

ÝĞćóüÖǰXBUFSǰCBUIǰĀøČĂǰIFBUǰCMPDLǰēé÷êĆĚÜĂčèĀõĎöĉĕüšìĊęǰǰ

��ǰĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ��ǰîćìĊǰĀćÖñúÖćøìéÿĂïđðŨîïüÖ

Āöć÷ëċÜöĊÖćøêĉéđßČĚĂĕüøĆÿǰ4"34�$P7��ǰÿĊ×ĂÜîĞĚć÷ćĔîĀúĂé

ìéúĂÜÝąđðúĊę÷îÝćÖÿĊêĆĚÜêšîìĊęđðŨîÿĊöŠüÜĕðđðŨîÿĊđĀúČĂÜǰ ēé÷

ÝąÿćöćøëĂŠćîñúÖćøìéÿĂïĕéšéšü÷êćđðúŠćǰĕöŠÝĞćđðŨîêšĂÜĔßš

ñĎšđßĊę÷üßćâĀøČĂđÙøČęĂÜöČĂĔîÖćøĂŠćîñúǰÿĞćĀøĆïÖćøìéÿĂïǰ

ðøąÿĉìíĉõćóĔîÖćøêøüÝÙĆéÖøĂÜēøÙēÙüĉé���ǰöĊÖćøîĞćßčéêøüÝǰ

$09:�".1ǰ ĕðìéÿĂïÖĆïêĆüĂ÷ŠćÜǰ ���ǰêĆüĂ÷ŠćÜǰóïüŠćǰǰ

ßčéêøüÝîĊĚǰöĊÙüćöĕüǰ 	TFOTJUJWJUZ
ǰ���ǰÙüćöÝĞćđóćąǰ

	TQFDJųDJUZ
ǰ����ǰĒúąöĊÙüćöĒöŠî÷Ğćǰ	BDDVSBDZ
ǰ���ǰ

àċęÜÿćöćøëìøćïñúÖćøêøüÝĕéšđøĘüÖüŠćüĉíĊǰSFBM�UJNFǰ1$3ǰ

ëċÜǰ�ǰđìŠćǰĒúąöĊøćÙćêšîìčîëĎÖÖüŠćðøąöćèǰ�ǰđìŠćǰǰ

5IFǰ%FWFMPQNFOUǰPGǰ$07*%���ǰ%FUFDUJPOǰ,JUǰ	$09:�
".1
ǰXJUIǰBǰDPMPSJNFUSJDǰMBNQǰUFDIOJRVF�ǰ5IFǰJOOPWB-
UJPOǰPGǰ$07*%���ǰ%FUFDUJPOǰ,JUǰOBNFE Ķ$09:�".1ķǰ
IBTǰCFFOǰEFWFMPQFEǰCZǰ#*05&$ĴTǰ#JPFOHJOFFSJOHǰBOEǰ
4FOTJOHǰ5FDIOPMPHZǰ3FTFBSDIǰ5FBNǰPGǰUIFǰ/BUJPOBMǰ
4DJFODFǰBOEǰ5FDIOPMPHZǰ%FWFMPQNFOUǰ"HFODZǰ	/45%"
ǰ
JOǰDPMMBCPSBUJPOǰXJUIǰUIFǰ'BDVMUZǰPGǰ5SPQJDBMǰ.FEJDJOF
ǰ
.BIJEPMǰ6OJWFSTJUZ�ǰ$09:�".1
ǰBǰ SBQJEǰ$07*%���ǰ
DPMPSJNFUSJDǰEFUFDUJPOǰLJUǰJTǰBǰTJNQMFǰPOF�TUFQǰQSPDF-
EVSFǰCZǰBEEJOHǰUIFǰWJSBMǰ3/"ǰJOUPǰUIFǰSFBDUJPOǰUVCFTǰ
BOEǰJODVCBUFǰUIFNǰJOǰIFBUJOHǰCMPDLǰPSǰXBUFSǰCBUIǰBUǰ
��°$ǰGPSǰ��ǰNJOVUFT�ǰ *Gǰ4"3�$P7��ǰ3/"ǰJTǰEFUFDUFE
ǰ
UIFǰDPMPSǰPGǰ$07*%���ǰTBNQMFǰXJMMǰUVSOǰGSPNǰQVSQMFǰ
JOUPǰZFMMPX�ǰ5IFǰSFTVMUTǰDBOǰCFǰWJTVBMJ[FEǰXJUIǰOBLFEǰ
FZFTǰXJUIPVUǰGVSUIFSǰBOBMZTJT�ǰ&GųDBDZǰUFTUJOHǰPOǰ���ǰ
TQFDJNFOTǰVTJOHǰ$09:�".1ǰLJUǰTIPXTǰUIFǰSFTVMUǰPGǰBǰ
���ǰTFOTJUJWJUZ
ǰ����ǰTQFDJųDJUZǰBOEǰ���ǰBDDVSBDZ�

“COXY-AMP”
A�ğ�A�	�8	B)%�ė'Ę+%�5��6'1Ę6� )�ę+&.9�

%9	+6%E+�	+6%
N6A"64B)4	+6%B%Ę�&N6.=�
�5J��1��6'��.1�E%Ę&<Ę�&6� 
E%Ę�ę1�D�ęA	'ëI1�%;1'6	6B"��

¡´Â´°Á²·�Æ¾ÁºÂ�µÁ¾¼�Ã·´��°²Ä»ÃÈ�¾µ�£Á¾¿¸²°»��´³¸²¸½´���°·¸³¾»�¤½¸Å´ÁÂ¸ÃÈ�Ã·°Ã�·°Â��
°�Â¸¶½¸µ¸²°½Ã�¸¼¿°²Ã�¾½�£·°¸�Â¾²¸´ÃÈ�°½³�Ã·´�¦¾Á»³�Â¾²¸´ÃÈ
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đöČęĂüĆîìĊęǰ��ǰöĊîćÙöǰ����ǰÿĞćîĆÖÜćîÙèąÖøøöÖćøĂćĀćø

Ēúą÷ćǰ	Ă÷�
ǰĕéšĂĂÖĔïøĆïøĂÜÖćøñŠćîÖćøðøąđöĉîđìÙēîēú÷Ċ

đÙøČęĂÜöČĂĒóì÷ŤĔĀšÖĆïßčéêøüÝǰ$09:�".1ǰàċęÜîĆïđðŨîßčéêøüÝ

ĀćđßČĚĂĕüøĆÿǰ4"34�$P7��ǰßĉĚîĒøÖìĊęñúĉêĒúąñŠćîÖćøøĆïøĂÜĔî

ðøąđìýĕì÷ǰîĂÖÝćÖîĊĚìĊöîĆÖüĉÝĆ÷÷ĆÜĕéšÿŠÜßčéêøüÝēÙüĉé���ǰ

	$09:�".1
ǰéšü÷đìÙîĉÙĒúöðşđðúĊę÷îÿĊĔî×ĆĚîêĂîđéĊ÷üđ×šć

øŠüöÖćøðøąÖüéÖĆïöĎúîĉíĉǰ913*;&ǰàċęÜđðŨîĂÜÙŤÖøĕöŠĒÿüÜĀć

ñúÖĞćĕøøąéĆïîćîćßćêĉǰéĞćđîĉîÖćøøąéöìčîĒïïǰ$SPXOǰ

'VOEJOHǰđóČęĂĒÖšĕ×ðŦâĀćøąéĆïēúÖĔîöĉêĉêŠćÜǰėǰĔîēÙøÜÖćø 
913*;&ǰ3BQJEǰ$07*%ǰ5FTUJOHǰ đóČęĂÙĆéđúČĂÖđìÙēîēú÷Ċ

ßčéêøüÝēøÙēÙüĉé���ǰìĊęÿćöćøëĔßšÜćîĕéšÜŠć÷ǰĔĀšñúÖćøêøüÝǰ

ìĊęøüéđøĘüǰĒöŠî÷ĞćǰĒúąøćÙćëĎÖǰđóČęĂîĞćĕðĔßšñúĉêĒúą×÷ć÷ñú

ÖćøñúĉêßčéêøüÝĔîüÜÖüšćÜđóČęĂßŠü÷ÙüïÙčöĒúą÷Ćï÷ĆĚÜÖćøĒóøŠ

øąïćé×ĂÜēøÙēÙüĉé���ǰõć÷ĔêšßČęĂìĊöǰ���9PMVUJPOǰàċęÜǰ

ðøąÖĂïĕðéšü÷ìĊöîĆÖüĉÝĆ÷ÝćÖìćÜĕïēĂđìÙǰÿüìß�ǰĒúąìĊöîĆÖüĉÝĆ÷

ÝćÖÙèąđüßýćÿêøŤđ×êøšĂîǰàċęÜÖćøĒ×ŠÜ×ĆîÙøĆĚÜîĊĚöĊñĎšÿîĔÝǰ

ÿŠÜñúÜćîđ×šćøŠüöðøąÖüéÝĞćîüîǰ���ǰìĊöǰÝćÖǰ��ǰðøąđìýìĆęüēúÖǰ

ēé÷ìĊöǰ���9PMVUJPOǰÿćöćøëìĞćñúÜćîñŠćîđ×šćĕðđðŨîǰ�ǰĔîǰ

��ǰìĊöìĊęđ×šćøĂïÿčéìšć÷ǰ 	'JOBMJTUT
ǰĒúąđðŨîìĊöđéĊ÷üÝćÖ

õĎöĉõćÙđĂđßĊ÷ìĊęĕéšøĆïÙĆéđúČĂÖǰĂ÷ŠćÜĕøÖĘêćöĒöšñúÜćî×ĂÜìĊöǰ

îĆÖüĉÝĆ÷ĕì÷ÝąĕöŠĕéšđðŨîñĎšßîąǰ�ǰìĊöÿčéìšć÷ǰĒêŠÖĘëČĂđðŨîÖšćüĒøÖ

ĒúąÖšćüÿĞćÙĆâ×ĂÜÙüćöÿĞćđøĘÝìĊęÿąìšĂîĔĀšđĀĘîëċÜýĆÖ÷õćó×ĂÜ

îĆÖüĉÝĆ÷ĕì÷ìĊęöĊÙčèõćóìĆéđìĊ÷öĔîøąéĆïÿćÖúÿŠÜñúÖøąìïêŠĂ

ÿĆÜÙöĕì÷ĒúąÿĆÜÙöēúÖǰĒúąÿøšćÜßČęĂđÿĊ÷ÜĔĀšÙèąđüßýćÿêøŤ

đ×êøšĂîĒúąöĀćüĉì÷ćúĆ÷öĀĉéúĔĀšđðŨîìĊęøĎšÝĆÖìĆĚÜĔîøąéĆïßćêĉ

ĒúąîćîćßćêĉĂĊÖéšü÷

5IFǰ JOOPWBUJPOǰPGǰ$07*%���ǰ%FUFDUJPOǰ,JUǰOBNFEǰ

Ķ$09:�".1ķǰIBTǰCFFOǰEFWFMPQFEǰCZǰ#*05&$ĴTǰ#JP-
FOHJOFFSJOHǰBOEǰ4FOTJOHǰ5FDIOPMPHZǰ3FTFBSDIǰ5FBNǰ

PGǰUIFǰ/BUJPOBMǰ4DJFODFǰBOEǰ5FDIOPMPHZǰ%FWFMPQNFOUǰ

"HFODZǰ	/45%"
ǰJOǰDPMMBCPSBUJPOǰXJUIǰUIFǰ'BDVMUZǰPGǰ

5SPQJDBMǰ.FEJDJOF
ǰ.BIJEPMǰ6OJWFSTJUZ�ǰ$09:�".1
ǰBǰ

SBQJEǰ$07*%���ǰDPMPSJNFUSJDǰEFUFDUJPOǰLJUǰJTǰBǰTJNQMFǰ

POF�TUFQǰQSPDFEVSFǰCZǰBEEJOHǰUIFǰWJSBMǰ3/"ǰJOUPǰUIFǰ

SFBDUJPOǰUVCFTǰBOEǰJODVCBUFǰUIFNǰJOǰIFBUJOHǰCMPDLǰPSǰ

XBUFSǰCBUIǰBUǰ��r$ǰGPSǰ��ǰNJOVUFT�ǰ*Gǰ4"3�$P7��ǰ3/"ǰJTǰ

EFUFDUFE
ǰUIFǰDPMPSǰPGǰ$07*%���ǰTBNQMFǰXJMMǰUVSOǰGSPNǰ

QVSQMFǰJOUPǰZFMMPX�ǰ5IFǰSFTVMUTǰDBOǰCFǰWJTVBMJ[FEǰXJUIǰ

OBLFEǰFZFTǰXJUIPVUǰGVSUIFSǰBOBMZTJT�ǰ&GųDBDZǰUFTUJOHǰPOǰ

���ǰTQFDJNFOTǰVTJOHǰ$09:�".1ǰLJUǰTIPXTǰUIFǰSFTVMUǰPGǰ

Bǰ���ǰTFOTJUJWJUZ
ǰ����ǰTQFDJųDJUZǰBOEǰ���ǰBDDVSBDZ�ǰ

.PSFPWFS
ǰUIFǰ-".1ǰBTTBZǰJTǰUXPǰUJNFTǰGBTUFSǰBOEǰJUǰJTǰ

�ǰUJNFTǰDIFBQFSǰUIBOǰSFBM�UJNFǰ1$3�ǰ0Oǰ��UIǰ.BSDI
ǰ

����
ǰ$09:�".1ǰUFTUǰLJUǰIBTǰCFFOǰDFSUJųFEǰCZǰUIFǰ

'PPEǰBOEǰ%SVHǰ"ENJOJTUSBUJPOǰPGǰ5IBJMBOEǰ	'%"
ǰGPSǰ

NFFUJOHǰUIFǰ.FEJDBMǰ%FWJDFǰ5FDIOPMPHZǰQFSGPSNBODFǰ

SFRVJSFNFOU�ǰ'VSUIFSNPSF
ǰUIFǰSFTFBSDIǰUFBNǰVOEFSǰ

UIFǰOBNFEǰ���9PMVUJPOǰIBTǰTVCNJUUFEǰ$09:�".1ǰUFTUǰ

LJUǰUPǰBOǰJOUFSOBUJPOBMǰ913*;&ǰ3BQJEǰ$07*%ǰUFTUJOHǰDPN-
QFUJUJPO
ǰIFMEǰCZǰUIFǰOPO�QSPųUǰ913*;&ǰ'PVOEBUJPO�ǰ

5IFǰ5IBJǰUFBNǰXBTǰBNPOHǰ��ǰųOBMJTUTǰPVUǰPGǰ���ǰUFBNTǰ

GSPNǰ��ǰDPVOUSJFTǰXPSMEXJEF�ǰ"MUIPVHI
ǰUIFǰSFTFBSDIǰ

UFBNǰXBTǰOPUǰBNPOHǰUIFǰ�ǰXJOOFSTǰJOǰUIFǰDPNQFUJUJPO
ǰ

JUǰJTǰUIFǰųSTUǰTUFQǰPGǰTVDDFTTǰUIBUǰSFŴFDUTǰUIFǰQPUFOUJBMǰ

PGǰ5IBJǰ SFTFBSDIǰXIJDIǰIBTǰFRVJWBMFOUǰRVBMJUZǰXJUIǰ

JOUFSOBUJPOBMǰTUBOEBSE�ǰ*UǰBMTPǰCVJMETǰBǰSFQVUBUJPOǰCPUIǰ

EPNFTUJDBMMZǰBOEǰ JOUFSOBUJPOBMMZǰ GPSǰUIFǰ'BDVMUZǰPGǰ

5SPQJDBMǰ.FEJDJOFǰBOEǰ.BIJEPMǰ6OJWFSTJUZ�

�'��'�	Ĝ�,8'8A)8,+'�<)
 =ę1N6�+&�6'.N6�5��6�"5��6+8�&6,6.�'Ĝ

B)4A�	C�C)&9B/Ę��6�8��.+����

xÄ���³ÄÁÀ¹��»Ä»¾·ÄÆÉÁÄ³½Ç¾
President National Science and Technology 

x·È·¾ÁÂ¿·ÀÆ�u¹·ÀµË�����xu�

��.�+''�.8�6�A�9&'�8��%�5&���ę6&��
'Ę+%�5�	�4A+�,6.�'ĜA��'ę1��9%"5��6C	'��6'+8
5&3

�»ÅÅ��³ÀÅ»½³��»³ÆÂ³ÆºÁ¿µº³»
cooperate with researchers 

of Faculty of Tropical Medicine
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�+5��''%�<�1<��'�Ę�Đ1��5�.Ĕ+��<		)����
�´ÁÂ¾½°»��Á¾Ã´²Ã¸Å´��ÀÄ¸¿¼´½Ã

�<��ę�B����u�y����y��9I�N6%6
6��'4�6-�

(Personal Protective Equipment)
	�4"&6�6),6.�'Ĝ  Faculty of Nursing

Ùèąó÷ćïćúýćÿêøŤǰöĀćüĉì÷ćúĆ÷öĀĉéúǰøŠüöÖĆïïøĉþĆìǰ4$(ǰ

1BDLBHJOHǰ1VCMJDǰ$PNQBOZǰ-JNJUFEǰ 	4$(1
ǰĕéšóĆçîćǰ

ĶîüĆêÖøøößčéĂčðÖøèŤðŜĂÜÖĆîÿŠüîïčÙÙúǰ11&ǰ	1FSTPOBMǰ 
1SPUFDUJWFǰ&RVJQNFOU
ǰìĊęìĞćöćÝćÖÖøąéćþķǰđðŨîÖćøìĞćÜćî

øŠüöÖĆïõćÙđĂÖßîǰöčŠÜñúđóČęĂÙüćöðúĂéõĆ÷×ĂÜïčÙúćÖøìćÜǰ

ÖćøĒóì÷ŤĔîßŠüÜüĉÖùêǰ$PWJE���ǰēé÷ĕöŠĕéšöčŠÜðøąē÷ßîŤđßĉÜóćèĉß÷Ť

àċęÜõćÙüĉßćÖćøó÷ćïćúĂć÷čøýćÿêøŤǰ đðŨîĒÖîîĞćĔîÖćøóĆçîć

ðøĆïðøčÜðøąÿĉìíĉõćóöćĒúšüǰ�ǰøčŠîǰÝîĕéšöćêøåćîÖćøðŜĂÜÖĆî

ÿĎÜÿčéøąéĆïǰ�ǰìĊęÿćöćøëðŜĂÜÖĆîĕéšìĆĚÜîĞĚćĒúąđúČĂéǰēé÷ñŠćîÖćø

ìéÿĂïðøąÿĉìíĉõćóĒúšüÝćÖÖøąìøüÜĂčêÿćĀÖøøöǰēé÷ßčé

ïčÙúćÖøìćÜÖćøĒóì÷ŤìĊęìĞćÝćÖÖøąéćþǰÝĆéìĞćđðŨîǰ�ǰĒïïǰÙČĂ

ßčéǰ11&ǰĒúąǰßčéÙúčöñŠćêĆéǰ 	4VSHJDBMǰ(PXO
ǰÖŠĂîÝąîĞćöćǰ

ìéúĂÜĔßšĒúąóĆçîćðøĆïðøčÜÝîĕéšñúìĊęđðŨîöćêøåćîîŠćóĂĔÝǰǰ

ĔÿŠÿïć÷ĕøšêąđ×ĘïǰĒúąÝąöĊÖćøóĆçîćêŠĂ÷ĂéĂ÷ŠćÜêŠĂđîČęĂÜ

đóČęĂĔĀšÿćöćøëĔßšÖĆïēøÜó÷ćïćúìĆęüðøąđìýĕì÷ĕéšĂ÷ŠćÜöĊ

ðøąÿĉìíĉõćóêŠĂĕðǰ

ìĆĚÜîĊĚĕéšîĞćßčéǰ11&ǰÖøąéćþöćìéúĂÜĔßšĔîÖćøđøĊ÷îÖćøÿĂî×ĂÜ

ĀúĆÖÿĎêøÖćøó÷ćïćúđÞóćąìćÜǰÿć×ćÖćøó÷ćïćúñĎšðśü÷ēøÙǰ

êĉéđßČĚĂĒúąÖćøÙüïÙčöÖćøêĉéđßČĚĂǰēé÷îĆÖýċÖþćó÷ćïćúđÞóćą

ìćÜìĊęöćÝćÖēøÜó÷ćïćúǰ��ǰĒĀŠÜǰìĆęüðøąđìýĕì÷ǰîĆïđðŨîĂĊÖĀîċęÜ

îüĆêÖøøöÖćøðŜĂÜÖĆîïčÙúćÖøìćÜÖćøĒóì÷ŤǰìĊęëĎÖóĆçîćÝćÖ

ÙüćöÙĉéøĉđøĉęöÿøšćÜÿøøÙŤĒúąÙüćöÿćöćøë×ĂÜÙîĕì÷ǰàċęÜöĊÙüćö

ÝĞćđðŨîĂ÷ŠćÜöćÖĔîÿëćîÖćøèŤĕüøĆÿøąïćéđßŠîîĊĚ

5IFǰ'BDVMUZǰPGǰ/VSTJOH
ǰ JOǰDPPQFSBUJPOǰXJUIǰ4$(ǰ

1BDLBHJOHǰ1VCMJDǰ$PNQBOZǰ-JNJUFEǰ 	4$(1
ǰIBWFǰǰ

EFWFMPQFEǰBOǰJOOPWBUJWFǰ1FSTPOBMǰ1SPUFDUJWFǰ&RVJQ-
NFOUǰ 	11&
ǰNBEFǰ GSPNǰQBQFSTǰ GPSǰ UIFǰ TBGFUZǰPGǰ

QIZTJDJBOTǰEVSJOHǰUIFǰPVUCSFBLǰPGǰ$07*%����ǰ5IJTǰ11&ǰ

JTǰTNBMM
ǰMJHIUXFJHIU
ǰEVSBCMF
ǰSFVTBCMF
ǰBOEǰFOWJSPO-
NFOUBMMZǰGSJFOEMZ�

C'�"&6�6)B%Ę.1��D�ę	5��'1� =ę�ē+&

�9I��Áµ³¾�ÃÇ³Ä³ÀÆ»À·

,=�&ĜA�H�A)H��D�ę�5�	'="õIA)9J&� �<	)6�'�9I�N6�6�D��<%���A"÷I1D�ęD��6'	ę�/6

 =ę�8�A�;J1�w��}x�å¥�D��<%���)<Ę%A.9I&�

×�<�1<��'�Ĝ�Ĕ1��5�.Ę+��<		)���xØ��9I�N6%6
6��'4�6-�9J�%9��6�A)H���NJ6/�5�A�6����6��D�ę�NJ6E�ę/)6&	'5J��
C�&E%Ę%9+5.�<.8ù�A�);1���N6D/ę.6%6'�D�ę.1��5�,:�-6


N6�+�%6�D�A+)6A�9&+�5�E�ę�A�ğ��6'A"ôø%C1�6.�6'A'é&�'=ęD/ę�5�,:�-6
N6�+�%6�E�ę
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	�4+è�&6,6.�'Ĝ Faculty of Science

ÙèąîĆÖüĉÝĆ÷öĀćüĉì÷ćúĆ÷öĀĉéúǰîĞćÜćîüĉÝĆ÷ÿĎŠĒĂîêćøŤÖêĉÖć

đñ÷õćøÖĉÝðøĆïðøčÜĒúąéĎĒúĂčðÖøèŤüĆéøĆÜÿĊÙĂÿöĉÖǰ 	ĂîčõćÙ

ÝćÖĂüÖćý
ǰéšü÷ĂĉđúĘÖìøĂîĉÖÿŤóĉđýþǰĒúąđìÙîĉÙÖćøüĉđÙøćąĀŤ

×šĂöĎúǰìĊęÙèąîĆÖüĉÝĆ÷ĕéšøĉđøĉęöĒúąóĆçîć×ċĚîĔîðøąđìýĕì÷đðŨî

ÙøĆĚÜĒøÖǰĔîÖćøĒëúÜ×ŠćüǰòŦîĔĀšĕÖú�ǰÜćîüĉÝĆ÷ÿĎŠǰĒĂîêćøŤÖêĉÖć

	"JNǰ'BS�ǰ3FTFBSDIǰJOǰ"OUBSDUJDBǰMFEǰCZǰ.BIJEPM 
6OJWFSTJUZ
ǰèǰĀšĂÜðøąßčöǰ,���ǰĂćÙćøđÞúĉöóøąđÖĊ÷øêĉǰ

Ùèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷öĀĉéúǰóâćĕìǰĔîüĆîóùĀĆÿïéĊìĊęǰǰ

�ǰöÖøćÙöǰó�ý�ǰ����

ÙèąñĎšüĉÝĆ÷îĞćēé÷ǰýćÿêøćÝćø÷Ťóĉđýþǰéø�đéüĉéǰÝĂĀŤîøĎôēôēúǰ

ĂćÝćø÷ŤðøąÝĞćõćÙüĉßćôŗÿĉÖÿŤǰÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷

öĀĉéúǰ øŠüöÖĆïîĆÖüĉÝĆ÷ÝćÖöĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠǰ Ēúą

öĀćüĉì÷ćúĆ÷ĔîðøąđìýĂĂÿđêøđúĊ÷ǰâĊęðčśîǰ ĒúąđÖćĀúĊĔêš

đÿîĂēÙøÜÖćøǰ$PTNJDǰSBZǰNPOJUPSJOHǰBUǰ.BXTPOǰBOEǰ

,JOHTUPOǰUPǰTUVEZǰTQBDFǰXFBUIFSǰBOEǰTQBDFǰQIZTJDTǰ

ßĉÜìčîøą÷ąđüúćǰ��ǰðŘǰÝćÖǰ"VTUSBMJBOǰ"OUBSDUJDǰ%JWJTJPOǰ

	""%
ǰéĞćđîĉîÖćøýċÖþćÿõćóĂüÖćýĒúąñúÖøąìïǰēé÷ÿŠÜǰ�ǰ

îĆÖüĉÝĆ÷ǰĂćÝćø÷Ťǰéø�ĂđúăćîēéøǰàćĂĉÿǰøĉđïøćǰĂćÝćø÷ŤðøąÝĞć

õćÙüĉßćôŗÿĉÖÿŤǰĒúąîć÷ðøąéĉóĆìíŤǰđĀöČĂÜĀšćǰîĆÖýċÖþćøąéĆï

ðøĉââćđĂÖéšćîôŗÿĉÖÿŤǰđðŨîñĎšîĞćđìÙîĉÙĔĀöŠìĊęÙèąñĎšüĉÝĆ÷óĆçîć

Ĕîðøąđìýĕì÷ǰĕðĔßšêĉéêĆĚÜĂčðÖøèŤüĆéøĆÜÿĊÙĂÿöĉÖǰ	ĂîčõćÙÝćÖ

ĂüÖćý
ǰóøšĂöðøĆïðøčÜĂĉđúĘÖìøĂîĉÖÿŤìĊęüĆéÿĆââćèøĆÜÿĊÙĂÿöĉÖ

ĔĀšÿćöćøëüĆéÝĞćîüîĒúąóúĆÜÜćîđÞúĊę÷×ĂÜøĆÜÿĊÙĂÿöĉÖĕéšĂ÷ŠćÜ

ĒöŠî÷ĞćǰèǰÿëćîĊǰ.BXTPOǰàċęÜêĆĚÜĂ÷ĎŠìĊęĒĂîêćøŤÖêĉÖćǰóøšĂö

ýċÖþćÖćøüĉđÙøćąĀŤ×šĂöĎúøĆÜÿĊÙĂÿöĉÖìĊęǰ ,JOHTUPOǰðøąđìý

ĂĂÿđêøđúĊ÷ǰĂĊÖéšü÷

ēé÷öĊǰ)�&�ǰ.S�"MMBOǰ.D,JOOPOǰ14.ǰ đĂÖĂĆÙøøćßìĎê

ĂĂÿđêøđúĊ÷ðøąÝĞćðøąđìýĕì÷ǰñĎšĒìîøĆåïćúĂĂÿđêøđúĊ÷

ýćÿêøćÝćø÷Ťǰîć÷Ēóì÷ŤüßĉøǰÙßÖćøǰ øĆÖþćÖćøĒìîøĂÜǰ

ĂíĉÖćøïéĊòś ć÷üĉÝĆ÷ĒúąüĉßćÖćøǰ öĀćüĉì÷ćúĆ÷öĀĉéúǰǰ

øĂÜýćÿêøćÝćø÷Ťǰéø�óúĆÜóúǰÙÜđÿøĊǰÙèïéĊÙèąüĉì÷ćýćÿêøŤ

öĀćüĉì÷ćúĆ÷öĀĉéúǰĕéšĒÿéÜÙüćö÷ĉîéĊÖĆïöĀćüĉì÷ćúĆ÷öĀĉéú

ĒúąßČęîßöÙèąñĎšüĉÝĆ÷ëċÜýĆÖ÷õćóìĊęēééđéŠî×ĂÜÙèąüĉÝĆ÷Ĕî

ÖćøÿøšćÜđÙøČĂ×Šć÷ÙüćöøŠüööČĂÖĆïÖúčŠöüĉÝĆ÷éšćîøĆÜÿĊÙĂÿöĉÖ

ĒúąôŗÿĉÖÿŤĂüÖćýǰǰĔîøąéĆïîćîćßćêĉǰĒúąßŠü÷×÷ć÷×ĊéÙüćö

ÿćöćøëĔîÖćøóĆçîćÜćîüĉÝĆ÷éšćîôŗÿĉÖÿŤĂüÖćýĔîøąéĆïÿćÖúǰ

ìĆĚÜîĊĚÙèąñĎšüĉÝĆ÷đéĉîìćÜĕð÷ĆÜđöČĂÜǰ)PCBSUǰðøąđìýĂĂÿđêøđúĊ÷

ēé÷ÖćøÿîĆïÿîčî×ĂÜÿĞćîĆÖÜćîÙèąÖøøöÖćøÿŠÜđÿøĉö

üĉì÷ćýćÿêøŤǰüĉÝĆ÷ǰĒúąîüĆêÖøøöǰ	ÿÖÿü�
ǰĒúąǰÿëćïĆîüĉÝĆ÷

éćøćýćÿêøŤĒĀŠÜßćêĉǰ	ÿéø�
ǰĔîüĆîìĊęǰ��ǰöÖøćÙöǰó�ý�ǰ����ǰ

ÖŠĂîúŠĂÜđøČĂǰ347ǰ"VSPSBǰ"VTUSBMJTǰêĆĚÜĒêŠüĆîìĊęǰ��ǰöÖøćÙöǰ

ó�ý�ǰ����ǰđóČęĂđéĉîìćÜĕð÷ĆÜÿëćîĊǰ.BXTPOǰìĊęĒĂîêćøŤÖêĉÖć

,6.�'6
6'&Ĝ"ôA,-�A�+è��
1/Ĝ��'=#C#C)�
$6	+è�6#ì.8�.Ĝ�	�4+è�&6,6.�'Ĝ

Prof. David John Ruffolo, Ph.D.

Faculty of Science

2 researchers at Mahidol University conduct 

research in Antarctica Mr.Pradiphat Muangha 

Alejandro Saiz Rivera, Ph.D.
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ēÙøÜÖćøüĉÝĆ÷îĊĚ đðŨîÙøĆĚÜĒøÖÿĞćĀøĆïÙèąüĉÝĆ÷ÝćÖìćÜéšćî

øĆÜÿĊÙĂÿöĉÖĒúąôŗÿĉÖÿŤĂüÖćý×ĂÜðøąđìýĕì÷ìĊęđéĉîìćÜĕð

÷ĆÜĒĂîêćøŤÖêĉÖćǰĒúąđðŨîÙøĆĚÜĒøÖĔîÖćøÿŠÜđÙøČęĂÜöČĂüĉÝĆ÷

ĒúąüĉíĊÖćøĔîÖćøêøüÝüĆéĂîčõćÙÙĂÿöĉÖÝćÖĂüÖćýéšü÷üĉíĊ

ÖćøìĊęøĉđøĉęöĒúąóĆçîćēé÷ðøąđìýĕì÷đðŨîÙøĆĚÜĒøÖĒúą÷ĆÜĕéš

øĆïÖćø÷ĂöøĆïÝćÖîćîćßćêĉǰđðŨîÖćøóĆçîć×ĊéÙüćöÿćöćøë

×ĂÜôŗÿĉÖÿŤĂüÖćýĕì÷ǰßŠü÷óĆçîćÜćîüĉÝĆ÷éšćîôŗÿĉÖÿŤĂüÖćý×ĂÜ

ĕì÷ĒúąîćîćßćêĉǰĂĊÖìĆĚÜ÷ĆÜđÖĉéÖćøøüöÖúčŠö×ĂÜđÙøČĂ×Šć÷üĉÝĆ÷

ìĆĚÜĔîðøąđìýĒúąêŠćÜðøąđìýǰđÖĉéÖćøĒúÖđðúĊę÷îĂÜÙŤÙüćöøĎš

ĔîÖćøêøüÝüĆéĂîčõćÙøĆÜÿĊÙĂÿöĉÖÝćÖĀúć÷ĂÜÙŤÖøǰøüöĕðëċÜ

ÖćøđðŨîĒøÜïĆîéćúĔÝĔĀšĒÖŠđ÷ćüßîĕì÷ìĊęÝąđðŨîÿŠüîĀîċęÜ×ĂÜ

ĂÜÙŤÙüćöøĎšéšćîüĉì÷ćýćÿêøŤ×ĂÜĕì÷ĔîĂîćÙê

5IFǰSFTFBSDIǰUFBNǰMFEǰCZǰ1SPGFTTPSǰ%BWJEǰ+�ǰ3VGGPMPǰBUǰ

UIFǰ'BDVMUZǰPGǰ4DJFODF
ǰ.BIJEPMǰ6OJWFSTJUZǰIBTǰSFDFJWFEǰ

HSBOUTǰGSPNǰ543*ǰBOEǰ/"3*5ǰUPǰDBSSZǰPVUǰBǰSFTFBSDIǰQSP-
KFDUǰUPHFUIFSǰXJUIǰSFTFBSDIFSTǰBUǰVOJWFSTJUJFTǰJOǰ"VTUSBMJB
ǰ

+BQBO
ǰ4PVUIǰ,PSFB
ǰBOEǰ5IBJMBOE
ǰFOUJUMFEǰĶ$PTNJDǰ

SBZǰNPOJUPSJOHǰBUǰ.BXTPOǰBOEǰ,JOHTUPOǰUPǰTUVEZǰTQBDFǰ

XFBUIFSǰBOEǰTQBDFǰQIZTJDTķ
ǰXIJMFǰUIFǰMPHJTUJDǰTVQQPSUǰ

UPǰ"OUBSDUJDBǰXBTǰGVOEFEǰCZǰUIFǰ"VTUSBMJBOǰ(PWFSONFOUǰ

UISPVHIǰUIFǰ"VTUSBMJBOǰ"OUBSDUJDǰ1SPHSBNǰ	""1
�ǰǰ

5IFǰ5IBJ�MFEǰUFBNǰXBTǰTFMFDUFEǰUPǰDBSSZǰPVUǰUIJTǰQSPKFDUǰ

CZǰBǰIJHIMZǰDPNQFUJUJWFǰQSPDFTT�ǰ5IFǰSFTFBSDIǰUFBNǰ

JOTUBMMFEǰTQFDJBMǰFMFDUSPOJDTǰBOEǰBQQMJFEǰOFXǰBOBMZTJTǰ

UFDIOJRVFTǰJOJUJBUFEǰBOEǰEFWFMPQFEǰJOǰ5IBJMBOEǰ	3VGGPMPǰFUǰ

BM�ǰ�����ǰ.BOHFBSEǰFUǰBM�ǰ�����ǰ#BOHMJFOHǰFUǰBM�
ǰ����
ǰTPǰ

UIBUǰUIJTǰTUBUJPOǰDBOǰQSFDJTFMZǰSFDPSEǰWBSJBUJPOTǰJOǰCPUIǰ

UIFǰŴVYǰBOEǰFOFSHZǰTQFDUSVNǰPGǰDPTNJDǰSBZTǰ	QBSUJDMFTǰ

GSPNǰTQBDF
ǰBUǰ.BXTPOǰ4UBUJPO
ǰ"OUBSDUJDBǰBOEǰ,JOHTUPO
ǰ

"VTUSBMJB�ǰ.FBTVSFNFOUTǰPGǰDPTNJDǰSBZTǰGSPNǰ"OUBSDUJDBǰ

BSFǰWFSZǰJNQPSUBOUǰGPSǰXBSOJOHǰPGǰTQBDFǰXFBUIFSǰFGGFDUT
ǰ

UIBUǰJT
ǰQPTTJCMFǰFGGFDUTǰPGǰTPMBSǰTUPSNTǰBOEǰUIFǰTPMBSǰ

XJOEǰPOǰTBUFMMJUFT
ǰBTUSPOBVUT
ǰBJSMJOFǰQBTTFOHFST
ǰBOEǰ

FMFDUSJDǰQPXFSǰHSJETǰPOǰ&BSUI�

ØA�ğ�	'5J�B'�.N6/'5�	�4+è
5&
6��6��ę6�'5�.9	1.%8�
B)4#ì.8�.Ĝ1+�6,�1��'4A�,E�&�9IA�8��6�E�&5�B1��6'Ĝ��8�6�

B)4�6'.Ę�A	'ëI1�%;1+è
5&B)4+è�9�6'D��6'�'+
+5�1�<$6		1.%8�
6�1+�6,

�ę+&+è�9�6'�9I'èA'èø%B)4"5��6C�&�'4A�,E�&�9IE�ę'5��6'&1%'5�
6��6�6�6�8Ù
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�ÄÂÃ��»»´Á¶È�¥°²²¸½´�°½³��ÄÂÃ��¸Ã´��»»´Á¶È�£́ ÂÃ��¸Ã

	�4B"�&,6.�'Ĝ,8'è'6�"&6�6) Faculty of Medicine Siriraj Hospital

',���'���"�"�,�'��5��8)9�ď�'
�'4�6�	�4�''%�6'1N6�+&�6'

	+6%'Ę+%%;1�6' )8�+5	�9�.N6/'5�C'	$=%8B"ę

uÅÅÁµ���ÄÁ¸���ÁÀ¹Å³½ÁÄÀ��³ÀÆ»¾»Â»½ÁÄÀ����x����º�x�
Chair of the Center of Research Excellent in Allergy 

& Immunology

ēøÙõĎöĉĒóšǰ 	"MMFSHZ
ǰ đðŨîðŦâĀćÿćíćøèÿč×ìĊęÿĞćÙĆâìĆĚÜĔî

ðøąđìýĕì÷ĒúąìĆęüēúÖǰđóøćąđðŨîēøÙđøČĚĂøĆÜìĊęóïïŠĂ÷ǰðŦÝÝčïĆî

ĂčïĆêĉÖćøèŤ×ĂÜēøÙõĎöĉĒóšĔîðøąđìýĕì÷ĂćÝóïĕéšëċÜǰ�ǰĔîǰ�ǰ

ĔîñĎšĔĀâŠǰĒúąđÖČĂïǰ�ǰĔîǰ�ǰĔîđéĘÖǰìĊęÿĞćÙĆâöĊñúÖøąìïêŠĂǰ

ÙčèõćóßĊüĉêñĎšðśü÷ǰ ĒúąöĊÙŠćĔßšÝŠć÷ĔîÖćøéĎĒúøĆÖþćÿĎÜǰ

ĔîĒêŠúąðŘðøąđìýĕì÷ÿĎâđÿĊ÷ÙŠćĔßšÝŠć÷ĔîÖćøøĆÖþćēøÙîĊĚǰ

ĕöŠîšĂ÷ÖüŠćðŘúąǰ�
���ǰúšćîïćìǰîĞĚć÷ćÿÖĆéÿćøÖŠĂõĎöĉĒóš

öĊÙüćöÿĞćÙĆâĂ÷ŠćÜ÷ĉęÜìĆĚÜĔîÖćøüĉîĉÝÞĆ÷ĒúąøĆÖþćēøÙõĎöĉĒóšǰǰ

ÿĞćĀøĆïðøąđìýĕì÷ĒúąðøąđìýĂČęîǰėǰĔîÖúčŠöĂćđàĊ÷îǰîĞĚć÷ćÿÖĆé

ÝćÖÿćøÖŠĂõĎöĉĒóšÝćÖĕøòčśîǰ đðŨîîĞĚć÷ćìéÿĂïìĊęöĊÙüćöÿĞćÙĆâ

ìĊęÿčéǰĒúąÝĆéđðŨîîĞĚć÷ćìĊęöĊøćÙćĒóÜöćÖìĊęÿčéĔîÖúčŠöîĞĚć÷ćÿÖĆé

ÝćÖÿćøÖŠĂõĎöĉĒóšßîĉéêŠćÜǰė

ĔîÖćøñúĉêîĞĚć÷ćìéÿĂïĒúąüĆÙàĊîõĎöĉĒóšĕøòčśîǰ đóČęĂĔßšøĆÖþćǰ

ēøÙõĎöĉĒóšĕøòčśî×ĂÜñĎšðśü÷ēøÙõĎöĉĒóšĕøòčśîĔîðøąđìýĕì÷ǰǰ

ÝąÿŠÜñúÖøąìïĔîĀúć÷øąéĆïǰĂćìĉǰøąéĆïÙøĆüđøČĂîßŠü÷úéÙŠćĔßš

ÝŠć÷×ĂÜñĎšðśü÷ĔîÖćøêøüÝüĉîĉÝÞĆ÷ĒúąøĆÖþćēøÙõĎöĉĒóšĕøòčśîǰǰ

àċęÜðŦÝÝčïĆîĔîðøąđìýĕì÷öĊñĎšðśü÷ēøÙõĎöĉĒóšøćüǰ���ǰ×ĂÜ

ðøąßćÖøìĆĚÜðøąđìýǰ 	��ǰĔîǰ��ǰúšćîÙî
ǰàċęÜđðŨîñĎšðśü÷ìĊęöĊ

õćüąõĎöĉĒóšĕøòčśîðøąöćèǰ������ǰ×ĂÜñĎšðśü÷ēøÙõĎöĉĒóš

ìĆĚÜĀöéǰÝąÿćöćøëđ×šćëċÜÖćøøĆÖþćĕéšĂ÷ŠćÜìĆęüëċÜöćÖ÷ĉęÜ×ċĚîĔî

øąéĆïðøąđìýǰßŠü÷úéÖćøîĞćđ×šćîĞĚć÷ćìéÿĂïĒúąüĆÙàĊîÝćÖǰ

êŠćÜðøąđìýìĞćĔĀšðøąĀ÷ĆéÙŠćĔßšÝŠć÷ĕéšöćÖëċÜǰ��ǰúšćîïćìǰëċÜǰ

���ǰúšćîïćì�ðŘǰđðŨîÖćøóċęÜóćêîđĂÜǰĒúąßŠü÷đóĉęöēĂÖćÿǰÖćø

ÿøšćÜøć÷ĕéšĔĀšðøąđìýǰđîČęĂÜÝćÖîĞĚć÷ćìéÿĂïĒúąüĆÙàĊîÝćÖÿćø

ÖŠĂõĎöĉĒóšĕøòčśîîĊĚđðŨîìĊęêšĂÜÖćøĔîðøąđìýĒëïÖúčŠöĂćđàĊ÷îĂĊÖéšü÷ǰ

)�	Ę6D�ę
Ę6&D��6'�'+
'5�-6C'	$=%8B"ę
A�ę6�:��6'�'+
'5�-6E�ę1&Ę6��5I+�:�%6�&8ø��êJ��
)��6'�N6A�ę6
6��Ę6��'4A�,�
A�ğ��9I�ę1��6'�1��'4A�,�)<Ę%16A�9&�
.6%6'��Ę1&1� )8�+5	�9�$=%8B"ę��8�1;I��G�E�ę

ÖćøøĆÖþćñĎšðśü÷ēøÙõĎöĉĒóšĕøòčśîîĆĚîǰîĂÖÝćÖøĆÖþćêćöĂćÖćø

ĒúąÖćøĀúĊÖđúĊę÷ÜÿćøÖŠĂõĎöĉĒóšǰ 	ĕøòčśî
ǰĒúšüǰÖćøøĆÖþćēé÷

ÖćøøĆïüĆÙàĊîđðŨîüĉíĊđéĊ÷üìĊęÿćöćøëøĆÖþćñĎšðśü÷ĔĀšĀć÷×ćéĕéš

àċęÜđðŨîÖćøøĆÖþćĒïïǰBMMFSHFOǰ *NNVOPUIFSBQZǰÙČĂǰÖćø

ĔßšüĆÙàĊîìĊęđêøĊ÷öÝćÖÿćøÖŠĂõĎöĉĒóšìĊęñĎšðśü÷ĒóšÞĊéđ×šćøŠćÜÖć÷ǰ

ìĊúąîšĂ÷ǰđóČęĂÖøąêčšîĔĀšñĎšðśü÷ÿøšćÜõĎöĉêšćîìćîêŠĂÿĉęÜìĊęĒóšǰēé÷

îĞĚć÷ćìéÿĂïĒúąüĆÙàĊîøĆÖþćõĎöĉĒóšĕøòčśîìĊęñúĉê×ċĚîĕéšîĊĚǰìĞćöć

ÝćÖĕøòčśîǰÿć÷óĆîíčŤìĊęñĎšðśü÷ĕì÷ĒóšÝøĉÜǰìĞćĔĀšÿćöćøëîĞćöćĔßš

üĉîĉÝÞĆ÷ĒúąøĆÖþćñĎšðśü÷ēøÙõĎöĉĒóšĕøòčśîĕéšĂ÷ŠćÜÝĞćđóćąöćÖ×ċĚîǰ

àċęÜîĞĚć÷ćìéÿĂïĒúąüĆÙàĊîõĎöĉĒóšĕøòčśîîĊĚǰöĊðøąÿĉìíĉõćóĔîÖćø

ìéÿĂïĒúąøĆÖþćìĆéđìĊ÷öÖĆïîĞĚć÷ćîĞćđ×šćǰÝćÖêŠćÜǰðøąđìýǰĒêŠ

öĊøćÙćëĎÖÖüŠćǰìĞćĔĀšÖćøêøüÝĀćÿćđĀêčÖćøĒóšǰÖćøðŜĂÜÖĆîǰĒúą

ÖćøøĆÖþćìĞćĕéšìĆęüëċÜđĀöćąÿö×ċĚîǰ

127 126 '6&�6��'4
N6�Đ�� ¡��%/6+è�&6)5&%/8�) Annual Report 2020 Mahidol University



ìĆĚÜîĊĚǰ ĕéšöĊÖćøóĆçîćÖćøñúĉêîĞĚć÷ćìéÿĂïĒúąüĆÙàĊîøĆÖþćēøÙõĎöĉĒóšĕøòčśîǰǰ

ÝćÖøąéĆïĀšĂÜðäĉïĆêĉÖćøÿĎŠøąéĆïĂčêÿćĀÖøøöêćööćêøåćîǰ(.1ǰĒúą×ċĚîǰ

ìąđïĊ÷îǰĂ÷�ǰ ēé÷ÙèąñĎšüĉÝĆ÷ĕéšöĊÖćøúÜîćöÙüćöøŠüööČĂÖĆïïøĉþĆìǰ ēøÜÜćî

đõÿĆßÖøøöǰđÖøŢìđêĂøŤôćøŤöŠćǰÝĞćÖĆéǰđóČęĂëŠć÷ìĂéđìÙēîēú÷ĊÿĎŠÖćøñúĉêĔîēøÜÜćî

ĂčêÿćĀÖøøöîĆïđðŨîēÙøÜÖćøĒøÖĔîõĎöĉõćÙĂćđàĊ÷îìĊęđðŨîÙüćöøŠüööČĂ×ĂÜĀîŠü÷

ÜćîøĆåÖĆïõćÙđĂÖßîǰĔîÖćøóĆçîćđüßõĆèæŤßĊüüĆêëčÝîĕéšñúĉêõĆèæŤöćêøåćîìĊęĕéš

øĆïÖćø×ċĚîìąđïĊ÷îÝćÖǰĂ÷�ǰĒúąđÖĉéÖćøñúĉêÝĞćĀîŠć÷đßĉÜóćèĉß÷ŤĔîøćÙćìĊęëĎÖÖüŠć

ðøąē÷ßîŤìĊęĕéšøĆïÙČĂǰßŠü÷úéÙŠćĔßšÝŠć÷ĔîÖćøêøüÝøĆÖþćēøÙõĎöĉĒóšĔîðøąđìýĕì÷

ìĞćĔĀšñĎšðśü÷ÿćöćøëđ×šćëċÜÖćøêøüÝøĆÖþćēøÙõĎöĉĒóšêćöĒîüìćÜđüßðäĉïĆêĉÿćÖúǰ

ĕéšöćÖ÷ĉęÜ×ċĚîǰúéÖćøîĞćđ×šćÝćÖêŠćÜðøąđìýđðŨîÖćøóċęÜóćêîđĂÜĒïï÷ĆęÜ÷Čîǰ

îĂÖÝćÖîĊĚǰ÷ĆÜóïüŠćǰîĞĚć÷ćìéÿĂïõĎöĉĒóšĒúąüĆÙàĊîĕøòčśî÷ĆÜđðŨîìĊęêšĂÜÖćø×ĂÜ

ðøąđìýÖúčŠöĂćđàĊ÷îǰĒúąÿćöćøëêŠĂ÷ĂéĕðñúĉêüĆÙàĊîõĎöĉĒóšßîĉéĂČęîǰėǰĕéšǰ	đßŠî

üĆÙàĊîõĎöĉĒóšĒöúÜÿćï
ǰüĆÙàĊîõĎöĉĒóšÝćÖ×îĒöü
ǰ×îÿčîĆ×
ǰ đßČĚĂøćĒúąđÖÿøóČß

ßîĉéêŠćÜǰė


AllerVac test �NJ6&6��.1�$=%8B"ĕE'!<ď��B)4+5	�9�$=%8B"ĕE'!<ď��

4JSJSBKǰ TVDDFTTGVMMZǰEFWFMPQFEǰ4PVUI�FBTUǰ"TJBĴTǰ ųSTUǰEVTUǰ BMMFSHZǰ

WBDDJOFǰXJUIǰFGGFDUJWFǰSFTVMUTǰGPSǰQBUJFOUT�ǰ5IFǰWBDDJOFǰIBTǰCFFOǰǰ

BQQSPWFEǰCZǰ8PSMEǰ)FBMUIǰ0SHBOJ[BUJPOǰ	8)0

ǰUIFǰ6OJUFEǰ4UBUFTǰ

'PPEǰBOEǰ%SVHǰ"ENJOJTUSBUJPOǰ	6�4�ǰ'%"

ǰBOEǰUIFǰ'PPEǰBOEǰ%SVHǰ

"ENJOJTUSBUJPO
ǰ.JOJTUSZǰPGǰ1VCMJDǰ)FBMUI
ǰ5IBJMBOE�
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 )8�$5��Ę�¨�±»Ä´��<���.1�C�'�9���	ĕ6���"÷J� 8+.5% 5.16/6'�
B)4� )8�$5��Ę��£��´ÂÃ�´°ÂÈ�Ã´ÂÃ��<���.1�.6'��	ĕ6�.6'A	%9
N6�5�B%)�D� 5�B)4 )E%ĕ
¢ÄÁµ°²´�¿Á¾Ã´¸½�²¾½Ã°¼¸½°Ã¸¾½�º¸Ã�°½³��£��´ÂÃ¸²¸³´�Ã´ÂÃ�µ¾Á�Å´¶´Ã°±»´Â�°½³�µÁÄ¸ÃÂ

	�4A�	�8	�6'B"�&Ĝ�Faculty of Medical Technology

 )8�$5��Ę�¨�±»Ä´�|¢ÄÁµ°²´�¿Á¾Ã´¸½�²¾½Ã°¼¸½°Ã¸¾½�º¸Ã}  )8�$5��Ę��£��´ÂÃ�´°ÂÈ�Ã´ÂÃ�|�£��´ÂÃ¸²¸³´�Ã´ÂÃ�µ¾Á�
Å´¶´Ã°±»´Â�°½³�µÁÄ¸ÃÂ}

ÙèąđìÙîĉÙÖćøĒóì÷ŤǰĕéšüćÜêúćéǰĶßčéìéÿĂïēðøêĊîêÖÙšćÜ

ïîóČĚîñĉüÿĆöñĆÿĂćĀćøǰĀøČĂǰñúĉêõĆèæŤǰ:�CMVFǰ	4VSGBDFǰ

QSPUFJOǰDPOUBNJOBUJPOǰLJU
ǰĒúąßčéìéÿĂïÿćøêÖÙšćÜ

ÿćøđÙöĊÝĞćÖĆéĒöúÜĔîñĆÖĒúąñúĕöšǰĀøČĂǰ.5ǰ1FTUǰFBTZǰ

UFTUǰ	.5ǰ1FTUJDJEFǰUFTUǰGPSǰWFHFUBCMFTǰBOEǰGSVJUT
ķǰ

đóČęĂÿøšćÜÙüćööĆęîĔÝĔĀšñĎšïøĉēõÙìĊęĔÿŠĔÝĔîđøČęĂÜÙüćöÿąĂćéĒúą

ðúĂéõĆ÷×ĂÜĂćĀćøĔîøćÙćìĊęÝĆïêšĂÜĕéš

ýćÿêøćÝćø÷Ťǰéø�ǰÞĆêøđÞúĉöǰĂĉýøćÜÖĎøǰèǰĂ÷čí÷ćǰÙèïéĊÙèą

đìÙîĉÙÖćøĒóì÷Ťǰ đðŗéđñ÷üŠćǰÝćÖÖćøìĊęÙèąĄǰĕéšøĉđøĉęöÝĆéêĆĚÜǰ

ïøĉþĆìǰđĂĘöìĊǰĂĉîēîđìøĘÖàŤǰÝĞćÖĆéǰ	.5ǰ*OOP5SFYǰ$P�
-UE�
ǰ×ċĚî

đóČęĂñúĆÖéĆîÜćîüĉÝĆ÷ÿĎŠîüĆêÖøøöĒúąñúĉêõĆèæŤĂ÷ŠćÜÙøïüÜÝøǰ

êćöēÝì÷ŤÙüćöêšĂÜÖćøđøŠÜéŠüî×ĂÜðøąđìýéšćîĂčêÿćĀÖøøö

ĂčðÖøèŤìćÜÖćøĒóì÷Ťǰ ēé÷ĕéšöĊÖćøÝĆéêĆĚÜēøÜÜćîêšîĒïïđóČęĂ

øĂÜøĆïÖćøñúĉêǰàċęÜĕéšøĆïÙüćöÿîĔÝĒúąøŠüööČĂĂ÷ŠćÜ÷ĉęÜÝćÖ

ÙèćÝćø÷ŤǰĒúąîĆÖüĉÝĆ÷õć÷ĔîÙèąĄǰàċęÜđðŨîñĎšÙĉéÙšîÜćîüĉÝĆ÷

ĒúąîüĆêÖøøöǰêúĂéÝîïøĉþĆìđĂÖßîñĎšøŠüöúÜìčî

úŠćÿčéǰÙèąđìÙîĉÙÖćøĒóì÷ŤǰðøąÿïñúÿĞćđøĘÝĔîÖćøñúĆÖéĆîǰ

ñúĉêõĆèæŤǰ :�CMVFǰ Ēúąǰ.5ǰ 1FTUǰ FBTZǰ UFTUǰ ÿĎŠêúćé

ĂčêÿćĀÖøøöĂćĀćøĂ÷ŠćÜđêĘöøĎðĒïïǰēé÷ÿćöćøëêĂïÿîĂÜ

ìĆĚÜĔîøąéĆïĂčêÿćĀÖøøöǰĒúąñĎšïøĉēõÙēé÷ìĆęüĕðĔîøćÙćìĊęĕöŠÿĎÜ

ÝîđÖĉîĕðǰéšü÷đðŨîñúĉêõĆèæŤìĊęÿćöćøëñúĉê×ċĚîđĂÜĕéšĔîðøąđìýǰ

îĂÖÝćÖîĊĚ÷ĆÜöĊðøąÿĉìíĉõćóÿĎÜ

øĂÜýćÿêøćÝćø÷Ťǰéø�ÖčúßćêĉǰÝĆÜõĆìøóÜýćǰøĂÜÙèïéĊòść÷

óĆçîćđìÙēîēú÷ĊĒúąîüĆêÖøøöđßĉÜóćèĉß÷ŤǰÙèąđìÙîĉÙÖćø

Ēóì÷Ťǰ ÖúŠćüĒîąîĞćñúĉêõĆèæŤǰ :�CMVFǰ üŠćđðŨîîüĆêÖøøöǰ

ìéÿĂïÙøćïēðøêĊîìĊęêÖÙšćÜïîóČĚîñĉüÿĆöñĆÿĂćĀćøìĊęöĊÙüćöĕü

ÿĎÜÖúŠćüÙČĂÿćöćøëêøüÝóïēðøêĊîàċęÜöĊĂîčõćÙìĊęîšĂ÷ÖüŠćǰǰ

��ǰĕöēÙøÖøĆöĕéšǰĒúąöĊÙüćöĕüÖüŠćîĞĚć÷ćìéÿĂïìĊęÝĞćĀîŠć÷Ĕî

ìšĂÜêúćéēé÷ìĆęüĕðǰàċęÜēðøêĊîìĊęêÖÙšćÜîĂÖÝćÖÝąđðŨîĒĀúŠÜ

ÿąÿöĒïÙìĊđøĊ÷Ēúšüǰ÷ĆÜöĊñúêŠĂñĎšìĊęĒóšēðøêĊîĂĊÖéšü÷
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ñúĉêõĆèæŤǰ:�CMVFǰÿćöćøëĔßšìéÿĂïĕéšìĆĚÜēðøêĊîóČßǰĒúąÿĆêüŤ

àċęÜÖŠĂîüćÜêúćéĕéšöĊÖćøìéÿĂïñúĉêõĆèæŤǰìĆĚÜĔîĀšĂÜðäĉïĆêĉÖćøǰ

ĒúąĔßšÝøĉÜĔîēøÜÜćîĂčêÿćĀÖøøöĂćĀćøǰóïüŠćĕéšñúđðŨîǰ

ìĊęîŠćóĂĔÝǰÿąĂćéĒúąðúĂéõĆ÷êćööćêøåćîǰĒúąÙćéüŠćÝąǰ

ÿćöćøëìĞćÿŠüîĒïŠÜìćÜÖćøêúćéĔîøąéĆïðøąđìýǰĒúą×÷ć÷ñú

ÿĎŠøąéĆïĂćđàĊ÷îĕéšêŠĂĕðĔîĂîćÙê

ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ĂöøćǰĂõĉúĆÖþèŤǰõćÙüĉßćđÙöĊÙúĉîĉÖ

ÙèąđìÙîĉÙÖćøĒóì÷Ťǰ đÝšć×ĂÜñúÜćîîüĆêÖøøöǰ.5ǰ1FTUǰ

FBTZǰUFTUǰÖúŠćüüŠćǰßčéìéÿĂïìĊęÙĉéÙšî×ċĚîîĊĚÿćöćøëêøüÝÿćø

êÖÙšćÜÿćøđÙöĊÝĞćÖĆéĒöúÜĔîñĆÖĒúąñúĕöšǰ ĕéšĂ÷ŠćÜøüéđøĘü

õć÷Ĕîđüúćǰ��ǰîćìĊǰóøšĂöéšü÷ĂčðÖøèŤĒúąÙĎŠöČĂĔßšÜćîìĊę

đ×šćĔÝÜŠć÷

ñĎšïøĉēõÙìĆęüĕðÿćöćøëĔßšǰ.5ǰ1FTUǰ&BTZǰ5FTUǰìéÿĂïÿćø

êÖÙšćÜÿćøđÙöĊÝĞćÖĆéĒöúÜĔîñĆÖĒúąñúĕöšĕéšéšü÷êîđĂÜǰ ēé÷

đøĉęöÝćÖÖćøđêøĊ÷öêĆüĂ÷ŠćÜéšü÷ÖćøÿĆïñĆÖĀøČĂñúĕöšìĊęêšĂÜÖćø

ìéÿĂïĔĀšúąđĂĊ÷éǰĒúšüĔÿŠĔîĀúĂéđêøĊ÷öêĆüĂ÷ŠćÜđóČęĂÿÖĆé÷ć

ÛŠćĒöúÜĂĂÖÝćÖñĆÖĒúąñúĕöšđöČęĂðäĉïĆêĉêćö×ĆĚîêĂîìĊęĒîąîĞć

ĔîÙĎŠöČĂìĊęĒîïöćÖĆïñúĉêõĆèæŤÝîÙøïëšüîĒúšüǰÝąÿćöćøëìøćï

ñúĕéšìĆîìĊǰéšü÷ÖćøđìĊ÷ïÿĊìĊęĕéšÝćÖÖćøìéÿĂïǰéĆÜîĊĚ

ÿĊđ×šö Āöć÷ëċÜñĆÖĀøČĂñúĕöšìĊęîĞćöćìéÿĂïîĆĚîöĊÙüćöðúĂéõĆ÷ǰ

ÿĊÝćÜǰĀöć÷ëċÜǰöĊÿćøđÙöĊÖĞćÝĆéĒöúÜĔîøąéĆïìĊęĕöŠðúĂéõĆ÷ǰĒúą

ÿĊ×ćüǰĀöć÷ëċÜǰöĊÿćøđÙöĊÖĞćÝĆéĒöúÜĔîøąéĆïìĊęđðŨîĂĆîêøć÷ǰ

ēé÷ÿćöćøëìéÿĂïñĆÖĒúąñúĕöšĕéšìčÖßîĉéĔîøćÙćĕöŠëċÜǰ���ǰ

ïćìêŠĂÖćøìéÿĂïǰ�ǰêĆüĂ÷ŠćÜ

ìĆĚÜǰ:�CMVFǰĒúąǰ.5ǰ1FTUǰ&BTZǰ5FTUǰđðŨîñúĉêõĆèæŤìĊęÿćöćøë

êĂïēÝì÷ŤñĎšïøĉēõÙìĊęĔÿŠĔÝĔîđøČęĂÜĂćĀćøÿąĂćéĒúąðúĂéõĆ÷ǰǰ

ñĎšÿîĔÝêĉéêŠĂĕéšìĊęǰXXX�NU�NBIJEPM�BD�UIǰĀøČĂđôàïčŢÖǰ

ÙèąđìÙîĉÙÖćøĒóì÷ŤǰöĀćüĉì÷ćúĆ÷öĀĉéú

5IFǰ 'BDVMUZǰ PGǰ .FEJDBMǰ 5FDIOPMPHZǰ MBVODIFEǰ Bǰ TVSGBDFǰ QSPUFJOǰ DPOUBNJOBUJPOǰ LJUǰ QSPEVDU
ǰ TP�DBMMFE
ǰǰ

:ǰCMVF
ǰGPSǰUFTUJOHǰCPUIǰQMBOUǰBOEǰBOJNBMǰQSPUFJOTǰJOǰMBCPSBUPSJFTǰBOEǰGPPEǰJOEVTUSJFT�ǰ"TǰBǰSFTVMU
ǰUIFǰQSPEVDUǰ

JTǰ TBUJTųFEǰ CZǰ UIFǰ VTFST
ǰ BOEǰ FYQFDUFEǰ UPǰ TDBMF�VQǰ UIFǰNBOVGBDUVSJOHǰ QSPDFTTǰ GPSǰ OBUJPOBMǰ BOEǰ "4&"/ǰǰ

NBSLFUTǰJOǰUIFǰGVUVSF�
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