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Abstract 
 
Basic science outcomes highly contribute to new drug discovery. In drug discovery, 

managerial studies have highlighted the importance of university-industry relationship 
and absorptive capacity. Nevertheless, productivity of drug discovery has rather declined 
despite the marked increase of biomedical information and technological advancement.  
To explore appropriate relationship between academia and pharmaceutical companies, 

I examined the contribution of academia to drug discovery by analyzing drug discovery 
projects involving university-industry (U-I) collaboration and academic drug discovery, 
and the types of scientific knowledge and technologies that were transferred to firms 
through U-I collaborations in Japanese pharmaceutical industry.  
The results suggest that the firms with limited research capability have leveraged U-I 

collaboration and academic drug discovery, and produced new drugs in relatively niche 
therapeutic fields. Unlike the west, biotechnology was not dominant among transferred 
technologies. Time series of transfer was different depending on the type of technologies.     
Many drug candidates were transferred from academia to firms, academic researchers’ 

creation of drug candidates by academic drug discovery is questionable because applied 
research phase of drug discovery requires different research capability and 
intentionality from those of basic research. The empirical analysis of Japanese academic 
drug discovery projects revealed that academic drug discovery has been facilitated 
mainly by government and did not match industrial needs, and implied that applied 
research capability of academic researchers is lower than that of industrial researchers 
based on the comparison of clinical development success rate between academic drug 
discovery and university-industry collaboration projects.  
On the other hand, some drug projects with advanced modality were efficiently out-

licensed to industry and developed in the ecosystem of government, biotechs and 
incumbent companies, implying that academic drug discovery should undertake cutting-
edge high risk projects under government and industry support.  
Based on the findings, I argued suitable research alliance management based on the type 
of technology and characteristics of drug discovery projects, and appropriate university-
industry relationship throughout the process of drug discovery. 
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$�9?GYj?%ǒǋ�Š%)ȃ®'ǾĹ)�8Ņ(ƛƙ�9�%�ȇǓ%'9� 
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üĴ'Ȏ�ġ=�!�%�ȇǓ%'9��)�3	ƋôǾĹ��Ǔ'ƞƨǣȜ)z!%' 

#��ȥRosenberg and Nelson 1994	Meyer-Krahmer and Schmoch 1998	Mowery et 
al. 2004'&Ȧ��)�$4	ǒǋƋŠ*�)ƋŠ(4æ�#ƋôǾĹ)ȇǓġ�Ǡǧ�:
#	9ȥMurmann 2003	Odagiri 2009Ȧ�ǒǋŠƏ$*ìô%�Š)uyGs'Ƹ,!�
)�$ÀôƊſôƗƝǧ)^WZvyH�Ư:#�8ȥOwen-Smith and Powell 2004Ȧ	
ìôƞƨǂ7�Š.)ŏȢƝ)ƤǱ�ńǋ¸¬(ȇǓ'ę·=Ŝ��#	9%ıĺ�:

#��ȥZucker and Durby 2001	Thursby and Thursby 2011Ȧ�Cockburn and Henderson
ȥ1998Ȧ*ǒǋ�Š%ìôƞƨǂ)ôǏǥŁ)¨ǉȎ�=Ś�	?GYj?%)Ƹ,!
�ȥconnectednessȦ�ǒǋ�Š)ńǋ¸¬)ƊƋġ(ȇǓ%Ǻ/#	9� 
zŅ	�âƠƞƨ.)ƈǖ¹�(Ȏ�#*	�Š�ǆ7âƠƞƨ=ǎ
�%(68êȆ)

âƠƞƨ=ƈǖ�#ÔÈ�9Ǆ¹�ȡ09	%	
 absorptive capacityȥCohen and 
Levinthal 1990Ȧ)ȇǓġ�ƽ8ǹ�ıĺ�:#���̧ ǋ)6
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ry[¿Ïſƅĝ5	Àǋ Ǒ¿Ïſ=őȃ¿�9�3)ţ�'ĬǏ4ì��ǿ¿��

ȥVarmus 2010	Munos 2016Ȧ��:(4Ȏ<7�	ńǕÀǋØīǠŀ*ȀÅ 50ĐȍŦ+
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5âƠƞƨ.)¥¹(Ȏ�#	ĜŘ)i^OlwZƞƨ)Ɲǔ��$*	̧ ǋ)ĕ¿(*~

Á%	
�%=ĤÖ�9� 
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�Š�ƧšƗ(ƋôǾĹ5âƠƞƨ=ùņ�#��(4Ȏ<7�	¸ǋ)ħºƆ�ļÛ�
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9ǝ�ų	%	 �ǓƳĬǏ(	�(?GYj?$ǎ<:9ƞƨ7)ĬǏ5Ɲǔ�Ŵƌ
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©yÆ�ıý�Ê Æŉ2hú�.���!ŖĈ	�-���%�Śĭ·]S\� Ŗ,/
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 ÄĄĒĚŐ~2�'ĒĚ yóŗ�ŕ1��đØ�ıuĵ��ý �}2ĳ��
�
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ı� ĒĚŔč2Ï×�.�ıS_HYa	�c¡oî� 30ĖĘ¸§����.4�)�0

3��ıS_HYa!Â��)¥¨č�!ü�	�Ğ��!�ı�2�Ķ���ıS_HY

a ¥Ő~	¥¨čCFaL4IR��-ŤKneller 2010ť�4;KV4ĒĚĩ ĳ��ı

ĒĚ2íĻ�.c���ıS_HYa ¼�!üĹ�
��� 

èĒĚ�!�4;KV4ĒĚĩ	�Î³�.¥¨*zĎĒĚñŕ�����ıuĵ��ý

2�Ķ��¡�24;KV4�ı���ªħ���.���	����ıR^B7=L	�

ıuĵ��ý�Ķ� ĒĚóŗ��ıS_HYa�¹
ģ	/�¡�!�4;KV4�ı

���;6_L������bÞ�4;KV4�ı����)��ıuĵ��ý�Ķ¾��

 Ŕč2ĐĎ���¥¨č��ıS_HYa	Ľě�/�� S_HYaoî��ıuĵ

                                                   
1 http://www.amed.go.jp/en/program/list/01/01/001.html 
2 èĒĚ	�-c.O5:S_HYa�!�ĮĖ��ıuĵ��ý ĒĚŔč2«ß�
.R^G=L��ıS_HYa2Õ� 
3 
http://www.meti.go.jp/policy/mono_info_service/mono/bio/Bioventure/bioventurehoukok
usyo.pdf 
4 http://www.meti.go.jp/committee/kenkyukai/bio_venture/pdf/001_07_00.pdf 
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��ý	°}�/�ĭ·Ŕč	Ŏ(,/��.¡�	�-�����s!4;KV4�ı

���;6_L�/��.���1���ıuĵ��ý �Ķ�į.%� ĒĚóŗ2��

ıS_HYa Ľě���4;KV4ĒĚĩ	4;KV4ĒĚ bĂ���«ß��¡�

	�èĒĚ�ªħ�.4;KV4�ı�������.�p��4;KV4�ı����)�

�ıuĵ��ý °}w	�ıS_HYa��.¡�2�'�(�4;KV4�ıĆé�

ıuĵ��ý ĭ·Ŕč�S_HYa	k��.s	�-�� Éħ*å�Æ����!

ũŦŪ�Ł��Ĩ�.�bÞ�ă¨{�ĒĚ�+.�ı!�èĒĚ�!4;KV4ĒĚĩ

	à§ Ķıoî*�ıS_HYa�ĒĚóŗ�{�ĒĚ��� Ììý��.�ıuĵ

��ý2{�ĒĚw Ķıoî	ĭ·Ŕč2ĳ��¡�����èĒĚ���.4;KV

4�ı�� l »Ê �ı������ 1-2�~ş2�ĕ��� 
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����Whj�A�m�x� 

 
Ȣʫʻ<ɾ�=�iY\�mœʫʻΆʙ64Pā̐:��5�W_w�W�ȫ/'5�/

̈́ʁTȎN�:'�ʉ7Ů<Ͳö9ΈÏƼT˱Ż)P#764P0Ō 1-1:ʯ'/7�O�
ā̐:=Ŗʮʫʻ�Ƹʊʫʻ�˽ơΆʙ<ɌΑ�4O�-<ĭɌΑ:��5�W_w�Wʫ

ʻʌȦ<ʴŮʩ̾Kǔ̗�ɡʊ%Q5�P0ĭʫʻɌΑ:�>PW_w�Wʫʻ<̈́ʁ<

ïŸ7Ƽ͉=�-Q.Qʑ9P=*64P0ā̐:�>PŖʮʫʻɌΑ6=�ʈÇõŬKʈ

ʆɡƼɺ͉<ǀŘ98�˾ ɶʅ‘<Ĝʆα#<řĮ=ʈÇ�_{n�KŤɶɺ͉<Éʊ98β

T͠ɔ)PW_w�W<˔ˎŖʮʫʻαStokes 1997β�J/N)ʴŮʩ̾<̈́ʁ�ţ��
7˱�NQP0ā̐:�>PƸʊʫʻɌΑ6=�đ̐ỠĎĮɺTÉ̜'/O̭Î'/O)

P/I<ǔ̗�ɔINQP/I�§:̟˕ǔ̗<ΆʙT̖�W_w�Wʫʻ<̈́ʁ�˱�

NQP0˽ ơΆʙɌΑ6=�ηδθ6͟C/M�:�W_w�Wʫʻ˲�đ̐ỠĎĮɺ<

ā̜F6<��omT˾͒6̖��˽ơΆʙɌΑ�N̜̐Àȳ:ĎĮɺ�ʵ͓%QPe�

m�4Pε#<řĮ=�ā̐:�>PŖʮʫʻ7ƸʊʫʻT˾N̖�W_w�Wʫʻ˲<ʫ

ʻǉȫ��Àȳ<ȅ̐Άʙ:̈́ʁ'5�P#7:9P0#<M�:��Ħ:ā̐:�>PW

_w�W<̈́ʁ7̦25J�Ŗʮʫʻ�Nǔ̗Άʙ�W_w�W:MPā̐ʫʻF6�W_

w�W7̜̐Àȳ<ͧǵ<ɻƴ=ȷ164O�W_w�W�J/N)ʴŮʩ̾7ǔ̗<ʸ

Χ7-<˸Ȕ79Pʫʻ<Ƽ͉=��\vX:źH0 
� #<#7=�ā̐:�>PW_w�W<̈́ʁTȎN�:)P 6�ā̐ʫʻ< ɣ�N¡

ɣF6�W_w�W7Àȳ�8<M�9ͧǵTųȇ'�8U9qY�<ʴŮʩ̾Kǔ̗�W

_w�W�NÀȳ<ā̐ʫʻ:J/N%Q/�T�ˢˮʛ:ȎN�:)P#7<ͻ̟ƼT

ʯĿ)P0θδθ:̰' ͟CP��Ȉŭʫʻ=�ā̐:ɡʊ%Q/W_w�Wʫʻ<»̙

ʛ9J<T~Y�Yx'/ŘķK��ͭʛ9ʅ‘Tǥ�/Řķ�Ţ �W_w�WʌȦ<ʴ

Ůʩ̾ϊǔ̗T΄ȟʛ�3ˢˮʛ:Ȳ̨'/ʫʻ=ʶƀ64P0Ȣʫʻ6=�đ̐ỠĎĮ

ɺ<ā̜:˿2/ʉŮëİʫʻĠ]W_w�Wā̐��l[cx<ǀŘTĩ˺9Oèǿ

ģΓ'5̹Ȯ'�ā̐��l[cx<ɻƴĠ]W_w�W�ā̐:ǰÌ'/ʴŮʩ̾7ǔ

̗TčǠʛ:õȩ)P#76�W_w�Wʫʻ�ā̐:ȫ/'5�/̈́ʁ<èŸTÓʨʛ

:ǥ�P#7Tʢǣ'/α˃θʿβ0 
� ā̐<ĭʫʻɌΑ6ɔINQPʴŮʩ̾Kǔ̗<Ƽ͉�ʑ9P64R�#7=�Ŗʮʫ

ʻ7Ƹʊʫʻ<Ͱ�T˱ǆ)P#7<ƶ̟ƼJʯĿ)P0ιδη:̰' ͟CP���̂ʛ

:�Ŗʮʫʻ7Ƹʊʫʻ=-<Ƽ͉7ʫʻ˲<ƷĲƼ:Ͱ��4P#7�̻(NQ5�/

αStokes 1997�Dorf 2001β0#<#7=�ɻ:W_w�Wā̐:��5ͻ̟9̻ɲ79R
�0)9S1�ŖʮʫʻT̖�W_w�Wʫʻ˲��˾ N<ʙ̠�Nā̐ȽÁT̠�0'/

řĮ�ʫʻ7'5Ƽ͉�ʑ9P7ƺSQPƸʊʫʻF6˾͒6̖25đ̐ỠĎĮɺ<ā

̜Tʢǣ'5�P#7:9O�-<ŪƪƼ�Ȳ̬%QPC�7˱�NQP�N64P0�Ȇ

6�iY\�mœʫʻΆʙ<»̙ȯ64Pā̐6=�Ŗʮʫʻ�ā̐<ɬɜ7925�P¼
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 �ŖʮʫʻTųȇ'/W_w�Wʫʻ˲�ā̐ƸʊF6˾NǐǪ>P#76̜ĽƸʊ<

ćʃ� �P7��˱�ȆJôȦM�04P�=�ā̐��l[cx<ïŸKƼ͉:M25

J˜̻=ʑ9P�J'Q9�0-#6Ȣʫʻ6=�W_w�Wā̐:ɵɲT45�ā̐Ŗʮ

ʫʻɌΑ7ƸʊʫʻɌΑ:ɔINQPʫʻ˺Ă<Ͱ�7�-QT͑F�/W_w�W7À

ȳ<ȞF'�ͧǵ:3�5õȩ'/0Ą�5�W_w�Wā̐ʌȦđ̐ỠĎĮɺ<Àȳž

ô�ͩU0��l[cxTĤO "�-<ǉă̟ňT˱Ż'/α˃ιʿβ0˜ȫTâĤO'

5͟CP7�˃ θʿ<õȩ�N�Ǌ�Ŏ:��5W_w�Wʫʻ˲�Àȳ<ā̐:ǰÌ'/

ǔ̗<˓�õ<��W_w�Wā̐6ā̜%Q/đ̐ỠĎĮɺ642/#7�õ�2/0

#<ɲ�NJ�Ȣ̻ɲ=�Ǌ�Ŏ<ā̐:�>PW_w�W7̜̐Àȳ<Ͳö9ΈÏƼT˱

Ż)P 6ͻ̟7˱�NQP0 
Ȣʫʻ=�Ȇɞ̻ʛ9ƐťJ̖25�P0ʉŮͧǵ�|l��x:Έ)Pâ̖ʫʻ=Ţ�0

͝ƟF6<ʫʻT����'/ PerkmannNα2013β<ˣ̵:MP7�W_w�Wʫʻ˲
<ʉŮͧǵB<Έ£:ƬΜT£�PňŬ:=�ÔµʛňŬ7˚˩ʛňŬ�4P0ÔµʛňŬ

7'5=�Ǐƅ)PʫʻΡŕ�Ƹʊõͼ64P#7αStephan et al. 2007β�ͭĞ:Ƹʊʫ
ʻ<ʫʻƇɇαCalderini et al. 2007βKʉŮëİʫʻ<˛ΫαBruneel et al. 2010β�Ţ
�#7�W_w�Wʫʻ˲7'5< seniority�έ�#7αAllen et al. 2007β=�ʫʻ˲<
ʉŮͧǵB<Έ£:Ʉ:ƬΜ)P7%Q5�P0F/�Ŗʮʫʻ6έ�ǉȫTģI/W_w

�Wʫʻ˲=Ƹʊʫʻ6J̈́ʁ�ţ��#7�Řķ%Q5�O�ͭĞ<Ŗʮʫʻǉȫ<έ

%Jͻ̟9ňŬ64PαBaba et al. 2009�Zucker and Darby, 2001β0˚˩ʛňŬ7'5
=�technology transfer officeαTTOβ<ŭŐαLockett and Wright, 2005β�ţŮ<ʫʻ�
��<έ%αDiGregorio and Shane 2003β�̊ ˩<ŁȳĎʫʻB<̲̾<έ%αOwen-Smith 
and Powell 2001β�ʉŮͧǵB<Έ£:Ʉ:ƬΜ)P7%Q5�P0 
F/�ʉŮëİʫʻ<ǉĳ:ƬΜT£�PňŬ:3�5Jʫʻ%Q5�P0ëİʫʻT̖

�¥˲<őʆʛ͏ΕαMartin and Moodysson, 2011β�ʫʻs��<iYnαWuchty et al. 
2007β�ÀȳØ<šͷʇŜB<^���ƤαFontana et al. 2006�Bruneel et al. 2010β�Ĥ
Oǒ�ǔ̗<ʸΧαPetruzzelli, 2011β��ëİʫʻ< value:ƬΜ)PňŬ7'5ǣǶ%
Q5�P0 
#<M�:�â̖ʫʻ=�Ţ �˚˩���J' =Ôµ���<õȩ64O�̊ ˩7Ô

µ<¦·<ˏƤ64P��l[cx���<õȩ=ƀ9�0¹<ʫʻΆʙ7<ɐ͔:��

5ā̐6=���l[cx���6<õȩ�ͻ̟79P0ȅ̐ʫʻΆʙ6=�ĭā̐��l

[cx:3�5ƀµǿ<s���˜ǉ%Q5ʫʻ�̖SQP��ȅ̡đ̐Ľ< Ɣ7��

h��F6�/Pǉă��l[cx=ȴI5ƀ9 αBioscience Innovation and Growth 
Team 2004β�Ţǿųȇ%QPā̐��l[cx<�1ǿƀ9�ǉă��l[cx�Àȳ<
ǉ΄:ţ� Ź£)P�N64P0-Q:J��SN*� ͟<7�OȈŭʫʻ=˚˩˺Ă

�ʫʻ˲<Ôµ˺Ă:ʧʢ'5�PJ<�Ţ ���l[cx��m6<̥ȩ=¢Ēõ6

4P7��P0ȉȢ<ā̐:�>PʉŮͧǵT̻(/ŘķJ�Àȳ���<ʫ α̒àȼ 2009β
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K���l[cx���<ʫʻ6425J»̙ʛ9°ËTĤO "5̻(/ŲƼʛ9Řķ

'�ŭŐ'9�αȾ 2002β0-#6�Ȣʫʻ6=�õȩĖÅTā̐��l[cx7'�MO
ˢˮʛ:ģΓ'/w�qTà:��l[cx<ƅƼKïŸT̥ȩ)P#76�W_w�W

<ā̐B<̈́ʁKW_w�W7Àȳ<Ͳö9ƭĀõǜT˱Ż'/0 
õȩ:ʊ�/w�qTȉȢ<ā̐��l[cx:Ų'/#7J�Ȣʫʻ<ɻƴ64P0

ā̐T=(I7)P�Y^õͼ=�Ŏ:M25zk�z�ϊY}��k���kmv�<Ͱ

��ţ��7̦SQ5�Pαư̑ 2000β0ɻ:ˍŎ6=�ȅ̡đ̐Ľ<ͭēǿ��-<Ţ 
�ţŮʙmq�xWt�64P�Y^��s��:M25ʈGô%Q5�O�W_w�W

<ʴŮʛʙ̠Tā̐:˜]3>P��s��<ʈǄ˒�ʬʾ'5�PαPowell et al. 1996�
Kneller 2010β0�Ȇ�ȉȢ6=�2000Ɵ¼Ό���s��1000ʰ̧ʍ:ɚ25�Y^�
�s��<ǿ˾Ç=ŝ�/J<<�ɂˍ<M�:ȅ̐āô6ǉȫTģIP��s��Àȳ

=ɉ8˷25�9�αg����x�wX�ck�� 2011β0-<�Ȇ6�ȉȢ6=êʛʫ
ʻȽΈ<ƭĀ=ʤżʛ:ſ% �ɒ·Àȳ�ʫʻΆʙTɼƧ'5�/ɇī�4P#7αư̑ 
2000β�ȉȢ<̜̐Àȳ=�ͭĞǿĒƟ:ɩ25�ǔ̗ʵ͓Tͤ(5ţŮ<ʴŮʩ̾Kǔ̗
TƠ ʂƲ'5�/#7αKato and Odagiri 2012β�Řķ%Q5�O�ˍŎ7=ʑ9Pz
k�z�ϊY}��k���kmv�TȜ'5�/0#</I�ā̐:�>PʉŮͧǵT̻

*PΒ:J�Ŏ:MPͰ�T˱ǆ)Pƶ̟�4O�ɂˍ:ɵɲTƪ5/â̖ʫʻ<˜ȫT-

<FFȉȢ:ƪ5=IP#7=Ζ'�0)9S1�ȉȢ9N6=<ɽɛT˱ǆ'/Ͳö9ʉ

ŮͧǵKā̐ʫʻ�|l��xT͠ɔ)P#7�ͻ̟64P0-Q:JΈSN*�ȉȢ<̜

̐ȳʎ6̖SQ5�/ā̐��l[cxTŲͽʛ:̥ȩ'/ų̬ʫʻ=ȴI5ƀ9�0 
 
����Whj�\N 

 
� ˪O͞':9P��Ȣʫʻ<ʢʛ=�iY\�mœʫʻΆʙ64Pā̐:��5�W_

w�W�ā̐:ȫ/'5�/̈́ʁT̰˗:ȎN�:'�ā̐ʈʉƼ<Ĳ :ƶ̟9ʉ7Ů

<Ͳö9ΈÏƼTɧ˴)P#764P0ʉ7Ů<2Ͳö93ΈÏƼ7=�Ŗʮʫʻ�NƸ

ʊʫʻT˛5đ̐ỠĎĮɺ�ā̜%Q�˽ơΆʙ%QP�ͧ<ā̐��om:��5�

ʉ7Ů�-Q.Q8<ͷõ<ʫʻΆʙT8#F6ǜƪ)P<�ȞF'���ā̐��l[

cxKĤOǒ�ǔ̗<Ƽ͉J͑F�/ 6�-<ŜʎTɗIP#764P0ηδι6͟C

/̸Τ:3�5�â̖ʫʻ<b�t�J˱ǆ'/ 6�¼¡<M�:W���s'/0 
F*˃θʿ6=�W_w�W�ā̐:ȫ/'5�/̈́ʁT̰˗:ȎN�:)P/I:�

W_w�Wʫʻ˲�ā̐ʫʻ:ʣǭΈ£'/ā̐°ËαʉŮëİʫʻ:MPā̐�M]W

_w�Wā̐βTģΓ'�-<ɻƴTȎN�:'/0ηδι:͟C/M�:�ā̐=��

l[cx<ˏƤ6<õȩ�ͻ̟64P�â̖ʫʻ6=¢͎'5�P/I�ͭĞ˓ 30Ɵ·
:W_w�Wʫʻ˲�Àȳ7ëİʫʻ6ųȇ'/ā̐��l[cx�M]W_w�Wā̐

��l[cx<ǀŘTˢˮʛ:ģΓ'�-<ɻƴα��l[cxǿ<Ȓ˒÷ŠĎ�Άʙm
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v�l7˜ȫ�ʉŮëİʫʻTųȇ'/Àȳ<ɻƴ� Ɣ'/đ̐Ľ<ş έ7ʔƾΡ

ŕβTõȩ'/0ηδι:͟C/7�O�ā̐=Ŏ:MPͰ�T˱ǆ)Pƶ̟�4P/

I�ȉȢ<̜̐ʉȳ:��5ï”̜̐ÀȳJ' =W_w�WʫʻȽΈ�˽ơΆʙTųȇ

'/đ̐ỠĎĮɺ:ɵɲTƪ55��l[cxǀŘTģΓ'/0ƲNQ/˜ȫ�N�ȉ

Ȣ6W_w�W�ā̐:ȫ/'5�/̈́ʁ7�ā̐:��5W_w�W�ǜ�C�ƭĀ:

3�5˱Ż'/0 
F/�˃ιʿ6=�ʉŮëİʫʻ:MPā̐�M]W_w�Wā̐Tͤ(5�W_w�

W�NÀȳ:ǰÌ%Q/ʴŮʩ̾7ǔ̗<ʸΧTõȩ'/0 ̩7İȷ�ā̐:��5ͻ

̟9��l[cx���6<õȩ7'�ȉȢ<̜̐ʉȳ:ɵɲTƪ5/w�qģΓT̖2

/0F/�ā̐:ʊ�NQPʴŮʩ̾7ǔ̗=�Ȓ»7ë:ŠĎ)P#77�ā̐:=Ţ

ʸŢȷ9ʴŮʩ̾�ǔ̗�ʊ�NQP#7�N�Ȉŭʫʻ6=_��'öQ5�9�΄ȟ

ʛ�3ˢˮʛ9w�q:Ŗ4 õȩT̖2/0ƲNQ/˜ȫ�N�W_w�W�̜̐Àȳ

<ā̐:ǰÌ'5�/ʴŮʩ̾7ʸΧ:3�5�Ǌ�Ŏ<ɻƴTȎN�:'�ʴŮʩ̾K

ǔ̗<qY�:Ƹ(/ʉ7Ů<4PC�ͧǵƫǄ:3�5˱Ż'/0 
˃ιʿ6=�ȉȢ<W_w�Wā̐:ɵɲTƪ5/ų̬õȩT̖2/0ȉȢ<W_w�

Wā̐��l[cx<w�qTģΓ)P7�2009ƟΝ�Nƻͥ:-<ǿ�ŝ�5�//
I�F*Ǌ�Ŏ<W_w�Wā̐Ǯͩ<˛˥TȂʁ̹Ȯ�NȎN�:'/0ʉ�ű�Ů-

Q.Q<ØΚ�NõȩT̖��Ǯͩ<˛˥TŢΚʛ:õȩ'/0Ɂ:�ͭĞ˓ 35Ɵ·<
ȉȢ<W_w�Wā̐��l[cxTˢˮʛ:w�qģΓ'�ʉŮëİʫʻ:MPā̐7

ɐ͔)P#76�W_w�Wā̐<ā̐ƸʊʫʻɌΑ<ʫʻͯǉƤ:3�5õȩ'/0Ą

�5�2009Ɵ¼ΌW_w�Wā̐6ā̜%Q/đ̐ỠĎĮɺ<�1�Àȳžô:ǉă'
5�/ĎĮɺ:3�5°ËõȩT̖��W_w�Wā̐:Ͳ'/ā̐��l[cx<ɻƴ

TȎN�:'/0#QN<˜ȫ�N�ā̐ƸʊʫʻɌΑ:�>PW_w�Wʫʻ˲7Àȳ

ʫʻ˲<e����vX<Ͱ�7�-QT͑F�/¥˲<Ͳö9ͧǵ<4OȆT˱Ż'

/0F/�ā̐��l[cx<Ƽ͉:Ƹ(/ʉ7Ů<ĤPC�ͧǵ<4OȆ<Ͱ�T̻

(�W_w�Wā̐�ʢǣ)C�ȆĲƼT―̻'/0 
˃κʿ6=�˃θʿ7˃ιʿ<ïŸTF7I5�ˣĮʛ9―̻T̖2/0F*�Ȣʫʻ

<ɾ�Tñʬ̲'�Ȇɞ̻ʛ9ȅ̡ƼT͟C/0Ɂ:˃θʿ7˃ιʿ6ƲNQ/˜ȫT4

N/I5Ȁʆ'�Ȣʫʻ�ʯ'/Ů̗ʛĴǂ�ųĊʛĴǂ�ǺˇʛĴǂT͟C/0-< 

6�Ȣʫʻ6ƲNQ/ʩ̠T˞Į'5�đ̐ỠĎĮɺāô7˽ơΆʙ��om:�>P

W_w�W�Àȳ�ű<Ͳö9ͧǵ<4OȆT�w�7'5ʯ'/0 
�  :̩'/Ȣ̻ȂèÇ<ȶǉ=�¡:ȹƦŌ7'5Jǰʯ'/0
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����>s�_e���iGgz5Qt�R P�	���&+� 

 
� W_w�W<ʴŮʩ̾Kǔ̗�ȅ̐ʫʻΆʙ:�>P��rcx�Y}��k��:ţ

�9̈́ʁTȫ/'5�/#7=M ʩNQ5�PαGambardella 1995�Henderson and 
Cockburn 2001β0iY\�mœʉȳ<¦6J�̜̐=¹<8<ʉȳMOJȅ̜ĽB<Ŗʮ
ʫʻ<̈́ʁ�ţ��7̦SQ5�PαMansfield 1998�Cohen et al. 2002�Toole 2012β0
Ʊ25�êʛʫʻȽΈ6ʈGô%Q/ʴŮʩ̾Kǔ̗<ʂƲ=�̜ ̐ʉȳ:��5��rc

x�Y}��k��:ͻ̟9̟ň79P0 
W_w�W<Ŗʮʫʻǉȫ=̻ȂKŮÁ98<^����s�|�6ʂƲ6�P��ʉŮ

ͧǵ=Àȳ�ȅ̡<W_w�WʫʻB<WcomTŝK)Ȝć9Ȇɞ64PαLee 2000β0
F/�ʉŮͧǵTͤ(5˃�ˤ<W_w�Wʫʻ˲<ʩ�ʣǭÀȳʫʻ˲:ĥ>ɩ%QP

αZucker et al. 2002β0#QN<ʆʌ�N�ā̐:��5ʉŮͧǵ=έ ̭Î%Q�ͻ̟9
ƭĀTȫ/'5�/αHenderson and Cockburn 1998�Owen-Smith and Powell 2004�
Thursby and Thursby 2011β0 
ȅ̐ʫʻΆʙ:�>PʉŮͧǵ<ͻ̟Ƽ:J��SN*�̜̐Àȳ�8��2/ā̐�

�l[cx6ʉŮͧǵTɡʊ'5�/�:3�5�ˢˮʛ�3čǠʛ9Ȳ̨�%Q5�/

7=̦��/�0đ̐:�>P^���Y}��k��=�ʉŮ·ͧǵ�W�YW�m�W

Zxp�k�d˅ȷ19ƫǄ�Ţʸ<��xz�7ųȇ%Q5�P��-<¦6ţŮ˅ê

ʛȽΈ=ͧǵâ7'5ȚJέ ̭Î%Q5�O�ʉŮͧǵ<ͻ̟Ƽ=¹ʉȳ7ɐ͔'5J

ʼô'5�Pαſʋö 2009β0'�'9�N�#QF6ȉȢ:�>PW_w�Wʫʻ˲�
ʫʻ:Έ£'/ā̐αʉŮëİʫʻ:MPā̐KW_w�Wā̐<Àȳžçβ:3�5=�

»̙ʛ9°ËTĤO "5̻(/Řķ=4PJ<<αȾ 2002β���l[cx���6č
Ǡʛ:w�qTģΓ̥ȩ'/Řķ=˄˲<ʩPOʜɴ64P0 
ȅ̐ʫʻΆʙ=ȴI5ǉăα Ɣβʃ�Æ�̜ĽΆʙ64O�Û�9ǉă��l[cx�

Àȳ<ȳ˧TǸ�PȶŌ7925�P/I���l[cx���6<õȩ�ͻ̟64P0F

/�ā̐:�>PʉŮͧǵ6Jđ̐ỠĎĮɺ<ā̜TÃS9�Ŗʡʛ9ǔ̗žç˅J4

P0R���̜ ̐Àȳ<ʫʻ<h���đ̐ỠĎĮɺTʈGô)#764P¼ �đ̐Õ

̛ĎĮɺ<ā̜:˿2/ā̐��l[cx<�1ʉŮͧǵTɡʊ'/��l[cx:ɵɲ

T45�́ ȟ·:ɩPˢˮʛ9w�q�N-<ɻƴTȎN�:)P#7=�ā̐:�>PW

_w�W7Àȳ<ΈÏƼTǬP 6ǂ˰�4P7��M�0 
ȉȢ<̜̐Àȳ��W_w�Wʫʻ˲Tͤ(5ųΒ:8��2/ʸΧ<ʴŮʩ̾Kǔ̗

T̜̐Àȳ�ʂƲ'5�/�:3�5=�â̖ʫʻ�4PJ<<�Ȳ̨�Ēõ7=̦�9�0

ʈʆŮʛ�ʈĎŮʛȽ˺TȎN�:)PđʴŮ<Ŗʮʫʻ=�ā̐:�>Pêʛʫʻ<̈́ʁ

<?7364PαCockburn and Henderson 1996�Zycher et al. 2010β0Ą�5�1970Ɵ
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»¦$R�Nôʅ'ūI/�Y^vc}�l�<ǔ α̗ʹÂŬc��{�d��g��z�

x̒ʚÉ̜�ǘÇđ̐:Έ)Pǔ̗98βT̜̐Àȳ�ʂƲ)P<:W_w�WʫʻȽΈ=

ͻ̟9p�m642/αFaulkner and Senker 1995�Henderson et al. 1999β0 
ȅ̐ʫʻΆʙ=έ�ʩ̾Γ˓œʫʻΆʙ64O�ʫʻ<øȟɌΑ�N˽ơΆʙF6<ʑ

9PɌΑ6ȷ19ʴŮʩ̾Kǔ̗�ƶ̟7%QPαȜȽĮǉ�õŬʈɺŮ�Ĉɺ̮Ϋ��Y

^Y��]�vXcm�ĎĮɺ�Y�����ȶͦʈɺŮ�ʹÂŬǹŠĈɺ�y�tdwj

Y��̐ɺͯ͡ǔ̗�̐ɺĈǄ̭Î98βαWarne 2005β0'�'�#QN<ȷ19ʴŮʩ
̾Kǔ̗<�1�8Q�8< N�W_w�Wʫʻ˲Tͤ(5̜̐Àȳ:J/N%Q/<

�=Ų�6=9�0)9S1�ā̐:ɡʊ%QPȷ19ʩ̾7ǔ̗TčǠʛ:ż‘7'5�

8<ʩ̾Kǔ̗�ʉŮëİʫʻKW_w�Wā̐Tͤ(5êʛʫʻȽΈ�N̜̐Àȳ:ǰ

Ì%Q/<��ˢˮʛ9̹Ȯ�NèÇÝTȎN�:)P#7�ɔINQP0 
F/�ʩ̾�ǔ̗ʵ͓:�>PʉŮͧǵ<ƭĀTčǠʛ:ǥ�P:=�́ ȟ·<w�q�

ƶ̟64P09,9N�ý͟<M�:�Y^vc}�l�ǔ̗<ǰÌ�͋#2/<=§:

70-80Ɵ»64O�#�'/âͩǔ̗=Àȳ��ƤʂƲ'5ï̜Ď'5'F�[�-<ư=
žç<ƶ̟Ƽ�¡�P/I�MO͝Ɵ<ĈĲ:ʢTĲ>Q[F/ʑ9Pʩ̾Kǔ̗<žç

:ʉŮͧǵ�̈́ʁ'5�Pĩ˺Ƽ�Ēõ:4P �ā̐:ɡʊ%QPǔ̗˾ÇJx��y

�4O�ǔ̗Λȅ:M25Àȳ�ƶ̟7)Pâͩǔ̗<ʸΧJŠĎ'5� =*0�N6

4P0-Q:JΈSN*�ͭĞǿĒƟ<΄ȟ:ɩ25�ā̐:�>PʉŮͧǵ5 :M25x
��m�V�%Q/ʴŮʩ̾Kǔ̗<qY�TčǠʛ:õȩ'/ʫʻ=Ɩƀ64P0 
W_w�W�ā̐:J/N'/ʩ̾7ǔ̗T˱Ż)PΒ:=�-Q�J/N%Q/˛͐

:Jʧʢ)Pƶ̟�4P09,9N�W_w�W<ʫʻǉȫ=ɉ8<řĮ̻Ȃ˅<ƫ6ê̙

%QP/I�open channel6çǐĩ˺64P�Ȇ�̷6JWcomĩ˺9ǀŘ<GTʂƲ
'5̜ĽΆʙ:ʈ�'5�/<6=�Àȳ7'5ˁ¯ĂTʙǳ6�9��N64P0'/�

25�̜ ̐Àȳ=ʉŮëİʫʻKW_w�Wʫʻ˲7<c��n9ͧǵTͤ(5�F0��

�tcy�Y�:êΆ%Q5�9�ʩ̾Kǔ̗<ǀŘT�¹ʰMOȍ �ɿĘʛ9ƫ6çǐ

)P#7�ͻ̟79P0 
F/�̻ ȂKŮÁ:ʙ̙%QPƫƦʩĎ%Q/ʩ̾0>69 �ʫʻ˲·<ʣǭ<ͧǵ:

M25'�ƲNQ9�ȕήʩ:Ŗ4�/ʩ̾J�̷6JçǐôȦPS>6=ɴ�7��Ɩ

ƀƼ�N�Àȳ<ʫʻΆʙ:�>Pˁ¯Ă79O�P0'�'9�N� ͟'/â̖ʫʻ=�

ʩ �̾ǔ̗ʂƲ<�m7'5�ƶ*'J open channel7ʉŮëİʫʻ:MP closed channel
TĐú'5�9�0ʉŮͧǵ�̜̐Àȳ<ʫʻΆʙ<ˁ¯ĂƩĎ</I:8<M�:ɡʊ

%Q5�/�TMOɧ ʆ̥�˱Ż)P:=�open channel 6=9 �ʉŮëİʫʻKW
_w�Wā̐<Àȳžç7�� closed channel Tͤ(5x��m�V�%Q/ʩ̾Kǔ̗
                                                   
5 Ȣʿ6<2ʉŮͧǵ3=�W_w�W7Àȳ�ëİʫʻ:M25đ̐ỠĎĮɺTā̜
'/Ë7�W_w�Wā̐6ā̜%Q/đ̐ỠĎĮɺT˽ơΆʙ:Ĳ>5Àȳ�žç'

/Ë<¥˲Tż‘7'5�P0 
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:ɵɲTƪ5/õȩ�ƶ̟64P0'�'9�N�ʉŮëİʫʻKW_w�Wā̐��l[

cxTˢˮʛ:ģΓ�õȩ'/-<M�9ʫʻ=̠ƪ/N9�0 
Ą�5ͻ̟9̤ɲ7'5�Ŏ:MPͰ�T˱ǆ)P#7�ƶ̟64P0ˍŎKɂƏ6J�

ʉŮͧǵ=̜̐Àȳ<ȅ̐ʫʻΆʙ:ţ�9̈́ʁT'5�/αStevens et al. 2011�Tralau-
Stewart et al. 2014β0�Ȇ6��ͷ<W_w�Wʫʻ˲=�˾N<ʫʻǉȫTŁȳƸʊ)
C ţŮʙmq�xWt�T̪ʾ'�ɻ:ˍŎ6=�-�'/¦ſ<�Y^vtcÀȳ�W

_w�W<ʙ̠Tā̐Ƹʊ:˜]3>P<:ͻ̟9ƭĀT'5�/#7�Řķ%Q5�P

αPowell et al. 1996�Kneller 2010β0'�'9�N�ȉȢ6=#�'/mq�xWt�<
�Y^vtcÀȳ�Ēõ:Ƚ˺'5�9�αShiomura et al. 2011�g����x�wX�
ck�� 2011β0#�'/ʇŜ¡6�ȉȢ<̜̐Àȳ=�#<ǿĒƟ:ɩ25�ʉŮëİʫ
ʻKŨ˓Ș��mJ' =Y��]���9ƫ6<ǔ̗ʵ͓Tͤ(5ţŮ<ʴŮʩ̾Kǔ

̗TƠ ʂƲ'5�/αKato and Odagiri 2012β0 
ȉȢ<̜̐Àȳ:MPšͷͧǵ=ǔ̗§žœ64OαOdagiri 2001β�Ŏï̜̐Àȳ�ê
ʛʫʻȽΈ7ͧǵ)PȚţ<ʆʌ=Țâˀ<ʩ̾Kǔ̗TʂƲ)P/I642/

αMotohashi 2007β0Ʊ25�ȉȢ<̜̐Àȳ�ā̐:ƶ̟9ȅ'�ʴŮʩ̾Kǔ̗TʂƲ
)Pͻ̟9s�|�7'5ʉŮͧǵTƜƠ ɡʊ'5�/#7=ʒ�9�0'�'9�N�

W_w�W�ā̐:ȫ/'5�/̈́ʁ<ƫ�Ŏ:M25ʑ9P9��̜̐Àȳ�W_w�

W�NʂƲ'5�/ʩ̾Kǔ̗<ʸΧ:Ŏ$7<Ͱ�Kɻƴ�425J¢ƺ―6=9�0

Ǌ�Ŏ<̜̐ȳʎ:��5�W_w�WʌȦ<8U9ʩ̾Kǔ̗�ā̐:ɡʊ%Q5�/

�TʩP/I:=�ȉȢ:ɻĎ'/w�q:Ŗ4 õȩ�ͻ̟64P0 
¼ <łΤǂ̾:Ŗ4��Ȣʿ6=�Ǌ�Ŏ<̜̐ʉȳ:��5ͭĞ 30Ɵ·:ʉŮͧǵ
Tɡʊ'5ųȇ%Q/ā̐��l[cx<ɻƴ7�ʉŮëİʫʻ:MPā̐��l[cx

KW_w�Wā̐<ÀȳžçTͤ(5Àȳ:ǰÌ%Q/ʴŮʩ̾Kǔ̗<ïŸTų̬ʛ:

ȎN�:)P#7Tʢʛ7'/0ìÇʛ:=�ȉȢ:��5�ͭĞ 30Ɵ·6W_w�W�
đ̐ỠĎĮɺ<āô:ʣǭ̈́ʁ'/ā̐��l[cxTĩ˺9OèËģΓ'�ĭ��

l[cxTųȇ'/ÀȳKʈGô%Q/đ̐Ľ<ɻƴT̹Ȯ'/0#Q:M25�ȉȢ<̜

̐Àȳ�ųȇ'5�/ā̐</I<ʉŮͧǵ<ɻƴT��l[cx���6ȎN�:'�

̜̐Àȳ�W_w�Wʫʻ:ÈTɔI5�/<�T˱Ż'/0 

F/�ā̐ʢʛ6̜̐Àȳ:ǰÌ%Q/W_w�WʌȦ<ʴŮʩ̾Kǔ̗<ʸΧTˢˮ

ʛ:w�qģΓ�õȩ'/0#Q:M25�Ǌ�Ŏ<̜̐ʉȳ:��5W_w�W�ā̐:

ȫ/'5�/ʣǭʛ9̈́ʁ<�ͷTȎN�7'�ā̐:��5W_w�W�ȫ/)C�ƭ

ĀĠ]ʴŮʩ̾�ǔ̗<ʸΧ:Ƹ(/Ͳö9ʉ7Ů<ͧǵƫǄT˱Ż'/0 
Ȣʿ�ɵɲTƪ5P<=�4 F6ʉŮëİʫʻ:MPā̐��l[cxĠ]W_w�

Wā̐ʌȦĎĮɺ<ÀȳžçTͤ(5W_w�W�NÀȳ:ǰÌ%Q/ʴŮʩ̾�ǔ̗6

4P/I�-<ˊŋ6<ǔ̗ʵ͓:Ų%Q/―̻64P#7=ʏǂ�ƶ̟64P0F/�

˪O͞':9P��Ȣʿ<̥ȩ=W_w�W7Àȳ�đ̐ỠĎĮɺTëİʫʻ6ā̜'
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/��l[cx7�W_w�Wʫʻ˲�ā̜'/đ̐ỠĎĮɺTÀȳ�ΆʙɌΑ6žç

'/e�mαW_w�Wā̐βTż‘7'5�P/I�đ̐ỠĎĮɺ<āô:ʣǭ˨�N

9�2/ǔ̗žç<e�m=Ǧǥ6�5�9�0'�'9�N�̜ ̐Àȳ<ā̐ʫʻ=�˰

ʛ:=Άʙ)P/I<đ̐ỠĎĮɺ<āôTʢǣ)J<64O�Ȣʿ<̥ȩ6ā̐<ʉ

ŮͧǵTͤ(5đ̐ỠĎĮɺ<ā̜:ɡʊ)P/I8U9ʴŮʩ̾Kǔ̗�W_w�W

�N̜̐Àȳ:ǰÌ%Q5�/��Ǌ�Ŏ<ËTà:�Ų<ɠŻ�ƲNQPJ<7˱�P0 
 
����Ub1(-6 

 
� »̙ʛ9iY\�mœʉȳ64Pđ̐αư̑�ſʋö, 2003β:��5=�W_w�W<
Ŗʮʫʻ�Àȳ<Y}��k��:ţ�9ƭĀTȫ/)αToole 2012˅β0#</I�ȉȢ
<̜̐ȳʎ:��5JʉŮͧǵ=�;5MOɡʙ:̖SQ5�/αſȪ, 2003β0ȉȢ<̜
̐Àȳ=ɤšÀȳ:ɐ'5˾ʰā̐B<ÍŭƤ�έ�2/αKneller 2003β��͝Ɵ=^�
��Y}��k��:̃TöO334PαMotohashi 2007β0iY\�mœʉȳ6=�ʫʻ
ɌΑ:��5ȚJͻ̟9��xz�=iY\�m<ʩ̠TʈGô)ţŮ˅êʛʫʻȽΈ6

4P7˱�NQP��ųΒ�đ̐Ľʉȳ6=ţŮ˅êʛȽΈ�ͧǵâ7'5ȚJέ ̭Î%

Q5�O�ʉŮͧǵ<ͻ̟Ƽ=¹ʉȳ7ɐ͔'5Jʼô'5�Pαſʋö, 2009β0'�'
9�N�#QF6ȉȢ<ʉŮͧǵ:MPā̐:3�5=�Àȳ���<ʫʻαàȼ, 2009β
K�»̙ʛ9°ËTĤO "5̻(/ŘķαȾ, 2002β=4PJ<<���l[cx���
6čǠʛ:w�qTģΓ̥ȩ'/Řķ=˄˲<ʩPOʜɴ64P0 
ā̐:�>Pêʛʫʻ<Ź£:3�5=�1980Ɵ»<�Y^vc}�l�ǔ̗:3�5
̰' õȩ%Q5�P0Faulkner and Senkerα1995β=�UK��m<d����̜̐À
ȳB<Y�q����N�1980Ɵ»:̜̐Àȳ� public sector research7ͧǵ'/ȚJ
§̟9ʴŮǔ̗=��Y^vc}�l�ǔ α̗�g��z�xυφσ�̒ ʚ\�l{W��

d��}c��z�ǘÇǔ̗98β642/#7T͟C5�P0ˍŎ6=�ʹÂŬc��{

�dK˚Gș�̒ʚǔ̗�ǘÇÉ̜�ǹŠ˅<�Y^vc}�l�ǔ̗= 1970Ɵ»MOΆ
ʙ%Qˡ>�ā̐<õͼ:Jƻͥ:ƠF25�2/αHenderson et al. 1999β0ȉȢ6J�
1980 Ɵ»:�g��z�x DNA ǔ̗6έ�ȳ˧TǤ"/mq�ʫʻ˲<��:̜̐Àȳ
ʫʻ˲�ɢͱ%Q5ë:ʫʻ)P#76�mq�ʫʻ˲<ȕήʩ�x��m�V�%Q/

αZucker and Darby 2001β0�Y^vc}�l�ǔ̗=Λȅʛ9ʈɺ̜þ<ā̜:ʈ�%
Q�-<ͭʷ6W_w�Wʫʻ˲=#QNǔ̗<ā̐B<Ƹʊ:ͻ̟9ƭĀTǜ2/αË�

[ interleukin-2 αHamuro 2010β� GCS-FαTamura 2001�Nagata 2003ββ0Motohashi
α2003β=�ȉȢ<̜̐Àȳ��Y^vc}�l�<ʂƲ</I:êʛʫʻȽΈ7<ΈÏ
ƼTƩI/7Řķ'5�P0�Ȇ6�1980 Ɵ»:N*MO͝ƟF6<Ȓȟ:�W_w�

W<8��2/ʴŮʩ̾Kǔ̗�̜̐Àȳ<ā̐ʫʻ:ɡʊ%Q/�:3�5=�MO΄

ȟʛ9m��Tż‘:'/̹Ȯ�ƶ̟64P0 
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� đŮʈɺŮʫʻ�NȎN�:%Q5�/ʈÇ�_{n�KõŬ<ǀŘJ�êʛʫʻ�ȫ

/'/ā̐B<̈́ʁ7'5~Y�Yx%Q5�/0ȅ̐ʫʻΆʙ<°Ëʫʻ�N�W_w�

Wʫʻ˲�ʙ̠'/ʈʆŮʛ�ʈĎŮʛ�_{n��ȅ̐Y}��k��:ͻ̟9̈́ʁT

'5�/#7�Řķ%Q5�PαHenderson 1994�Gambardella 1995�Cockburn and Henderson 

1996�Hara 2003β0MO͝Ɵ<ŘķJİȷ<˜ȫTǸǢ'5�PαTralau-Stewart et al. 2008�

Silber 2010β0#�'/ʴŮʩ̾=̻ȂKŮÁ98<^����s�|�Tͤ(5JʂƲ6

�P0ųΒ��Y�iY\�mõͼ6=Àȳ<ʩ̾��m=”analytical”64O�§:̻Ȃ
Kɻ̫7�2/ƫƦʩ�ɡʊ%QP�7<õȩJ4PαMoodysson et al. 2008β0'�'�
̻ȂKŮÁ=̷6JWcomĩ˺64O�ˁ ¯Ă<̤ɲ�N=�#�'/^����s�|

�T·'/ǀŘʂƲ0>6=¢Ēõ64P0ųΒ�1980Ɵ»<�Y^vc}�l�ǔ̗6
<ͧǵ:��5�̜ ̐Àȳ7êʛʫʻȽΈ<Y�q�ck��<��x7'5=�̻ ȂKŮ

Á7�2/^����s�|�7�ʉŮëİʫʻ˅Tͤ(/Ôµ��m6<g�qcx<¥

Ȇ�ȜO�MOɧ�ǀŘKȕήʩʛ9ʩ̾K}Z~ZTʂƲ)P:=Ôµ6<g�qcx

�Ȝʊ642/αFaulkner and Senker�1995β0ȉȢ<ā̐°Ë6J�ëİʫʻTͤ(/
mq�ʫʻ˲�NÀȳʫʻ˲B<ȕήʩ<ʵ͓�ͻ̟7ǣǶ%Q5�PαZucker and 
Darby 2001β0êʛʫʻ�NJ/N%QPʈÇ�_{n�KõŬ<ǀŘ<ͻ̟ƼTǣǶ'/
 ̩ʫʻ=�ųΒ:ʂƲ%Q/ʩ̾Kǔ̗�^����s�|�T·'/��ʉŮëİʫʻ

˅:MPʣǭʛ9g�qcxT·'/�TĐú'5õȩ'5�9�0#QN<ĐõTƹ

:ˬ�/ 6�MOÀȳ<ˁ¯Ă:”)P7ƺSQPʉŮëİʫʻKW_w�Wā̐<À

ȳžçT·'/ʴŮʩ̾Kǔ̗<ʵ͓:3�5��]�_m'/ʫʻ�ƶ̟64P0 
� )9S1��Y^vc}�l�ǔ̗7ʈÇȽ˺ǀŘ¼š:J�8U9ʴŮʩ̾Kǔ̗�

êʛʫʻ�Nā̐:J/N%Q/�Tõȩ)Pƶ̟�4P<64P09,9N�ȅ̐ʫʻ

Άʙ=έ�ʩ̾Γ˓œʫʻΆʙ64O�ʫʻ<øȟɌΑ�N˽ơΆʙF6<ʑ9PɌΑ6

ȷ19ʴŮʩ̾Kǔ̗�ƶ̟7%QP�N64PαWarne 2005β0ā̐:��5=�΄Ɵ
:S/25̐ɺĈǄ��r�vX���yĎĮɺǬ˖˅ȷ19õͼ6<ǔ̗Λȅ�̖SQ

5�5�PαMunos�2009β0F/�W_w�W=đ̐ỠĎĮɺ<ǰÌ:��5J̜̐
Àȳ<ȅ̐ʫʻΆʙ:ƭĀTȫ/'5�O�͝ƟJǊ�Ŏ6W_w�Wā̐Ǯͩ<Ĉ��

4Pαɕͼ 2014β0ˍŎ6=Ţ <ţŮKêʛʫʻȽΈ:�̜̐Àȳ7=ɿʾ:ā̐ʫʻ
<ĭ��om�ųȇ6�P drug discovery center�̪>NQ5�O�W_w�Wʫʻ˲�
đ̐ỠĎĮɺ<ā̜:J̈́ʁ'5�PαFrye et al. 2011β0Ʊ25�êʛʫʻȽΈ�ā
̐:ǰÌ'/ʴŮǔ̗:Έ'5=�ʴŮʛʩ̾�ā̐:ɡʊ%QPŖʡǔ̗�đ̐ỠĎ

Įɺ:˿PF6�ˢˮʛ9õȩ�ɔINQP0 
� Ŏ:MPͰ�:ʧʢ)P#7Jͻ̟64P0ā̐:»̙%QP�Y^õͼ=�ȉˍ<z

k�z��Y}��k���kmv�<Ͱ��ţ��0ˍŎ6=�Ǻƣ�NƑΥ<ʫʻ“

��Y^õͼ:Ǘ(NQ�êʛʫʻ�ǔ̗k�n<˷ǉ:̈́ʁ'5�/��:���s�

��l|m�ɡʙ6���s��ÀȳT·'/�Y^ǔ̗<ʉȳĎ�ͩU0αư̑�
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2010β0�Ȇ�ȉȢ6=ǔ̗Ă<4PÀȳ�ͧǵ'5Y}��k��Tǜ�#7�Ţ �
êʛʫʻȽΈ7ʉȳʎ<��c=ɐ͔ʛƖ̏642/��αàȼ�2013β�͝ƟF6�Y
^��s���Ēõ˷25#9�2/αLinskey�2006β0Ʊ25�ˍŎ6<ŘķT-<F
FȉȢ:ƪ5=IP<=Ěΐ64O�ȉȢ<̜̐ȳʎ6<êʛʫʻ<̈́ʁ:3�5�1U

7̹Ȯ)P#7�ƶ̟64P0ſʋöN=�ȉȢ<̜̐Àȳ�̖2/ëİʫʻKšͷͧǵ

:3�5ˠˡʛ:̹ȮT̖25�PαOdagiri 2001�Odagiri et al. 2002�Ijichi and 
Odagiri 2006β0#QN<ʫʻ=4NLPqY�<ëİʫʻ�šͷͧǵTż‘7'5�P
��ʫʻmv�l:�>P§̟9��xz�=êʛʫʻȽΈ64O�ëİʫʻ�šͷͧǵ

T̖�Țţ<ʆʌ=ǔ̗:4P#7�ʯ%Q5�P0Motohashiα2007�2009β=�ţŮ
K-<¹<êʫʻȽΈ7ͧǵ)P�˰ʛ9ʆʌ=Țâˀ<ʩ̾<ʂƲ7ȅ̡ǔ̗<žç<

/I64P#7Tʯ'5�P0#QN<ʫʻ6=W_w�W�NǰÌ%Q/ǔ̗<ïŸ:

3�5İŲ�%Q5�N*�MOìÇʛ:ʴŮʩ̾7ǔ̗<ʸΧT̹Ȯ'/̰˗9Řķ�

ɔINQP0 
� #<M�:�êʛʫʻ�ā̐:ǰÌ'5�/ʴŮʩ̾Kǔ̗:3�5=�õȩ%Q5�

PJ<<�MOˢˮʛ9ʩ̾�ǔ̗ˊŋ�Ġ]�MO΄ȟ·<m��:ɵɲTƪ5/ʫʻ

�ƶ̟64P0F/�^����s�|�MOJˁ¯Ă:ͻ̟7˱�NQPʉŮëİʫʻ

KW_w�Wā̐ʌȦĎĮɺ<ÀȳžçTͤ(/ǔ̗ʵ͓:ɵɲTƪ5/ʫʻ�Ŏú<Ͱ

�T˱ǆ'5ȉȢ:�]�_m'/ʫʻJƶ̟64R�0 
 
����dG;Chj���>s*2$� '���&+�>s*2$� '�`K�@�

B*2$� '�|
��&+���8[�T9���iGgz5Qt�Iv<X 

 
������V^ 

 
� â:͟C/ʢʛTͯǉ)P/I:�1980 Ɵ�N 2012 ƟF6�ȉȢ<̜̐ȳʎ6êʛʫ
ʻȽΈ�Έ£'/ȅ̐ʫʻΆʙ<°ËTˢˮʛ:ģΓ'/0êʛʫʻȽΈ7Àȳ�ëİʫ

ʻT̖25đ̐ỠĎĮɺTā̜'/°Ë7�W_w�WʫʻȽΈ�Ėɿ6đ̐ỠĎĮ

ɺ<ā̜F6̖��˽ơΆʙɌΑ�NÀȳ:ʵ͓%Q/°Ë<¥ȆTż‘7'/0 
� °Ë<i���=�2Ȏȉ<ȅ̐3w�q��mαDBβαvc}�cmʰβTʊ�5ģΓ
'/0Ȣ DB=�1970ƟΝ�N<��m���m�{��m�ŮÁK̻ȂǀŘ�N�Άʙ
ɌΑαý˽ơmv�l7-Q¼Ό<˽ơΆʙmv�lβ:ͩU0đ̐ΆʙĎĮɺ<ǀŘTˢ

ˮʛ:ģΓ'5�P0ǀŘ=đ̐ΆʙĎĮɺı$7:Ȁʆ%Q5�O�ĭΆʙĎĮɺ:3�

5ā̐ʫʻTųȇ'/ȽΈαÀȳF/=W_w�WȽΈıβ�˽ơΆʙT̖2//̖25�P
ȽΈαÀȳF/=W_w�WȽΈıβ�Άʙɽɛα Ɣ�¦Ƀ�ˠˡ�¦Ƀ�ˠˡ<řĮ=

-<Άʙmv�lβ�ż‘ʔƾ�ÉʊȽƢ�ʫʻΆʙ<̰˗7ΈͧŮÁʙ̙�Ȃʁ˅<ǀŘ

�êΆ%Q5�P0Ȣ DB<ǦǥʃT̹CP/I�2000Ɵ 1ț�N 2011Ɵ 12țF6:ɿ
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ʾ̖Ǻɞµđ̐ĽđʗȽŅˣĮȽȶαPMDAβ:Ǔ̲%Q/đ̐Ľ<ǀŘT�����l6 
�N)C5ģΓ'Ȣ DB6Ȳ˖'/7#R�-< 96.7ί�Ȣ DB:ģ%Q5�/0 
Άʙ¦Ƀ792/ĎĮɺ:3�5<ǦǥʃJ̹CP/I�Ȣ DB :ģ%Q5�P Ɣ
J' =Άʙ¦Ƀ792/ĎĮɺǀŘT)C5Ȳ˖'�-<¦6 Ɣ%Q/ĎĮɺ<ĀĮ

Ţˈ'/7#R 16.8%642/0#<Ö=�éȠN�ȉȢ:�>Pđ̐ỠĎĮɺ<˽ơ
ΆʙɌΑ6< Ɣʃ7'5Řķ'5�P 18ί:͝�70 
¼ �N�Ȣ DB=Ŏï6˽ơΆʙ�̖SQ� ƔĠ]Άʙ¦Ƀ:92/đ̐ΆʙĎĮɺ
<ɉ8TǦǥôȦ5�P7ùȄ'/0 
Ȣʫʻ6=�ţŮJ' =ʫʻǏ7��ıý�º�/êʛʫʻȽΈTW_w�WʫʻȽ

Έ7'5Ǜô'/0Ȣ DBT2ţŮ3J' =2ʫʻǏ3<a���y6Ȳ˖'��tx'
/đ̐ΆʙĎĮɺ:3�5ā̐ʫʻT̖2/ȽΈ7ʫʻΆʙ<̰˗T DB ¦<̩͕�Ns
[tc'�ųΒ:ţŮF/=êʛʫʻȽΈ�āô:ΈS2/đ̐ΆʙĎĮɺTͳǙ'/0#

<�1�ï”<̜̐ÁʰJ' =ȉȢ<êʛʫʻȽΈ�˽ơΆʙT̖25�PĎĮɺT)

C5Ǜô'/0ý͟<7�O�ā̐TĤOƓ zk�z�ϊY}��k���kmv�:=

Ŏ$7<Ͱ��4P/I�ȉȢ<ā̐ʇŜ:ɵɲTƪ5/Ȣʫʻ6=�ȉȢ<kmv�<Ƭ

ΜTŢõ:ĥ>P7˱�NQPï”̜̐ÀȳKŎïêʛʫʻȽΈTż‘7'5�P0�Ȇ�

ȉȢ<̜̐Àȳ�ʉŮëİʫʻTųȇ)Pʤǐ7'5=Ŏï<êʛʫʻȽΈ�ţͷõ64

P�Ȇ�ɤš<êʛʫʻȽΈ<e�mJ4P/IαMotohashi 2007β�ï”̜̐Àȳ�ɤš
<êʛʫʻȽΈ7ʉŮëİʫʻTųȇ'/��l[cx=i���:ĴI/80 
w�q<ĤO#E'TȚſ7)P/I�New Currenṯαk��iY\�ml��z�
ʰβ<2ʫʻΆʙǀŘ3αΔ̱ʙ̖Ȓɲ6˽ơΆʙ¦<đ̐ΆʙĎĮɺ<ǀŘ7ʫʻΆʙ<

̰˗T˘·'5�PβT˃�Ĭα1990 Ɵ 10 ț 1 ȉʙ̖βMO)C5̹C�˘·%Q5�
Pđ̐ỠĎĮɺ<�1̩͕ïŸ�Nā̐ʫʻ:W_w�W<Έ£�ʬ̲%Q/ĎĮɺT

2Ȏȉ<ȅ̐3DB6Ȳ˖'/0New Currenṯ6˘·%Q5�52Ȏȉ<ȅ̐3DB:ģ
%Q5�9�2/ĎĮɺ��30>ŭŐ'//I�-<ĎĮɺJw�qotx:Ą�5

õȩT̖2/0 
ģΓ'/°Ë<)C5:3�5�PubMed9 7 Web of Scienceαthe citation database 

provided by Thomson ReutersβTđ̐ỠĎĮɺı6Ȳ˖'5Έͧ)P̻ȂTģΓ'/0
Ą�5�2Ȏȉ<ȅ̐3DB :̩͕<ïŸKΈ̻ͧȂ�Z[�ǀŘ98ΈÏ)PǀŘT)C
5̹Ȯ'/0ģΓ'/°Ë=�Άʙɽɛα Ɣ�¦Ƀ�ˠˡβ$7:õΧ'�¦ɃJ' =

                                                   
6 http://www.info.pmda.go.jp/approvalSrch/PharmacySrchInit� Ġ] 
http://www.pmda.go.jp/review-services/drug-reviews/review-information/p-
drugs/0010.html 
7 http://www.jpma.or.jp/opir/news/news-29.pdf 
8 2Ȏȉ<ȅ̐3DB<̩͟=�ɤš<êʛʫʻȽΈ6425JȉȢ̴̙̩�%Q5�
O�2ţŮ3J' =2ʫʻǏ3<a���y6Ȳ˖%QP0 
9 http://www.ncbi.nlm.nih.gov/pubmed/ 
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ˠˡ=ý˽ơ�Phase1-2�Phase3<8<ɌΑ6¦ɃJ' =ˠˡ'5�P�:˗õΧ'/0 
ģΓ'/̻Ȃ<�1�đ̐Ỡɺ͉<ā̜:3�5̩͟'/Ĝ̻̌Ȃ:3�5�-<̌˲

<ǏƅTs[tc'�̌˲:W_w�W7Àȳʫʻ˲¥Ȇ�ĴFQPřĮTʉŮëİʫʻ

:MPā̐�W_w�Wʫʻ˲<G�ĴFQPřĮTW_w�Wā̐:õΧ'/0ʫʻΆʙ

�˙α Ɣ�¦Ƀβ'5�P°Ë:3�5�ʫʻΆʙ:Έ£'/ÀȳT�mxWt�'�

đ̐ŽȳÀȳǿ7îȳÀȳǿT_Z�x'/0F/�κ3¼ <°Ë:Έ£'/ÀȳT�m

xWt�'/0 
 Ɣ:˿2/°Ë:3�5� Ɣđ̐Ľ<ʙşư<ƟƤŎïş "T IMS health Ġ]

Monthly�cmαElsevierβ6̹Ȯ'���cȒş έTİŲ�õΧ'/0F/� Ɣđ̐
Ľ<ͲʊʔƾT̐ćΡŕú:õΧ'�úͣ2Ȏȉ<ȅ̐3DBMO̜̐Àȳ�˾N̖2/ʫ
ʻΆʙ�Nāô%Q/ Ɣđ̐Ľ<̐ćõƕT̹Ȯ'5ɐ͔'/0̐ ćΡŕ=2¶ȉ<əʗ

̐3αĕɕŗβ:Ʊ�ηλʸΧ:õΧ'5õȩ:ʊ�/0 
ģΓ'/ǀŘ�N�ĭ��l[cx<ʫʻïŸ7�ΈS2/W_w�Wʫʻ˲<Ž΅7)

PʫʻïŸTǕǲ'�ĭW_w�Wʫʻ˲�-Q.Q<ā̐��l[cx68U9ʴŮʩ

̾Kǔ̗TǰÌ)P#76��l[cx:̈́ʁ'/�TİŲ'/0 
Ë�[�ʲǌţ7�̉Ďǉ�ëİ6ā̜'/ argatroban<Ë64Q[�ʲǌţ<ƊȢė
Ş�΄Ɵ:S/25̔ɦòōňŬ64Px����<ʫʻT'5�O��̉Ďǉ7ëİ6

x����<Ü�Tǖ�Pɺ͉TǬ˖'�ǘòōþ7'5 argatroban T̠�0'5�P0
#<řĮ�ƊȢėŞ<x����K̔ɦòō�_{n�:Έ)PʈɺŮʛʩ̾���l[

cx:ɡʊ%Q/#7:9P/I�ǰÌ%Q/<= scientifi information64O�̠ õΧ=

basic physiological and biochemical mechanisms64P7'/0 
ú<Ë7'5�ıħƃţŮ7ĔļʙαƪȒβ�ëİ6ā̜'/ benidipine hydrochloride
6=�Ĕļʙ�l�y���l�˒ Ca++ǡǘ̐<ỠĎĮɺTĮǉ'�ıħƃţ�-<

̐ʆ̭ÎT̖�#76Ǣˡʛ9̔ŏÆ¡Éʊ7ǘʀƵʕÉʊTʯ)ȜȞ9 Ca++ǡǘ̐T̠

�0'/0#<řĮ�ıħƃţ=ĎĮɺṰÎ)P/I<ʈɺŮʛWtoYɞ6��l[c

x:̈́ʁ'/#779P/I�ǰÌ%Q/J<= technologies for drug discovery & 
development64O�˗õΧ= biological asaay64P7'/0 
F/�DBKȂʁ<ǀŘ�Nĭđ̐ỠĎĮɺ�ā̜%Q/ƟTǮŲ'�ʉŮͧǵ:MP
��l[cxαW_w�Wā̐6ĎĮɺ�Àȳžô%Q/ËTĴHβ7ʴŮʩ̾�ǔ̗<ʂ

Ʋ<Ȓ˒÷Jõȩ'/0 
9��W_w�W�NÀȳB<ǔ̗ʵ͓:Έ'5=�ɻ̫J?73<̹Ȯȣȃ79O�P

��Ǭ˖���6ʊ�NQPā̐ǔ̗=ͤƛʩ̓Ď<ż‘79P#7�ƀ9�0�Ȇ6đ̐

ỠĎĮɺ=ʩ̓Ď%Q5�PřĮJ˱�NQP��ȉȢ<̜̐ȳʎ:�>PʉŮͧǵ=

ʩ̓T·%9�Y��]���9ƫǄ�Ţ�2/#7�Řķ%Q5�Oαǉʋΰƞ²�

2002β�Ȣʫʻ6=̹Ȯż‘:ĴI5�9�0 
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������oY 

 
θδιδθδηεģΓi��� 
 
� 1980 Ɵ�N 2012 ƟF66�ȉȢ<̜̐ȳʎ6ʉŮëİʫʻ:MPā̐7W_w�Wā
̐:MPȅ̐ʫʻΆʙ��l[cx=̧ 118 ÔİŲ%Q/0Άʙ%Q/đ̐ỠĎĮɺ<
�1 20Ô= Ɣ'�70 Ô=˽ơΆʙͣ¦6Άʙ¦Ƀ79O�28 Ô=̹ȮȒɲ6˽ơΆʙ
¦642/α̙ 2-1β0 
đ̐ỠĎĮɺā̜ǮŲƟ6��l[cx<Ȓ˒÷ǮʵT��tx'/d��TŌ 2-1
:ʯ'/0��l[cx:Έ£'/Àȳ�mq�xWt�Àȳα̪ʾ 30Ɵȡɫ�Ʊȳľ 100
ıȡɫ6Ų˰β<e�m=õ>5̙ʯ'/0Ȓ˒÷6ʤżʛ:̠P7�ʉŮëİʫʻ:MP

ā̐= 1980Ɵ»�ȚJɡʙ6�1990Ɵ»ưē:=ǿ�ɨO�-<ư 2000Ɵ»ýē:ñ]
ŝ�/J<<�2000Ɵ»ưē:=ñ]Æ̹7925�P0�Ȇ�1990Ɵ»ưēMO�ʉŮ
ͧǵ<ÀȳØ<ǜ�ǐTmq�xWt�Àȳ�ĊIPe�m�̠NQPM�:92/0 
è��l[cxTʉŮëİʫʻ:MPā̐7W_w�Wā̐αÀȳžô�%Q/Ë<Gβ

7:õΧ'�-<Ȓ˒÷ǮʵTŌ 2-2 :ʯ'/0W_w�Wā̐:MPđ̐ỠĎĮɺ=
1980Ɵ»�Nˠˡʛ:Àȳ:ǰÌ%Q5�/0�  

 
̙ 2-1� 1980Ɵ�N 2012ƟF6:ȉȢ<̜̐ȳʎ6̖SQ/ʉŮëİʫʻ:MPā̐7

W_w�Wā̐:MPȅ̐ʫʻΆʙ°Ëǿ 

Development status 
(stage at withdrawal or ongoing) 

Sample # 

Launch 
Withdrawn 

Pre-clinical 
Phase 1 
Phase 2 
Phase 3 

Ongoing 
Pre-clinical 
Phase 1 
Phase 2 
Phase 3 

20 
70 

43 
6 

15 
6 

28 
17 
1 
9 
1 
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Ō 2-1 ʉŮëİʫʻ:MPā̐7W_w�Wā̐��l[cxαĮ̧ǿβ<Ȓ˒÷Ǯʵ 
 

 

Ō 2-2 ʉŮëİʫʻ:MPā̐��l[cx7W_w�Wā̐��l[cx-Q.Q<
Ȓ˒÷Ǯʵ 
 
θδιδθδθεʉŮëİʫʻ:MPā̐Tųȇ'/Àȳ<ɻƴ 
�  
̹ȮȒF6:ʫʻΆʙ�˙'5�/°Ë<ğĄÀȳTđ̐Žȳ7îȳÀȳ:õ>5_

Z�x'/˜ȫT̙ 2-2 σ:ʯ'/0ʉŮëİʫʻ:MPā̐Tųȇ'/Àȳ<˓ēǿ=
îȳÀȳ642/0 
ʉŮëİʫʻ:MPā̐TŢ ųȇ'/ÀȳT̙ 2-2 τ:�mxWt�'/0Ŏï̜̐
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Time trend of U-I collaboration in drug discovery in Japan 
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Àȳţǐ 4 ʰ6=Ʌʋ̐Ľ<G�ĴFQ5�O�ɐ͔ʛđ̐ĽʫʻΆʙ<̡ȹ�ſ%�À
ȳ��ʉŮëİʫʻTŢ ɡʊ'5�/ÚĲ�4P#7�ʯ%Q/0 

 
̙ 2-2� ʉŮëİʫʻ:MPā̐��l[cxTųȇ'/Àȳ<ɻƴ 

�

σβđ̐ŽȳÀȳ7îȳÀȳ<ĀĮ�

ÀȳʸΧ� Àȳǿ�

đ̐Žȳ� ιζ�

îȳ� θξ�

 
τβʉŮëİʫʻ°Ëǿ<Ţ�ακ3¼ βÀȳ�

ͧǵǿ<Ţ�Àȳ� ʉŮͧǵ°Ëǿ�

Ĺ<˕� λ�

i�x��� κ�

Ʌʋ̐Ľ� κ�

¦š̜̐� κ�

Ηę¬ȳ� κ�

įź̜̐� κ�

 
θδιδθδιεʉŮëİʫʻ:MPā̐�M]W_w�Wā̐6ʈGô%Q/ Ɣđ̐

Ľ<ɻƴ 
�  
ʉŮëİʫʻ:MPā̐Ġ]W_w�Wā̐6ʈGô%Q/ Ɣđ̐Ľ<Ŏï��cş

 έ<õƕT̙ 2-3 :ʯ'/020 đ̐Ľ<�1 15đ̐Ľ=��cş έ� 100 Þðȡɫ
642/0ȚJ��cş έ�ţ��2/J<6J benidipineαŁĽıg{��β< 346Þ
ðα1999Ɵβ64O��SLPş έxt� 10:��cY�)PM�9ţœđ̐Ľ=�3
JĴFQ5�9�2/0 
ʉŮëİʫʻ:MPā̐Ġ]W_w�Wā̐6ʈGô%Q/ Ɣđ̐Ľ7�˾ʰā̐6

ʈGô%Q/ Ɣđ̐Ľ:3�5�-Q.QͲʊʔƾT̐ćΡŕú:õΧ'-<õƕTŌ
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2-3:ʯ'/0ʉŮëİʫʻ:MPā̐�M]W_w�Wā̐6ʈGô%Q/ Ɣđ̐Ľ6
=ƿƼ˻ʖ�ȚJŢ �Ɂ�6ïõɝ˒ʔƾ7̔ɦ�̔ɦ̜þ�Ţ�2/0˾ ʰā̐6ʈG

ô%Q/ Ɣđ̐Ľ6=ǃȭʕ�ƳʇŅ�̡ ˛˒<Ο:Ţ �ʉŮëİʫʻ:MPā̐�M

]W_w�Wā̐6ʈGô%Q/ Ɣđ̐Ľ7=ÚĲ:Ͱ��̠NQ/0 
 
̙ 2-3� ʉŮëİʫʻ:MPā̐Ġ]W_w�Wā̐�NʈGô%Q/ Ɣđ̐Ľ<Ŏï

��cƟ·ş έ<õƕ 
�

��cȒ<Ɵ·ş έ� đ̐Ľǿ�

	��� Þð� ηλ�

�������� Þð� ι�

�������� Þð� η�

�������� Þð� η�


��� Þð� ζ�

 
 
 

 
 

0%

19%

6%

6%

19%
6%

25%

13%
0%

0%
0%

0%
0%
0%

6%

	ʉŮëİʫʻ:MPā̐	

0%

60%

0%
0%

20%

0%

0%

0%

20%

0% 0%0% 0%0% 0%

	W_w�Wā̐	
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Ō 2-3�  

Ō 2-3 ʉŮëİʫʻ:MPā̐Ġ]W_w�Wā̐7˾ʰā̐�N-Q.QʈGô%Q
/ Ɣđ̐Ľ<̐ćΡŕõΧαψ¶ȉ<əʗ̐ω:MPõΧ 15̐ćΡŕβ 

 
θδιδθδκεʉŮëİʫʻ:MPā̐Ġ]W_w�Wā̐Tͤ(5W_w�W�NÀ

ȳ:ǰÌ%Q/ʴŮʩ̾7ǔ̗<õΧ 
 
� W_w�W�NÀȳ:ǰÌ%Q/ʴŮʩ̾7ǔ̗=̙ 2-4:õΧ'5ʯ'/0 
ʴŮʩ̾ 
� W_w�W�NÀȳ:ǰÌ%Q/ʴŮʩ̾6ȚJŢ�2/<=�,basic physiological and 
biochemical mechanisms’64O�ˡ�5,knowledge of chemical synthesis’ 7 ‘new 
pharmacological activity of existing substrate’642/0 
ǔ̗ 
� W_w�W�NÀȳ:ǰÌ%Q/ǔ̗=� ‘drug candidates’� ‘lead compounds’� 
‘technologies for drug discovery and development’< 3 3:ţ� õΧ%Q/0,drug 
candidates’ 7 ‘lead compounds’ =ÆõŬĎĮɺ�J27Ţ �Ɂ�6‘biologics’ -'5
‘gene therapy’02/0,Small molecule’ = ‘synthesized small molecule’ 7 ‘natural 
substrate’TĴG� ‘drug candidates’ 7  ‘lead compounds’<�*Q:��5J�
‘synthesized small molecule’ �  ‘natural substrate’ MOŢ�2/0,Biologics’ = 
‘protein/peptide’ 7 ‘antibody’:õΧ%Q/0,protein/peptide’ = ‘drug candidates’ 7 
‘lead compounds’<¥Ȇ6ʵ͓%Q5�/�� ‘antibody’ = ‘lead compounds’7'5<G
ʵ͓%Q5�/0,Technologies for drug discovery and development’ = ‘biological assay’�
‘biotechnology’�‘drug delivery system’�‘computer drug design’ :õΧ%Q/0-<¦6�
‘biological assay’<ǿ�¹:ɐC5�9OŢ�2/0 

16%

7%

10%

5%

3%6%
7%

14%2%

8%

11%

2%
3% 2%

4%

	˾ʰā̐ 	

ǃȭʕ
ƿƼ˻ʖ
ɱʕ�W��b�
»–˒ʔƾ
ïõɝ˒ʔƾ
�q���͗ɦ
̔ɦ�̔ɦ̜þ
ƳʇŅ
ĺĵŅ
ɥɰŅ
ʲ˛˒
ǃ̣Ņ
ɝƂ�ʈɋŅ
ʝ˼
-<¹
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̙ 2-4� ʉŮëİʫʻ:MPā̐Ġ]W_w�Wā̐Tͤ(5ʂƲ%Q/ʴŮʩ̾7ǔ̗
<õΧ 

 

Type of information/technologies Number 

Scientific information 48 
Basic physiological and biochemical mechanisms 
Knowledge of chemical synthesis 
New pharmacological activity for existing substrates 

36 
8 
4 

Technology 98 
Drug candidates ɟ 

Small molecule 
Synthesized small molecule 
Natural substrate 

Biologics 
Protein/peptide 
Antibody 

Gene therapy 

38 
27 

14 
13 

7 
7 
0 

4 
Lead compounds 

Small molecule 
Synthesized small molecule 
Natural substrate 

Biologics 
Protein/peptide 
Antibody 

Gene therapy 

24 
15 

9 
6 

7 
4 
3 

2 
Technologies for drug discovery & development 

Biological assay 
Biotechnology 

Molecular cloning technology 
Protein manufacturing technology 
Antibody technology 

Drug delivery system 
Computer drug design 

36 
21 
7 

3 
3 
1 

7 
1 

ɟπDrug candidates=W_w�Wā̐ʌȦĎĮɺTǣ)0-Q¼š<ʴŮʩ̾7ǔ̗=ʉ
Ůëİʫʻ:MPā̐��l[cxTͤ(5ǰÌ%Q/J<64P0�
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�

θδιδθδλεʴŮʩ̾7ǔ̗<ǰÌ<Ȓ˒÷õȩ 
 
� ȢΞ6=ʴŮʩ̾�ǔ̗�W_w�W�NÀȳ:ǰÌ%Q/Ȓ˒÷Tõȩ'/04PʴŮ

ʩ̾�ǔ̗�ǰÌ%Q/��l[cx�η34PřĮ�-<��l[cx:��5đ̐Ỡ

ĎĮɺ�ā̜%Q/ǮŲƟ:ɲTη3��tx)P�7��KOȆ6Ȓ˒÷<ŌαŌ 2-4χ
2-7βTÉǉ'/0ǰÌ<Ȓȟ=đ̐ỠĎĮɺ�ā̜%Q/Ɵ6͠25�P/I�ųΒ:
-<ʴŮʩ̾�ǔ̗�ʵ͓%Q/Ɵ7=̇Ɲ*Q�4P7˱�NQP#7:ɟǂ%Q/�0 
ʴŮʩ̾ 
� ʴŮʩ̾<ǰÌ<Ȓ˒÷=Ō 2-4 :ʯ'/0,Basic physiological and biochemical 
mechanisms’=�̹Ȯ'/Ȓȟè̂:ɩ25g�mq�x:ǰÌ�͋#25�/0
,Knowledge of chemical synthesis’7  ‘new pharmacological activity for existing 
substrates’= 1990Ɵ»MOý:§:ǰÌ�͋#25�/0�  
ǔ̗πđ̐ỠĎĮɺ 
� Ō 2-5:ʯ'/M�:�,synthesized small molecule’ <đ̐ỠĎĮɺ��̹Ȯ'/Ȓ
ȟè̂:ɩ25g�mq�x:ǰÌ%Q5�/0,natural substrate’ <đ̐ỠĎĮɺ=
1990 Ɵ»¦ʡMO¼ý:=Ȓ1ǰÌ%Q5�O�2000 Ɵ»¦ʡ¼Ό=ǰÌ�ɴ�2/0
,biologics’ đ̐ỠĎĮɺ<ǰÌ= 1991ƟMO¼ý�§02/0,Gene therapy’ <đ̐
ỠĎĮɺ= 1990Ɵ»ưē¼Ό:ǰÌ�̖SQ5�/0�  
ǔ̗π��yĎĮɺ 
,small molecule’ 7 ‘biologics’ <��yĎĮɺ= 1990Ɵ»¦ʡMOý:§:ǰÌ%Q5
�/0,Gene therapy’ <��yĎĮɺ= 2000Ɵ»:ǰÌ%Q5�/αŌ 2-6β0 
ǔ̗πā̐</I<ǔ̗ 
� Ō 2-7:ʯ'/7�O�,biological assay’ = 30Ɵ·6g�mq�x:ǰÌ%Q5�/0
͢:�,biotechnology’ ǔ̗<ǰÌ=�1980 Ɵ»<ø7¦ʡ:Γ¦'5�/0,drug 
delivery system’ ǔ̗= 1980Ɵ»˙ʡ7 1990Ɵ»ø:§:ǰÌ%Q5�O�2000Ɵ»
:JǰÌ�̠NQ/0,computer drug design’ <ǔ̗= 2000Ɵ:�ËǰÌ�̠NQ/0�  
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Ō 2-4 ʴŮʩ̾<ʂƲ<Ȓ˒÷ 
 
 

 

Ō 2-5 đ̐ỠĎĮɺ<ʂƲ<Ȓ˒÷ 
 
 

1980 1985 1990 1995 2000 2005 2010

Knowledge of 
chemical synthesis 

New 
pharmacological 
activity of existing 
substance

Basic 
physiological 
and biochemical 
mechanisms

Time trend : type of scientific information 

1980 1985 1990 1995 2000 2005 2010

Small molecule

Synthesized 
small molecule

Natural 
substrate

Gene
Therapy

Biologics

Time trend : type of drug candidates
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Ō 2-6 ��yĎĮɺ<ʂƲ<Ȓ˒÷ 

 
 

 

Ō 2-7 ā̐</I<ǔ̗<ʂƲ<Ȓ˒÷ 
 
 
  

1980 1985 1990 1995 2000 2005 2010

Small molecule

Synthesized 
small molecule

Natural 
substrate

Gene Therapy

Biologics

Time trend : type of lead compound

Antibody

Protein/peptide

1980 1985 1990 1995 2000 2005 2010

Biotechnology

Protein 
manufacturing

Molecular cloning

Computer
Drug Design

Drug Delivery 
System 

Biological Assay

Antibody
technology

Time trend : type of technologies for drug discovery & development
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������oY���� 

 
� ʉŮëİʫʻ:MPā̐7W_w�Wā̐��l[cx=�1980Ɵ»:ʤżʛ:ȚJɡ
ʙ:̖SQ5�O�W_w�W<ā̐B<̈́ʁ=Ǌ�Ŏ6=ƀ9 7J 40Ɵ͝ ý�N̖
SQ5�/#7�õ�2/0W_w�W�Έ£'/ā̐<°ËǿTƟɁǮʵ6GP7�ʉŮ

ëİʫʻ:MPā̐= 1980 Ɵ»:ȚJǿ�Ţ �1990 Ɵ»:=ɨƀ'5�/0'�'�
^���Y}��k��<ȵƹ�ǰŀ'ūINQ/ 2000 Ɵ»¼Ό=ŝĄ:͓(��Ȇ6
2000 Ɵ»¦ʡ�N=F/Æ̹642/0#<˓ 30 Ɵ<ǮʵT̠P7�ȉȢ<̜̐Àȳ=
2000Ɵ»¦Ν�N^���Y}��k��<ɣQTĥ>5šͷͧǵTɡʙĎ%+5�P7
��ŘķαMotohashi 2007β=̚º>NQ*�ƀ9 7Jđ̐ỠĎĮɺ<āôTʢǣ'
/ā̐��l[cx:��5=�ͪ  7J 1980Ɵ»�N̜̐Àȳ=ɡʙ:ʉŮëİʫʻK
W_w�Wā̐ʌȦĎĮɺ<žçTͩI5�/#7�õ�2/0 
Ō 2-2:ʯ)7�O�W_w�Wā̐= 1980Ɵ»�N̖SQ5�/0MO͝Ɵ<ɻƴ7
'5=�Ō 2-1:ʯ'/7�O�1990Ɵ»ưēMOmq�xWt�Àȳ�ʉŮͧǵTͤ(
5ā̐ʫʻT̖��đ̐ỠĎĮɺTāô'5�PË�ô5�5�/0 
� ʉŮëİʫʻT̖2/ÀȳĠ]ʉŮëİʫʻKW_w�Wā̐6ʈGô%Q/đ̐Ľ<

ɻƴT̠P7�îȳÀȳKȅ̐ʫʻΆʙ<°ȳ̡ȹ�ſ%�Àȳ�ʺȴʛ:ʉŮëİʫʻ

Tɡʊ'5�Ɣřʛ:=ɐ͔ʛſˏ9đ̐ĽTā̜'5�/#7�õ�2/0̐ćõΧ=�

ʉŮëİʫʻ:MPā̐KW_w�Wā̐:MPđ̐Ľ7˾ʰā̜đ̐Ľ76=_��)

PΡŕ:Ͱ��̠NQ/0 
ʴŮʩ̾:Έ'5=�ʈʆŮʛ�ʈĎŮʛ�_{n�:Έ)Pʩ̾�W_w�W�NÀȳ

:ǰÌ%Q/ʩ̾<ţͷõTĘI5�/0Ą�5�ȜȽĮǉ:Έ)Pʩ̾K�Ȉʩɺ͉<ȅ

̡̐ʆÉʊ:Έ)Pʩ̾JǾʙʛ:ǰÌ%Q5�/0ǔ̗:Έ'5=�ʫʻu��KWto

Yɞ�¦Ƶ:ǰÌ%Q5�/0Ą�5�W_w�Wā̐ʌȦđ̐ỠĎĮɺK��yĎĮɺ

<ǰÌ:JêʛʫʻȽΈ�ƭĀTȫ/'5�/0ɻ: 1990Ɵ»¦ʡ¼Ό���yĎĮɺ<
ʵ͓=ɨƀ'/J<<�đ̐ỠĎĮɺ<ʵ͓=g�mq�x:̠NQ/0â̖ʫʻ6W_

w�W<̈́ʁ�~Y�Yx%Q5�/�Y^vc}�l�ǔ̗=�¶Ň<ų̬ʫʻ6=̜

̐Àȳ�ʂƲ'/ǔ̗<�1y�z�x6=ɴ�2/0ʈɺŮʛWtoYɞ��̜ ̐Àȳ�

ʂƲ'/ǔ̗<ʸΧ6ȚJŢ �l �5̐ɺͯ͡ǔ̗�-'5�Y^vc}�l�ǔ̗64

2/0�Y^vc}�l�ǔ̗<ǰÌ= 1980Ɵ»ø7¦ʡ:Γ¦'5�O��ͭƼ<Y
��x642/0 
� Ȓ˒÷õȩ�N�ʴŮʩ̾7ǔ̗<ǰÌ:=±3<Ȓ·ʛ9�q���4P#7�õ�

2/0ʈʆŮʛ�ʈĎŮʛ�_{n�7�ʈɺŮʛWtoYɞ=�ͭĞ 30Ɵ·:ɩ25W
_w�W�N̜̐Àȳ:g�mq�x:ǰÌ%Q5�/0Ģż:��Y^vc}�l�ǔ̗

K̐ɺͯ͡ǔ̗�ʹÂŬəʗǔ̗=�-Q.Q 1980Ɵ»¦ʡ7 19990Ɵýư�2000Ɵý
ư7��NQ/Ȓȟ:Γ¦ʛ:W_w�W�NÀȳB<ǰÌ�̖SQ5�/0 
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������qJ 

�

θδιδκδηεʉŮëİʫʻ:MPā̐��l[cx7W_w�Wā̐��l[cx<

ɻƴ 
 
� Ǌ�Ŏ<ʉŮͧǵ:MPā̐7W_w�Wā̐<��l[cxTͭĞ˓30Ɵ:ɩ25ĩ
˺9OèËTģΓ'�õȩ'/ˢˮʛ̥ȩ=�Ȣʫʻ�øI57ƺSQP0#Q:M25�

ȉȢ<ā̐:�>PW_w�W7Àȳ<ΈÏƼ:3�5�¼¡ 4 ɲ<ȅ̡Ƽ<4Pʩ̠�
ƲNQ/7˱�NQP0 
˃�ɲʢ7'5�ā̐:�>PʉŮͧǵ=�̂ ���Y}��k��<ɯɣ:ª25 2000
Ɵ»ē[�NɡʙĎ'/7<Řķ�4P��-�6=9 �ͪ 7J 1980Ɵ»�Nȓͬʛ
:̖SQ5�/°‘64P�7��#764P0Knellerα2003β=�̜̐ÀȳB<Y�q
���T¦Ƶ7'/ʫʻ�N�ȉȢ<̜̐Àȳ<ʫʻΆʙ=�ɂˍ:ɐC5˾ý§˰

αautarkicβ64P7Řķ'/0)9S1�W_w�W˅7<Ĕȳ:MPʫʻΆʙ�ʤżʛ
:ƀ9 �˾ʰʫʻǏ6<ʰïʫʻ:Íŭ'/ā̐�Ţ�7͟C/0#<ʫʻ=�2000Ɵ
»øF6<ȉȢ<̜̐Àȳ<ɻƴ7'5õȩ%Q/J<0��-<ư<ĈĲT̜̐Àȳ

B<i��YT¦Ƶ:̹Ȯ'/Motohashiα2007β<Řķ6=�ȉȢ<̜̐ÀȳJ 2000Ɵ
»:ç25W_w�W˅7<šͷͧǵTʺȴʛ:̖�M�:925�O�˾ý§˰�N^

���Y}��k��Bǋʐ�ŠĎ'5�P�7͟C5�P0�Ȇ�ā̐��l[cx��

m6W_w�Wʫʻ˲<ā̐B<ΈSOT̹C/Ȣʫʻ�N=�ȉȢ<̜̐ȳʎ:��5

JW_w�W<ā̐B<̈́ʁ=ƀ9 7J 1980Ɵ»�Ng�mq�x:̠NQ5�O�ɗ
'5 2000 Ɵ»�N^���Y}��k��<ɯɣ:ª25ŝĄ'5�/S>6=9�#
7Tʯ'5�P0#<˜ȫ<Ͱ�=�̜ ̐ÀȳB<Y�q���Ki��YTʊ�/â̖ʫ

ʻ7�ā̐��l[cxT��l[cx��m6ˢˮʛ:w�qģΓϊõȩ'/Ȣʫʻ7<

Ȇɞ̻ʛ9Ͱ�:MPJ<7ǮŻ%QP0ÀȳB<Y�q���Ki��Y<řĮ�Ňˆ˲

<�YWm���Pǈƹ�4P0)9S1�2000Ɵ»ýē�N^���Y}��k��<
ȜćƼ�Ơ ǰŀ%QPM�:9OαChesbrough 2003β�̜̐ʉȳ6JʉŮͧǵ˅<šͷ
ͧǵ�^���Y}��k��<ı6ńÂ%QPM�:92//IαGetz & Kaitin 2012�
Judd 201398β�Ňˆ˲�˾ʰ6J^���Y}��k��TǮͩ'5�P7<ǃ̣TǢ
1�-Q�Y�q���Ki��Y<˜ȫ:ĢȐ%Q/<6=9���7��ǈƹ64P0

#Q:ż'5���l[cx���6ˢˮʛ:w�qTģΓ'/Ȣʫʻ<ǐɞ6=�MOŴ

̤ʛ9°ųTȎN�:)P#7�ôȦ/7ƺSQP0ȉȢ<̜̐ȳʎ6ʉŮͧǵ�ħ �

Nˠˡʛ:ųȇ%Q5�/�7<˜ȫ=�̜̐ȳʎ6 25Ɵ¼ ČĊ'5�/˄˲<ųǃ7
JM Į̀'5�P0�-N �iY\�mœ64P7��ā̐<ɻƼ�N�W_w�Wʫ

ʻ<ǉȫ<ʂƲ7ûʊ=̜̐Àȳ:=�;5�NƶΠ<#764O�ʉŮͧǵ��{��
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i�:ųȇ%Q5�/J<7ǮŻ%QP0 
 ̩<˜ȫ<Ͱ�=�̜̐Àȳ<ā̐ʫʻ�|l��xT˱Ż)P 6ţ�9Ͱ�Tʈ

H/I�ȴI5ͻ̟64P0)9S1�Knellerα2003βKMotohashiα2007β<˜ȫ:Ŗ
4 7�ȉȢ<̜̐Àȳ=�ƱȦ�Nͻ̟Ƽ�ǣǶ%Q5�/ʉŮͧǵT 2000Ɵ»:ç2
5ƩĎ'5�O�^���Y}��k��Ǯͩ:M25ā̐ʈʉƼTǹŃ)PȆĲ:Ĳ�

25�P�7��̻̹:9P0'�'�Ȣʫʻ<˜ȫ=�ųΒ:=ʉŮͧǵ˾Ç=ħ �N

İʷƤ:̖SQ5�O�^���Y}��k��Ǯͩ�ā̐ʈʉƼĲ <ȅ/9ǋʐ:9

P7=˱�: �#7TʯĿ)P0H'R�ʉŮͧǵ:ɵɲTƪ5P9N[�Ȣʫʻ�͠ɔ

'5�PM�9�W_w�W7Àȳ<ΈÏƼKƭĀõǜT8�͉<έ�J<:Š�5� 

��7�2/̢ɲ�ͻ̟79P0Ȣʫʻ=�W�e�xKi��Y7�2/Ňˆ˲<�YW

m���O�PȆɞ6=9 �ā̐��l[cx<ĩ˺9O<èǿ̹Ȯ7��ˢˮƼ7

Ŵ̤Ƽ<έ�ǐɞTʊ�P#76�ȉȢ<̜̐ȳʎ:�>PW_w�W<ā̐B<̈́ʁ:

3�5�ȈŘ7=ʑ9P°ųTȎN�:'�̜ ̐Àȳ�ĤPC�W_w�W7<ΈÏƼ:3

�5ȅ/9̢ɲTº£'/ɲ6ǂ˰�4P7˱�NQP0 
ȅ̡Ƽ<4Pʩ̠<˃±ɲʢ=�͝ ƟǮͩ�Ĩ[Q5�PW_w�Wā̐:3�5�ȉȢ

6=ͪ 7J 1980Ɵ»�Nųȇ%Q5�O�ǿ<Ţƀ=4Q8đ̐ỠĎĮɺ<ā̜:W
_w�Wʫʻ˲�̈́ʁ'5�/#764P0)9S1�W_w�Wā̐=ȉȢ6=ħ �N

g�mq�x:̠NQ/°‘64P#7��Ȣʫʻ�NȎN�792/0#QF6�̱ Ŏ6

=W_w�W�ʣǭȅ̐<ā̜:̈́ʁ'5�/7<Řķ=42/J<<αStevens et al. 
2011β�W_w�Wā̐7ʉŮëİʫʻ:MPā̐TȎʬ:õú'/Řķ6=9 �W_w
�Wʫʻ˲�đ̐ỠĎĮɺF6˾N<ǐ6ā̜)PW_w�Wā̐��#QF68<ʷ

Ƥųȇ%Q5�/�TȎʯʛ:ʯ'/Řķ=�ɤšJĴI5ʩPOŭŐ'9�0Ȣʫʻ=�

-<ųǄTøI5ȎN�:'/0>69 �W_w�Wā̐ʌȦđ̐ỠĎĮɺ<žç��

1980Ɵ»�NȉȢ6=ɐ͔ʛŢ�2/#7Jʯ'/0#<˜ȫ=�˃ιʿ6<õȩ̸ΤT
ǰÌ'/0W_w�Wā̐=͝ƟǊ�Ŏ6Ǯͩ�ŌNQ5�P/Iαɕͼ 2014β�#<ʩ
̠Tʈ�'5�ȉȢ<W_w�Wā̐��l[cx<ų̬õȩT̖�#7=�ā̐:�>P

ʉ7Ů<ΈÏKW_w�Wā̐<ȆĲƼT―̻)P 6ȴI5ͻ̟7˱�NQ/�N64

P0W_w�Wā̐:Έ)Pȗ9Põȩ7˱Ż=�˃ιʿ6̖�0 
� ȅ̡Ƽ<4Pʩ̠<˃�ɲʢ=�ʉŮëİʫʻTɡʊ'5�/Àȳ<ɻƴõȩ<˜ȫ�

N�ȉȢ6=˾ý<ʫʻe����vXT4FOȜ'9�Àȳ��ʉŮëİʫʻTɡʊ'5

e����vXT̛Ű'M�7'5�/ÚĲ�42/#764P0ʉŮëİʫʻJ' =

W_w�Wā̐�NʈGô%Q/đ̐Ľ<ɻƴT̠5J�ţǐ̜̐Àȳ�ǐǪ>P��t

c�mq�̐<Ρŕ7=ʑ9P�ş "̡ȹ�ɐ͔ʛſ%�{tsđ̐Ľ<ā̜:W_w

�W=̈́ʁ'5�/#7�ʽ�P0#QF6�ȉȢ<̜̐Àȳ�êʛʫʻȽΈ7ͧǵ)PȚ

ţ<ɾ�=2Țȅǔ̗ϊʩ̾<ʂƲ364P#7�Řķ%Q5�/�αàȼ 2009β�ʉŮͧ
ǵTɡʊ)PÀȳ<ɻƴT̹C/Řķ=̠ƪ/N*�ǔ̗ʂƲ<ʢʛ�˾ʰǔ̗<ƩĎ9
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<��e����vX<»ș9<�=Ēõ―̻%Q5#9�2/0ā̐:�>Pĵģ˺Ă<

ͻ̟ƼαCockburn and Henderson 1998�Fabrizio 2009βT˱ǆ)P7�˾ʰ:ʫʻŖʡ
T4PʷƤȜ)PÀȳ�ɡʙ:ʉŮͧǵJɡʊ)P7<Ǯ̻JǉOʾ3��Ȣ˜ȫ=-Q

TĳŲ)PJ<64O�ȉȢ<̜̐ȳʎ6=�H'R˾ʰ:¢͎)PʫʻKǔ̗<e���

�vXT»ș)Pʢʛ6ʉŮͧǵ�ɡʊ%Q5�/7˱�NQP0ȉȢ=àȦÀȳ<ʫʻ

Ǐ�Ŏ<ʫʻΆʙTɼƧ)PY}��k���w��ǉOʾ25�Oαư̑ 2000β�ţÀ
ȳ<¦ŦʫʻǏ�ʰï6ǔ̗Tʭ ÚĲ�έ�2/7�SQPα̞Ȥ 2003β0̜̐ȳʎ6
J�ţǐ̜̐Àȳ=˾ýʫʻ:Íŭ'�˾ ʰʫʻ˺Ă�©'�îȳÀȳK¦ſ<̜̐Àȳ�

-<»ș7'5W_w�WTɡʊ'5�/<6=9��7Ǯɪ%QP0 
ȅ̡Ƽ<4Pʩ̠<˃ņɲʢ=�ż‘ʔƾΡŕ:3�5�˾ ʰā̐7W_w�W�Έ£)

Pā̐6=õƕ�ʑ925�/#764P0)9S1�ȉȢ<̜̐Àȳ=�˾ ʰ<e���

�vXTƩĎ)PʢʛMOJ�˾ʰ6KN9�/6�9�Ρŕ<ā̐ʫʻTW_w�W:Σ
25�/ȶŌ�̠5ĤQP0͢:̦�[�W_w�W=�̜̐Àȳ�ÈN�<ʆʌαǔ̗ʛ

�mc�ţ���ƔřƼ�Æ�98β6ǐǪ>: �qY�<đ̐Ľ<ʫʻ6ā̐:̈́ʁ'

5�/7̦�P0̱ Ŏ6=�W_w�W�ê̘̕ʈ<̤ɲ�NÀȳ�ǐǪ>: �ʶƀʔƾ

98<ā̐:̈́ʁ'5�/#7�ʯĿ%Q5�PαStevens et al. 2011β0�Ȇ�͝Ɵ<ˍ
Ŏ:�>PW_w�Wā̐=�ȅ́ŎĲ><̐þKʶƀʔƾ<ĀĮ�ɐ͔ʛŢ�J<�ʔƾ

Ρŕ=ŢƉ:ɩP#7Jʯ%Q5�PαFrye et al. 2011β0ȉȢ:�>Pİȷ<Řķ=#Q
F6:ɴ�2/��Ȣʫʻ6ƲNQ/˜ȫTĮS+5˱Ż)P7�Àȳ�ǐǪ>: �ʔƾ

<̐þTW_w�W�ǜƪ)P#7��ŎTłS*W_w�W<ā̐B<̈́ʁ<�364

P7˱�NQP0#<#7=�ɻ:W_w�Wā̐<Ǯͩ�ŌNQ5�Pȑ¶:��5�W

_w�W�ā̐6ȫ/)C�ƭĀT˱Ż)P 6́Ĺɧ�ʩ̠7��P0R�0 
 
θδιδκδθεW_w�W�NÀȳ:ǰÌ%Q/ʴŮʩ̾�ǔ̗<ɻƴ�  
 
ȉȢ<̜̐ȳʎ6�ā̐<ʉŮͧǵ:M25W_w�W�Àȳ:ǰÌ'/ʴŮʩ̾Kǔ

̗Tˢˮʛ:İŲ'/ͷõ<ʫʻ˜ȫ�N=�¼¡ 3ɲ<ȅ̡Ƽ<4Pʩ̠�ƲNQ/0 
˃�:�ɂˍ<ʫʻ6êʛʫʻ<̈́ʁ�Ʃ̹%Q5�/�Y^vc}�l�ǔ̗

αFaulkner and Senker 1995�Henderson et al. 1999β=�ȉȢ6Jʬ�:ʉŮͧǵTͤ
(5W_w�W�NÀȳ<ā̐ʫʻ:ǰÌ%Q5�/��-<ǿ=¹<ǔ̗:ɐC5ʤż

ʛ:ƀ9 �ā̐Ŗʡǔ̗7'5ȚJŢ ǰÌ%Q5�/<=ʈɺŮʛWtoYɞ64O�

F/̐ɺͯ͡ǔ̗J�Y^vc}�l�ǔ̗7İǿ<°Ë6ǰÌ�̠NQ/#764P0

)9S1�ɂˍ:ɐ'5ȉȢ6=ā̐:�>Pêʛʫʻ<̈́ʁ7'5�Y^vc}�l�

ǔ̗=y�z�x6=9 �H'RʈɺŮʛWtoYɞK̐ɺͯ͡ǔ̗�Ţ�2/0ȉȢ6

J̜̐Àȳ��Y^vc}�l�ǔ̗<ʂƲ</I:W_w�WTɡʊ'5�/#7=Ř

ķ%Q5�P�αàȼ 2009β��Ȇ6��Y^vc}�l�ǔ̗Tʊ�P�Y^đ̐Ľ<
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íœ64PǘÇđ̐6�ȉȢÀȳ=ɂˍ:ţ� ôͪQ/#7=M ʩNQ5�O�G*D

̖ʉȳ̹Ȯͷ<���x6=�-<̟ň<�37'5W_w�W7Àȳ<ͧǵ¢͎�Ǥ

"NQ5�P100�Y^đ̐Ľ:��5ȉȢ�ɂˍ:ưśTǝ'/ʆʌ:3�5=�ŢΚʛ

9̟ňT˱ǆ)Pƶ̟�4R���̜̐Àȳ:MPW_w�W�N<�Y^vc}�l�

ǔ̗<ʂƲ�¢Ēõ02/ĩ˺Ƽ�4P�J'Q9�0̚ T͞+[�̜ ̐Àȳ:725��

�rY�k�xT�#)M�9Λȅʛǔ̗<ʂƲ:�W_w�W7<ͧǵ=ͻ̟9ÅˬT

ĘI5�O�-<¢͎=̜ĽΆʙ<ˁ¯Ă<Æ¡:ʣ˜)Pĩ˺Ƽ�4P�7J˱�NQP

0R�0 
˃±:��Y^vc}�l�ǔ̗<ǰÌ= 1980Ɵ»ýē:�ͭʛ:͋#25�O�̐ɺ
ͯ͡ǔ̗= 1990 Ɵýư:�ͭʛ:��Ȇ6ʈɺŮʛWtoYɞ=̹Ȯ'/˓ 30 Ɵ·:ɩ
25g�mq�x:ǰÌ%Q5�/0F/�đ̐ỠĎĮɺ7'5=ʹÂŬəʗ� 2000Ɵ
ýư:�ͭʛ:ǰÌ�̖25�/0�Ȇ�â̖ʫʻ6êʛʫʻ<̈́ʁ�ʯ%Q5�/ʈʆŮ

ʛ�ʈĎŮʛ�_{n�:Έ)Pʩ̾=�30 Ɵ:ɩ25g�mq�x:ǰÌ%Q5�/0
#QN<˜ȫ=�ʴŮʩ̾Kǔ̗<ʸΧ:M25êʛʫʻǉȫ<ā̐B<ʵ͓�ʑ9PȒ

˒÷�q��6͋#25�P#7Tʯ'5�O�ȅ'�ʩ̠64P0#QF6�ā̐:��

5W_w�W�̜̐Àȳ:ǰÌ'5�/ʴŮʩ̾�ǔ̗:Έ'5�ɻ ͓<Ȓ˒÷<Ͱ�T̻

(/Řķ=ʩPOɴ�0Ȣʩ̠=�ʴŮʩ̾�ǔ̗<ʸΧ:Ƹ(5�̜̐Àȳ=W_w�

W7<ͧǵ<ƫǄTƐť)Pƶ̟�4P#7TǂĹ'5�P0̜̐Àȳ<ųĊΚ:��5�

�|l��x <ʯĿT£��Pʩ̠64O�#<#7=Ɂˉ6̰' ˱Ż)P0 
˃�:�â̖ʫʻ�~Y�Yx'5�/ʈʆŮʛ�ʈĎŮʛ�_{n�:Ą�5�ȜȽĮ

ǉ<ʩ̾K�Ȉʩɺ͉<ȅ̡ʈʆɡƼ<ʩ̾J�ʤżʛ:ǿ=ƀ9�J<<W_w�W�N

ā̐:ǰÌ%Q5�/0ǔ̗:3�5J�ā̐:ɡʊ%QPŖʡǔ̗0>69 ���yĎ

ĮɺKđ̐ỠĎĮɺ��ÆõŬ�̒ ʚ̜þ�ʹ ÂŬəʗ7ȷ19�r�vX6ǰÌ%Q5

�/0#<M�:�ȉȢ6=�â̖ʫʻ6͟CNQ5�/ʴŮʩ̾Kǔ̗¼š:J�ƜƠ�

ʸΧ<ʴŮʩ̾Kǔ̗�êʛʫʻ�Nā̐ʫʻ:J/N%Q5�/#7�ȎN�792/0 
̙ 2-4:ʯ'/7�O�-<ˊŋ=�ā̐ʫʻ<Ț ɣ79Pā̐ȸʛ<ͳŲȒ:ʈ�%
QPʈʆŮʛ�ʈĎŮʛ�_{n�<ʩ̾�N�ā̐Ƹʊʫʻ<͋ɲ79P��yĎĮɺ-

<J<KȈʩɺ͉<ȅ̡Éʊ<ʩ̾���yĎĮɺTđ̐ỠĎĮɺF6ȚͲĎ'5� 

/I<ȜȽĮǉ<ʩ̾K�ȚͲĎʫʻͭʷ6ĎĮɺ<̐ʆʛƼ͉ṰÎ)P<:ʊ�NQ

PʈɺŮʛWtoYɞ�WtoYu��K̒ʚ̜þ<̜ͦ:ʊ�P�Y^vc}�l�ǔ

̗�̐ ɺĈǄTȚͲĎ)P/I:ʊ�P̐ɺͯ͡ǔ̗�-'5ʫʻɌΑ6<ǉȫɺ64Pđ

̐ỠĎĮɺ-<J<:F6˿P0)9S1�ā̐<Ŗʮʫʻ�NƸʊʫʻ�Ț˙ǉȫɺ7

9Pđ̐ỠĎĮɺF6�Ţȷ9ʴŮʩ̾7ǔ̗��W_w�W�NÀȳB7J/N%Q5

�/#7:9P0 

                                                   
10 https://www.mizuhobank.co.jp/corporate/bizinfo/industry/sangyou/pdf/mif_156.pdf 
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#Q=�ȉȢ<̜̐ȳʎ6=�ƱȦ�Nɂˍ<°ËT¦Ƶ:Řķ%Q5�/ʈÇȽ˺ǀŘ

αHenderson 1994�Gambardella 1995�Cockburn and Henderson 1996�Hara 2003β
K�Y^vc}�l�ǔ̗αFaulkner and Senker 1995�Henderson et al. 1999β:N
*�MOƜƠ�êʛʫʻǉȫ��Àȳ<ā̐ʫʻ:ɡʊ%Q5�/#7TǂĹ)P0)9S

1�ā̐<èʫʻɌΑ:ɩ25�W_w�W<ʴŮʩ̾7ǔ̗<ćȫʛ9ɡʊ=�ȉȢ<̜

̐Àȳ:725ā̐ʫʻ<ˁ¯Ă:ƬΜ)Pͻ̟9�Vcq�79P7˱�NQP0 
 
θδιδκδιεʴŮʩ̾�ǔ̗<ʸΧ:Ƹ(/W_w�W7Àȳ<Ͳö9ͧǵ<4OȆ 
 
� Ȣʫʻ<˜ȫ=�ɹ Ůʩ̾Kǔ̗<ʸΧ:M25�Àȳ�êʛʫʻȽΈ7<ͧǵ<�q�

�TÊ�õ>PC�64P#7TʯĿ'5�P0ʈʆŮʛ�ʈĎŮʛ�_{n�7ʈɺŮʛ

WtoYɞ=�W_w�Wʫʻ:M25ˠˡʛ:Wt�w�x%Q�ā̐:ɡʊ%QPqY

�<ʴŮʩ̾Kǔ̗64P7��P0�Ȇ��Y^vc}�l�ǔ̗K̐ɺͯ͡ǔ̗�ʹ Â

Ŭəʗǔ̗98=ƻͥ:ôʅ'5ʙͯ'�4PɻŲ<Ȓȟ:ā̐:JƸʊ%QPM�:9

2/qY�<ǔ̗7��P0 
ý˲<qY�<ʴŮʩ̾Kǔ̗<ʂƲ:=�W_w�W7΄ȟʛ�3čǠʛ9ΈÏTÐ

3<�Ʋˇ64R�0ʈʆŮʛ�ʈĎŮʛ�_{n�7ʈɺŮʛWtoYɞ=�ȉȢ6=ţ

Ů<đŮͷKʆ˒Ůͷ<ʫʻŵ6§:ʙ̠�Άʙ%QP0ţ̡ȹ9ţŮ<đŮͷKʆ˒Ůͷ

=�Ţ <ʔƾΡŕKʫʻ�X��yT_��'5�O�đ˲Kʫʻ˲7ƜƠ�|tx��

cTƫǉ'5�P0'/�25�ȉȢ<̜̐Àȳ=§̟9ţŮ<đŮͷKʆ˒Ůͷ7΄ȟʛ

�3čǠʛ9W�YW�mT˚G�ʈʆŮʛ�ʈĎŮʛ�_{n�KʈɺŮʛWtoYɞT

g�mq�x:ʂƲ)PǋʐTĤP<�̄�^�k��79R�0� 3�<Ŏï̜̐À

ȳ=W_w�W7#�'/čǠʛ9ͧǵT̖25�O�Wmv�m̜̐7´ţŮ< AK�
�l[cxαKojima 2011βK�Śͼ˰̜̐7ďɤͮţŮ:MP�i�so�q�<ëİ̪
ʾαShionogi Homepageβ98�Ë:Ǥ"NQP0 
� �Ȇ�ā̐:ɡʊ%QPâˀǔ̗<ʂƲ:=�Ͳö9W_w�W7<�]�_m'/qY

���9ͧǵ�ͻ̟64R�0ˁ ¯ßÅTʂƲ)P/I:=�̜ ̐Àȳ=ȜȞ9ȅǔ̗:¹

ʰMOȍ Wcom)Pƶ̟�4P0-</I:�Àȳ=âˀǔ̗T¹ʰMOɄʬ:̭Î'�

MOm��wX�:ʂƲ'5� ƶ̟�4P0#QTĩ˺:)P:=�Àȳ=ȅǔ̗<ĈĲ

Tƛ:ƜƠ Z]ts'��Ȋ4Pǔ̗�ā̐:ȜȞ-�0792/7�:-<Ž΅ŷ6

4PW_w�Wʫʻ˲:˕ȍ Wcom'5ǔ̗TʂƲ'5� #7�ͻ̟64P0ȉȢ

<̜̐Àȳ�#<M�9ʛʬ9ǔ̗ʂƲTôȦ5�P�8��=ʒł�4P0Ë�[ iPS
˗˹ǔ̗=ȉȢ�^�lz�<ǔ̗64Oêʛ”;<ǗçJƩ ŌNQ5�P:J��S

N*�iPS˗˹:Έ)PʉŮͧǵ=k�`����w���c�mYm˅:ɐ͔'5¢ɡʙ
64PαBarfoot et al. 2013β0°ų�ñʈđʗ:��5ȉȢ=ɇīʛ:ʫʻ�Ʃ���-<
˽ơƸʊ=¹Ŏ7ɐC5ͩU6�9�αWatatani et al. 2013β0 
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8<ţŮ˅<8<ʫʻ˲�ā̐:ƭʾ3âˀǔ̗TΆʙ)P�=®ɪ�Ζ'�/I�

emerging technologyTqY���:ʂƲ)P/I:=�ʈʆŮʛ�ʈĎŮʛ�_{n�<
ʩ̾KʈɺŮʛWtoYɞ<ćʃʛ9ʂƲ6ǰȰ'/M�9čǠʛ9W�YW�m=¢Ͳ

64P0H'R�ǔ̗��m6Ž΅ŷ64PW_w�Wʫʻ˲TİŲ'�-<ʫʻ˲:�]

�_m'/ͧǵT̖�C�64P0ìÇʛ9ͧǵˇ7'5�͝ ƟŢ <̜̐Àȳ�ǫʊ'ū

I5�Pʫʻg��<ǐɞαȨȢϊŒʋ 2013�̑ ʋ 2013β�Ȝć�J'Q9�0Ȣǐɞ=�
̜̐ÀȳØ�ǔ̗{�nTZXtk�<ƫ6ǰʯ'�-Q:Į̀)PʫʻTW_w�Wʫ

ʻ˲�����n)PƫǄ<ʉŮëİʫʻǬ˖��d��64P0#�'/ǐɞ:M25�

ʂƲTʢǣ)ǔ̗TÐȜ)PW_w�Wʫʻ˲TćʃM İŲ6��͛ͥ9ʉŮͧǵ:M

Pǔ̗ʂƲTųʅ%+P#7�6�P0R�0-<řĮ�̜ ̐ÀȳØ=�ʂƲ)C�âˀǔ

̗:3�5ʛʬ:ZXtk�:ĢȐ%+P#7�ͻ̟79P0-</I:=�ā̐:ɡʊ%

QPĩ˺Ƽ<4Pâͩǔ̗:3�5�-<ǀŘTƛ:Ǖǲ)Pǔ̗ǀŘ<ģΓ˺Ă�̜̐

Àȳ:=Ʃ ɔINQP0#<˺Ă<ƩĎˇ7'5�ǔ̗ǀŘTǬ˖ϊģΓ)PŽ΅ͷ˭T

̜̐Àȳï:̪>P#7��Ȱ0R�0 
 ̩<˱ŻTŌ:˫I/<�Ō 2-8 64P0Ō:ʯ'/ 2 3<ͧǵ�q��=�̜̐À
ȳ�êʛʫʻȽΈ�Nȅ̡<ʴŮʩ̾Kǔ̗TʂƲ)P7��ǂĹ6Ȣ͉ʛ9Ͱ��4P

S>6=9���ͧǵT§ž)P~��êʛʫʻȽΈØ:4Pα1<�q��β��̜̐À
ȳØ:4P�α2<�q��β�ʑ9P0êʛʫʻȽΈï:~��4PřĮ�-<ȽΈï<
Ţ <ʫʻ˲<ǉȫTˠˡʛ:ʙǩ'�ÀȳØ:ǰÌ)P#7�ĩ˺79P0ȧ´ţŮ��

Ůï:õǾ)Pȷ19k�nTΓʺ'�ÀȳØ:ˠˡʛ:ǀŘTǰÌ6�P¸˚GTȶˋ

'5�PË11�ȧďţŮ�Ůï<̝ǿ<k�nTÀȳ7ćʃʛ:ëȜ'5Y}��k��:

˨"Pȅ/9^���Y}��k��ǋʐTǑ1ô'5�PË12 98T̠5J�ţ̡ȹ9
êʛʫʻȽΈ=�ā̐<à79PWYwWKǔ̗T́ź:Ȝ'5�O�Ůï:~�Tˬ�5

ʫʻǀŘTčǠʛ:Ǭ˖)PKOȆ=�Àȳ�ˠˡʛ:ȜȞ9ʫʻk�nTʂƲ)P<:

Ͳ'/�|l��xmqY�7��P0F/�ţΊţŮ:=äʓ<xt�ʫʻ˲�Ţ Őˌ

)P�iPS˗˹ǔ̗=´ţŮ iPS˗˹ʫʻǏαCiRAβ:Γʺ'5�P�98�-Q.Q
<êʛʫʻȽΈ:M25ƩG<4Pʫʻõͼ:ɻ̅�4P/I�Àȳ<ͻɲΡŕ:ĮS+

5Ͳö9ʫʻȽΈT7W�YW�mT˚H#76�{�n:Į2/ʫʻk�nTćʃʛ:

ʂƲ6�P��txJ4P0R�0�Ȇ�2<�q��=�ÀȳØ�ʂƲ)C�ʴŮʩ̾K
ǔ̗Tǰʯ)Pƫ</I�Àȳ�ɻŲǔ̗<žçTŌO/�7�:=Ͳ'/KOȆ7̦�

P0 ͟'/7�O�#<řĮ�ÀȳØ:âˀǔ̗<ĈĲTǕǲ'5žç)C�ǔ̗Tʛʬ

:İŲ'5� ˺Ă�ɔINQP��ɾ2/ǔ̗TȜ)PW_w�Wʫʻ˲T͛ͥ:Ǭ˖

'5ǔ̗TʂƲ'5� :=�#1N�Ͳ'/�|l��xmqY�64R�0#<M�:�

                                                   
11 https://plaza.umin.ac.jp/tri-u-tokyo/ja/mapping/index.html 
12 https://oi.tohoku.ac.jp/ 
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ʴŮʩ̾Kǔ̗<ʸΧ:ĮS+5�ʑ9PʉŮͧǵ<ƫTÊ�õ>5� έƤ9W�YW

�m�|l��x��̜̐Àȳ:=ɔINQP7ƺSQP0 
 
�������4*/!6#.4�Whj��f 

 
Ȣʫʻ�N=�Ǌ�Ŏ:��5W_w�W=ƀ9 7J 1980Ɵ»�Nˠˡʛ:ā̐:̈́
ʁ'�â̖ʫʻ6͟CNQ5�/ʴŮʩ̾Kǔ̗¼š:J�ƜƠ�êʛʫʻ<ǉȫ�Àȳ<

ā̐ʫʻ:ɡʊ%Q5�/#7�õ�2/0â̖ʫʻ6̦SQ5�/M�9 2000Ɵ»<˾
ý§˰�N^���Y}��k��B<͓Ǳ7�2/°‘=�ā̐��l[cx<ˢˮʛ

õȩT̖2/Ȣʫʻ6=̚º>NQ*�ā̐:�>PʉŮͧǵ=ȉȢ6Jħ �Nƽƛʛ

9ʅ‘7'5̠NQ5�/0#<#7=�̂ ���Y}��k��Ǯͩ=Ǌ�Ŏ<ā̐ʈʉ

ƼĲ <Ňˆ7=9N*�ʉŮͧǵ<͉<Ĳ 98<̢ɲ�H'Rͻ̟7<ʯĿT£�P0 
W_w�W<ā̐B<̈́ʁ=�ā̐ȸʛͳŲ<ɬɜ79PʈʆŮʛ�ʈĎŮʛ�_{n�

<ʩ̾�N�ʫʻ<ǉȫɺ64Pđ̐ỠĎĮɺF6ʫʻ<èɌΑ:��5̠NQ�ā̐ʫ

ʻ< ɣ�N¡ɣF6�W_w�W<ʴŮʩ̾7ǔ̗<ćȫʛ9ɡʊ=ȉȢ<̜̐Àȳ:

725ā̐ʫʻ<ˁ¯Ă:ͻ̟64P#7��4N/I5ʬ̲%Q/0ȉȢ6=�˾ ʰ:Ʃ

�ā̐ʫʻŖʡTȜ%9�Àȳ�ʉŮëİʫʻKW_w�Wā̐<žçTͤ(5»șʛ:

šͷʩ̾Kǔ̗Tɡʊ'5�O�ʰïʫʻ7=ʑ9P�]�_m<ā̐TʉŮͧǵ:ɔI

5�/ÚĲ�42/0#<#7=�Àȳ�˾ý6Ȝ)Pǔ̗Kā̐�Y��Y�<ƩĎϊǟ

á<ʢʛMOJ�H'RÀȳ�Ȝ'9�/ƨ�ǔ̗K�KN9�/ôȦ9�ʔƾΡŕ<ā̐T
ǜƪ)P#7��ā̐:�>PW_w�W<Ȝć9̈́ʁ<�364O�¶ưJW_w�W�

ā̐:ȫ/)C�ƭĀ79O�P<6=9���7<ʯĿT£�P0#<ɲ=�W_w�W

ā̐<õȩT̖2/Ɂʿ<˜ȫ7JΈͧ)P/I�Ɂʿ6ȗ:̰' ˱Ż)P0 
Ȣʫʻ�NƲNQ/ųĊʛʯĿ7'5=�ɹ Ůʩ̾Kǔ̗<ʸΧ:Ƹ(5�̜ ̐Àȳ=W

_w�W7<ͧǵ�|l��xTÊ�õ>PC��7��ɲ�Ǥ"NQP0ʈʆŮʛ�ʈĎ

Ůʛ�_{n�KʈɺŮʛWtoYɞ<M�:�W_w�W�Nˠˡʛ:Àȳ<ā̐:ǰ

Ì%Q5�/ʩ̾�ǔ̗7�4PɻŲȒȟ:�ͭƼ:žç)C�ȅ�r�vXǔ̗Kȅ̡Ŗ

ʡǔ̗76=�Ͳ'/W�YW�m<ƫǄ7ɔINQP�|l��x <̟ň�ʑ9P7

˱�NQP0ý˲:=�ţœ<êʛʫʻȽΈ7<čǠʛ�3΄ȟʛ9ͧǵ�Ĳ�5�O�̜

̐Àȳ:=ȽΈţŮ˅7<ΈÏȶˋĂ�ɔINQM�0�Ȇ�ư˲6=�ʂƲ)C�ǔ̗T

Ȝ)Pʫʻ˲7Ôú<ͧǵTqY���:˚U6� #7�ţ°64O�-<řĮ�̜ ̐À

ȳ:=ǔ̗ǀŘ<Ǭ˖ϊģΓ˺Ă<ƩĎ�ͻ̟9�|l��x <̟ň79P0R�0 
 
Ȣʿ<ʫʻ<ʎ<�3=�đ̐ỠĎĮɺ<ā̜:F6˿N9�2/α4P�=Țø�

N-QTʢʛ7'9�2/βʉŮͧǵ��l[cx:3�5=ǦǥôȦ5�9�#764

P0̜ ̐Àȳ<ā̐ʫʻ<�˰ʛ9ʢʛ=�Άʙĩ˺9đ̐ỠĎĮɺTʂƲ)P#764
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P/I�đ̐ỠĎĮɺ<ā̜Tʢǣ%9�ʉŮͧǵ�ʫʻW�YW�mèÇ<y�z�

x9ͷõTĘIP7=˱�: �0'�'9�N�Ȣʫʻ6_��%Q5�9��đ̐Ỡ

ĎĮɺ<ā̜:˿N9���l[cxTͤ(5W_w�W�NÀȳ:ʵ͓%Q/ā̐Έͧ

ʩ̾Kǔ̗�ŭŐ)P#7=ƹ:ˬ ƶ̟�4O�¶ưÀȳB<W�e�xKY�q�

��˅�NȎN�:'5� #7�ƶ̟0R�0 
Ą�5�ȉȢ<ʈĻʴŮõͼ6=�ţŮ�Àȳ6Ü ʫʻ˲<x��{�d<ř7'5J

ͻ̟9ƭĀTȫ/'5�/#7=˱ǆ�ƶ̟64PαKato and Odagiri, 2012β0-Qǻ�
ā̐:�>PW_w�WʫʻȽΈ<ƭĀ7'5=�Àȳ:ʵ͓%Q/ʴŮʩ̾Kǔ̗7�

2/ʀ�ˊŋ0>69 �MOƠˊ9̢ͼ6ǥ�Pƶ̟J4R�0 
W_w�W�ΈSPā̐:�>P��s���d<ƭĀ:3�5Ēõ˱ŻôȦ5�9�

#7J�Ȣʫʻ<ʎ64P0Ō 2-16ʯ'/M�:�1990Ɵ»¦Ν�N�ʉŮëİʫʻ
:MPā̐KW_w�Wā̐<Άʙ<ĥ>ʞ7'5mq�xWt�Àȳ�ΈÏ)P°Ë�

ȉȢ6J̠NQ5�P0'�'9�N�Ȣʫʻ<˜ȫ=�2010Ɵ»ưē<w�qTĴU6
�N*�MO͝Ɵ<ȉȢ<̜̐ȳʎʇŜTƶ*'JĢȐ'5�9�0͝ Ɵ�Ǌ�Ŏ6Jā̐

TǐǪ>P�Y^��s���ŝĄ'�ƞǉ 29 ƟȒɲ6 30 ʰ͝�ā̐��s��� ř
Tȫ/'5�P130��s��<Έ£:3�5=�ͭĞ 30 Ɵ¼ :ɩP΄ȟ·T̤Ż'/
Ȣʫʻ<˜ȫ��Ț͝K#<â<x��yT®ɪ)P:=ƶ*'JͲ%9�ĩ˺Ƽ�4O�

#<ɲ=ʏǂT̟)P0 
  

                                                   
13 http://www.meti.go.jp/committee/kenkyukai/bio_venture/pdf/001_07_00.pdf 
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1) ˠˡʛ:ʂƲ%QPʴŮʩ̾Kǔ̗αʈʆŮϊʈĎŮʛ�_{n��ʈɺŮʛWtoY
ɞ98β 
 

čǠʛͧǵ 
           

̜̐Àȳ  ţœ<ţŮ˅ʫʻȽΈ 
     (ţ̡ȹđŮͷ˅) 

 
2) 4PɻŲȒȟ:�ͭƼ:ʂƲ%QPȅ̡ǔ̗ 
 

Ôú�3qY���9ͧǵ 
     ǔ̗ A<§̟ʫʻ˲ 
  ̜̐Àȳ  ǔ̗ B<§̟ʫʻ˲ 
     ǔ̗ C<§̟ʫʻ˲ 
 

Ō 2-8 ʴŮʩ̾Kǔ̗<ʸΧ:Ƹ(/Ͳö9ʉŮëİʫʻ<�q�� 
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l�k� ��&+�>s�<X -S}�np�>sLehj�r?�*2$� 
'�`M���dHG�~=��:M- 
 
�����4'2% #.4 

 
� ˃θʿ6�W_w�W�ā̐:̈́ʁ'5�/ʴŮʩ̾Kǔ̗<ïŸTõȩ'/��ā̐ʫ

ʻ<ȣȃ79Pʩ̾Kǔ̗<G9N*�đ̐ỠĎĮɺ7��̜ĽỠ-<J<TW_w

�W�ā̜'�Àȳ:žô'5˽ơΆʙ�̖SQ5�/W_w�Wā̐<Ë�ŢǿŭŐ)

P#7�õ�2/0Perkmann Nα2013β<Ų˰:Ʊ�7�ý˲<ʴŮʩ̾Kǔ̗=W_
w�W<ŁȳĎʫʻ�J/N) scientific output�ư˲<đ̐ỠĎĮɺ= commercial 
output 7Åˬ4>NQP0Commercial output � scientific output 7ʑ9Pɲ=�
commercial output<řĮ�̜ ĽTʢǣ'/Ƹʊʫʻ<ͷõF6W_w�Wʫʻ˲�ųȇ)

P#764P0#<#7=�W_w�Wʫʻ˲�ʈGô) commercial output �Àȳ<Y
}��k��:ĠE)ćȫT˱�P 6ʏǂT̟)P09,9N�Ƹʊʫʻ=�W_w�W

ʫʻ˲�§:ųȇ)PŖʮʫʻ7=-<Ƽ͉7ƷĲƼ�ʑ9P#7�Ơ ̦SQ5�P�

N64P0 
Ŗʮʫʻ=˾ɶʅ‘<ʆ̥<���vXWTǟ"Pʫʻ64P�Ȇ�Ƹʊʫʻ=Ɣř:

Ͳʊĩ˺9m�tcF6̜ĽỠ<Ƽ͉T̋7'͙Hʫʻ64O�¥˲<Ƽ͉=ʑ9P

αStokes 1997�Dorf 2001β0ā̐:��5J�ā̐ȸʛTͳŲ)PɌΑ=�ʈÇ<Ƚ˺K
�_{n�T͠ɔ)PđŮʈɺŮ<Ŗʮʫʻ<ǉȫ:Ŗ4 <:ż'5�Ƨ�ˡ ā̐Ƹ

ʊʫʻɌΑ=�ͳŲ'/ā̐ȸʛ<Ƚ˺TͲö:̹ˉ)P/I:�̐ć�̐ɺĈǄ�ůèƼ

<����qTːȮ'9�N��yĎĮɺTǹŠ'��x:Ǘ£ĩ˺9m�tcTȜ)P

đ̐ỠĎĮɺTĤƲ'5� #7�ʢʛ79P0-</I�¥˲<ʫʻ<Ƽ͉KɔINQ

Pʫʻ˲<˺Ă:Ͱ��4P#7=Ÿȏ:ǁÝ%QP0 
F/�Ŗʮʫʻ7Ƹʊʫʻ6=ʫʻ˲<ƷĲƼJʑ9P0Ŗʮʫʻ˲=�ȅ̡Ƽ<4Pʙ

̠�ʙȎT'5�-QT̻Ȃê̙˅6˾N<^�lz�vXTʯ)#76ʴŮg��{vX

�N<̲̬TƲP/I�something new TʙÑ)P#7:Ʃ��s��k��TǢ3��
Ƹʊʫʻ˲=�ʫʻ<ͭʷ6̜Ľ7'5Ēõ9m�tc�ƲNQ9�řĮ�ʫʻT¦Ƀ+;

[9N*�ȅ'�ʫʻǉȫTô'5¤:ʙ̙'M�7���Y�y7=ʤĢ)PʫʻƷĲ

ƼTǢ3#7:9PαȤ  1994�Stokes 1997β0 
ā̐=��x:Ǘ£)P˽ơ̮ΫɌΑ6ξĀ¼ <đ̐ỠĎĮɺ�Άʙ¦Ƀ79Pέ

�Ƿ˵ʃTȜ)P̜ĽΆʙ64O14�˽ơ̮ΫɌΑ6¢ìĮ�̠3�P7�ʫʻɌΑ:Ǎ2

5ú<đ̐ỠĎĮɺTͳ]ʣ%;[9N9�/I�˽ơΆʙ:ͩIPđ̐ỠĎĮɺ�

Ēõ9̜ĽỠ7'5<Ƽ͉TȜ)P��ƸʊʫʻɌΑ6̠ȴIT̖25ǅͻ:đ̐Ỡ

                                                   
14 http://www.jpma.or.jp/opir/news/news-29.pdf 
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ĎĮɺTͳǚ'9 5=9N9�0ɻ:�˽ơΆʙɌΑ6<¦Ƀʆʌ< 80-90%=̐ć�ů
èƼ�̐ɺĈǄ<�*Q�64OαPrentis et al. 1988�Kola and Landis 2004β�#QN=
ƸʊʫʻɌΑ6đ̐ỠĎĮɺ�Ǣ3Ƽ͉7'5̠ȴI�ɔINQP̟˕64P0'/�

25�ā̐:�>PƸʊʫʻɌΑ=���l[cx<ǉĳ:ţ� ƬΜ)Pͻ̟9ʫʻɌΑ

64O�Ƽ͉JƷĲƼJʑ9PŖʮʫʻT§:ųȇ)PW_w�Wʫʻ˲�ƸʊʫʻF6

˾Nųȇ'/řĮ:�͉ <έ�đ̐ỠĎĮɺTʈGô+P<��7��ɲ=�Ēõ9Ȳ̬

�ƶ̟64P0 
�Ȇ6�W_w�Wā̐<ȜʊƼJ4P=*64P0Ǌ�Ŏ6=�͝ ƟW_w�Wā̐<

Ǯͩ�̦SQ5�Oαɕͼ 2014β�-#:=ÈN�<Ǯͩ<ʆʌ�4P=*64P0ȉȢ
6W_w�Wā̐�Ǯͩ%QP:˿2/˛˥T̰˗:̹Ȯ'�-<ʆʌTǬP#7=�W_

w�Wā̐<ŪƪƼTǬP 6ͻ̟64P0F/�ā̐�iY\�mœʫʻΆʙ64P¼ �

ʫʻ<͋ɲ79PʴŮʩ̾=W_w�Wʫʻ<ʙ̠�N§:J/N%QP/I�ʙ̠T'

/ƪµKĸ͘ʫʻ˲�ā̐ƸʊF6ųȇ'/Ȇ��W_w�Wʫʻ<ǉȫ�ā̐Y}��

k��:˨�OK)�<6=9���7��ʾřJĤQP0R�0ųΒ�̱ Ŏ6=ţŮʙm

q�xWt��Ţ <Λȅʛȅ̐TʈGô'5�OαKneller 2010β��Y^��s���
˷25�9�ȉȢ6=�ͪ 7JηοξζƟ»�NW_w�Wā̐:M25đ̐ỠĎĮ

ɺTW_w�Wʫʻ˲<Ă6āô)P̮G�̖SQ5�/#7��˃θʿ<ʫʻ�NȎN

�:92/0 
¼ MO�W_w�Wā̐�J/N)ûɲ=È9<��8��2/qY�<ā̐��l[

cx�W_w�Wā̐:A%S'�<��Àȳ=W_w�Wā̐78�ͧǵ'5� C�

9<��7�2/ɲ:3�5ŢΚʛ9˱ŻT)P#7�ͻ̟64R�0 
Ȣʿ6=�W_w�Wā̐<Ǯͩ˛˥TːȮ)P#7�W_w�Wā̐:�>Pā̐Ƹʊ

ʫʻ<͉:3�5Ųͽʛ9õȩT̮GP#7�W_w�Wā̐��l[cx6Àȳžô�

�F ͩU6�P°ËTõȩ'5-<̟ňTǬP#7�<ι3Tͤ'5�W_w�Wā̐<

ŪƪƼK�W_w�Wʫʻ˲<ā̐Ƹʊʫʻ<e����vX���l[cx<ɻƼ:Ƹ(

/W_w�Wā̐<ĤPC�ȆĲƼT̻*P#7Tʢʛ7)P0F*ιδθ�ιδι6ā̐

<ƸʊʫʻɌΑ7W_w�Wā̐:3�5<˸Ȕʩ̾TȀʆ'�ιδκ6Ȣʿ:�>Pʫ

ʻ<������cTʯ)0-'5�������c:ɚ2/ĭȲ̨<̰˗T�ιδλγι

δμγιδν6ƄΆ)P0 
 
����>s�Lehj]� 

 
� đŮʈɺŮ<Ŗʮʫʻ�Nā̐ȸʛTͳǚ'/ư�-<ā̐ȸʛ<Ƚ˺T̹ˉ)PÈN

�<ɺ α͉��yĎĮɺβT�x:Ǘ£ĩ˺9đ̐ỠĎĮɺF6ȚͲĎ)PɌΑ�ā̐<

ƸʊʫʻɌΑ64P0ā̐<ƸʊʫʻɌΑ6=���yĎĮɺ:ȷ19ȶͦÒΨTĄ�9�

N̐ʆɡƼ�̐ ɺĈǄ�ůèƼ<����qTɪŲ'�˽ ơΆʙĩ˺9���VY�TȜ)
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PĎĮɺ<ʂƲTʢǣ)0��yĎĮɺ=Ȉʩɺ͉K¹ʰɻ̫ĎĮɺ<ǀŘ�NƲNQP

řĮJ4P'�ŭŐ'9�řĮ= high throughput screeningαÆõŬ<řĮβK�V�l
wXm��Yɞ α˅ǘÇ<řĮβ6ʂƲ%QP0��yĎĮɺ�ÆõŬĎĮɺ64Q[ȜȽ

Įǉ:MPȷ19̳žÇŠǱTͤ(5�ǘÇK̒ʚ̜þ64Q[W�}ͺˬǱKˑ˅ȷ1

9ÒΨTȇ'5�-<̐ʆɡƼ�ůèƼαȸʛ̒ʚ��_{n�B<ͳǚƼKäʓĜƼ<Æ

ɨ98β�̐ɺĈǄ<Ƽ͉T̹C9�N�x:Ǘ£6�PƼ͉TȜ)PĎĮɺF6ȚͲĎT

ͩIP0Éʊȸʛ�¢Ȏ9FFȈʩɺ͉<ȅ̡̐ʆÉʊ<ʙ̠�ā̐<�2�>79Př

ĮJ4P��-<řĮ6J�ȅ̡Éʊ�̠�0%Q/Ȉʩɺ͉TȶͦŠǱ'5đ̐ỠĎĮ

ɺTā̜)Pā̐ƸʊʫʻɌΑT˛9�7˽ơ̮Ϋ:=ͩI9�0)9S1���yĎĮɺ

<̐ʆɡƼ�̐ ɺĈǄ�ůèƼ<���VY�T̠ȴI9�Nđ̐ỠĎĮɺF6ȚͲĎ)

Pā̐ƸʊʫʻɌΑ=ā̐:ƶΠ9mvt�7��P0 
F/�ā̐ƸʊʫʻɌΑ6=ā̐ȸʛŪƪƼȲ̬J̖SQP0ȚͲĎɌΑ6ƲNQPu�

�ĎĮɺTʊ�5�ɾ2/ÉʊɲK�_{n��Ēõ9̐ćTʯ)��̫ Ÿĩ˺9ˊŋT͌

�PɏƼTʯ%9���7�2/Ȳ̨�Ĉɺ���6̖SQ�˽ ơΆʙ:ͩIP:Ö)P̐

ćůèƼ���VY�Tʯ)�8��<ùŲ�̖SQP0J'ĎĮɺ<̐ćůèƼ̐ɺĈ

Ǆ<ȚͲĎ�¢Ēõ�J' =ā̐ȸʛŪƪƼ�Ʉ' Ȳ̬%Q*:˽ơΆʙɌΑ:ͩH

7�˽ ơ̮Ϋ6̐ć�¢Ēõ�ÿÉʊ�̫Ÿˊŋš�đ̐Ľ7'5<̐ɺĈǄ<Ƽ͉�¢Ͳ

öαĒõ9̔¦ȖΘ�ƲNQ9��ēɨȟ�ʪ)<P˅β˅ <ʆʌ6˽ơΆʙ=ŧǼ)P#

7:9P0 
ɴ̻�Ι˽ơɌΑ6=�xTʊ�/ųΫ�ôȦ9�/I�đ̐Ľ<Ƽ͉=˽ơ̮Ϋ:ͩF

9�7Ēõ:Ȳ̬6�9�Κ=4P0'�'9�N�˽ ơΆʙ=ʫʻɌΑ:ɐC5ȯɌ:g

mx���P/I�˽ ơ̮Ϋ:ͩHý:ĩ˺9Ođ̐ỠĎĮɺ<Ƽ͉T̠ȴI�˽ ơΆ

ʙ:˳��P��l[cx<GTΆʙɌΑ:ͩIP#7�ćʃʛ9ȅ̐ā̜:=ͻ̟64

O�-< Go/NoGo <ùȄ˺Ă�ā̐<ˁ¯ßÅ<ɬɜ:9P7J̦SQ5�Pαȱƌ 
2006β0ɻ:đ̐Ľ<řĮ=�˽ơ̮Ϋ6¢ìĮ�̠3�2/řĮ�˽ơΆʙTñΆ)P:
=ʫʻɌΑ:Ǎ25ú<đ̐ỠĎĮɺTĤƲ'ʣ)'�ɴ�/I�ʫʻɌΑ6ĩ˺9

Ođ̐ỠĎĮɺ<ȚͲĎ7ā̐ȸʛ<ŪƪƼȲ̬TŌP#7�˶̟64P0ųΒ�˽ ơΆ

ʙɌΑ6<¦Ƀʆʌ< 80-90%=̐ć�ůèƼ�̐ɺĈǄ<�*Q�:ƚ)P7Řķ%Q5
�OαPrentis et al. 1988�Kola and Landis 2004β�ā̐ƸʊʫʻɌΑ:�>PĎĮɺ<
ȚͲĎ˺ĂKā̐ȸʛ<ŪƪƼ̠ȴI˺Ă=ā̐<ˁ¯Ă:ţ� ƬΜ)P0 
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����hj)16,36  

 
� ˃θʿ<ʫʻ�N�ā̐:��5�W_w�Wʫʻ˲=Ŗʮʫʻ:MPʴŮʩ̾Kǔ̗<

G9N*�W_w�Wā̐Tͤ(5đ̐ỠĎĮɺTÀȳ:ǰÌ'5�/#7�ȎN�7

92/αcommercial outputβ0'�'9�N�Ŗʮʫʻ7Ƹʊʫʻ=-<Ƽ͉7ʫʻƷĲƼ
�ʑ9O�ā̐:��5JW_w�Wʫʻ˲�̖�ā̐ƸʊʫʻɌΑ<ʫʻ���:=ʒ

ł�Ķ%Q5�Pαηδθδθğɷβ0�Ȇ�ā̐<M�9iY\�mœʫʻΆʙ6=�Ŗ

ʮʫʻ�̜ĽΆʙ:έ ɡʊ%QP#7�N�-<§9ǜ�ǐ64PW_w�Wʫʻ˲�

Ŗʮʫʻ0>69 ƸʊʫʻͷõJǜƪ)P#76�̜ĽΆʙ<ćʃTέINQP<6=

9���7��˱�ȆTĤP#7JôȦP0R�0ųΒ�͝ ƟǊ�Ŏ6=W_w�Wā̐�

Ǯͩ%Q5�O�-#:=ÈN�<ʆʌ�ŭŐ)P=*64P0 
-#6Ȣʿ6=�ȉȢ<W_w�Wā̐��l[cxTż‘7'5�-<ų̬ʛ9õȩT

̖�#7:M25�W_w�Wā̐<͉7ȜćƼT̻*P0-</I:˃�:�Ǌ�Ŏ6ų

ȇ%Q5�/W_w�Wā̐��l[cx<ǿ<ǮʵK�2010ƟΝ�NǮͩ�ŌNQ5�
/˛˥7ʅɽ:3�5�Ȃʁ̹ȮT¦Ƶ:̹C/αιδκβ0˃±:�W_w�Wā̐��

l[cx<ƸʊʫʻɌΑ<ʫʻͯǉƤ:3�5�Ųͽʛ9ų̬õȩT̖2/αιδλβ0˃

�:�͝ ƟÀȳžô:ǉă'/W_w�Wā̐°ËTõȩ)P#76�W_w�Wā̐6 

ǐ ͩU0��l[cx<ɻƴTȎN�:'�W_w�Wā̐<ĤPC�ȆĲƼ:3�5

―̻'/αιδμβ0 
ιδκ6=�W_w�Wā̐Ǯͩ<˛˥Tʉ�ű�Ů-Q.Q<̢ɲ�Nõȩ'/0ʉ�

ű�Ů 3˲<̢ɲ�N<õȩT̖2/<=�W_w�Wā̐<ƪ°˲64PŮ7ʉαW_w
�Wā̐6ʈGô%Q/đ̐ỠĎĮɺTžç'5˽ơΆʙT̖�<=§:Àȳ64P/

IʉJƪ°˲7��Pβ<̠ȆTõȩ)Pƶ̟Ƽ�4P<=J1RU�ƪ°˲¼š<Ǻˇʛ

9ȆĲƼ˅�W_w�Wā̐<Ǯͩ:ƬΜ'5�Pĩ˺ƼJǨΏ6�9�7˱�//I6

4P0#<M�:ŢΚʛ9õȩT̖�#76�ā̐<ćʃĎ:ż'5W_w�Wʫʻ˲�Ƹ

ʊʫʻF6ǜƪ)P#7�8<M�9̻ʆʛ˸Ȕ6Ǯͩ%Q5�/<�TʩP#7�ôȦ

P7˱�NQP0Ą�5�Ǌ�Ŏ<W_w�Wā̐<ʅɽT��l[cx���6ˢˮʛ:

°ËģΓ'5õȩ'/0Ǯͩ<˛˥7ʅɽTĮS+5�W_w�Wā̐<ŪƪƼKĤPC�

ȆĲƼ:3�5―̻'/0 
ιδλ6=�W_w�Wā̐<ƸʊʫʻɌΑ<ʫʻͯǉƤ:3�5ų̬ʛ9õȩT̖2

/0ͭĞ˓ 40Ɵ·:Ǌ�Ŏ6̖SQ/W_w�Wā̐<°ËTĩ˺9OèËģΓ'�-
<ʫʻͯǉƤTʉŮͧǵ:MPā̐°Ë7ŢŠͽ̥ȩTʊ�5ɐ͔'/0ƲNQ/˜ȫM

O�W_w�Wʫʻ˲<ƸʊʫʻB<ͲƼK�ā̐ʫʻ��om:�>PW_w�W7Àȳ

<Ͳö9ƭĀõǜ:3�5―̻'/0 
ιδμ6=�ιδκ6°ËģΓ'/ 2009Ɵ¼Ό<Ǌ�Ŏ<W_w�Wā̐��l[cx
<¦6�Àȳžô:ǉă'5�/ 7°ËTĤO "�-<ɻƴTǛô'/0F/�ǉă°Ë
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<ɻƴTM ĢȐ'5�Píœ°ËT 1 ËĤO "�̰˗:˛˥K��l[cxïŸT̩
͟)P#76� ǐ ͩU6�PW_w�Wā̐��l[cx<ɻƴ:3�5̰' ˱Ż

'/0 
 
����O�D������&+�>sS}�np�ca 

 
������yZV^ 

 
αηβȂʁ̹Ȯ 
� ȉȢ6W_w�Wā̐�Ǯͩ%Q5�/˛˥:3�5�Ȃʁ̹Ȯ:MPõȩT̖2/0

PubMedT“academic drug discovery”<a���y6�CiNiiT2W_w�W3Ġ]2ā̐3
<¥a���y6Ȳ˖'/0-Q.Q 45Ř�65Ř<̻Ȃ�İŲ%Q/α2016Ɵ 7ț 29ȉ
Ȓɲβ0#<̧ 110Ř)C5T̶G�ȉȢ6<W_w�Wā̐Ǯͩ<˛˥�͟CNQ5�/
̻ȂTͳǚ'/09���ͷȂʁ6=�ƱȦ�Nɡʙ:̖SQ5�Pā̐ŖʮʫʻɌΑ αā
̐ȸʛKȈŭĎĮɺ<ȅ'�Éʊ<ʙ̠β6<W_w�W7Àȳ<ʉŮͧǵTW_w�W

ā̐7ĤOͰ�5―̻'5�//I�ā̐<Ŗʮʫʻ�Nđ̐ỠĎĮɺ<āôF6<è

ɌΑTW_w�W�̖�ā̐ƫǄTW_w�Wā̐7'5Ʉ' ̻(5�P̻ȂTƍú'�

ͳǚT̖2/0Ǯͩ<˛˥=�ű�Ů�ʉ-Q.Q<ĤO˚G:3�5Đú'5õȩT̖2

/0 ̩ȂʁT̶U0˜ȫ�ű7Ů<ĤO˚G<ìÇËT̰˗:̻(/Ȃʁ�-Q.Q 6Ř
*3�űŮʉ-Q.Q<ĤO˚GTɐ͔õȩ'/Ȃʁ� 1 ŘİŲ6�//I�#QNTõ
ȩ:ʊ�/0F/ű<ĤO˚G3�5=�ΩʤűͶ�����lMO2đʗY}��k��

Á― α̧ 5Ňβ3<―°̟ȌĠ]Á―”ȃTõȩ:Ą�/0ʉ<ĤO˚G:3�5=�CiNii
<Ȳ˖�NİŲ%Q/ 65 Ř<�1� ̩ 13 Ř¼š6JÀȳ�ųȇ'5�P^���Y}
��k��:3�5̻(/̻Ȃ=õȩ:Ą�/0 
 
αθβȉȢ<W_w�Wā̐��l[cx<w�qģΓ 
ȉȢ<W_w�Wā̐��l[cx<ǀŘ=�Ȏȉ<ȅ̐w�q��mαvc}�tcʰβ

Tʊ�5̖2/0Ȣw�q��mαDBβ=�ΆʙɌΑ:ç2/đ̐ỠĎĮɺ<ǀŘTģ
͕'5�P0đ̐ỠĎĮɺ$7:-<ʫʻΆʙǀŘ�Ȁʆ%Q5�O�1970ƟΝ�N<
��m���m�{��m�ŮÁK̻ȂǀŘ�NǀŘTģΓ'5�P0DB:=ΆʙĎĮɺ
ı�āô͋ɬαÀȳF/=W_w�WȽΈıβ�˽ơΆʙT̖25�PȽΈαÀȳF/=W

_w�WȽΈıβ�Άʙɽɛα Ɣ�¦Ƀ�ˠˡ�¦Ƀ�ˠˡ<řĮ=-<Άʙmv�lβ�

ż‘ʔƾ�ÉʊȽƢ�ʫʻΆʙ<̰˗7ΈͧŮÁʙ̙�Ȃʁ˅<ǀŘ�êΆ%Q5�P0Ȣ

DB = PMDA 6Ǔ̲%Q/̐þ<˓ 97%�ģ͕%Q5�P#7�DB ï<đ̐ỠĎĮɺ
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<�1 Ɣ:˿2/J<<ĀĮ� 17%64OéȠ N15 �̜̐ÀȳB<W�e�x�NȎ
N�:'/đ̐ỠĎĮɺ<˽ơΆʙɌΑ6< Ɣʃ α18ίβ7͝�#7�N�ΆʙɌΑ
:ͩU0ɉ8<đ̐ỠĎĮɺ<ǀŘTˢˮ'5�P7ùȄ6�P0 
Ȣ DBT2ţŮ3J' =2ʫʻǏ3<a���y6Ȳ˖'��tx'/đ̐ΆʙĎĮɺ
:3�5ā̐ʫʻT̖2/ȽΈ7ʫʻΆʙ<̰˗T DB ¦<̩͕�Ns[tc'�ųΒ:
ţŮF/=êʛʫʻȽΈ�āô:ΈS2/đ̐ΆʙĎĮɺTͳǙ'/0#<�1�ï”<̜

̐ÁʰJ' =ȉȢ<êʛʫʻȽΈ�˽ơΆʙT̖25�PĎĮɺT)C5Ǜô'/0 
Ǜô'/ĎĮɺ=W_w�Wā̐:MPJ<7�ʉŮëİʫʻ6<ā̐:MPJ<TĴ

H7˱�NQP0-#6�Ǜô'/)C5<ĎĮɺ:3�5�-<āô</I<ā̐ʫʻ:

3�5̩͕'/ʫʻ̻Ȃ6ȚJħ�J<α^�lz�̻ȂβT DB ¦<̩͕7 PubMedȲ
˖˅�NİŲ'�^�lz�̻Ȃ<̌˲Ǐƅ�W_w�W<G64PĎĮɺTW_w�W

ā̐ʌȦĎĮɺ7'5İŲ'/0 
W_w�Wā̐��l[cxǿ<Ȓ˒÷õȩ6=�İŲ'/W_w�Wā̐ʌȦĎĮɺ

<āôƟTʫʻΆʙ<̰˗:4P˽ơ̮ΫΆūƟK��m���m�ΈͧŮÁʙ̙�Ȃʁ˅

<ǀŘ�NǮŲ'�āôƟ� 1979Ɵ�N 2014ƟF6<ĎĮɺw�qTõȩ:ʊ�/0 
W_w�Wā̐<ʅɽõȩ6=�İŲ'/W_w�Wā̐ʌȦĎĮɺ<�1āôƟ�

2009-2014Ɵ64PĎĮɺ:3�5�-<˽ơΆʙɽɛ�ΆʙÀȳ�ͲʊʔƾΡŕ��r�
vX�Éʊȸʛ<ǀŘTİ DBMOģΓ'Γ̧'/0DB¦<ΆʙÀȳȿ:āô͋ɬ7İ(
W_w�W�̩͕%Q5�PJ<=Àȳžô%Q5�9�7ùŲ'/0 

 
��������&+�>sS}�np����UbyZ 

 
αηβű<ĤO˚G 
ɕͼ α2014β:MP7�Ǻƣ=�ŎΒʛ:ȅ̐āôˁ¯�ɸɳ79P¦�ɂˍ6=ā̐
:�>P2Ɉ<̀3αā̐k�n<ʙ̠7ȚͲĎʫʻ<��om:�>PȄ˟β<ȼɩ'T

§:�Y^��s���ǜ25�P�ȉȢ6=��s���¢͎'5�P/I�Ǌ�Ŏɿ

˾<2Ɉ<̀3<ɩOȆTȹ˖'/0-<˜ȫ�ɒ§æǺȺȒ:ïΉűǎđʗY}��k�

�ŵ΄TĊI/¦Ȥʱ͖ɑMO2ā̐ǸǴȽȶ3ȶǁ�ǰȰ%Q/αɕͼ 2014β0ųΒ�
2011 Ɵ 6 ț 16 ȉ:̖SQ/2˃ 2 ŇđʗY}��k��Á―3:5�¦ȤɑMOʙ̙%
Q/”ȃ 216 < 10��lʢ:�ā̐ȸʛʙ̠�NȚͲĎʫʻF6<2Ɉ<̀3TW_w�
W:MPā̐6ųȇ'ΆʙɌΑ6ÀȳBžô)Pā̐�w��ʯ%Q�2ā̐ǸǴȽȶ3T

̪ʾ'5#<�w�TǸǴ)PǰȰ�%Q5�P0 
#Q:ż'5�Á<―°̟Ȍ17 :=�22Ɉ<̀3<ͷõ=�ɒ·:725=4FO:J�

                                                   
15 http://www.jpma.or.jp/opir/news/news-29.pdf 
16 http://www.kantei.go.jp/jp/singi/iryou/dai2/siryou2.pdf 
17 http://www.kantei.go.jp/jp/singi/iryou/dai2/gijiyoushi.pdf 
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mc�ţ��<6�®ˈ�µľJĴI5�Ŏ7'5Ιƛ:Ʃ���r�kt�<J7ųȇ%

QP#7TȟƯ'5�P37̩%Q5�O�-<ư<2˃ 3ŇđʗY}��k��Á―3<
―°̟Ȍ6JȢǰȰ:͈İ<g��x�ˡ�5�P0ǺȺ³»ưJ#<ȶǁ�ĥ>ˠ�Q�

˾ɒæǺƣ=2đʗY}��k�� 5 �Ɵ̧ʍ3:��5ŎïW_w�Wā̐k�n�N
<Λȅʛđ̐ĽāôTͻ̟ǋʐ7'5ǯ"�ā̐ǸǴ|tx��cT̪ʾ'5ǸǴTΆū

'/αʋĜN 2014β0#<|tx��c<¦ƵTǜ2/<�Y�a���q�Ƚ˺TǢ3
ȉȢø<êʛā̐ǸǴ˚˩64Pā̐ǸǴǋʐŵ64O�ƣʥȻȄ��l[cx7'5^

��l���6ţŮ<ā̐TÀȳžô<h��:˨"P#7Tʢǣ'/αέŬ 2013β0 
W_w�Wā̐TǸǴ)PŎ<ĤO˚G=¹:J4P0Ȃʴʥ� 2009Ɵ:�Ů̆ʛk
�n<˷ǉkmv�ȶˋTǰ̦'/<Tĥ>5�2011 Ɵ:Ɂ¤»�Uʫʻk�nǋʐʛ˷
ǉ��d���ÉNQ�ţŮ<ŖʮʫʻǉȫTÀȳ<ΆʙɌΑF6˨"Pȼɩ'ʫʻTǮ

ͩ'5�Pαͼʋ 2015β0F/�2013Ɵ:Ή―ɗŲ%Q/2ȉȢñ́ǋʐ�JAPAN is BACK-3
:Έͧ)PɞȀÙ<¦62đ̐Ľ�đʗȽŅ˅Ġ]đʗǔ̗Άʙ<ȅ/9¸˚G<ȶˋ3�

�/SQ�-<�364P2Λȅʛđʗǔ̗āôǞɲ��l[cx36Ǟɲï< academic 
research organization (ARO) Ƚ˺<ȶˋ7ƩĎ�ʯ%Q/αɓͼ 2016β0Ȣ��l[cx
= 2015Ɵ 4ț�Nȅ̪%Q/ȉȢđʗʫʻΆʙȽȶαAMEDβ<��l[cx<�3:Å
ˬ4>NQ5�PαƋƎ 2016β0#Q:MO�̜̐ÀȳTŖʡ7'/ā̐ǮͩÇü<D�
: AROTŖʡ7'/ȅ/9ā̐ǮͩÇü�ʈFQ5�Pαɓͼ 2016β0 
 
αθβŮ<ĤO˚G 
ȧ´ţŮ6=�ˍŎ6W_w�WʌȦ�Y^��s���ȅ̐ỠĎĮɺ<āô:ţ�

 ̈́ʁ'5�P<:ȉȢ6=ţŮʙ<ȅ̐ỠĎĮɺ=Ιƛ:ƀ9�#7�N�ţŮ:�

>Pā̐ʫʻŖʡ<ȶˋ:ĤOǪ�O�ţŮ:¢͎'5�PŖʡ̪Ù�ĎĮɺ�Y���

�64P7<̲̾�Nêʛ9ţ̡ȹĎĮɺ�Y����<ȶˋT 2008 Ɵ:̖2/α΄ͼ 
2008�ſƌN 2013β0 
ʆʫ=�2ʉȳʎ7̓Įʛ:ͧǵ'�ʫʻǉȫTʺȴʛ:ʰÁB͵à)P37<ŖȢȆͿ

Tųʅ%+P/I�2010Ɵ:ā̐đʗǔ̗Ŗʡ��d��T̪ʾ'5�P0#<��d�
�6=ʆʫï<ȷ19ā̐ǔ̗ŖʡTȜȽʛ:ͧǵ%+�ā̐ȸʛİŲ�NΆʙỠĎĮ

ɺ<ȚͲĎF6)C5<ā̐ʫʻ��omTʆʫï6ǐǪ>PÇüTȁ�5ͫʊ'5�P

αƈĦ 2013β0 
ďɤͮţŮ=�ʰÁB<MOʣǭʛ9̈́ʁT2˃�<ÊĻ37' 2004Ɵ<ţŮɞµĎ:
Ĳ>5 2000ƟΝ�NʉŮͧǵÇüTȀÙ'ūI/0-<�ʇ6̐ŮʫʻΎā̐ʴŮʫʻǽ
˷o�q�T̪ʾ'5�ʔƾq�ftx<ʂƲ7ÆõŬέõŬ¥Κ�N<ȜĂȅ̐ỠĎ

Įɺ<āôαW_w�Wā̐<Ų˰7�̀βT̖25�P0-<�Ȇ6̜̐Àȳ7<�ts

�d�V�y:MPʉŮëİʫʻ6<ā̐JǮͩ'�ţŮʙ��s��<̪ʾJɡʙ:ͩ

IP98̝ǿ<ĤO˚GT̖25�Pαåʄ�̈ǌ 2015β0 
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�Ȇ�W_w�Wā̐7ʑ9PƫǄ6ā̐̈́ʁT̖25�PţŮJ4P0ıħƃţ=ā̐

ʴŮʫʻʴTÉOʉŮëİʫʻ:MPā̐TǸǴ'5�Pα͊ɖ 2014β0´ţŮ=̜̐
Àȳ7<̓Į��T̪ˬ'5ā̐ȸʛ<İŲ7Ȳ̬TʉŮëİ6̖��ĎĮɺmc��{

�dKΆʙỠĎĮɺB<ȚͲĎʫʻ=Àȳ:iv�Yx��Tˬ�5ųȇ'5�Pαȍ

«ũ 2014β0 
 
αιβʉ<ĤO˚G 
ʹŔα2013β :MP7�̜̐Àȳ=�l[|�tc<Ī�ȅ̐Ǔ̲ȥ¾<ĝȯĎ�Ά
ʙ“<έΥĎ< 3 ɲ�Nȅ̐āôǿ�Æ¡'5�O�MOŢ <ā̐k�nTʫʻ)Pƶ
̟Ƽ�έF25�PαʹŔ 2013β0-<ǐɌ<?737'5ʉŮͧǵTɡʙĎ%+5�P0 
͝Ɵ̜̐Àȳ�ͩIPʉŮͧǵ<§9ƫǄ=�W_w�W7ǞɲK̼ƥT̪>5ëİʫ

ʻT̖�2ǞɲǣŲœ37�ā̐WYwWKʫʻv��TW_w�W:ċΓ)P2êċœ3

64P0ʳàα2013β:MP7�ȅ̐āô<ŊΖ%�ŝ'/#7�iPS˗˹K�Y^đ̐9
8ā̐Ŗʡǔ̗<��rY�k�x�͋#25�P#7< 2 ɲ�N�̜̐Àȳ�W_w�
WTɡʊ)P^���Y}��k��TɡʙĎ%+5�O�#�'/^���Y}��k

��=ā̐ ɣ<ŖʮʫʻɌΑ6ʠU:̖SQ5�Pαʳà 2013β0ȨȢ�Œʋα2013β 
K̑ʋα2013β=�W_w�W<ā̐WYwWTÀȳ�i��x�ìʅĎ'Űǉ%Q/̜Ľ
ỠB7˷ǉ)P#7Tɾ�:�̜̐Àȳ�ȅ̡ā̐ȸʛKȸʛ��w�k��Tż‘7

'/ʫʻêċT̖25�PËT˘·'5�PαȨȢ�Œʋ 2013�̑ʋ 2013β0 
 
������oY 

 
ιδκδιδηεW_w�Wā̐Ǯͩ<˛˥ 

 
Ȃʁ̹Ȯ<˜ȫMO�ű<Ĥ˚G:3�5=�ɒ§æǺȺ<Ȓ»�N�ͅ'5�ȅ̐ʫʻ

Άʙ<2Ɉ<̀3αā̐ȸʛİŲ�Nđ̐Ỡ<ȚͲĎʫʻF6<ͷõβTªO͍�PC �

ŎTǤ"5W_w�Wā̐TǮͩ)PÇüȶˋKɞȀÙ�9%Q5�/#7�õ�2/0 
Ů<Ĥ˚G:3�5=��ͷ<ţŮKêʛʫʻȽΈ=�§:ʫʻǉȫ<ʰÁB<͵à7�

�ÊĻTȫ/)ʢʛ6 2000 Ɵ»ưē�N˾§ʛ:W_w�Wā̐TǮͩ'5�/#7�
õ�2/0�Ȇ6W_w�W<ā̐̈́ʁ<ƫǄ=W_w�Wā̐0>6=9 �ʫʻɌΑ6

<ʉŮëİʫʻ<ǮͩKţŮʙ��s��̪ʾ98ȷ19ƫǄ6JǮͩ%Q5�/#7�

õ�2/0 
�Ȇ�̜̐Àȳ=ƔřK̡üʇŜ<ŠĎ:MPȅ̐āôǿ<Æ¡7Ŗʡǔ̗ŠĎB<ż

Ƹ</I�W_w�W7<ͧǵTƩI5�PJ<<�-<ż‘= ɣ<ā̐WYwWKv�

��§6�Ŗʮʫʻͷõ6<ʉŮëİʫʻKā̐WYwW�k�n<êċT¦Ƶ:ͧǵT̖

25�P#7�ȎN�792/0 
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ιδκδιδθεW_w�Wā̐��l[cx<ʅɽõȩ 
 
αηβW_w�Wā̐��l[cxǿ<Ȓ˒÷õȩ�

� Ǌ�Ŏ<W_w�Wā̐��l[cxǿ�8<M�9ƟɁǮʵT͚25�P�T̹C/

<�Ō 3-1 64P0W_w�Wā̐��l[cxǿ=�1980 Ɵ»�N 3 Ɵ·4/O 10 Ô
¼¡<��m6 2008 ƟF6Ǯʵ'5�P��2009 Ɵ¼Όƻͥ:ŝĄ'/0ΆʙǀŘ<ê
Ά�āôƟMO 2-3ƟͪQPřĮ�4P/I�2012δ14Ɵ<w�q:3�5=)C5TǦ
ǥ6�5�9�ĩ˺Ƽ�4Oͭſ̭Î<ʒ��4P��-QTƒ'Ƨ�5J 2009Ɵ¼ΌǊ
�Ŏ<W_w�Wā̐:MPđ̐ỠĎĮɺāô�ţƜ:ŝĄ'5�PÚĲ�4P#7�

õ�P0�

 

 
Ō 3-1 Ǌ�Ŏ<W_w�Wā̐ʌȦđ̐ỠĎĮɺǿ<āôƟ$7<ŠĎ 

�

αθβ͝Ɵ<W_w�Wā̐��l[cx<ʅɽ 
Ǌ�Ŏ<W_w�Wā̐�ɡʙĎ'/ 2009 Ɵ¼Ό:W_w�Wā̐6ʈGô%Q/đ
̐ỠĎĮɺ:3�5�-<Àȳžôɽɛ�˽ơΆʙɽɛ�ͲʊʔƾΡŕ��r�vX:3�

5õȩ'/˜ȫT̙ 3-1:˫I/0 
̙ 3-1MO�2009-14Ɵ:W_w�Wā̐6ʈGô%Q/đ̐ỠĎĮɺ= 44Ô42/
��-<�1Àȳžô%Q/ĎĮɺ= 7Ô:ͭ<9�2/#7�S�P0Àȳžô%Q5
�9� 37ĎĮɺ<�1ēǿ¼ < 21Ô=Άʙ�˙'5�O�)C5ý˽ơɌΑ6¦Ƀ
%Q5�/0Άʙ¦ĎĮɺ<�1Àȳžô%Q5�9� 16Ô=�1Ô�đƘ§žəΫ6
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Phase1Tųȇ'5�O�47< 15Ô=ý˽ơɌΑ642/0#< 15Ô<�1đƘ§ž
əΫTɭÙ'5�PJ<�� 34P�=¢Ȏ0��¦ɃĎĮɺ<)C5�ý˽ơ6¦Ƀ

%Q5�P#7T˱�P7đƘ§žəΫTƷĲ)PÚĲ�Ʃ�7=˱�:  �žôÀȳ

TǬ'5�P�̠3�25�9�J<�Ţ�7Ǯɪ%QPαųΒ DB¦:-�̩͕%Q5
�PĎĮɺ�� 3�ŭŐ'/β0�

�Ȇ�Àȳžô:ǉă'/ĎĮɺ 7Ô<�1 6Ô=ý˽ơɌΑ�1Ô� Phase2642
/0ʔƾΡŕ=�Àȳžô%Q5�9�ĎĮɺ6= 37Ô¦ 26Ô�ʘ642/0�Ȇ�À
ȳžô%Q/ĎĮɺ6=Ɩƀʔƾ� 234O�ʘ�ƳʇŅ�äʓ�ɱʕ�ʦ�ǃȭʕ� 1
3*302/0)9S1�ʘTż‘ʔƾ7'/ĎĮɺ= 27Ô4O�-<�1 1Ô<G�
Àȳžô:ǉă'5�/0 
19G:ʘ6žô%Q/ĎĮɺ<�r�vX=ʹÂŬəʗ02/0�r�vX=�Àȳ

žô%Q/ĎĮɺ6=̒ʚ/��sy� 2Ô�ʹÂŬəʗ� 3Ô�ÆõŬ� 2Ô�ǘÇ= 0
Ô642/0)9S1�Àȳžô%Q/ĎĮɺ 7Ô<�1 5Ô=�ÆõŬKǘÇ7�2/
̜̐Àȳ�Άʙ)P§ɣ<�r�vX6=9�J<02/0żɷʛ:�Àȳžô%Q5�

9� 37ĎĮɺ<�1 35Ô=ÆõŬ642/0ÀȳȡžôĎĮɺ˯7žô%Q/ĎĮɺ˯
<·6ż‘ʔƾΡŕ<õƕT χ±ªȲŲ6ɐ͔'/7#RȜǂƒ�ƲNQ/
αp=0.0014β0F/�ÀȳȡžôĎĮɺ˯7žô%Q/ĎĮɺ˯<·6�r�vX<õƕ
T χ±ªȲŲ6ɐ͔'/7#RȜǂƒ�ƲNQ/αp=0.000016β0 
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̙ 3-1� 2009δ14Ɵ:W_w�Wā̐:MOāô%Q/đ̐ỠĎĮɺ<ɻƴ 
�

� Άʙ§Ç�

W_w�WαÀȳȡžôβ� Àȳ�

ˣǿ 37 7 
˽ơΆʙɽɛ   
� Άʙ¦Ƀ 21 0 

ý˽ơ6¦Ƀ 21 0 
Phase 1¼Ό6¦Ƀ 0 0 

� Άʙ¦ 16 7 
ΆʙɌΑπý˽ơ 15 6 
ΆʙɌΑπPhase 1 1 0 
ΆʙɌΑπPhase 2 0 1 

ʔƾΡŕ   
ʘ 26[11] 1[1] 

ƳʇŅ 1[1] 1[1] 
»– 2[0] 0[0] 
¦Ȭ 3[1] 0[0] 

äʓ�ɱʕ 1[1] 1[1] 
ʦ 0[0] 1[1] 

ǃȭʕ 4[2] 1[1] 
Ɩƀʔƾ 0[0] 2[2] 

�r�vX   
ÆõŬ 35[15] 2[2] 
ǘÇ 1[1] 0[0] 

̒ʚ/��sy 1[0] 2[2] 
ʹÂŬəʗ 0[0] 3[3] 

��=�1Άʙ¦<ĎĮɺǿ�
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������oY���� 

 
W_w�Wā̐Ǯͩ<˛˥<õȩ�N�Ǌ�Ŏ<W_w�Wā̐=ű<ƩĂ9��r�

kt�6Ǯͩ%Q5�/ØΚ�Ʃ�#7�õ�2/0Ǻƣ=�ā̐<ŎΒˁ¯ĂÆ¡B<ż

ó7'5�2010Ɵýư�NW_w�Wā̐Tʺȴʛ:Ǯͩ'5�/0#Q=�ȼɩ'ʫʻ
Tǜ��Y^��s���¢͎'5�PǊ�Ŏ<ʅɽTG5�ā̐ʫʻ<è��omT

ţŮ:¿+M�7��ʙǁ:Ŗ4�5�O�W_w�Wā̐Ǯͩ</I<ÇüȶˋKɞȀ

Ù�## 5δ6Ɵʺȴʛ:ͩINQ5�5�P0 
�Ȇ�W_w�Wā̐<ų̖§Ç64PţŮ=�ţŮɞµĎ¼ΌʰÁ͵àTƩ ɔINQ

PM�:9O�-<żƸˇ<�37'5W_w�Wā̐TǮͩ'5�P#7�õ�2/0'

�'�ţŮ=ʉŮëİʫʻKţŮʙ��s��ǸǴ˅ȷ19ƫǄ6<ā̐̈́ʁTȹ˖'5

�5�O�W_w�Wā̐=-<�3:ͭ<9�0 
ÀȳØ=ā̐ʫʻ<ŢȷĎ�N^���Y}��k��TǮͩ'5�P��-<ż‘=

ā̐Ŗʮʫʻͷõ6<ʉŮëİʫʻKWYwWêċ64O�W_w�Wā̐<žçT�Y

��Y�á͎:ʺȴʛ:ɡʊ'5�P°ų=Ȣʫʻ6<̹Ȯ�N=ʬ̲6�9�2/0 
W_w�Wā̐<ʅɽõȩ�N=�Ǌ�Ŏ6 2009Ɵ¼Ό:W_w�Wā̐��l[cx
MOāô%Q/đ̐ỠĎĮɺ 44 Ô¦ 37 Ô��Àȳžô%Q9�FF¦ɃJ' =×ɮ
7ƺSQPɽɛ:4P#7�õ�2/0ÀȳȡžôĎĮɺ=D7U8�ÆõŬĎĬɺ64

O�ʔƾΡŕ6=ʘ�ţͷõ02/0)9S1�Ţǿ<Àȳ�ͻɲçĂ)Pʘ<ΡŕK�À

ȳ�́ź9Άʙ˛ΫTȜ)PÆõŬĎĮɺ�W_w�Wā̐6Ţ ǒSQ5�P:JΈS

N*�-QN=ɉ8Àȳžô:˜]3�5�9�2/0�Ȇ�Ëǿ�ƀ9���Ɩƀʔƾ<

M�:ż‘ƾ˲<ƀ9%�NÀȳ6=ǐ�>: �7˱�NQPʔƾΡŕ6Àȳ�W_w

�Wā̐<žçTŌ25�PÚĲ�42/0�r�vX:3�5=�ʹ ÂŬəʗ98Àȳ�

ǐ�>: �ȅ'��r�vX6W_w�Wā̐Tɡʊ'5�PÚĲ�42/0 
 
������qJ 

 
Ȣʿ6W_w�Wā̐Ǯͩ<˛˥Tõȩ'/<=�ιδη:̩'/7�O�W_w�Wʫ

ʻ˲�ƸʊʫʻF6˾Nųȇ)P#7:ż)Pǈƹ�Ţ�¦�Ǯͩ�ŌNQ5�P<:=�

9UN�<ʆʌ�4P=*64O�-QTǬP#7��W_w�Wā̐<ŪƪƼT̻(P 

6Ȝʊ7˱�//I64P0#QF6�ȉȢ<W_w�Wā̐�͝ƟǮͩ%Q5�P#7T

Řķ)PȂʁ=42/�αɕͼ 2014β�-<Ǯͩ<˛˥:3�5čǠʛ:õȩ'�̻(/
Řķ=ɴ�2/0F/�Ȣʫʻ<ǂ˰7'5�Ǯͩ<˛˥Tű�Ů�ʉ 3˲<̢ɲ�N-Q
.Qõȩ'/ɲ�Ǥ"NQP0W_w�Wā̐=�ųΒ:ʫʻTųȇ)P<=ţŮ˅<ʫʻ

˲6�āô%Q/đ̐ỠĎĮɺTžç'5˽ơΆʙ)P<=D7U8<řĮ̜̐Àȳ6

4P0F/�Ŏ<Ǻˇ:M25Ǯͩ%Q5�/˸Ȕ�ţ��0'/�25�ǸǴØ64PǺ
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ƣ�§Ç˲64PŮ�ǉȫ<ʣǭ<ĥʟ˲64Pʉ< 3˲�mv�c��r�64O�3˲
-Q.Q<̠ő�NǮͩ<˛˥TǬP#76�ŢΚʛ9õȩ�ĩ˺:92/7̦�P0 
õȩ<˜ȫ�W_w�Wā̐=�Ŏ<Ǻˇ§ž7�ţŮ<ʰÁ͵àB<Ĥ˚G�§9y�

Y��7925Ǯͩ%Q5�O�ʉØ<{�n=ʅȒɲ6=ţ� 9�#7�ȎN�79

2/0ųΒ�Ŏï̜̐Àȳ=Άʙ�Y��Y�< 25ίýưTšͷMOʂƲ'5�PJ<<
αOkuyama and Osada 2014β�Ŏïţǐ̜̐Àȳ 19ʰ<̹Ȯ6= 2015Ɵ 1țȒɲ6Ά
ʙ�Y��Y�:͕25�PΆʙĎĮɺ<�1ŎïţŮ�ʫʻȽΈ�Ėɿ6ā̜'/J<

=�cs�¼šɴ αˣĮÀʍo�q�ţΊ 2015β�̜̐Àȳ=đ̐Ỡ<žçâ7'5
ŎïW_w�WTɉ8ͳU6�9�0Ǌ�Ŏ<̜̐ʉȳ<ȅ̐ʫʻΆʙĂ�ŎΒʛ:Æ¡

'�W_w�W�NJđ̐ỠTʈGô)#76ΆʙỠĽāôǿT̛�#7�W_w�

Wā̐Ǯͩ<˸Ȕ<?73642/αɕͼ 2014�ʋĜN 2014β0'�'9�N�ųΒ:˽
ơΆʙTǜ�̜̐Àȳ=W_w�Wā̐:Ʃ�ȟƯTŹ+5�PȷŬ�ɴ �W_w�W

ā̐=Ǻƣ�§ž'5ē[Ŏˇʛ:Ǯͩ%Q5�PĲ��Ʃ�0Ą�5�#QF6ā̐ʫʻ

:Ēõ9˛ΫTȜ'5�9�ţŮKêʛʫʻȽΈ��ʰÁʛ̟̺:ˆ�P/I<ĤO˚G

<?737'5W_w�Wā̐TǮͩ'5�P0Ą�5�W_w�W�ɡʊ6�Pđ̐Ľʫ

ʻΆʙʊ<êʛ”;=͝ƟŢǿʊǂ%Q5�O18�ā̐ΈͧʫʻTʺȴʛ:ųȇ)P#76�

�V�wX�d�ƲK)��7�2/°ǀJ˱�NQP0ȢȦ-<Άʙ�Y��Y�Táų

%+/�=*<̜̐Àȳ�W_w�Wā̐:ţ�9ȟƯTŹ+9�¦�ű<��r�kt

�7ţŮ<˾§ʛ9ĤO˚G<?737'5ͩINQ5�PW_w�Wā̐��Àȳ6<

˽ơΆʙ:˳�P͉̄9đ̐ĽỠTĒõʈGô+P<��ǈƹTǢ/&PTƲ9�0ȴI

5ǉăʃ<Æ�ā̐<ŊΖ%=�ʫʻΆʙ<§Ç˲64P̜̐Àȳ�ȚJM ʆ̥'5�

P=*64O�-<Àȳ�N<{�n�ſ%�¼ �W_w�Wā̐Ǯͩ<ŪƪƼ:=ʒł

˂�º>NQP0R�0 
ųΒ�Ȣʫʻ:�>PW_w�Wā̐<ʅɽõȩ<˜ȫ=�#<ǈƹ�ͷõʛ:ʅų<J

<7925�P#7Tʯ'5�P0J1RU�ȅ̐=Ǭ˖ʛʫʻɌΑ�NųΒ< ƔF6:

10δ15 ƟʷƤ��P/I�2010 Ɵýư�NǮͩ%QūI/W_w�Wā̐<ǉȫTʅȒ
ɲ6―̻)P<=ȒȟȍƁ9Κ�4P0'�'�Ȣʫʻ6̹Ȯ'/ 2009Ɵ¼Ό<W_w�
Wā̐��l[cx<ʅɽT̠P7�ƀ9 7JʅȒɲ6=�W_w�Wā̐6ʈGô%Q

/đ̐ỠĎĮɺ<�1�§:ÆõŬĎĮɺ:3�5Ţ �ÀȳžôTŌQ9�FF¦Ƀ

J' =×ɮ'5�P#7�õ�P0ÆõŬđ̐Ľ=�ȉȢ<̜̐Àȳ�#QF6Ţ ʫʻ

ΆʙTǐǪ>5�/§ǋř7J̦�C��r�vX64O�̜̐Àȳ�˾ʰΆʙ�Y��

Y�<ǟá:Ȝć9đ̐ỠĎĮɺ�4Q[�žç=ͩH=*64P0ʔƾΡŕ:3�5=�

Ţ <̜̐ĭʰ�ͻɲΡŕ7'5�Pʘ6W_w�Wā̐�Ţǿ̖SQ5�P:JΈSN

*�D7U8žç:˜]3�5�9�0#<#7�NJ�̜ ̐Àȳ:žç<�s��k��

                                                   
18 https://www.kantei.go.jp/jp/singi/kenkouiryou/souyaku/dai13/sankou2.pdf 
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�Ü ȜȞ9đ̐ỠĎĮɺ�W_w�Wā̐ʌȦĎĮɺ<¦:ƀ9�7Ǯɪ%QP0W

_w�Wā̐<ʈʉƼǹŃ:=8<M�9Ĥ˚G�ƶ̟9<��8��2/ā̐��l[

cx64Q[W_w�Wā̐:Ͳ'5�P<�98�MOː˦9―̻�NW_w�Wā̐

<ʢǣ)ȆĲƼTȲ̨'5� #7�ͻ̟7ƺSQP0 
 
2009Ɵ¼ΌŝĄ'/W_w�Wā̐ʌȦĎĮɺ<Àȳžô�ͩU6�9�ʆʌ7'5�
¼¡<ĩ˺Ƽ�˱�NQP0ȱƌα2006β:MP7�̜ ̐Àȳ�đ̐ỠĎĮɺ<ΆʙɌΑ

B<ʵ̖TùȄ)PΒ:˱ǆ)P§9̟ň=2ĎĮɺ<ȜʊƼαȜćƼ�ůèƼβ372Ɣ

řƼ364Pαȱƌ 2006β0W_w�Wā̐6Àȳȡžô<ĎĮɺ<Ţ =ʘΡŕ<Æõ
Ŭđ̐642/��ʘ=W��tx{�n�ţ� Ţ <Àȳ�ͻɲʛ:ȅ̐ΆʙT̖2

5�PΡŕ64P/I�ƔřƼ�žç<Ŷ̟ň:925�P7=˱�: �190 
�Ȇ�ĎĮɺ<ȜćƼKůèƼ:Έ'5=�ÆõŬđ̐<řĮ��yĎĮɺ:ȷ19ĎŮ

ÒΨTȇ'5̳žÇTĮǉ'�-<ȜćƼ�ůèƼ�̐ ɺĈǄTɪŲ'9�Nđ̐ỠĎĮ

ɺ7'5Ͳ'/Ƽ͉TȜ)PĎĮɺF6ȚͲĎ�̖SQP0#<ĎĮɺȚͲĎɌΑ=΄Ɵ

<˛Ϋ7ĉ�ƶ̟9ǔ̗Ρŕ64P7̦SQ5�OαLombardino and Lowe 2004β�́ź
9˛ΫTȜ)P̜̐Àȳ�Ʋǂ7)Põͼ64P0�ȆW_w�Wā̐:�>PĎĮɺȚ

ͲĎ<ʫʻ���:=Ţ <Ž΅ŷ�Nǈƹ�ʯ%Q5�PαFrye 2011�Tralau-Stewart 
et al. 2014�ʋĜN 2014�Everett 2015�Shamas-Din and Schimmer 2015�́ Ŕ 2013�
ʳà 2013�Janero 2016β0-<ʆʌ7'5�W_w�Wʫʻ˲:=ĎĮɺȚͲĎʫʻ<˛
Ϋ�©'�#7αFrye et al. 2011�Everett 2015�ſƌN 2013βĠ]ȅ̡Ƽ<4P˜ȫ<
ê̙��˰ʛ9ʢʛ64PŖʮʫʻ<ƷĲƼ7˽ơΆʙĩ˺9���VY�TȜ)PĎĮ

ɺF6ȚͲĎ'9�7Άʙ:ͩI9�Ƹʊʫʻ<ƷĲƼ�ΪȭF9�#7αEverett 2015�
ɓͼ 2016�ʹŔ 2013β�ǣǶ%Q5�P0¼ T˱�P7�W_w�Wā̐6ā̜%Q
/đ̐ỠĎĮɺ<Ƽ͉�Àȳ<ɔIPΆʙ���:Ēõͯ'5�9�#7�žô<Ŷ

̟ň<�37925�Pĩ˺Ƽ�4P0#<ɲ:3�5=�ιδλ6̰' ̥ȩ)P0 
 
�������4*/!6#.4�Whj��f 

 
Ǌ�Ŏ<W_w�Wā̐=�ā̐<ŎΒˁ¯Ă<Æ¡7�Y^��s��<¢͎7��

ȉȢ<ɽɛTãȝ'/�ű<ǂĲ7�ʫʻ<ʰÁ͵àTƩI/�Ů<˾§ʛĤ˚G:M2

5�͝ ƟǮͩ�ŌNQ5�/0�Ȇ�āô%Q/đ̐ỠĎĮɺTžç'5˽ơΆʙT̖�

ĥʟ˲64PC�ʉ=�W_w�Wā̐:#QF6ţ�9ȟƯTŹ+5�N*�W_w�W

ā̐ʌȦĎĮɺ<Àȳžô=ͩU6�9�2/0ʉ<ȟƯ<ſ%�W_w�Wā̐��Ǻˇ

§ž7Ů<˾§ʛĤ˚G6Ǯͩ%Q5�P˜ȫ�ʅȒɲ6=Àȳ{�n:Į2/đ̐Ỡ

                                                   
19 http://www.jpma.or.jp/about/jpma_info/pdf/industry_vision2025.pdf 
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ĎĮɺ<āô:Ēṏ́ʁ'5�9�ųǄ=�Ǉǆ)C�64O�W_w�Wā̐<4OȆK

Ǻˇ<ȆĲƼ:=ñ˱�ƶ̟7ƺSQP0 
W_w�Wā̐�ɡʙĎ'/<= 2009Ɵ$R�N64O�-<ǉȫTɄ' ̻*P:=
F0Ȓ·T̟)P0-<ʎTʆ̥'/ 6�Ȣʫʻ�NƲNQ/ĴǂT͟CP7�W_w

�W<ʩTʈ�'5Àȳ<Άʙ�Y��Y�:˨�P͉<έ�đ̐ỠĎĮɺTćʃM 

ʈGô)<:�W_w�Wʫʻ˲�đ̐ỠĎĮɺ<ā̜F6˾Nųȇ)PW_w�Wā

̐=�ćȫʛ9KOȆ7=̦�Ζ�0R�0ɻ:ÆõŬđ̐Ľ7ʘΡŕ:3�5�W_w�

Wā̐ʌȦĎĮɺ�Àȳ:žôôȦ5�9�Ë�Φ̌64O�̜̐Àȳ�Ţ ǐǪ>P�

r�vXKʔƾΡŕ6�ā̐ʫʻ˛Ϋ�¢Ēõ9W_w�Wʫʻ˲�đ̐ỠĎĮɺā̜

T̖25J�Àȳ<Άʙ{�n:Ƹ�NQP͉̄9ĎĮɺTʈGô)#7=Ζ'�7˱�

NQP0 
ȉȢ<W_w�Wā̐<¶ư:3�5=�ʅŐF6:ÀȳžôË�ƀ9�ÆõŬā̐0

�-<ʈʉƼ�ǹŃ)Pĩ˺ƼJ4P0Ŏ=ā̐ǸǴ|tx��cT̪ʾ'�W_w�Wʫ

ʻ˲<ā̐ʫʻTÀȳžô:˜]3>Pȷ19mvt�6ǸǴ)PÇüTȀ�5�5�P

αʋĜN 2014�έŬ 2013β0ţŮ=ĎĮɺ�Y����<ȀÙ˅Tͤ(5ÆõŬā̐ʫʻ
<e����vXTĲ %+PĤO˚GT̖25�PαſƌN 2013β0ɂˍ6=W_w�
WȽΈï: high throughput screeningKmedicinal chemistry98<ÆõŬā̐ʫʻȽ˺
TǢ/+/ drug discovery center<̪ˬ�ͩU6�OαFrye et al. 2011�Tralau-Stewart 
et al. 2014β�Ǌ�Ŏ6Jā̐ʫʻ˛ΫTʺU0̜̐Àȳʫʻ˲˅Tʺȴʛ:W_w�W:
͜�çQP98'5İȷ<Ƚ˺ƩĎTŌQ[W_w�Wā̐<���Wt�:Ȝʟ7ƺS

QP0 
ȅ̐<āôʬʃ�Æ¡'�ʫʻΆʙ“�έά)P¦6�Àȳ<ȅ̐Άʙ�Y��Y�Tˠ

ˡʛ:á͎)P/IW_w�W<ā̐B<�Ɔ<̈́ʁ=ƶΠ<ȆĲƼ64P0'�'9�

N�ƱȦ�Nʉ�¦Ƶ6ǜ25�/ā̐ƸʊʫʻͷõTW_w�W�ǜƪ)P#76ćȫ

ʛ9̜ĽΆʙ:˜]3�5�P�=�Ȣʫʻ˜ȫ�N=ʒł�Ǣ/Q/0ʉ7Ů�ġȆ<e

����vXTM ʆ̥'�Ͳö9ƭĀõǜ<à:ʉŮͧǵTǮͩ)P#7�ā̐ʈʉƼ

<Ĳ :ͻ̟7˱�NQP0Ŏ=�ʉ7ŮġȆ�ȫ/)C�ƭĀTĒõ:˱ǆ'ǺˇʾȰ:

ĢȐ%+5� #7�ȟƯ%QP0R�0Àȳ{�nMOJǺƣ§ž6Ǯͩ%Q5�/Ø

Κ<Ʃ�Ǌ�Ŏ<W_w�Wā̐��Àȳžô<h��Tͯǉ6�P͉̄9đ̐ỠĎĮ

ɺTǿŢ ʈGô)/I:=�¶ưȷ19Κ6<ǹŃ�ɔINQP7˱�NQP0 
 
Ȣʫʻ<ʎ7'5�ƲNQ/ʩ̠=4 F6ʘ<ÆõŬđ̐�ţͷõ<i���:�

>P˜ȫ64O�¹<ʔƾΡŕK�r�vXTĴI/W_w�Wā̐èÇ:�̂Ď�ĩ˺

�=¶ư<Ȳ̨�ƶ̟9ɲ�Ǥ"NQP0Ë�[�Ȣʫʻ<w�q6Àȳ:žô%Q5�/

W_w�Wā̐ʌȦđ̐ỠĎĮɺ 7 Ô<�1ʹÂŬəʗ� 3 ÔTĘI5�P0ʹÂŬə
ʗ<M�:˽ơƸʊË<ƀ9�ȅ̡�r�vX<ǔ̗Άʙ:=ƪɶ9�NW_w�W:M
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PŖʮʫʻ<̍ʺ�ƶΠ64O�W_w�Wā̐<̈́ʁ�ȟƯ6�Põͼ64P0F/�ž

ôĎĮɺ<�1 2 Ô=ƖƀʔƾTż‘7'/ĎĮɺ642/0à1W_w�Wā̐:=À
ȳ�ʣǭǗ”': �~Y�mc9v��KƔřƼ<ſ%�ʔƾ6<̈́ʁ�ȟƯ%Q5�

OαStevens et al. 2011�Wyatt 2009β�Ǌ�Ŏ6JW_w�Wā̐=Àȳ<̻ʆ6=_�
�': �ā̐Tǜ�#76ȅ̐āô:�Ų<ƭĀTȫ/'�PJ<7ȟƯ%QP0#<

ɲ:3�5=�ιδμ6̰' ̥ȩ)P0 
 
����>sLehj������&+��r? 

 
������Ub1(-6 

 
� W_w�Wā̐<ǈƹɲK΄Ǐ:3�5=�ų̬ʛ9ʫʻ=ƀǿ0��\am��x^�
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ŲαĎĮɺā̜Ɵ:�>Pż‘ʔƾ<̐þʈʉ;ΥT-<Ɵ<è̐þʈʉ;Υ6Ώ'5ˈ

ôβ'�ʤżʛ9Ɣř̡ȹ<ǣȸ7'5ʊ�/0 
�� ˁĮπİ(ÉʊȽƢ6˽ơΆʙ'5�PĎĮɺ�ŭŐ'5�P�ĳ�6ˁĮɽɛ:ƒ�

ʈ(�˽ ơΆʙ<ǉĳ:ƬΜ)P7˱�NQP0#</I�đ̐ΆʙĎĮɺ<āôƟȒ:İ

(ÉʊȽƢ<̐þ�Άʙ%Q5�/�ĳ�T2Ȏȉ<ȅ̐3DBMOİŲ'/09��#<
ňŬ=�Ɂ<â̖ĽȜ7Ä/ȵƹ</I�˽ ơΆʙɌΑ6<ǉĳ:ʣǭƬΜT£��P7˱

�NQPňŬ:˝O͙U0õȩ6=Šǿ�Nš'/0 
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�� ʔƾΡŕΆʙǉăʃπʔƾΡŕ:M25˽ơΆʙ<ǉăʃ�ʑ9P#7�ʩNQ5�P

/I�ż‘ʔƾΡŕ<˽ơΆʙǉăα ƔβʃTȂʁαHay et al. 2014β�NƧʊ'5ʊ�
/0 
� ż‘7)Pȅ̐��l[cx:ΈSPǔ̗���J�̜̐Àȳ<Ǘ”ùȄ:ƬΜ)P7

˱�NQP0F*�İ(ÉʊȽƢ6â̖)PĎĮɺ�ȜO�-<ÉʊȽƢ��x6 ǐ Ü

 7õ�25�PřĮ7-�6ɴ�řĮ6=�ǔ̗<ǉăʃ�Ͱ25 P0F/�ʉŮëİ

ʫʻ:MPā̐=�ʫʻ:Έ£'/W_w�Wʫʻ˲�Έͧõͼ<ʫʻ:8#F6ːͤ'

5�/�6Jǔ̗���=ƬΜTĥ>P64R�0Ą�5�̜ ̐ÀȳØ<ʫʻΆʙĂJǔ̗

���:ƬΜ)P0F/�ǒ��r�vX<Ͱ�:M25Jǔ̗���=ŠS25 P=*

64P0#QN<ʆʌ�N�İ�ÉʊȽƢ<â̖Ľ<Ȝɴ�Έ£'/W_w�Wʫʻ˲<Έ

ͧõͼ<̻Ȃǿ�Έ£'/̜̐Àȳ<ʫʻΆʙ“�ÆõŬđ̐Ľ�ĳ��<����qT¼

¡<M�:ǿÖĎ'5g�x���Šǿ7'5Ǘç'/0 
 
�� â̖ĽȜπİ(ÉʊȽƢ6 Ɣ%Q5�Pâ̖̐þ�4PřĮ7ɴ�řĮ6=ʴŮʛΖ

ȏƤ�ʑ9P7˱�NQP0#</I�đ̐ΆʙĎĮɺ<āôƟȒ:İ(ÉʊȽƢ<̐þ�

 Ɣ%Q5�/�ĳ�T2Ȏȉ<ȅ̐3DBMOİŲ'/0 
�� ̻ȂǿπȢʫʻ6=W_w�Wʫʻ˲�ā̐ʫʻ:ΈS2/°ËTż‘7'5�P/

I�W_w�Wʫʻ˲�Έͧõͼ<ʫʻ:8#F6ːͤ'5�/����l[cx<ǉĳ

:ƬΜ)Pĩ˺Ƽ�4P0-</I�̂ �lz�̻Ȃ:Ą�5ĭđ̐ΆʙĎĮɺ<āô:Έ

)Pˣ̵˅<ΈͧȂʁKȘˌ�web ǀŘTĩ˺9OģΓ'�ʫʻ6¦ƵʛƭĀTǜ2/
W_w�Wʫʻ˲TİŲ'�-<ʫʻ˲�đ̐ỠĎĮɺ<āôƟȒF6:ê̙'/̻Ȃ

ǿTWeb of ScienceMOİŲ'/0 
�� ʫʻΆʙ“ Å 10 ʰπ Ʃ�ʫʻΆʙĂTȜ)P̜̐Àȳ�ΆʙT̖2/řĮ7-�
6ɴ�řĮ6=Άʙǉăʃ:ƒ�ôPĩ˺Ƽ�4P0-#6�́ ȟ·Ŏï̜̐Àȳ<ʫʻΆ

ʙ“��a�d< Å 10 ʰ:ç25�/Ʌʋ�ƈ¨ï�\�jY�̑ɘ�˃��Śͼ˰�
¦š�Ĕļʙ�ţɄ�ſͼT Å 10 ʰ7'� Å 10 ʰ�-Q¼š�TŠǿ7'5ʊ�
/0 
�� ÆõŬđ̐ĽπĎĮɺ�ÆõŬđ̐Ľ��Y^đ̐Ľ�6ʫʻ��om�ʑ9P/I�

Άʙǉăʃ:ƬΜ)Pĩ˺Ƽ�4P0-</I�ĭđ̐ΆʙĎĮɺ�ÆõŬ�ʈɺ̜þ�T

2Ȏȉ<ȅ̐3DBMOİŲ'/0 
 
� ȅ̐ʫʻΆʙTĤOƓ šͷʇŜJ�ā̐��l[cx<ǉĳ:ƬΜ'�P0##6=Ɵ

»:MPƬΜT¼¡<M�:g�x���'/0 
�� ʫʻȒȟπΆʙ“4/O<ȅ̐Ǔ̲ǿ=Ɵ1ɨƀ'5�PαMunos 2009β/I�ā̜
Ɵ:M25Άʙǉăʃ�ƬΜ%QP7˱�NQP0-#6�ĭđ̐ΆʙĎĮɺ<ā̜ƟT

2Ȏȉ<ȅ̐3DB<ʫʻ̰˗ǀŘK^�lz�̻Ȃ<ôɹƟ˅�NǮɪ'İŲ'/0ā̜
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Ɵ= 1970Ɵ»�80Ɵ»�90Ɵ»�2000Ɵ7-Q¼Ό�<κ3:õΧ'�r��ŠǿĎ'
5Ňƚõȩ:Ǘç'/0 
 

2008ƟF6< 100Ë:˝25ųȇ'/õȩ6=�ʉŮͧǵKëİʫʻǉĳ:ƬΜTĠE
'�P����q:3�5Jg�x���Šǿ7'5Ǘç'/0ηδι6����'/ï

Ÿ�N�˱ ǆ)C�����q=�ʉŮͧǵB<Έ£:Έ'5=2W_w�Wʫʻ˲�Ǐƅ

)PʫʻΡŕ3�2ͭĞ<ƸʊʫʻƇɇ3�2ʉŮëİʫʻ<˛Ϋ3�2W_w�Wʫʻ˲7'5

< seniority3�2ͭĞ<Ŗʮʫʻǉȫ<έ%3�2Ǐƅ)PʫʻȽΈ< technology transfer 
officeαTTOβ<ŭŐ3�2ʫʻȽΈ<ʫʻ���<έ%3�2ʫʻȽΈ<ŁȳĎʫʻB<̲̾
<έ%364P0ëİʫʻǉĳ:Έ'5=2ëİʫʻT̖�¥˲<őʆʛ͏Ε3�2ʫʻs�

�<iYn3�2ÀȳØ<šͷʇŜB<^���Ƥ3�2ĤOǒ�ǔ̗<ʸΧ364P0#<�

1�2ͭĞ<Ŗʮʫʻǉȫ<έ%3=Άʙǉĳ:ʣǭƬΜT£��PňŬ7'5úͣǗç'

5�P02TTO<ŭŐ3=�õȩż‘7'/ 100Ë�)C5 2005ƟF6<°Ë64OȉȢ
6 TTO<̪ʾ�ūF2/<� 2004 Ɵ64P#7T˱�P7DE˱ǆ<ƶ̟�ɴ�7˱�
NQP#7�N�g�x���Šǿ7'5ǫʊ'9�2/0-Q¼š<ňŬ:Έ'5=�¡

<ͤOŠǿĎ'5Ňƚõȩ:Ǘç'/0 
 
ρʉŮͧǵB<Έ£:ƬΜ'�PňŬς 
�� ŮͷπW_w�Wʫʻ˲<ǏƅʫʻΡŕ<ƸʊʫʻƤĮ�=�đɆŮͷ��ŖʮʴŮT

ǒ�Ůͷ�6ʑ9P7˱��ǏƅŮͷTİŲ'/0 
�� ŮÅπͭĞ<ƸʊʫʻƇɇ=�ƸʊʫʻJǒ�đŮͷ6ŮU0��Ŗʮ˒<Ůͷ6ŮU

0�6ʑ9P7˱��W_w�Wʫʻ˲�đŮėŞ� Ph.D.�TİŲ'/0Ůͷ7ͻ9Pe
�mJŢ�7˱��¥Šǿ=ú1<�w�7'5Ǘç'/0 
�� ā̐ëİʫʻ˛ΫπİŲ'/ 100 Ë<¦:=�İ(W_w�Wʫʻ˲�Έ£'/Ë�
4P0-<řĮ�-<W_w�Wʫʻ˲=̝ǿ<ʉŮëİʫʻT˛Ϋ'5�P#7:9P0

ż‘��l[cxMOý:W_w�Wʫʻ˲�Έ£'/ā̐ʉŮëİʫʻ<��l[cx

ǿT_Z�x'/0 
�� k{WƤπW_w�Wʫʻ˲�ǽǧ/wX�cq�c�m�ĳ�TİŲ'/0 
�� ʫʻȽΈ<���πW_w�Wʫʻ˲<ǏƅȽΈ�ȋƗţJ' =WY����d64

PřĮ�ʫʻȽΈ<����έ�7ùŲ'5�ŠǿĎ'/0 
�� ŁȳĎǂ̾πȉȢ6=�ţŮ¼š<êʛʫʻȽΈ=ʉȳĎTʢʛ<�ͷ7'5̪ʾ%Q

/˛˥�4P/I�W_w�Wʫʻ˲<ǏƅȽΈ�ţŮ�-Q¼š<êʛʫʻȽΈ�TŠ

ǿĎ'/0 
 
ρëİʫʻǉĳ:ƬΜ'�PňŬς 
�� őʆπW_w�Wʫʻ˲<ǏƅȽΈ�ȉȢŎï�ĳ�TŠǿĎ'/0 
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�� s��iYnπ^�lz�̻Ȃ<̌˲ǿT_Z�x'�ʫʻs��<iYn7'/0 
�� Àȳ<^���ƤπİŲ'/ 100 Ë<¦:=�İ(Àȳ�Έ£'/Ë�4P0-<ř
Į�-<Àȳ=̝ǿ<ā̐ëİʫʻT˛Ϋ'5�P#7:9O�-Q�Ţ>Q[šͷB<^

���Ƥ�ţ��7ùȄôȦP0-#6�ż‘��l[cx¼ý:-<Àȳ�ΈS2/ā̐

ëİʫʻ��l[cx<ǿT_Z�x'/0 
�� ǔ̗qY�πΈ£'/W_w�Wʫʻ˲<ǔ̗õͼ=�ʈɺ�ĎŮ�̐ɺĈǄ<�*Q

�64P/I�-QTŠǿĎ'/0 
 
Ňƚõȩ:Ǘç'/èŠǿ<ïŸ=̙ 3-2:i��Yn'/0 
 
ιδλδκδκεŇƚõȩ 
 
Ȳ̬=�lmvXtcŇƚõȩ6̖2/0ιδκ6ʯ'/7�O�W_w�Wā̐= 2009
ƟΝ�NŎˇʛ:§ž%Qā̐:ƷĲƼ<ɴ�W_w�Wʫʻ˲�Ţǿğç'5�5�P

ĩ˺Ƽ�4O�ųΒ:Ţ <��l[cx�ÀȳžôTŌQ*:¦Ƀ�×ɮ'5�//I�

-<�YWmTΏ := 2008ƟF6<°Ë 100Ë:˝2/õȩJͻ̟64P0-#6�F
*#< 100 Ë:3�5�ʉŮͧǵKëİʫʻǉĳ:ƬΜT£��PňŬTĴI5ŢŠͽ̥
ȩTųȇ'�ƸʊʫʻͯǉƤ:ƬΜTĠE'�PňŬ<Ǭ˖T̖2/0 
Ɂ:�ģΓ'/è 135 ËĠ] 2008 ƟF6< 100 Ë<G<¥Ȇ<ȥ¾:3�5��w�
7'5<ȜćƼTέIP/I�ƸʊʫʻͯǉƤ<»ʆǣȸ7'5ʊ�/˽ơΆʙɌΑ6<

ǉĳ:ʣǭƬΜT£��P7˱�NQPňŬ:˝O͙U0õȩJ̖2/0Ňƚõȩ<èÇ

Ý=�̙ 3-3:F7I/0İȒ:Ǘç'/̵ȎŠǿ7è5<g�x���Šǿ·:Ȝǂ9ʤ
Έ=ɴ �ŢͻëˤƼ<łΤ=ɴ�7˱�N�/0 
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s 3-2� d��0CV	���# 

CV 2F 

NGCV  

 $H Dummy variable, 1 if the drug candidate produced in the project was approved, 0 otherwise 

xXCV  

 cE1:gi Dummy variable, 1 if the project was a research collaboration, 0 if the project was academic drug 

discovery 

�"�!#�CV�oK�f	

R;�M��	�CV� 

 

eO�AHBu] Percentage of drug yield of the targeted disease application in the total drug yield of corresponding 

year 

j9 Dummy variable, 1 if no other company had conducted research targeting the same mechanism of 

action before the project, 0 otherwise 

eO�A�fR5` Clinical development success rate of the targeted therapeutic area of the project 

.q=Y Dummy variable, 1 if the project was best-in-class, 0 if first-in-class 

yWV Number of publications that the academic key researcher had published from the same academic 

affiliation by the year when the project was conducted 

gi�f{$) 10h Dummy variable, 1 if the company involved in the project belonged to the top 10 companies of R&D 

budget ranking, 0 otherwise 

*3D8p= Dummy variable, 1 if the drug candidate was small molecule, 0 if the drug candidate was biologics 

2000J&4t Dummy variable, 1 if the year that the project was conducted was between 1999-2005, 0 otherwise 

1990J&4t Dummy variable, 1 if the year that the project was conducted was between 1989-1998, 0 otherwise 

1980J&4t Dummy variable, 1 if the year that the project was conducted was between 1979-1988, 0 otherwise 
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1970J&4t Dummy variable, 1 if the year that the project was conducted was between 1969-1978, 0 otherwise 

�"�!#�CV�cE}U


	�%�M��	�CV� 

 

 E~ Dummy variable, 1 if the key academic researcher belonged to a medical or dental faculty, 0 if he/she 

belonged to a basic science faculty 

 E) Dummy variable, 1 if the key academic researcher was a medical doctor, 0 if he/she was a Ph.D. 

 4p1:gik� Number of drug projects that the key academic researcher had experienced before the project 

 ���L Dummy variable, 1 if the key academic researcher was a professor/director, 0 otherwise 

 gi^�	 �� Dummy variable, 1 if the key academic researcher belonged to a Japanese former imperial university 

or American Ivy League university, 0 otherwise 

 >\7Pz Dummy variable, 1 if the key academic researcher belonged to a non-university research institution, 0 

otherwise 

�"�!#�CV�1:giR

;�M��	�CV� 

 

 @a Dummy variable, 1 if the key researcher’s academic institution was domestic, 0 otherwise 

 �#���� Number of authors of the original paper 

 (\	�#�"L Number of academia-engaged drug projects that the company had experienced before the project 

 Sr���_b_ Dummy variable, 1 if the technology field that academia contributed to in the project was biology, 0 

otherwise 

 Sr���_7E Dummy variable, 1 if the technology field that academia contributed to in the project was organic 

chemistry, 0 otherwise 

 Sr���_p_6Q Dummy variable, 1 if the technology field that academia contributed to in the project was drug delivery 

system, 0 otherwise 



77 
 

s 3-3� ?I3Z	0+- 

 

�"�� w|mv� ?I3Z�T/���"�!#�CVn ?I3Zl[ 

oK�f	R;�M

��	�CV 

cE}U
	�%�

M��	�CV 

1:giR;�M��

	�CV 

79_4tJ�����

J��	���, 

s 3-4 � �  s 3-5 

�  � s 3-6 

�   s 3-8 

79_4tJ�����

J'�<�����, 

s 3-7 �   s 3-8 
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�������� 

 

áÝâÝâÝßÞÆÌ»Å 

 

Â 3-4 ��2008 �"��OW 100 W�]��¬��u��ÆÌ»ÅÏ*³��	Â 3-7

��gÔ��Z 135W�]��¬��u��ÆÌ»ÅÏ*³��	]��¬�� 135 W�

	�J}��_��W 24W�Ð®M�����W 111W����	+1=B+^¿�

OW 69W�«x[j±µ�%'^¿�OW 66W����	 

 

áÝâÝâÝàÞF67<,;2o~ 

 

Â 3-5���2008�"�� 100OW�����½�Ð®��l��Õ*K
	'u��

«xÍ� �ÑK��Õ*K
	'u�*3G>FHD��F67<,;2o~]��¹

�*³��	±µ9-@�«x[j±µ�%'^¿���'����Ð®¹��J}�

��'������ �°Ñ*³��Ûp < 0.05Ü	"��^¿@F6/2>�ÑK��+

1=B+±µ¼c¡xÎ��'����xTcxft��'���Ð®¹��J}�

��'������ �°Ñ*³��Ûp < 0.05Ü	 

Â 3-6���2008�"�� 100OW�����½�Ð®��l��Õ*K
	'u��

[j±µ�l��Õ*K
	'u�*3G>FHD��F67<,;2o~]��¹�*

³��	±µ9-@�«x[j±µ�%'^¿���'����Ð®¹��J}���

'������ �°Ñ*³��Ûp < 0.05Ü	 

Â 3-8 ���gÔ��ZOW 135 W�����½�Ð®��l��Õ*K
	'u��

º��3G>FHD��F67<,;2o~]��¹�*³��	±µ9-@�«x[j

±µ�%'^¿���'����Ð®¹��J}���'������ �°Ñ*³��

Ûp < 0.01Ü	"��±µ���1990�P���'����2000���(QÒ���'�

���Ð®¹��J}���'������Ê�°Ñ*³��Ûp < 0.01Ü	������

������ 1990�PQÒ��`�]c¿m��Ç���¥{Xk��'Û��Ã¿|

�dS 2013Ü����i¯��'	2008 �"�� 100 W����j��À��F67<

,;2o~]��¹�*Â 3-8 h��³��	ZOW�À��]��j��±µ9-@

�«x[j±µ�%'^¿���'����Ð®¹��J}���'������ �°

Ñ*³��Ûp < 0.01Ü	 

 

áÝâÝâÝáÞ�¬±µz�NV�]� 

 

«x[j±µ�%'^¿ 66W�	���¬±µ£Ó�±µz�NVjy\�����

OW 36WÛ	�J} 6W�Ð®M� 30WÜ�&�¢&� 30W�����¬±µ£Ó�
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±µz�NV+1=B+�#�����+1=B+�R�L¼�����R��#���

��]×��J}�Ð®M��]����@F6/2>�*1.G>��	JÆ 30W��

�����($r²±µ£Ó��+1=B+ÑK���&��¬±µ£Ó�+1=B+�

#ÑK���� 0W�+1=B+�R�L¼ÑK��� 19WÛ	�J} 4W�Ð®

M� 15WÜ�R��#ÑK��� 11WÛ	�J} 9W�Ð®M� 2WÜ����	�

�)���¬±µ�+1=B+�R�L¼ÑK��«xÍ��%'^¿OW�J}�¾

���� 19 WM 4 W�ZV� 21Ú���	I���¬±µ�R��#ÑK��OW�

J}�¾���� 11WM 9W�ZV� 82Ú���	+1=B+^¿Û+1=B+e§�

�¬±µ$z�Ü��J} 5W�Ð®M� 64W�J}�¾'¨�· 7Ú��&�R��#

�¬±µ*À��si�+1=B+�¬±µ�ÑK��si�¤!�v��Ð®�_

¨Ù�Xk���	¹��Â 3-9�³��	 
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Â 3-4� ÆÌ»ÅÏÛZu��2008�"�� 100WÜ 

 

u� Number Mean Min. Max. S.D. 

J} 100 .24 0 1 .4292 

      

«x[j±µ 100 .57 0 1 .4976 

      

�Öq}sÄ� 100 1.6151 0.36 16.79 1.90317 

¶i 100 .36 0 1 .4824 

�ÖqÐ®�_¨ 100 10.13 7 18 4.3244 

YÀm� 100 .32 0 1 .4688 

È�� 100 75.960 1 690 121.8258 

±µÐ®ËJT 10´ 100 .22 0 1 .4163 

U]wc¿m 100 .72 0 1 .4513 

2000�P^Ã 100 .11 0 1 .3145 

1990�P^Ã 100 .37 0 1 .4852 

1980�P^Ã 100 .47 0 1 .5016 

1970�P^Ã 100 .05 0 1 .2190 

      

xÎ 100 .47 0 1 .5016 

xT 100 .39 0 1 .4902 

^¿[j±µ¸Ø 100 .23 0 3 .6172 

5?+� 100 .60 0 1 .4924 

±µ�Ñ�EAD 100 .30 0 1 .4606 

n�b�É 100 .16 0 1 .3685 

      

p© 100 .88 0 1 .3266 

:HC4-8 100 7.18 2 21 3.3254 

R��0H@G� 100 .70 0 3 .8933 

�Á9-@_ª¦ 100 .75 0 1 .4352 

�Á9-@_bx 100 .21 0 1 .4094 

�Á9-@_¿¦a� 100 .04 0 1 .1969 

�

� �
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U 3-5� �������08&EdJ5]@	�`��<a�	�3A���������&E�20089
�� 100#�6[e 

3A  Model 1  Model 2  Model 3 

  B S.E. ExpB  B S.E. ExpB  B S.E. Exp.B 

XC3A             

J5%,MO  1.64* .672 5.17  1.53* .661 4.62  1.72* .690 5.56 

             

R:_L�?-�<a�	�������3A             

K=b172WG  -.072 .207 .931  -.043 .192 .958  -.059 .200 .943 

P+  .180 .690 1.20  .369 .668 1.45  .002 .717 1.00 

K=b1_L?(I  .048 .068 1.05  .027 .065 1.03  .047 .068 1.05 

$T.D  .525 .705 1.69  .489 .689 1.63  .460 .713 1.59 

YBA  .002 .002 1.00  .002 .002 1.00  .003 .003 1.00 

MO_L\�! 10N  .355 .716 1.43  .267 .704 1.31  .332 .730 1.39 

"&4*S.  -.107 .677 .899  -.171 .671 .843  -.64 .682 .938 

20009 'V  -3.26 1.81 .038  -2.89 1.74 .056  -3.30 1.80 .037 

19909 'V  -1.37 1.27 .254  -1.21 1.25 .297  -1.33 1.26 .265 

19809 'V  -.528 1.22 .590  -.540 1.21 .583  -.512 1.21 .600 

J5]@	�`��<a�	�������3A             

5^  1.64* .669 5.14      1.65* .672 5.19 

5!      1.24* .600 3.47     

'S%,MOQc          -.536 .581 .585 

��;  .344 .648 1.41  .218 .642 1.24  .391 .646 1.48 
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MOH`����  .463 .689 1.59  .338 .662 1.40  .371 .702 1.45 

/F)>Z  .586 .936 1.80  .306 .899 1.36  .598 .910 1.81 

             

Intercept  -3.33 1.84 .036  -2.68 1.73 .068  -3.34 1.82 .036 

             

Nagelkerke  .296  .268  .307 

-2 log likelihood  88.207  90.489  87.248 

* p < 0.05 

 

�

� �
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X 3-6� �������1:(Fb'.PR@/�>`�	
5B���������(

F�2008;	�� 100%�8]c 

�

5B B S.E. Exp.B 

[D5B    

M7'.PR 1.685* .667 5.394 

    

T<_O�@/�>`�	
��

����5B 

   

N?a394ZH -.009 .177 .991 

S- .567 .659 1.762 

N?a3_O@*J .006 .064 1.006 

&V0E .247 .689 1.280 

\CB .002 .002 1.002 

PR_O^ # 10Q .718 .662 2.050 

$(6,U0 .013 .698 1.013 

2000;!)Y -2.610 1.723 .074 

1990;!)Y -1.209 1.276 .299 

1980;!)Y -.737 1.176 .479 

'.PR@/�>`�	
���

���5B 

   

2K -.767 .780 .464 

����� -.005 .093 .995 

"G�����= -.212 .343 .809 

AW��_LI -1.755 1.252 .173 

AW��_+7 -1.939 1.363 .144 

    

Intercept .626 2.104 1.870 

    

Nagelkerke .250 

-2 log likelihood 91.935 

* p < 0.05 

�
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X 3-7� \aS[bjU;cLGf�	>,�M?<h���	�T���.4�������2@�R�`��$D�)g" 135�k 

 

2@ �@ B6� B3� 9/� EH�7 1 2 3 4 5 6 7 8 9 10 11 12 

1.�8 135 .0 1.0 .178 .3837 1            

2.J5#+OQ 135 .0 1.0 .489 .5017 .282 1           

3.K=i081ZF 135 0.36% 16.79% 1.51% 1.693% .025 -.068 1          

4.K=i0cL>'I 135 7.0 18.0 9.87 4.199 .028 .090 .039 1         

5.!W-C 135 .0 1.0 .319 .4676 .015 -.001 -.001 -.040 1        

6.]A@ 135 1.0 690.0 67.7 113.4 .100 -.015 -.011 .037 .151 1       

7.OQcL^�� 10P 135 .0 1.0 .185 .3899 .127 .220 -.009 -.031 .124 .041 1      

8.�$4(V- 135 .0 1.0 .770 .4222 -.069 .076 -.022 -.012 .109 .147 -.102 1     

9.2000:�&Y 135 .0 1.0 .333 .4732 -.288 -.157 -.150 -.069 -.011 -.110 -.054 .237 1    

10.1990:�&Y 135 .0 1.0 .237 .4268 -.077 .117 -.047 .088 -.082 .000 .048 -.151 -.394 1   

11.1980:�&Y 135 .0 1.0 .378 .4866 .237 .063 .181 -.013 .090 .081 -.017 -.119 .551 -.434 1  

12.1970:�&Y 135 .0 1.0 .052 .2226 .241 -.028 .012 .007 -.016 .055 .061 .048 -.165 -.130 -.182 1 

� � * 12%�
2@d	 Pearson	Ne�@�\_ 
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Ǘ 3-8� tQRYBXJÜąŗȫǊĈȓƓŨȘ$)ĥÒ(ƙĶĐȝ>}�
:%ǅ�8

;:Ýï(Mv[txréŀ>ƻ9ǽ?�ŗȬ�

�

éŀ  ÈȚ��§��>ùǲ

(n=135) 

2008 ć1$)��>ùǲ

(n=100) 

 B S.E. ExpB B S.E. ExpB 

ǭŉéŀ        

Ɔñ©ÏƜƨ  1.94** .649 6.99 1.90** .654 6.65 

        

Mv[txréŀ        

ƏğȢäăçǞš  -.011 .171 .989 -.005 .168 .995 

ƏğȢäȓƓĥºƀ  .014 .063 1.014 .009 .063 1.009 

¥Ǖ×ŏ  -.006 .596 .994 -.031 .599 .969 

ǰłŀ  .002 .002 1.002 .002 .002 1.002 

ƜƨȓƓǶz� 10ơ  .566 .629 1.761 .510 .635 1.666 

�ï¿ǔ×  -.493 .623 .611 -.518 .628 .596 

2000ć�¸ǚ  -4.47** 1.39 .012 -3.51 1.45 .030 

1990ć�¸ǚ  -2.99** 1.10 .050 -2.97** 1.09 .052 

1980ć�¸ǚ  -1.64 .977 .193 -1.63 .970 .196 

        

Intercept  -.508 1.25 .602 -.400 1.24 .670 

        

Nagelkerke  .375 .280 

-2 log likelihood  91.2 89.5 

** p < 0.01 

� �
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Ǘ 3-9� ĚƇƜƨôņ��%ȓƓƺŘ 

 

ĚƇƜƨ)ôņ�� ză�� 

etQEJ[ŀ 

ȓƓ�Ť%' �

etQEJ[ŀ 

zăetQEJ[

ŀ)·Î* 

Ɔñ©ÏƜƨ(7:¸ǔ    

AHZhA)2 0 0 - 

AHZhAȭ�ŝ 4 15 21Ȫ 

�ŝ)2 9 2 82Ȫ 

|ŉ** 6 30 - 

AHZhA¸ǔ    

AHZhA)2 5 64 7Ȫ 

*ĚƇƜƨ)ôņ���AHZhAȭ�ŝ	�ŝ)2	AHZhA)2ȫAHZhA¸ǔ)

çÎȬ	$ză(ǌ:etQEJ[ŀ)·Î>ũǻ�:�4	zǥ 3HYNqx(!	#

*zăetQEJ[ŀ)§etQEJ[ŀ(��:·Î>�;�;ǥǼ��� 

**Ɔñ©ÏƜƨ(7:¸ǔ 66�)
�	ĚƇƜƨ)ôņ���Ïó$�' ����

36�ȫ
�ză 6�	ȓƓ�Ť 30�Ȭ� �� 

 

IEJEKF@7��	� 

 

Ȳχȴ$*	Ɔñ©ÏƜƨ(7:¸ǔ*AHZhA¸ǔ%ũ.#�)ē)ǊĈȓƓŨȘ

)ĥºƀ%ť(ƚȕ�:�%>ôǧƔ(Ơ���ǊĈȓƓŨȘ$)ĥÒ(ƙĶĐȝ�
:

%ǅ�8;:Ýï(»�#	ƆñȄĺ-)ȕ}(Đȝ�
:Ýï>Mv[txr��çÎ

ȫǗ 3-5Ȭ	©ÏƜƨĥÒ(Đȝ�
:Ýï>Mv[txr��çÎȫǗ 3-6Ȭ	�;(�	

#5	ƜƨUCe�AHZhA¸ǔ$*'�Ɔñ©ÏƜƨ(7:¸ǔ$�:�%*	�)ē

)ȓƓŨȘ)ƺŘ�ză$�:�%%ŏġ'ť)ƚȕ>Ơ�#	�� 

œŗ$Over%��¸ǔetQEJ[*	Ɔñ©ÏƜƨ(7:¸ǔ$5AHZhA

¸ǔ$5		�;5ǊĈȓƓŨȘ*�ŝ�Č�Ê�#ôņ��etQEJ[$�:����

 #	AHZhA¸ǔ$� #5	�ŝ�ȓƓ-)ĬǸ��>Ǭ4�etQEJ[>Ove

qvK�#	:�%(':��;(5ȕ=8�	ǊĈȓƓŨȘ$)ĥºƀ(Ȉ	�ǝ8;�

%	
�%*	ƜƨŨȘ$�ŝ�ȕ}��Ò)Ȉ	�	ǊĈȓƓ¾Îź)ĝǹ(ŏġ'

Đȝ>}�#	�Ìǉĝ>ƠØ�:5)$�:�AHZhA¸ǔ$*AHZhAƜƨWx

i�åƟ%ĚƇ)~ƜƨŨȘ>ÁŽ$ôņ�:�	Ɔñ©ÏƜƨ(7:¸ǔ$*ƜƨŨȘ

8AHZhA%�ŝƜƨWxi)~ǆ�ȕ}�:�ȆÅ)æÕ6~ǆ)đ·>ǅ�:%	

Ɔñ©ÏƜƨ(7:¸ǔ$*AHZhA��(åƟƜƨ(Ǵž�	�ŝƜƨWxi��(

ĚƇƜƨ(Ǵž�#	:ǓŸĝ�ȩ	�%8	œƺŘ*AHZhA¸ǔ(�	#AHZ

hAƜƨǆ�ĚƇƜƨ>ôņ�:�%$ƜƨȇĥĊ�79��' #	:Ìǉĝ>ȔĶƔ
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(ļĲ�:�1�	Ǘ 3-9(Ơ��ƺŘ*	ZxU)ȗƊ79yȌ���ŗùǲ%'8

'	�4Ƽǣ«Ƃ�¬Ŗ�	��1$�¡Ɣ'ƺŘ$*�:�	AHZhA¸ǔ6AHZh

A�ĚƇƜƨȌ(5ȕ}��Ɔñ©ÏƜƨ(7:¸ǔ(ũ.#	�ŝ�ÁŽ$ĚƇƜƨ

>ôņ��etQEJ[$*ìĆ(ȓƓĥºƀ�ȩ	¢Ñ�� ���;8)ƺŘ*	̧ ǔ

ĚƇƜƨȌ(�	#�ŝƜƨWxi�AHZhAƜƨWxi79ƜƨȇĥĊ�ȩ	�%

>č�ƠØ�:5)%	�:� 

Mv[txréŀ)
�	ǊĈȓƓ)ĥÒ(Đȝ�
:éŀ$*	ć�%	ȓƓƺŘ�z

ă$�:�%�ŏġ'ǳ)ƚȕ>Ơ�	ńŏ¼ĥ¿ǔ×)ĪǬŀ�ć�Ųý�#	:�

%%ŁÎƔ$� ���;�ê)Mv[txréŀ$ĔĀéŀ%ŏġ'ƚȕ>Ơ��éŀ

*ŷ�	ăçǞš%¥ǕƜƨ*�Ăȟ>É #ƚȕ>ǝ#2��	ŏġ'ƚȕ*ǝ8;'

 ��ƆñȄĺ-)ȕ}(Đȝ�
:Mv[txréŀ$*	AHZhAƜƨǆ�åƟƳñ

Ȍ$'�¿ŦñȌ$�:�%	AHZhAƜƨǆ)ñ�� Ph.D.$*'�¿ñÂè$�:�

%*	ȓƓƺŘ�ză$�:�%%ŏġ'ť)ƚȕ>Ơ�#	�� 

 

IEJELFA. 

 

ȲχȴχȵχȰȯAHZhA¸ǔ)ŏ¼ĝ 

 

AHZhA¸ǔ)ŋȜ(!	#*	�;1$FIR`x[Gc]Gv)sfr$*ë�

)Ǳǰ�� ��ȑĨ%�#*	åƟƜƨ6īǖ¹)ȩ�	a[Əğ-)qvLxQ	ìñ

ª)ş�'úȒĝ)^X[uxIvK	qRJYCJ)gCv\ƭ�Ĵ�8;#��

ȫWyatt 2009	ȑȎ8 2012	Huryn 2013	Kirkegaard and Valentin 2014Ȭ�yŅ	ë�

)¥Ǖłž�Ĥě%�#ĳĻ�#��)�	¾ÎźŎȉ¾6ǔ¼wò§ĝwǔź½Ģ)Ǩ�

ǉ¹%	 �	̧ ǔĚƇƜƨŨȘ)Ɯƨsfr$� ��̧ ǔ¾ñ¹)|Ǻ(*ǀ9Ȁ�Ĥ

ě�Ơ�;ȫKozikowski et al. 2006	Frye et al. 2011	Shamas-Din and Schimmer 2015Ȭ	

¾Îź)ĝǹ(ù�:Ǩ��|À$�:�%5ĳĻ�;#��ȫTralau-Stewart et al. 

2014	Shamas-Din and Schimmer 2015Ȭ���	¸ǔĚƇƜƨŨȘ)Ɯƨsfr)��

�	z(ȁ.�ȑĨ>zÜ9	AHZhA¸ǔ)ƅƆĝ>Ǒ%�/&űµ'Úȥ')*	

ĔŖ)FIR`x[)Ãǲ(å"	�óĝƔ'æÕ��$*ƺǰ��8;' ���;

(5=8�	�;1$AHZhA¸ǔ)ĚƇƜƨȇĥĊ>ôǧƔ(Ŝǧ��æÕ*ƕ

ŷ$� ��œƜƨ*	AHZhA¸ǔ>etQEJ[sfr$ƽǂƔ(��ÈȚ�	Ɔñ

©ÏƜƨ(7:¸ǔetQEJ[%ũǻ�#�)ĚƇƜƨȇĥĊ>óȏƔ'ĩŮ$ŜǤ�

�¯)æÕ$�9	�;1$úȒõ)ġǝ%�#��ȁ.8;#��AHZhA¸ǔ(ù

�:Ĥě>	ôǧƔ(ǡŉ��Ŷ(ì�'ñǖƔġǄ��:%ǅ�:�Ȳχȴχȳ$Ǖ �

ëéȏǡŗ$*	̧ ǔĚƇƜƨŨȘ)ƜƨȇĥĊ>ǊĈȓƓ)ƺŘ$�Ƃ�#	:�4	Ǌ

Ĉǩȧ)ĥÒ(Đȝ�:ë�)éŀ>Mv[txr�#�9	»�#ƆñȄĺ(Đȝ�:
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éŀ5Ìǉ'ȗ9Mv[txr�#	:��
��ş�'Mv[rxréŀ)ðá{$5	

yǵ�#	ƜƨUCe�AHZhA¸ǔ$�:�%*ȓƓƺŘ�ză$�:�%%ŏġ'

ǳ)ƚȕ>Ơ�#�9	AHZhA¸ǔƆñ©ÏƜƨ(7:¸ǔ�	ȓƓƺŘ(£�(

Đȝ�:Žƪ��éŀ$�:�%*	ƼǣƔ(5čß(ǘ��8;�%Ǣ�:�<
� 

Ȳχȳ$ǝ#��7
(	ľĉ* 2009ćȞ8àƯƔ(AHZhA¸ǔ>ķȅ�	�)

Ű;>Ê�#	AMED *�¸ǔļĹħƌȌ�>ƓǺ��	¸ǔļĹ^X[uxJ>Ǧƪ�

#AHZhA¸ǔ)ÉƸ2>ļĹ�:ş�'ņƯ>Ǖ #	:22���'�8	œƜƨ*	

AHZhA¸ǔ)ĚƇƜƨȇĥĊ*	Ɔñ©ÏƜƨ(7:¸ǔ795ŏġ(��	̧ ǔĚƇ

ƜƨŨȘ1$AHZhAƜƨǆ(��:¸ǔďĢ*	ză¿ǔ×>ƅ2¬�z$ū�#¼

ƀ)ȩ	ŅŮ%*	�'	�%>ƠØ�#	:�¥Ǖłž�ĳĻ�:AHZhAƜƨǆ)

¸ǔƜƨ)ƹȧ)|ǺȫFrearson and Wyatt 2010	Everett 2015Ȭ6	ńǞĝ)�:ƛǝ

)ƓǗ(ġǄ>ǝ¬�ƜƨęÑĝ)ÚȥȫFrearson and Wyatt 2010	Ʀã 2013	ŪȎ 

2016Ȭ*	AHZhA¸ǔ)ĚƇƜƨȌ)ƜƨȇĥĊ(ǳ)Đȝ>Ç0�#	:%ǅ�

:.��<
�6*9	�Ȧ*Ȧþ�$�9	¾ÎźŎȉ¾6ǔƂwò§ĝwǔź½ĢǨ�

ǉ¹*	ǚǔ�ŝ)ǒƧ��ǉ¹%ƹȧ(�ð�:/
�Ő1�	%Ĝ=;:�œƜƨ*	

AMED �ķȅ�:AHZhA¸ǔ)ȗƊ)Ìǉĝ>ôǧƔ(ZxU$Ơ��5)$�9	

ľƯƔǟċ85ġǄ)�:5)%ǅ�:� 

 

ȲχȴχȵχȱȯAHZhA¸ǔ)Ƙĳ�.�ŅÑĝ 

 

AHZhA¸ǔ>č¾�:)$�;+	AHZhA(ǚǔ�ŝ)¸ǔĚƇƜƨƹȧǆ>

Ȃ9ǽ2	̧ ǔĚƇƜƨ)ǉ¹č¾>Þ:�%�ȍǜ$�<
�à*¸ǔļĹ^X[uxJ

ƭ$AHZhA)¸ǔƜƨļĹ>Þ #�9	¼Ř>őĒ��	�	̧ ǔĚƇƜƨ*Žǋ)

úȒĝ)ǒƧ�Ęǜ'ƜƨȢä$�9	A\_CR��$ưÁ(ĽÛ$�:5)$*'	

ȫLombardino and Lowe 2004	Everett 2015Ȭ�¸ǔĚƇƜƨ$IlqA>Ƨ?��ŝƜ

ƨǆ>ƧŞƔ(AHZhA(Ǿ�¦;	¾ÎźŎȉ¾6Ǩ�ǉ¹>č4:69Ņ�ŏ¼%

Ĝ=;:�ôș	ȲχȴχȰ(sbmx��Ʊà SPARK)��ȫKim et al. 2017Ȭ$*	

�ŝ$¸ǔƹȧ>ŏ�:FIR`x[ȇ�÷Ķ(AHZhA¸ǔetQEJ[(MhX[

�#	��AHZhA%ǚǔ�ŝȔ)�ŔŰ½ĝ����	ìñƓ¸ǔfvWlxǦƪ5ů

Ɠ¾�'	ňœ(�	#	ƆŝƊ)�Ŕ>	(AHZhA¸ǔ(É9ǽ3	�ĥº)y

!)Ix(':%ǅ�8;:� 

yŅ	¶ȁ) SPARK)�$5	Ňðǚǔ�ŝ(pCTvRAD[�;�etQEJ[*

74 �� 8 �$�9	Ȳχȳχȱχȱ$ȁ.� 2009 ć�Ȗ)ňœ)AHZhA¸ǔ)ąƺ

ȫ37�� 7���ŝû¬(ĥºȬ%ũǻ�#5ȩ�*ŷ	��)�%*	œƜƨ$ƠØ�

                                                   
22 https://www.amed.go.jp/program/list/06/03/ 
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;�AHZhA¸ǔetQEJ[)ĚƇƜƨsfr)ƚùƔ��*	Ʊà(5Ď#*1:

Ìǉĝ��:�%>Ơ����'�8	ňƱ)Ȉ	*	SPARK$*AHZhA¸ǔ(7

:¿ǔ�Ǚ¾Îź)ë��RUx[AXe�ŝ>¬Ë%�#ǊĈȓƓ(ȅ?$	��%$

�9	_CGfvWlx�AHZhA¸ǔetQEJ[)Ê�Ɩ(' #	:%ǅ�8;

:��;*	RUx[AXe�ŝ�¿ǔ�Ǚ¾Îź)ȓƓĥºƀ(ù�#°Ń)åŴ�Ƅ	

Ğ;5�:�	Ňð)ǚǔ�ŝ$*qRJ�ȩ	7
'etQEJ[$5RUx[AXe

>��#ȅ4#	:Ìǉĝ�ǅ�8;	AHZhA¸ǔ)¬Ë>ǅø�:z$yǅ(��

:%Ĝ=;:� 

 

IEJEMF�#�!�$� #	4>?�D< 

 

¸ǔƅƆĝ)ĽÛ%_CGfvWlx�ÀǇ�'	Ɔŝ�Ġ8ķȅ�;#��Ħ�

à)AHZhA¸ǔ$�:�	ĚƇƜƨȌ)Lx`bqYB>ǅģ�:%	3�<åƟƜ

ƨȌ*AHZhAƜƨWxi�	ĚƇƜƨȌ*�ŝƜƨWxi��ė(Ǖ
UCe)

Ɔñ©ÏƜƨ(7:¸ǔ>ķȅ��/
�Ő1�	%Ĝ=;:�¤�¸ǔĚƇƜƨ*ǚǔ

�ŝ��ė(Ǖ #��Ɯƨ$�9	�ŝƜƨǆ*¾Îźÿȓ6ǔ¼ò§ĝ_qZxPo

v(ƹȧ%ǒƧ>ŏ�#	:�AHZhA*�)œ$�:ńǞ¸ǔŠƔ)ĵƶ6ƅ�j

H]Si)Ɠǝ%	 �åƟƜƨ(úė�	ĚƇƜƨ8�ŝ)ƜƨWxi(ƿ�đ·

į�	ǹ)ȩ	¿ǔ�Ǚ¾Îź)¸¬(79Ǐ	ďĢ$'	%Ĝ=;:� 

ńǔ)¸¬ƞƀ��{�	ƜƨȓƓǶ�ȩȨ�:�	�ŝ)ǋơ¸ǔ��$ńǔ)ȓƓ`

CepCv>Ƿ
)*ț��	AHZhA)¸ǔ-)Ǵž*Ęȡ)ŅÑĝ$�:��ŝ)ȓ

Ɠsfr(ȇ�:ǹ)ȩ	¿ǔ�Ǚ¾Îź>¼ƀƔ(ƅ2¬��4(*	AHZhA%�

ŝ)ĕĩ|ĕĩ6åƟƜƨ%ĚƇƜƨ)ęÑĝ)Ȉ	>Ǐ�Ƃǡ��
�$~ǆ)ȉ®'

đ·į>Þ #	��%�Ş4#ȍǜ%ǅ�8;:� 

�  

œƜƨ(*	�!)ȗƊ��:�y!*	œƫ$*AHZhA¸ǔ%Ɔñ©ÏƜƨ(7

:¸ǔ)ȓƓĥºƀ)Ȉ	>ĚƇƜƨȌ)Lx`bqYB)Ȉ	$ǭŉ>ǩ2#	:�	

�8)ƂƉ$ză(³ȇ�6��
'ƜƨYxg��5�5Ɔñ©ÏƜƨ$Ȋ+;Ŋ�

' #	:%	
Ìǉĝ��:Ŷ$�:���ţ)ƂƉ8�)Ìǉĝ*�	%ǅ�#

	:� 

Ƭy(	œƜƨ)Over*AHZhA¸ǔ$� #5ǊĈȓƓŨȘ*ŧ&)��$

ȫ2008ć1$)��$*§�$Ȭ�ŝ�Ǖ #�9	ǊĈȓƓ*ƜƨŨȘ79ë�)ǶƇ

%ŌȔ�:�%>ǅ�:%�ŝ�ĬǸ��>Ǭ4�Yxg�Ɔñ©ÏƜƨUCe(�

 #	:Ìǉĝ*ǅ�(�	� 

Ƭ�(	ȓƓĥºƀ(Đȝ�:Ìǉĝ��:ǜÝ)
��ŝ)ńǔƜƨȓƓĬǸ(Đȝ

�:Ýï%�#	ùǲƏğȢä)ȓƓțŊĊȫHay et al. 2014Ȭ	ăçĝȫStevens et al. 
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2011Ȭ	ªȌ²ƗȫMahlich and Roediger-Schluga 2006Ȭ	¥Ǖ×)ðáȫHara 2003Ȭ	

Ɯƨǆ6Wxi-)�ȤȫHara 2003Ȭ	ƢñMhm]YB%)qvLxQȫBaba and Walsh 

2010Ȭ�æÕ�;#�9	�;8)ǜÝ%ȓƓĥºƀ	ƜƨUCe(ǘ)ÝŘȕ��ĥ9

ƪ #	:%zǥÌǉĝ>Òó$�'�':���$	œƜƨ$*Í¸ǔetQEJ[)

�ùǲȉƇƏğȢä)ȓƓĥºƞƀ��ùǲƏğȢä)ăçǞš��ƜƨȓƓǶ��FICÒ

ȫƢñƔțŊĊȬ��ȫƜƨǆ-)ƢñƔ�ȤĊ)ĳŠ%�#Ȭ�ėƜƨǆ)ǰłŀ�>M

v[txréŀ%�#Ĭ¦�#	:ȫƢñMhm]YB%)qvLxQ*AHZhA¸ǔ

1�*ƆñȄĺ¸ǔ>ùǲ%�#	:�4§�$ŏ:%°Ń�Mv[txr��Ȭ��'=

�zǥÝï�Ƽ´�;#	:ŕ�$Üąŗ>Ǖ #	:�1�	ƜƨUCe%zǥ	�;

)Mv[txréŀȔ(5ŏġ'ƚȕ*ǝ8;' �� 

�z8	�8)ƂƉ$ză(³ȇ�6��
'ƜƨYxg��5�5Ɔñ©ÏƜƨ

$Ȋ+;Ŋ�' #	:Ìǉĝ*�	%ǅ�8;:� 

Over)Ȋĭ_CAR(ȕ�#*	œƜƨ�¶ǊĈdExS1$ȅ1�(\tXeA

D[��etQEJ[>Ó?$	'	Ŷ5Ǯȥ$�:�ȓƓ�Ǚ¾Îź>Ȋĭ�:¶)Ũ

Ș$Ɯƨ)Go/NoGoġĜūó�ȉ®(Ǖ=;:&
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|!6�Ņ�47�ØĞĬķĉź%ză�ũï��Ū/6

$
ü,���8�	ză�%�ı��Ĩ;"Ĭķ:Â÷��ÈŶÚ�T?U?:û���

6äŏ1Ƃ Ɔ́|�¾$ĥčĤō! Ƈ%�35ÈŶÚ
Ë!�<BPa<Ĭķņ"3��

�œ�7��ō�Œ�¤ė:É��6dM^mFfl
��"�%���5�<BPa

<�ō�����Öÿ²$�ō�œōză�¥ą$�ōĬķ:��0�zăÉ�"ł'�

�"�	.�8�<BPa<Ĭķņ
ĦŖ���ōĆħ"Ç�6�ō�Œ�¤ė$�œ:�

œōză$¤Þ1Ĝėś�$T?U?:�7Ť-!
4�¥Ĭķ$Ó�Â÷�6+�
ü

,������dM^mFfl
ză�"%�%���5�<BPa<Ĭķņ$�0�z

ă��¥Ĭķ:Ŏ�����ōØĞĬķŰ�$Ň��ŁƄ:ză	4ę×����ō\j

G@DQ$Þ�ĮĚ:o�6��
�ÿ6�/�ĝ¿ũï"36�ō$+�
sņ"��

� win-win$%���6	 

nö��ŪÚ$ƅ�äŏ"µ�0$1�Í¶Ú
Ê��! �ză
Ĭķĉź	4åŢ

�6"%hHD$ƅ�\jG@DQ%�<BPa<�ō�Ĭķĉź:Ŏ�$
3��8�	

�Ūäŏ%�Öÿ²$�ō\jG@DQ:áë����ză�"ŁƄ1T?U?
ŌĶ�

7��69��%!�.�8<BPa<Ĭķņ�"ÈŶÚ
�6�/�ĬķEmWYhO

=$ž	4�ĝ¿�¥Ĭķ"36�ō350<BPa<�ō$+�
¼,��	,��ză

�0qĮÂÚ$ƅ��Ūäŏ:Ğ���ō"Ĭķĉź	4åŢ�635%�<BPa<$

Ĭķ"2�#�äŏ$ÞĖ�:Ô���ōØĞ$ûĞÚ
ŖŤ,7�	4���6+�


^Km�Ņ�6�8�	ŷĦĉź"���%�õdLhO=ļ:ďĞ�6�ŪħU>hHD

\jG@DQ%�ňÐŷĦ:^lMem`Sm1�ħŢų�ză$ŷĦŢų:�ç����

¤�Ó�Ū/6����hHD]NG
�ÿ�ză0åŢ
�1�!6	�ýŷĦĉź�

XQ�$û�Ú�À�Ú
İ�77&�35Ţų:ŕ�6ÕýŷĦ)$dM^mFfl


·��ză0þāÉ�"�¦�"!76�8�	,��̂ lMem$äŏ��SNQkmD

:Ĝ	��ŷĦ$chNQ0ýÔ��6	�!9��<BPa<�ō%��Ūħ�U>hH

D!0$:Ů;�Ĭķ:Ū/�ŷĦĉź:ĝ�Á
HDgb²�hHD�ó�!
4Ş�

š������ýŷĦ�hHDL?l���ĉź�œōză)$þāÉ�:Īé�����

Ó
�<BPa<�ō$�6*�ö¦Ú���ú0ŭ���6$�%!�	��Ņ�476	 



99 
 

 

 
 

� 3-2 ����������
���	����������������� 



100 
 

9G8� 	�J <���������	�2�A�
@+� �. 
 

GBDC067�4� 

 

� ŵǇǔ+ƿƽ,�¸õƽ(SGJ�VõǇǔɑƻ%�>Åȅ)��$�SGJ�V+ŏ

�ņ%�>EL_sE&�Ťȅ+ÅȍB�ǲƽ(ƿƽ&�>ȍȅ�Ž&+Ʉ½(ȽŜ+�

=ťB¼Ÿ�ǳĒ�>�&%�>	 

SGJ�VõǇǔɑƻ%,��)EL_sE%ȈA?>÷ǊǇǔ9Ŋȉɑƻ�Ž+ȍ

èɑƻ)ɦ�ƕƯ�?>�7��?4%+rdUu�`Ǉǔ,�EL_sE&�Ž+Ʈć

ȽŜ9��ŽEL_sE+÷ǊǇǔBƫȔ�>ǸÆɩabsorptive capacityɪ)ƝƛBĩ

$�8+ÿ�!�	���(<�ȍȅŽƲ)��$ƮćȽŜ,Ý��<ƕƻ)ȈA?

$����absorptive capacity+ĨÐ)Ǯ>ǌº+÷ǊǇǔ)8��ƮŽ)ƌ�$ÿɡ

+ŋȩȈA?$��	�?)8ɓA<��Åȅ+ƭƮĺ,�+ 50Ģ%ǇǔɑƻȨo�

V%,���$�=�ŤȅŉȝŢ8ûÈ�$�(�	gGK^Ne�U�9Ks]NVŊ

ȉǚ+ƻɂ);=�ƭơćƽuLcWt9¼ą)ɓ�>ǎćƽļø,�+ŢÒĢ%Ơƻƽ

)ûÈ��i`ȅơËĿ�ƙ�Ō �pn\a+¢ȍ�şýŊȉ�high throughput 

screening);>|�aÐàơ+ŕǣŊȉǚ�Åȅ)ɓ�>Ɓ�(ŊȉɛŤ�!�)8

ɓA<��Åȅ+ƭƮĺ+ã�),Đ�%�$�(��&)(>	"4=�ŊȉɛŤ��

%,Åȅ+ƭƮĺB��>�&,ə���SGJ�VõǇǔɑƻ%�>&�	ŵȪ)Ǖ 

ȷ!$�SGJ�V+��>ŏ�ņ%�>EL_sE&�?BŤȅ)4%`{�V~�`

�>ȍȅ�Ž��?�?+P�hj|^FBƭ��$'	�ņ�ȽŜ�?-ÊŹƽ(Ť

ȅÅ»)Ǯ>+��rdUu�`+ȓƛ�<Ɨǵ�>Ĵȏ�>&ǳ
�	 

��%ŵǇǔ%,�SGJ�VõǇǔɑƻ%�>Åȅ)��$�EL_sEǂ)Ź�

�2�ĬÄ,¡��EL_sE&�ŽǇǔ\�t+ǸÆ+Ƀ�9Åȅn�UIN`+Ƣĺ

)Ķ���Ǵ+ŰɄ(ɓ¨ĺ,'	�!�8+��&�!�|S�\NJV\z�)Ǜ


>�&Bƿœ��	 

 

GBEC067�.3?5
->) 

 

ŵǇǔ,�³ȈǇǔ%,�Ò¼�!�Ƞɠ)"�$�Ťȑĺ+�>ťƓȢBƯ�>�&

%�Ť�(ǅȐBı>�&»Ŷ�	 

ɫƛƿ,�n�UIN`~o}%+¼ŸBȈ!��&%�>	ƮćȽŜrdUu�`+

³ȈǇǔ,ÿ��żȖ+ēȦ,�)ǥǯƽîą&ǇǔǴ+«�ƽîą%�!�	�ť�

Åȅ+ǇǔƋɖ,Ţ�+ǇǔǴ\�t%čŦ�?�ÿŢ+Åȅn�UIN`čŦ�?>

�%�ĝ4%Áɂ�>łÇn�UIN`,���Ɉ%�>�&�<�n�UIN`~o}

%+rdUu�`Ɋȏ%�>	��%ŵǇǔ%,�EL_sEɓ��$Ñȅ¬ȌÐà
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ơBÅ»��Åȅn�UIN`ɩƮć·áǇǔ);>Åȅ�;.EL_sEÅȅɪBÚ

ɘ�¼Ÿ��n�UIN`~o}%EL_sE&�Ž+ǸÆ+Ƀ�9ɓ¨ĺBȢ��	 

ɬƛƿ,�Åȅn�UIN`)"�$ǫǱƽ)_�ZBÚɘ��ČɌƽ(¼ŸBȈ!�

�&%�>	�?4%�Ũŵ+ȍȅŽƲ)��>ÅȅǇǔ+ƮćȽŜ)"�$,��Ž~

o}%+¼Ÿ%�!�=�n�UIN`~o}+¼Ÿ,Čĺƽ(Ǉǔ+5%�!�=�

$�ǫǱƽ�"Ïőƽ(n�UIN`~o}%+čȘǇǔ,3&C'ȈA?$�(�!

�	ŵǇǔ,�Ũŵ%EL_sEɓ��$Ñȅ¬ȌÐàơBƭ5»��Åȅn�UIN

`Bn�UIN`~o}%Ïőƽ)Úɘ�¼Ÿ����<�¾7$+�gV`(čȘǇǔ

%�=��+ƢĲBȡ2�ǧŹ�<,�ǽçƗ�ǅȐÿ�ı<?�	 

ɭƛƿ,�Ũŵ+ȍȅƮŽ)ƝƛBĩ$�¼ŸBȈ!��&%�>	Åȅ)��$EL

_sEŹ��$��ĬÄ)"�$�ƇǠ+øæ,�>8++�Ƣ)Ǡñ%,gGKo�

\w�÷ǊǇǔBÅȅĶƯ)ƄƘ��>uLcWtČǃ�$�>+)ē��Ũŵ%,

áƁ+gGKo�\w�Ƿ!$�<��bTzb}ɰGeo�Tz��TV^t)Ƀ�

Ȑ<?>	�+�7�ƇǠ+øæB�+44Ũŵ+ȍȅŽƲ)ĩ$,7>+,ə���Ũ

ŵ+ȍȅƮŽ)ƝƛB�$�ǇǔĴȏ%�!�	Ũŵ+Åȅ)��>ƮćȽŜ+øæ,

�?4%8Ćò�>��ȸ+&�=ǫǱƽ�"ɏųɒBLg���n�UIN`o�V

%+ČɌƽ(øæƜ��ŵǇǔ),Ťȑĺ�>	 

 

GBFC067�;1�	��  

 

� EL_sE+SGJ�V&�Ž+ÅȅǇǔ+Ʉ½(ɓ¨ĺBŕ>),�4�ȍȅ�Ž

Åȅ)��$'+;	)ƮćȽŜBƕƯ�$��+���+ƢĲBŕ>�&Ĵȏ%�@

		4��ÅȅǇǔn�XVµ )Ƙ!$�'C(ǒɢ+ǎćǅȣ9ŊȉEL_sE�<

Ś¥�?$��Ž+ÅȅǇǔ)ƕƯ�?$�>�Bƈǈ)Ř6�&Ɋȏ%�>	 

��%Ǚɬǖ%,�Ũŵ)��$EL_sEƮć·áǇǔ9EL_sEÅȅBȻ�$

Ñȅ¬ȌÐàơ+Å»)ȧƦ�$��Åȅn�UIN`B�ɁØǡ 30Ģ)Ƙ!$ÞǸ(

ɕ=µ¤Úɘ��Ũŵ)��>Ʈć·áǇǔ);>Åȅ&EL_sEÅȅ+n�UIN`

)'C(ƢĲ�>+��4��Ũŵ+ȍȅ�Ž'C(ǎćǅȣ�ŊȉBEL_sE;

=Ƨı�$����BǫǱƽ)¼Ÿ��	 

Åȅn�UIN`+ƢĲBȡ2�¼Ÿ�<,���ɭƛ+Ťȑĺ+�>ǅȐı<?�	 

� ɫƛƿ,�EL_sE&ȍȅ�Ž+Åȅ)��>Ʈć·áǇǔ, 1980Ģ�)6�@�

Ƶƕƻ%�=�ȶĢK�n�Geo�Tz�+ɦ4=%ûÈ�$�>&�	�Ɉ+Ȣȡ&

,ƶ(=�Ŭ�<ǩǪƽ)čŦ�?$���&¼�!��&%�>	4��ȶĢŗȾ

ð<?$�>EL_sEÅȅ)"�$8�1980Ģ��<Q�VZ�`)čŦ�?$��	

�(A �Ũŵ+ȍȅŽƲ)��$�EL_sE+Åȅ1+ȧƦ,ė(�&8 1980Ģ�

�<ƪò4%Ůɀƽ(�Ȧ%�!�	 
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ɬƛƿ,�Ʈć·áǇǔBƕƯ�$��+,�Ñȅè�þ+�ŽBuG�&�>¹Ž�

ŽǡÓŢBÖ7�ȍȅĔŽ%8ȑƃƽ)Ė�(�Žÿ�!��&%�>	�(A �

ǻǌ)Ĩ�ÅȅǇǔP�hj|^FBŒ�(��Ž��ȭ�>P�hj|^FBȌĊ�

>�7)Ʈć·áǇǔBƕƯ�$���&ȟ5Û?�	 

ɭƛƿ,�Ʈć·áǇǔ9EL_sEÅȅ);!$ƭ5»�?��ĝÑȅè,���?8

ü��ȑƃĖ���ǻǌÅȅ%ƭ5»�?�Ñȅè&,ēȦƸĻɞö+¼Ğ8ū<�)

ƶ(!$���&%�>	�(A �ȍȅ�Ž,�ǻǌ%ņŔ�(���>�,ņŔ�)�

�ÅȅB�EL_sE&·á8��,EL_sE)ǇǔB��$čŦ�$��&ǳ
<?

>	�?,�Ǉǔŭƛ%�ƙ�?>ĝùȑƃĖ���³ǗŊȉ%|VNĀ��('�Ɓ�

(ƫƱ%ǌºǇǔ&�$,Ûǥ5)��Åȅ)"�$�EL_sEčŦ�>�&)�Ž

+c�W�!��&8ȕ
>	�+�&,�Ǚɭǖ+ǧŹ%�EL_sEÅȅn�UI

N`+	 �Žĕ»ȾC%��8++®ã&8ţà�$�=�Åȅ)��$EL_sE

)ųĭ�?>ĬÄBǳĒ�>�%ž7$Ɋȏ(Ȓƛ&ĸA?>	 

Ʈć·áǇǔBȻ�$EL_sEŚ¥�$��ǎćǅȣ�Ŋȉ+¼Ÿ�<,���ɭƛ

+Ťȑĺ+�>ǅȐı<?�	 

ɫƛƿ,�Åȅ)ƕƯ�?>ƭƫćƽ�ƭÐćƽuLcWt+ļø9÷ƾŊȉ��%(��

|�aÐàơ9Ñȅ¬ȌÐàơ��¼ą�ȇƼȍÃ�Ɇ�ąƑƹ&Ɓ�(v[|^F%Ś

¥�?$���&%�>	ǎćǅȣ8�ƭƫćƽ�ƭÐćƽuLcWt)È
$�űƅàł

)ɓ�>8+9ŧǅơȪ+Ťȑ¢Ư)ɓ�>ǅȣŚ¥�?$��	�(A �ÅȅƂƽB

ɅČ�>Ǉǔ¾ųƋɖ)Ĵȏ(ǅȣ�<�ÅȅǇǔ+łŹơ%�>Ñȅ¬ȌÐàơ4%�Ǉ

ǔ+�Ɩ�<�Ɩ)Ƙ!$Ɓ�(ǎćǅȣ�ŊȉEL_sE�<ȍȅ�Ž)Ś¥�?$

���&ū<�&(!�	 

ɬƛƿ,�EL_sE�<ȍȅ�Ž)Ű8ÿ�Ś¥�?$��Ŋȉ,ƭơćƽE]XG

Ɠ%�=�ƇǠ%fG{G`�?$��gGK^Ne�U�Ŋȉ,asb�`%,(�!

��&%�>	 

ɭƛƿ,�ȅơȺɂŊȉ9gGK^Ne�U�Ŋȉ�Ɇ�ąƑƹ+Ñȅ¬ȌÐàơ+Ś¥

,��>ǆ�ųɒ)�Ɂƽ)ȫ�=��ť%ƭƫćƽ�ƭÐćƽuLcWt+ǅȣ9ƭơć

ƽE]XGƓ, 30ĢɒQ�VZ�`)Ś¥ȫ�!$�>�&�	;	)�ǎćǅȣ�Ŋ

ȉ+ǒɢ);!$ŊȉǏȱ+ZGtQ�V)Ƀ	hZ��Ȑ<?��&%�>	 

 

Ǚɬǖ+ǧŹ%�EL_sE�<Ś¥�?>ǎćŊȉ+�)�Q�VZ�`)Ñȅ¬Ȍ

Ðàơå4?$���&,ǽçƗ�ǅȐ&�
>	Ñȅ¬ȌÐàơ,ÅȅǇǔ+łŹơ

%�=��+Ľç%, Perkmann<ɩ2013ɪǋ��EL_sE+ëŽÐǇǔ+EH`

n]`+	 �commercial output)��>	�(A �Åȅ)��$�EL_sE,

scientific output& commercial output+�ťBȍȅ�Ž)Ś¥�$���&)(>	

���(<�÷ǊǇǔB�ĳ&�>EL_sEǇǔǴÅȅĶƯǇǔ4%ŏĩ�>ăĩ
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ĺ),ƷìŒ�?>	ǻƞ×ƫ+ƫȔBƿœ�÷ǊǇǔ&�ĝù)ɄƯÞǸ(Vp]N

Bű�>ȍè¬ȌB¢=ȴ6ĶƯǇǔ&%,��+ĺȪƶ(>�<%�>	 

4��÷ǊǇǔ%,�Ǉǔ%łŹB»�$ćì¼ɋ)Ť��ǅȐBŚ¥�>�&%ș§

�?>�ĶƯǇǔ,ȍè¬Ȍ&�$ȻƯ�>Vp]N4%Ț¢èBşǿ»Ŷ(�&Ǉǔ

B³)Ⱦ7>�&,»Ŷ��ǇǔǴ+ĵãĺ)8Ƀ��>	�+�ť%�SGJ�Võ

Ǉǔɑƻ%�>Åȅ%,�÷ǊǇǔÑȅèÅ»)Ā�(ȧƦBŹ���7�÷ǊǇǔB

�)ŏ	EL_sEǇǔǴ�Ñȅ¬ȌÐàơÅȍ+ĶƯǇǔƋɖ4%čŦ�?-�÷Ǌ

ǇǔłŹÊƨ;�Åȅ)Ǯ!$��+%,(���&�	ǳ
ť8�ƫ�>;	)ĸ

A?>	čɗ�Ńñ+EL_sEÅȅ, 2010Ģɝ�<ŗȾð<?$�=���),

¡<�+ƫƱĆò�$�>,�%�>	��%�Ǚɭǖ%,EL_sEÅȅ)ƝƛBĩ

$��+ăĩĺ9Ų4���=ťBżȖ��	 

EL_sEÅȅŗȾ+ǦǭȡŻ%,�Šǜ�ĕ&EL_sE+ǌ�ȧƦ+�7+ǻ�ƽ

(Ûǥ5�<EL_sEÅȅŗȾ�?$�=�ȍȅ�Ž),EL_sEÅȅƱŶ+Ñ

ȅ¬ȌÐàơ1+ųĭľ,Ɗ'ȟ5Û?(�!�	ƪŭƛ%+ğǧBȡ2�ǧŹ%,�

2009Ģ�ɔŃñ%ŗȾ�?$��EL_sEÅȅn�UIN`%ƭ5»�?�ȍè¬Ȍ

+ÿ��Žĕ»�?$�<��ǺĤɑƻƋɖ)Ⱦ7$�(�!�	�Žĕ»�?$�(

�Ðàơ+ƸĻɞö,ĀɈ¼ƺ�v[|^F,Ɗ'�¼ą%ű=�ȍȅ�ŽɊƛƽ

)ǺĤɑƻBčŦ�$�>ɞö9Ŋȉ%�!�	ñº+ȍȅ�Ž,�+ɑƻhGn{G�

+ɬɮɨǑĦBþɈĕ´�$�>�&�<�ǻǌhGn{G�+Ő²)űŲ&ĸA?>Ñ

ȅ¬ȌÐàơEL_sEÅȅƱŶÐàơ+�),ž7$ė(�&ǳ
<?�	 

Ɔ)�EL_sEÅȅ+ÅȅĶƯǇǔƋɖ+ǇǔɂłĦ)"�$�čȘƽ(¼ŸBȈ!

�	�+ǧŹ�ÅȅĶƯǇǔɈ¼4%EL_sEǇǔǴȈ!$Ñȅ¬ȌÐàơBÅȍ�

>EL_sEÅȅ,�ǇǔƋɖBEL_sE&�ŽǇǔǴ·áǇǔ%čŦ�>Ʈć·á

Ǉǔ);>Åȅ)ƌ2$�Åȍ�?�Ñȅ¬ȌÐàơ+ǺĤɑƻƋɖ%+łÇɩ�ĝɪƨ

űĽ)���&ū<�&(!�	÷Ǌ&ĶƯɈ¼+ĬÄ¼ŏǇǔn�XVȡŻ�<

áČ%���Ɉ+n�UIN`+¼Ÿ�<,��ŽǇǔǴ+5%ĶƯǇǔɈ¼BčŦ��

n�UIN`,��	%(�n�UIN`;=Āġ)ǺĤɑƻƋɖ+łÇƨɦ�®ã

�!�	�?<+ǧŹ,�Åȅ)��$ĶƯǇǔɈ¼+P�hj|^F,�ŽǇǔǴ+3

	EL_sEǇǔǴ;=ɦ��ĶƯǇǔɈ¼B�Žŏĩ�(�&�i`)ɄƯÞǸ(

Vp]NBű�>Ñȅ¬ȌÐàơBǉ���>�&,ə���&BĽç�$�>	 

%,�EL_sEÅȅ/�A��ZGn+Åȅ,�>+�@	�	�Žĕ»)łÇ�

�EL_sEÅȅn�UIN`+¼Ÿ�<�Ɇ�ąƑƹ+;	(³Ⱦƽ(v[|^F9�

ǐėƸĻ&�!��ƙĝùĺ+��ƸĻ)"�$�EL_sEÅȅƱŶÑȅ¬ȌÐàơ+

�Žĕ»ȾC%�>�&¼�!�	Ɇ�ąƑƹ+;	(³Ⱦƽ(ŊȉBƕƯ��fG

|VNn�UIN`,��ŽǇǔ¾ų�<ŋȩ�$ǻÂ%ǇǔBčŦ�>+,|VN

Ā����Ťȑĺ+ɦ�Ŋȉ%�>�7)ÅȅĶƯǇǔɈ¼)�Ž+ǦɥȄǓ�?$�
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>A�%8(�	�	��n�UIN`,EL_sEǇǔǴčŦ��Ñȅ¬ȌÐàơ4

%Ûı%�$|VN[H�ð<?�Ƌɖ%��Žĕ´�>v\o�Tz�¯�9�

�&ǳ
<?>	4���Žĕ»�?�EL_sEÅȅn�UIN`,�ǺĤɑƻBo�

\w�8��,o�\w�&ŧĆȍȅ�Ž·á%Ⱦ7$�>¤ÿ��4�¶ƽȩɍ+

ŞśBÜ�$�>n�UIN`8ȎŢ�!�	 

 

GBGC067��(���"* 

 

GBGBDC#=5"* 

 

� ȍȅ�ŽǇǔǴ1+S�oG)÷#��³ȈǇǔ,�Ũŵ+ȍȅ�Ž+Ǉǔɑƻ,ǻÂ

�ǲ%�!�ɩKneller 2003ɪ�2000Ģ��ƾ�<K�n��Geo�Tz�+ƚƖ)�

!$þɈȽŜƕƻÐ��ɩMotohashi 2007ɪ&øæ�$�>	����EL_sEǇǔ

ǴɓA!�Åȅn�UIN`BǫǱƽ�"ɏųƽ(Vh�%Úɘɰ¼Ÿ��ŵǇǔ�<,�

Ũŵ%,ȿ�$8 1980 Ģ�),EL_sEǇǔǴ+Åȅ1+ȧƦ,�+į+ŭ�&ƌȳ

�$áǚ��)ƕƻ%�!��&ū<�&(!�	�+�&,�2000Ģ��<Śê�?

$��K�n��Geo�Tz�ÅȅƭƮĺã�+�"+íǛ)(=	>&�	³ȈǇ

ǔ+Ȑť,Ĵ��8ƈ��(��ŧ) 40ĢÂ),ƕƻÐ�$��Åȅ)��>ƮćȽŜ)

"�$��+ȪB'	ã���$����&�	ȠɠĽȣ;=Ɋȏ%�>�&BĽç�>	

�+�&,�Ʈ&ć+Ʉ½(ɓ¨ĺBȢ��ŵǇǔ+ĽǲBş7$ȋ��>8+&8ȕ


;		 

� Ũŵ+Åȅn�UIN`)��>ƮćȽŜ+ƢĲBū<�)���&8�ŵǇǔ+ćȉ

ƽĽǲ%�>	ǻǌ)Ĩ�Åȅ÷ƾBű�(��Ž�ůƽ)ƮćȽŜBƕƯ�$���

&�ü��ƌȳƽĖ���Ž+ǻǌÅȅ&,ƶ(>ƸĻɞö+Ñȅè+Åȍ)�Ʈć·á

Ǉǔ);>Åȅ&EL_sEÅȅȧƦ�$���&�,��ŽņŔ�)��Ŋȉ9ƸĻ

+ǇǔBčŦ�>�&EL_sE+Åȅ)��>ĬÄ+�"%�!��&BčȘƽ)ǋ

�8+%�>	ƇǠ+Ǉǔ%8��ŽǀŖŋȩ�)��fG|VN(^�r9ĝùĺ+Ė

��ƸĻ%EL_sEÅȅȧƦ�$���&,ȸ2<?$�>ɩStevens et al. 2011�

Wyatt 2009ɪ�;=Čĺƽ(¼Ÿ�<+øæ%�=�ŨŵBēȦ&���"ǫǱĺ+�>Č

ɌƽȔŸ�<ı<?�ŵǅȐ),�Ľǲ�>&ǳ
>	 

� EL_sE�<ȍȅ�Ž)Ś¥�?�ǎćǅȣ�Ŋȉ+ǒɢ¼Ÿ�<,�ƇǠ%+øæ&

,ƶ(>ŃñƢű+ƢĲŤ�)Ȑ���?�	�(A �ƇǠ% 1990Ģ�4%+øæ

)��$fG{G`�?$��gGK^Ne�U�Ŋȉ+Ś¥ɩFaulkner and Senker 

1995�Henderson et al. 1999ɪ,�Ũŵ%,Ȑ<?>8++asb�`%,(���?&

áŭų)ƭơćƽE]XGƓ9ȅơȺɂŊȉ('�+Ŋȉ+Ś¥ÿ�Ȑ<?��&�E

L_sEÅȅ);>ÑȅģøÐàơ+ɑƻƋɖ�<+�Žĕ´Ś¥�?�Ŋȉ+ǡ 3 ¼
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+ 1&ÿ�!��&�%�>	ǎćǅȣ)ɓ�$8�³ȈǇǔøæ�$��ƭƫćƽ�ƭ

ÐćƽuLcWt+ǅȣɩHenderson 1994�Gambardella 1995�Cockburn and Henderson 1996ɪ

+5(<��ÿƁ(ǅȣEL_sE�<ȍȅ�Ž)Ś¥�?$��	�?<+�&,�Ń

ñ+Åȅ)��$�EL_sE,ÅȅǇǔ+�Ɩ�<�Ɩ4%�Ž+Åȅ)ġģ�ǎć

ǅȣ9ŊȉBŚ¥�$���&BĽç��Åȅ+ßn�XV%EL_sEǇǔ&+|�N

BƗ7>�&Ũŵ+ȍȅ�Ž+ǘ�Æ)Ɋȏ%�>�&�ş7$ǈȝ�?�&ȕ
;

		 

� Åȅ)ƕƯ�?>ǎćǅȣ�Ŋȉ+�%�ǒɢ)Ķ�$ŊȉǏȱ+ŭųƢƶĺƶ(>�

&BȐ�����&,��?4%ūǋƽ)ȕA?$��ǅȐ%,(��ćȉƽĽǲ�>&

ǳ
<?>	ŵǅȐ,�ēȦ&�>ǎćǅȣ�Ŋȉ+ǒɢ)Ķ�$Ʉ½(ƮćȽŜ+�=ť

Bǳ
>Ĵȏ�>�&BĽç�$�=�ƮćȽŜćƽ)ǽçƗ�ǋéB�
>8+&ȕ


;		 

�  

EL_sEÅȅ)"�$+čȘ¼Ÿ,��?4%ƇǠBå7$JMVh�`KkcK�

ƽ(øæ��Ɯ��%�Ũŵ%ȶĢEL_sEÅȅŗȾ�?$��ǦǭBƮċć�?�

?+Ȑó�<ū<�&���+ĶƯǇǔƋɖ+ǇǔɂłĦBn�UIN`o�V+ǫǱƽ

(Úɘ_�Z�<čȘƽ)żȘ���&��Žĕ»łÇ�¤+ƢĲBū<�)���&�,

ćȉƽ)Ť�(ȧƦ&�
>	÷ǊǇǔ&ĶƯǇǔ+ĺȪ&ĵãĺ+Ƀ�,��?4%�Ǿ

Ð�?�Ī%ȸ2<?$����ť%SGJ�VõǇǔɑƻ)��$,�÷ǊǇǔ+�(

ŏ�ņ%�>EL_sEǇǔǴĶƯǇǔ4%čŦ�>�&%ȍèÐ©Ⱦ%�>�&+

Ȑť8ÞǸ%�>	čɗ�Ńñ+EL_sEÅȅŗȾ+ǦǭBȡ2�ǧŹ�<,�÷ǊǇ

ǔBÅȅĶƯ)ƄƘ��>gGKo�\w�Ũŵ%�ȭ�$�>�7��+�Ɖ+ȥ�B

Êƨƽ)"(��7)EL_sEÅȅŗȾ�?$���&ū<�&(=�ŠĥįǴ

+ǳ
ť)ƒ!$EL_sEÅȅŗȾBð!��&,ūƼ%�@		���(<�ŵǇǔ

+ǧŹ,�Ű8¸õƽ(SGJ�VõǇǔɑƻ%�>Åȅ)��$8�÷Ǌ&ĶƯ+ĺȪ&

ĵãĺ+Ƀ�BǳŁ�>�&ž7$Ɋȏ%�>�&BĨ�ǋé�>	÷ǊǇǔB�ĳ)

Ȉ	EL_sEǇǔǴ&�ĶƯǇǔBčŦ�>�ŽǇǔǴ+�ǇǔǸÆ&ǇǔrG�a+Ƀ

�BȮ4
��%�Ǵ+Ʉ½(ĬÄ¼ŏBð<(�ɕ=�SGJ�VõǇǔɑƻ+Êƨ,

�<(��&ǳ
<?>	 

2009Ģ�ɔ�Žĕ»�?�EL_sEÅȅn�UIN`+ƢĲɩv[|^F�ƸĻɞ

öɪ)��ŽŴĕ»n�UIN`&űĽ(Ƀ�Ȑ<?��&,�Ťȑĺ+�>ǅȐ%�

>	³ǗŊȉBƯ��n�UIN`9�ǇǔƋɖ%,�ƙ�?>ĝùĺĖ��ƸĻ+Å

ȅ)EL_sEÅȅ+c�W�!�	"4=�EL_sEÅȅ,��ŽǇǔƋɖ�<

ŋȩ�>+ə��³Ⱦƽ�fG|VNn�UIN`B�ĳ)čŦ�>�&Ų4��&

ǳ
<?>	�+ƛ,�Ǚɬǖ+ǧŹ&8ţàƽ%�>	Ũŵ+Åȅ%,��Žǻǌ)

�ȭ�>ǇǔP�hj|^FBȌ	�7)ƮćȽŜBƕƯ��ǻǌ%,ņŔ�(�/ņŔ�
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)��ɞö+Ñȅè+ÅȍBEL_sE)ɟ!$��®ã�!�	�(A �¡<�+

ƫƱɩ³ȾŊȉ:
÷ƾǇǔ+Ƌɖ�<,ǌº|Y�VBÄ�(��|VNɦ�ǻǌÕ

ƥ%,ņŔ�>+ə���ĝùȑƃĖ��ŋȩə��('ɪ%ǇǔƋɖ�<ŋȩ

ə��Åȅn�UIN`+čŦBEL_sE)ųĭ�>ƀð,�Ũŵ+ȍȅŽƲ%ɁØ�

<Ȑ<?$��ƪȦ%�>	����?4%ŵǇǔ+;	(Ʈć·áǇǔ);>Åȅ&E

L_sEÅȅn�UIN`+�gV`(ǫǱƽȔŸ(�?$�(�!��7��+ƪȦ

ūǋƽ)ǋ�?>�&Ɯ�!�&ĸA?>	�+ƛ%�ŵǇǔ,�EL_sE�+

Ǉǔ+³Ǘĺ9e�n�lF]`%�>ÀƛBƭ��$��Ž¾ų�<ŋȩə��³

Ⱦƽ�fG|VNn�UIN`B�)ņŔ�>�&%�Åȅ)ȧƦ�>+Ų4���&

BčȘƽ)Śǋ��ƛ%Ľǲ�>&�
;		 

�Žĕ»�?�EL_sEÅȅn�UIN`%o�\w�ɓA>¤9¶ƽȩɍ+Şś

BÜ�>¤ƌȳƽÿ�!�&�	ǅȐ8�EL_sEÅȅ+ťãĺBǳĒ�>�%ćȉ

ƽǋéB�
>8+%�>	i`%+ɄƯ¤Ɯ�/ė(�Ɇ�ąƑƹ+;	(³Ⱦƽv[

|^F+ùà�ǇǔƋɖ%+Ɓ�(f�a}BȬ
$|VN[H�»Ŷ$�>&,�
�

ǺĤɑƻƋɖ%+|VN8¦ƞĀ��	�	��n�UIN`,�Ad-SGE-REIC+�¤

%Ȑ<?�;	)�ɑƻƋɖ,�¶ƽȩɍ9o�\w�MwkZ}+|VNrd�B´

?�İŶõȍȅ�Ž8�+ɑƻeHfHBƔ´�>�&�	Ī%|VN¼š�$Ⱦ7>+

Ă4��%�@		�	��Ʈćċ+JQTV^t+�%�ßn~�x�ÞǸ(|V

NBÛ=à	�&%��ǈčĺ+ɦ�³ȾƽŊȉ+ǺĤĶƯBȾ7>�&»Ŷ��Ʋ)

³ɤ��Geo�Tz�Bčƪ�>ÞǸĺBȹƎ%�>	�+;	)�EL_sEÅȅ

,��ŽǇǔƋɖ�<ŋȩ�>+ə��³Ⱦƽ�fG|VNn�UIN`B�ĳ)č

Ŧ��ǺĤɑƻƋɖ,�ƮćċVN{tBǥC%|VN¼š�$Ⱦ7>�&�	+�

EL_sEÅȅ+Û>2�ťãĺ%,(��@	�	 

 

GBGBEC%!5"* 

 

Åȅ)ÀƯ�?>v[|^F9ȅÃȺɂǚ+Ɓ�(Ŋȉ)"�$�ŭųƢƶƽ(Ī%�

Ž1+ŊȉǏȱȾC%���&,�ȍȅ�Ž+ƮćȽŜrdUu�`Bǳ
>�%�č

ÍƽåĽB�
>	gGK^Ne�U�Ŋȉ9ȅơȺɂŊȉ�Ɇ�ąƑƹ('+ßŭ�%

+Jr�U�O^Ne�U�,��+ȁȀų),ĶƯq^�Tw})"�$|VNɦ

���Ž��<ŊȉɑƻBņ�>+,ə��	�Ž,�Ŋȉɑƻ+ɧūų),EL_

sE+ǇǔËãBȐĈ=�ŊȉłƟĦ�!$ÅȅĶƯÞǸ(~o})ɂ��ŭƛ%ȵ

ȼ)�+ĕ´Bð!��7�ŭųƢƶƽ(ŊȉǏȱȐ<?�&ǳ
<?>	 

Åȅ)ĶƯÞǸ(ŤȑŊȉ,��"'C(8+»ƪ�$�>�ä�,�¼�=#<

�	�ť�Ō Ñȅ9Ɇ�ąƑƹ�İŶõ+�¼ąÅȅ%,Ƥ	+ə��!�¼ąƂ

ƽ1+ÅȅBÞǸ&��;	)�ɛŤƽŊȉÅȅ+h{[GtTl`BȞĕ�>�&,
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Ʃ��(��ɑƻ�?�ŊȉčƯÐ�?>Ƌɖ%ȵȼ)�+ŊȉBÛ=´?>�&�

Ž+ÅȅǇǔǘ�Æ)Ā��īɜ�>	İ!$�ÅȅŊȉ)ɓ�$,��Ž,EL_sE

+³ȾƽŊȉɑƻBĠ)ļøÚɘ��Ĵȏ(ZGs�O%ǢŪ�ĩțŊȉBű�>ǇǔǴ

&ȽŜBǥC%Ŋȉĕ´Bð>�&�!�ƅ��ǲƽ(En��\Ɋȏ&ǳ
<?>	 

�ť%�ƭƫć�ƭÐćƽuLcWt+ǅȣ9�ƭơćƽE]XGƓ,�ŭ�BìA�

EL_sE+SGJ�Vȍȅ�Ž+ÅȅǇǔ)ƕƯ�?$���7�ɓȽǅȐ9Ŋȉ

ɘǓ�9��`]nĀć+ÑćɈ9Āȑƃ(¶ƽǇǔƅɓ('&Ïőƽ%ɏųƽ(E{G

E�VBǥ5�ǩǪƽ(ǅȣ9Ŋȉ+ĕ´Bð>+Ă4��ÞǸĺ�>	�+;	

)�ēȦ&�>ǎćǅȣ9Ŋȉ+ǒɢ);!$�ȍȅ�Ž,EL_sE&+ȽŜ+�=ť

BźȰ)ěā�$���&Ɋȏ&ǳ
<?>	 

 

EL_sEÅȅ+ĶƯǇǔɂłĦ+čȘ¼Ÿ�<�ȍȅ�Ž+ƮćȽŜÅȅrdUu�

`)��+;	(čÍƽǋéı<?�	 

ŵǇǔǧŹ�<�Åȅ)��$ĶƯǇǔɈ¼+P�hj|^F,�ŽǇǔǴ+3	E

L_sEǇǔǴ;=ɦ��ĶƯǇǔɈ¼B�Žŏĩ�(�&�i`)ɄƯÞǸ(Vp]

NBű�>Ñȅ¬ȌÐàơBǉ���>�&,ə���&ǋé�?�	 

Ðàơ+ȅÊ�ȅơËĿ�ĉµĺ+¢Ư+g{�VBȐ(<i`)ŋ�ÞǸ(Ʉ½(

n�lDG}Bű��Ñȅ¬ȌB¢ȍ�$��¢Ž,�ÅȅǇǔ)ƥƢ+8+%�=�Ŋ

ȉĔɐĺBȏ�>Ǉǔ%�>	4���¼ąÐàơ+ùà�Ȟĕ Bàł�(<�ȗh

{u�ZBȐ$Ðàơ+ĺȪBŰɄÐ�$��medicinal chemistry),ɏĢ+Ǧɥ&Ì

Ĵȏ�&ȕA?$�=�÷ǊǇǔǴǟÕ)ǸÆBȯ)"�<?>8+%,Ɯ�%�@

		 

È
$�Ťȑ+ǇǔłŹB¶Ȋ�>�&%ș§�?>÷ǊǇǔǴ,�ÿėVp]N�

Ò¼%�!$8Ñȅ¬ȌÐàơ&�$ǺĤȚɥƋɖ)Ⱦ7>v\o�Tz�ɦ�¯�&

ĸA?>	(�(<�Ò¼(ĺȪ4%ÐàơBǉ���<?�)n�UIN`V`]n

�$�4!�<�qU^Fm(łŹ&�$,ēþ)¶Ȋ»Ŷ(��<%�>	�ť��Ž

+ĶƯǇǔǴ,�Vp]N�Ò¼(44ǺĤɑƻƋɖ)Ⱦ7$8�Ñȅè&�$�ĝ�

>Ƌɖ4%Ę�(�?-ȍèɑƻ+v\o�Tz�Bľ�(�%�@		Ƣ)�ǺĤɑƻ

Ƌɖ,ǇǔƋɖ;=ÿɡ+ȩɍBĴȏ&�>	
�Åȅ+ùà,ǺĤɑƻ%íɇ�Ǹ(ì

ɠȫ�>&�+ŭƛ%ǇǔƋɖ4%Ņ!$¿+Ñȅè¬ȌBɅō�(�&ɑƻȾ7<

?(��7�ǇǔƋɖ%Ñȅ¬ȌÐàơBÞǸ(ɕ=ŰɄÐ����&+v\o�Tz�

¯�	�	��Ǉǔĵãĺ+Ƀ�8�EL_sEǇǔǴ&�ŽǇǔǴ+ÅȅĶƯǇǔɈ

¼+P�hj|^F+Ĝ)Ǯ!$�>ÞǸĺ�@		 

9,=��ɣ,ɣę�%�=�ǻƞ+ŝƫBȔ�ū��÷ǊǇǔ&�ȍèVp]NBǉ�

ĶƯǇǔ&�	ƶ(>R�}+ǇǔB���+ǇǔǴ/ǇǔO}�n�ť�ņ�9@	�

&�	+,ə��	Ñǎć+÷ǊǇǔBȈ	EL_sEǇǔǴ,�Åȅ)Ǯ>ÞǸĺ+
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�>Ťȑ+ƭ uLcWt9ƭ ¼ą+ƻȐ)ƔÆ��Ʌō��ÅȅƂƽ)ē�>ÑȅŌ

¬ȌÐàơ+ŰɄÐ,ȍȅ�ŽǇǔǴŏĩ�>�&�	ĬÄ¼ŏ�Ȫ+ɦ�Ñȅ¬Ȍ

ÐàơBÅȍ�>�7)ŰɄ%�@		�+ƛ�<�ȍȅ�Ž,�ǻǌ%�?4%čŦ�

$�$Ĩ5Bű�>İŶõ+Åȅn�UIN`)"�$,�EL_sEÅȅ+ĕ´)ųĭ

�>;=8�EL_sE&·áǇǔBčŦ�����+Ĩ5BƫȔ���%Ʉ½(ĬÄ¼

ŏBȈ!$ÅȅǇǔBȾ7�ť;��&ǳ
<?>	 

 

ŵǇǔ�<,�ȍȅ�ŽEL_sE)Śǋ�>ÅȅT�W9ÅȅŊȉ)ɓ�> wish 

list)å62�ºď)"�$�čÍƽǋéı<?>&ǳ
>	ȶĢ�ÿ�+ȍȅ�Ž

�ŤȑÅȅƂƽ9Ƃƽg|_�Tz�BēȦ&��Ǉǔ¶ÎBȈ!$�>ɩŷŵ�ôư 

2013�Ȇư 2013ɪ	�	��¶Î,�ÅȅǇǔ+�ƖƋɖBēȦ&�$��ɩǍ± 

2013ɪ�ŵǇǔ�<,�³Ⱦƽv[|^FBƯ��Åȅn�UIN`)"�$,�Ñȅ¬

ȌÐàơBÅȍ�>EL_sEÅȅ4% wish list+ǞïBŐ�>�&űÊ&ǳ
<?

>	Ǚɬǖ+ǧŹ�<�³Ⱦƽv[|^Fǚ+ÅȅɓȽŊȉ,�Ʈć·áǇǔBȻ�$Ǉ

ǔƋɖ%EL_sE�<�Ž)Ś¥�?$�>P�Vÿ�!��Ǚɭǖ+ǧŹBȮ4


>&�ǺĤɑƻ)ǏȈÞǸ(Ƌɖ4%EL_sEǇǔ%G�Myo�`�$8<���

��<�Ž1+ĕ´BżȖ�>3	Êƨƽ%�>ÞǸĺǳ
<?>	�ť�Åȅ+÷

ǊǇǔƋɖ)Ư�<?>ÑćƭƫćƽuLcWt+ǅȣ9ƭơćƽE]XGƓ('+ĕ´

),�Āćǚ&+ɏųƽÏőȽŜ+ƕƯŲ4��&ĸA?>	�+;	)�ȍȅ�Ž

EL_sE)Śǋ�>ÅȅɓȽ wish listēȦ&�2�ºď)"�$�ŵǇǔ�+ſķ

ţƫ)ĬǕ"&ǳ
<?>	 

 

�ť�EL_sEǇǔǴ+Ȑó�<,���+čÍƽåĽı<?>	 

EL_sEÅȅ%čŦ�?$�>Åȅn�UIN`+ĀɈ¼,�ȍȅ�ŽǻǌÅȅ&

�$�)ņŔ�$�>�¼ąÑȅ9ƺɞö&�!�İŶõ+Åȅn�UIN`%�=��

+Ɗ'�Žĕ»Bð?$�(�!�	�(A �ȶĢ+čɗ+EL_sEÅȅ,�Ĵ�

�8�ȸ+fG|VNn�UIN`)|Y�VBɘ��$�>A�%,(�	6�@�E

L_sEǇǔǴ�ŵŶ,Ʈć·áǇǔ%+čŦŲ4��ºď+Åȅn�UIN`B�

ǻ¼� ��%Ȉ	�&%�ĀɈ¼�Žĕ»Bð?�ȾC%�(�	EL_sEÅȅB

ŵĩ)Ľǲ+�>8+)��Êƨ;�ŤȅÅ»)Ǯ�>�7),�EL_sE�ȍȅ

�Ž+Ǉǔ+ǂ�B�>+%,(���ŽÛ=ǥ5)��fG|VNn�UIN`)Ɲ

ƛBǨ!$��Ž),���EL_sE+³Ǘƽ(ǅȐ9ŊȉBŋ´�>�&Ɋȏ%�

>	��$�¾ųɑƻƋɖ,��Ž+ɑƻeHfH9ċ�<+ȩɍśÉBı(<|VN

¼š�$Ⱦ7$���&%�n�UIN`BÂ)Ⱦ79��(>,�%�>	ŵǇǔ,�

Ũŵ+Åȅn�UIN`+ǫǱƽ(_�Z¼Ÿ�<��ȗ+ťãĺBčȘƽ)ǋ��&�

@)Ľǲ+�"�>&ǳ
>	 
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GBGBFC,:5"* 

 

Ũŵ+EL_sEÅȅ)"�$čȘƽ(¼ŸBȈ!�ŵǇǔ+łŹ�<,�ŠǜƽåĽ

8ı<?�	Ńñ+EL_sEÅȅ,�ñǜƽ)�ĕ�?$���&ŵǇǔ�<ū<

�&(!�	�(A �Åȅ+ñɗǘ�Æ+��ȕA?>��EL_sE+ǇǔłŹB

ÅȅĶƯ)4%ǧ0gGKo�\w�Ƿ�(�ñº�ļBǳ
$��+�ůǜ&�$E

L_sEÅȅŗȾ�?$��ã��>	���(<�ÅȅǇǔn�XVµ BªǄ

��&�)�ßǇǔƋɖ%Ǝ7<?>ǇǔP�hj|^FB;�ƫȔ���?)à!�E

L_sE&ȍȅ�Ž+ĬÄ¼ŏBǳŁ��ŦǜBŇ�(�&�ÊŹŲ7(��&)(

>	 

AMED,�ÅȅŞśd]`��Nǚ%EL_sEǇǔǴ)ÅȅǇǔ+œÔBȈ	Ûǥ5

8ȈA?$�>�þɈ�<+EagGV);>ÊŹ,ɕČƽ%�@		(�(<�Åȅ

Ǉǔn�UIN`BȈ	,�EagGVBǶ�$ēǜBÛ>),ȹÈ+čɥǚBǻ¼�

 %ȈA(�?-(<��Vk�a9|Y�V&+¹*à�%čŦ+G�X�^Fm,Ɛ

4!$�>�7�n�UIN`Bŏĩ�$�>ǀŖ+ÀĎɓ¨Ǵ�+Ǧɥ&ǸÆ)÷#

�$ǹȂ ��Ǉǔ%(�&�(�(�ēĶÛ<?(��<%�>	ɏĢ�÷ǊǇǔB
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4°ǁÂ� 
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RfNBPE<k (computer drug design)ȏ¯¹ź&Śǩ!�ƃ&Ǽ�7CkXdmKm
 Ǎő��°ǁ�Ǉ¯¹ź&ņǮ¯7Ǆ�ĢŪ� 
ǁźǨǭĤǅ (drug delivery system)ȏǁź&�� ý0½µǷ	ĩƮŁǻ#"7CkQ
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Appendix 1:1980 0S2012 0(89)KH;?	/7���=-N4� �6HBEO@������
�)�����
�	�����BEG�3"��C-AM
1I)DP 

�

� �

Drug name Company Academia Application Research details from reference Reference Original paper Obtained scientific information Obtained material Obtained technology Year of
creation

argatroban Mitsubishi Kasei Kobe University arteriosclerosis
obliterans

In 1970, Dr. Okamoto started antithrombin research in collaboration with Dr. Ryoji
Kikumoto at Mitsubishi Kasei. After a process of trial and error, they discovered
argatroban. They completed the basic structure around 1970 and started clinical trials
around 1980. In 1990, argatroban was approved for arteriosclerosis obliterans in
Japan.

Interview with Dr.Shosuke Okamoto
http://www.hit-center.jp/contents/okamoto-HP(who's-
who).html

Okamoto S. et al, Biochem
Biophys Res Commun. 1981
101:440-446.

biological activity of target
protein/physiological substance

1981

BCAA-G Ajinomoto Gifu University hypoalbuminemi
a

Based on the finding that the administration of branched amino acids to patients with
decompensated cirrhosis corrected plasma amino acid imbalances and improved
hypoalbuminemia, Ajinomoto started clinical development of BCAA-G in 1985. Dr. Muto
(Gifu University) was involved in the research and development of BCAA-G.

1.Interview Form (LIVACTGranules)
http://www.info.pmda.go.jp/go/interview/2/111890_3253003
D2031_2_1F
2.Ajinomoto Group CSR report 2005

Okazaki et al, Kiso to Rinsho
(Clinical Report) 1989 23:1843-
1862

New pharmacological activity of
existing substance

1989

benidipine
hydrochloride

Kyowa Hakko Nagoya
University

hypertension,
angina pectoris

Benidipine was the calcium channel blocker used in the systematic screening of
dihydropyridine derivatives at Kyowa Hakko Laboratories. The pharmacological
evaluation of this drug advanced upon collaboration with Nagoya University. This
collaboration revealed that the drug showed sustainable hypotensive activity and anti-
angina effects.

Interview Form (ConielTablets)
http://www.kksmile.com/druginfo/interv/conl_in.pdf

Shuto K. et al, 9th International
Congress of Pharmacology 1984
898P

biological assay 1984

beractant Tokyo Tanabe Akita University infant respiratory
distress
syndrome

Dr. Fujiwara (Akita University) conducted lung surfactant research abroad. After
returning to Japan, he successfully synthesized artificial surfactant that uniformly
coated the lungs. Tokyo Tanabe then introduced and developed it.

Nikkei Medical Oct.29 2010 Fujiwara T. et al, The LANCET
1980 315:55-59

biological activity of target
protein/physiological substance

1980

carperitide Suntory Miyazaki Medical
College

acute heart
failure

Carperitide is a recombinant human atrial natriuretic peptide (ANP) containing 28
amino acids that was synthesized by the collaborative research efforts of Suntory and
Miyazaki Medical College in 1984. Dr.Kangawa and Dr.Matsuo at Miyazaki Medical
College discovered human ANP and Suntory took in charge of pharmacological
evaluation and peptide production/manufacturing.

1.Interview Form (HANP FOR INJECTION)
http://www.info.pmda.go.jp/go/interview/3/430574_2179400
D1022_3_HNP_1F
2.http://www.sugitani.u-
toyama.ac.jp/sangaku/forum/souyaku27/2.furuya.pdf

Kangawa K. et al, Nature. 1984
312:152-155

biological activity of target
protein/physiological substance

drug candidate (protein) molecular cloning technology 1984

celmoleukin(recom
binant)

Ajinomoto Cancer Institute cancer
immunotherapy

Ajinomoto found that the increased cytotoxic T-cell (CTL) count was as effective as
cancer immunotherapy and discovered a CTL-inducing factor in in-house research.
Ajinomoto then conducted isolation and molecular cloning of the factor in collaboration
with the Cancer Institute, resulting in the identification of IL-2(celmoleukin). Anti-tumor
effect of IL-2 in combination with lentinan was evaluated in Ajinomoto.

1.Interview with Dr.Hamuro, who was in charge of
celmoleukin discovery in Ajinomoto
2.Cytokine hunting. Kyoto University Press, Kyoto, pp.74-
81

Taniguchi T. et al., Nature 1983
302 305-310

molecular cloning technology 1983

cevimeline Snow Brand Milk
Products

Israel Institute for
Biological
Research

xerostomia Snow Brand Milk Products and the Israel Institute for Biological Research
researched a ligand based on receptor-binding activity and guinea pig intestinal
contraction as biological indices and created cevimeline in collaboration.

Interview Form
(EVOXACCAPSULES)http://202.248.180.17/go/interview/3/
430574_2399012M1026_3_E11_1F

Mochida S. et al., Brain Res. 1988
455 9-17

biological assay 1988

elcatonin Fuji Yakuhin St.Marianna
University etc.

osteoporosis Elcatonin is nasal eel carcitonin developed by Fuji Yakuhin and St. Marianna University
in collaboration. The drug delivery system developed by Dr. Yanagawa at St. Marianna
University was used. This technology featured better absorption efficiency than those
of previous nasal drugs.

New Current
Aug.10 1997

Kohno T. et al., J.Clin.Lab.Anal.
1998 12:356-362

drug delivary technology 1989

eribu�in Eisai Harvard
University

cancer Dr.Kishi at Harvard University established total synthesis of halichondrin B, the
antitumor polyether macrolide from a marine sponge. For the purpose of creating a
new anticancer agent derived from halichondrin B, Eisai Boston laboratories
conducted synthetic research in collaboration with Dr. Kishi. Through this
collaboration, they created eribulin, the derivative that can be industrially synthesized.
Note: Dr. Kishi at Harvard University also held the post of vice president of Eisai

1.Eisai Haruo Naito 'Halaven'FDAApproval Press
Conference Statement Nov.16 2010
http://www.eisai.co.jp/pdf/ir/mat/material201011161.pdf
2.http://www.ssocj.jp/award/2009/picture/kishi.pdf

Towle M.J. et al, Cancer Res.
2001 61:1013-1021

knowledge of chemical synthesis 2000

falecalcitriol Sumitomo,
Taisho

Wisconsin
Alumni Research
Foundation

bone disease Sumitomo and Taisho of the Wisconsin Alumni Research Foundation (WARF)
introduced falecalcitriol.

Asu no Shinyaku (Tomorrow's new drug) database Tanaka Y. et al, Arch Biochem
Biophys. 1984 229:348-354.

biological activity of target
protein/physiological substance

drug candidate (synthesized small
molecule)

1984

fingolimod
hydrochloride

Yoshitomi Kyoto University Multiple sclerosis In the late 1980s, Yoshitomi started researching a new immunosuppressant in
collaboration with Dr. Fujita (Kyoto University) and Taito. In 1994, they isolated ISP-1,
an immunosuppressant, from Isaria sinclairii and then created FTY-720, an ISP-1
derivative with lower toxicity, through structure modification.

Journal of Industry-Academia-Government Collaboration,
June 2010

Fujita T. et al., J.Antibiotics 1994
47:208-215

Lead small molecule 1994
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�

lenograstim(recom
binant)

Chugai Tokyo University neutropenia Triggered by the discovery of the CSF-producing tumor by Dr. Asano (Tokyo
University), Chugai, the Central institute for Experimental Animals, and Dr. Asano
conducted a collaborative research and successfully isolated G-CSF. Consequently,
Chugai and Dr. Nagata (Tokyo University) successfully cloned G-CSF in collaboration.
Pharmacological, toxicoligical and pharmackinetic evaluation of G-CSF was conducted
in Chugai.

1.Interview with Dr.Asano and Dr.Nomura, who were in
charge of lenograstim discovery
2.FARUMASHIA (The Pharmaceutical Society of
Japan) 2001 37:19
3.Seitai No Kagaku 1995 46:717-720

Nagata S. et al, Nature 1986
319:415-418

biological activity of target
protein/physiological substance

molecular cloning technology 1986

maxacalcitol(OCT) Chugai Showa University psoriasis Triggered by the Dr.Suda's report that the active form of vitamin D showed
differentiation-inducing activity, Dr. Nishii (Chugai) proposed to Dr. Suda (Showa
University) that they seek vitamin D derivatives with fewer adverse effects and that
selectively possessed calcium metabolic activity without inducing differentiation. They
conducted the dervatization in collaboration and discovered OCT.

Clinical Calcium 2002 12(6):32-38 Abe J. et al., Endocrinology 1989
124:2645-2647

biological activity of target
protein/physiological substance

1989

miriplatin Sumitomo National Cancer
Center

cancer Dr. Maeda (National Cancer Center) discovered miliplatin, a lipophilic platinum
antitumor agent. Sumotomo introduced the drug, developed the suspension
form suitable for local administration, and developed a form for portal
administration.

1.Interview Form (MIRIPLA)
https://ds-
pharma.jp/product/miripla/pdf/miripla_injveh_interv.pdf
2.Sumitomo Chemicals Technology reports 2011-I
(May 31 2011)

Maeda M. et al., Jpn.J.Cancer
Res. 1986 77:523

Lead small molecule 1986

nateglinide Ajinomoto Keio University diabetes Ajinomoto and Keio University found that phenylalamine derivatives reduced blood
glucose through collaborative research.

Folia Pharmacol. Jpn. 2000 116:171-180 Shinkai H. et al., J.Med.Chem.
1989 32:1436-1441

Lead natural substrate 1989

pralmorelin
hydrochloride

Kaken Tulane
University, Kobe
University

Adult Growth
Hormone
Deficiency

In 1990, Kaken started collaborative research with Dr. C.Y. Bowers (Tulane
University), who discovered GHRP. In 1992, they created GHRP-1 (pralmorelin) with
potent GH-secreting activity. Clinical development started in 1995, and the drug was
finally launched.

Interview Form (GHRPKaken100Inj.)
http://www.kaken.co.jp/medical/if/ghrp_200908if.pdf

1.Shimada O. et al,
Int.Sym.Growth Hormone
Secretagogues 1994 45
2.Nakagawa T. et al, Life
Science 1996 59:705-712

biological activity of target
protein/physiological substance

Lead protein/peptide 1992

romurtide Daiichi Osaka University leukopenia Dr. Kotani and Dr. Shiba of Osaka University identified MDP as a component of fungus
bodies that shows immunopotentiation. Dr. Yamamura of Osaka University and Daiichi
screened synthesized MDP acyl derivatives in a mouse colon bacillus model and
selected romurtide.

Igaku No Ayumi (Journal of Clinical and Experimental
Medicine) 1993 166(7-8):562

Matsumoto K. et al, Infect.Immun.
1981 32:748-758

Lead small molecule 1981

tamibarotene Toko Tokyo University acute
promyelocytic
leukemia

Dr. Shudo (Tokyo University) created tamibarotene (Am80) in 1983 and found the new
differentiation-inducing activity that reversed cancer cells to normal ones. In 1998,
Toko Yakuhin introduced this agent and succeeded in its clinical development.

http://www.tokyo-cci.or.jp/chusho/keieitaisyo/05_02.html Kagechika H et al,
Chem.Pharm.Bull 1984 32:4209

drug candidate (synthesized small
molecule)

1984

tocilizumab(Actemr
a)

Chugai Osaka University Autoimmune
disease

Chugai found that the inhibition of B-cell activation could be a new therapeutic
approach for autoimmune disease and started collaboratiove research with Osaka
University into an IL-6 inhibitor. Chugai optimized an IL-6 inhibitor with absorping new
findings of IL-6 signal transduction obtained at Osaka University and successfully
discovered and developed tocilizumab.

Interview with Dr. Ohsugi, who was in charge of tocilizumab
discovery

Suzuki H et al, Immunol.letter 1991
30:17-22

biological activity of target
protein/physiological substance

Lead antibody 1991

Z-100 Zeria Nippon Medical
School,
Japan Atomic
Energy Agency

radiation
leukopenia

Zeria applied for approval of the extract of tubercle bacillus, which was produced by
Dr. Maruyama at Nippon Medical School in 1956, as an antitumor drug in 1976, but the
application was not approved. Zeria then discovered the hematopoietic effect of the
extract and restarted clinical development toward an application for leukocytopenia
induced by radiation therapy and obtained approval.

1.Interview Form (Ancer S.C.Injection 20ug)
http://www.zeria.co.jp/medi/data/ancer01/pdf/interview
_200806.pdf
2.Chisato Maruyama: Sorekara No Maruyama
Waccine 1986 Bestsellers Publishing

Hayashi Y et al, J.Radiat.Res.
1990 31:375-388

New pharmacological activity of
existing substance

1990

zinostatin
stimalamer

Kuraray,
Yamanouchi

Kumamoto
University

cancer SMANCS (zinostatin stimalamer) is a high-molecular-weight antitumor agent in
which a copolymer of styrene maleic acid is bound to neocarzinostatin, a
protein antitumor drug. SMANCS was developed by Dr. Maeda and colleagues
of Kumamoto University.

Japanese Journal of Cancer and Chemotherapy 1998
25:64-69

Maeda H. et al., Int.J.Peptide
Protein Res. 1979 14:81-87.

drug candidate (synthesized small
molecule)

1979

5-deazaflabine
derivative

Snow Brand Milk
Products

Kyoto University cancer For the purpose of obtaining novel bioreactive compounds showing selective toxicity
against drug-resistant hypoxic tumor cells, Dr. Ikeuchi of Snow Brand Milk Products
explored the derivatives of 5-deazaflavin, a redox coenzyme, in collaboration with Kyoto
University.

Kyoto University Ph.D. thesis #704
http://repository.kulib.kyoto-
u.ac.jp/dspace/bitstream/2433/147940/1/yyakr00704.p
df

Ikeuchi et al, The
Pharmaceutical Society of
Japan Annual Meeting
Abstracts 1992 112:235

knowledge of chemical synthesis 1992

7-thiaprostaglandin
E1

Teijin Nagoya
University

thrombosis Teijin and Nagoya University collaboratively established a synthetic method for
producing 7-thiaprostaglandin E1 and conducted basic research. Teijin and
Fujisawa advanced the agent to clinical development, but it was suspended.

Asu no Shinyaku (Tomorrow's new drug) database Tanaka T. et al,
Chem.Pharm.Bull.1985 33:2359-
2385

knowledge of chemical synthesis 1985

ABT-325 Hayashibara Hyogo College of
Medicine

Rheumatoid
Arthritis

Dr. Okamura of Hyogo College of Medicine and Dr. Kuribayashi of Hayashibara
discovered IL-18 in collaboration and found various biological characteristics, such as
interferon-gamma production and antitumor activity. Hayashibara advanced the clinical
development of monoclonal antibody against IL-18 for immune disease.

1.Asu no Shinyaku (Tomorrow's new drug) database
2.Hayashibara Press Release Nov.16 1998

Okamura H. et al, Nature 1995 378
88-91

biological activity of target
protein/physiological substance

Lead protein/peptide 1995

adenomycin Kaken Tokyo University infectious
disease

Adenomycin is a nucleotide antibiotic that was discovered at Tokyo University.
The agent showed antibiotic activity against gram-positive and gram-negative
bacteria. Kaken advanced the drug to clinical development, but the
development was suspended.

Asu no Shinyaku (Tomorrow's new drug) database Otake N. et al, J Antibiot 1981
34:130�131

drug candidate (natural substrate) 1981
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ankinomycin
derivative

Meiji Seika Institute of
Microbial
Chemistry

cancer Ankinomycin showed broad antitumor activity but was toxic. Meiji Seika and the
Institute of Microbial Chemistry collaboratively created an acyl derivative of
ankinomycin.

Asu no Shinyaku (Tomorrow's new drug) database Ishii H. et al, J Antibiot 1989 42
1518-1519

Lead natural substrate 1989

aragusterol A Taisho Tokyo University
of Pharmacy

cancer Aragusterol A was discovered by Dr. Yamada (Tokyo University of Pharmacy) as
an antitumor marine steroid from a sponge.

1.Asu no Shinyaku (Tomorrow's new drug) database
2.Yakugaku Zasshi 2002 122:727-743

Iguchi K. et al, Tetrahedron Lett.
1993 34:6277-6280

drug candidate (natural substrate) 1993

arugomycin Kirin Tokyo University cancer Arugomycin, an anthracyclin antibiotic, was discovered collaboratively by Kirin and
Tokyo University. The agent was confirmed to show potent survival effect against
leukemia and solid cancer in animal studies and was reported to inhibit cancer
proliferation. (These biological evaluation was continuously reported by both parties
jointly.

Asu no Shinyaku (Tomorrow's new drug) database Kawai H. et al, J Antibiot 1983 36
1569-1571

biological assay 1983

ASK-8007 Immuno-
biological
Laboratories,
Astellas (former
Fujisawa)

Hokkaido
University

Rheumatoid
Arthritis

Osteopontin is a protein that is involved in autoimmune disease, bone disease, and
cancer metastasis. Uede (Hokkaido University) and Immuno-Biological Laboratories
collaboratively made a neutralizing antibody in collaboration.

Astellas Press Release Mar.23 2006 Kon S. et al, 2002 J. Cell.
Biochem. 84:420-432

Lead antibody 2002

ATX-S10 Hikari Chemical Obihiro
University of
Agriculture &
Veteriny
Medicine

Age-related
Macular
Degeneration

Hikari Chemical was a company founded by a joint investment of Hamamatsu
Photonics and Oriental Menthol Industry. ATX-S10 was developed by Dr.
Sakata at Hikari Chemical and Dr. Nakajima at Obihiro University of Agriculture
and Veterinary Medicine.

New Current
June 1 2004

Sakata et al, The Journal of
Japan Society for Laser
Surgery and Medicine 1993 31

biological assay 1993

azetirelin/laurylmalt
oside

Yamanouchi Kyoto
Pharmaceutical
University

Cerebral
Vascular
Disorder

Azetirelin (YM-14673) is a derivative from a thyrotropin-releasing hormone (TRH)
whose central action was selectively potentiated. Yamanouchi and Kyoto
Pharmaceutical University advanced the development of laurylmaltoside (LM)-
containing enteric capsule to improve the colon absorption of azetirelin.

Asu no Shinyaku (Tomorrow's new drug) database 1.Yamamoto M. et al, Naunyn
Schmiedebergs Arch
Pharmacol. 1987 336:561-5.
2.Takeuchi K. et al,
Jpn.J.Pharmacol.1990 52:225-
232

drug delivary technology 1987

clinprost Teijin Teikyo University arteriosclerosis
obliterans

Clinprost is a pletelet aggregation inhibitor that possesses vasodilating and
cytoprotective effects and is effective for the treatment of arteriosclerosis obliterans.
TTC-909 is a stabilized clinprost, a PGI2 derivative, that was developed by Teijin in
collaboration with Teikyo University.

Asu no Shinyaku (Tomorrow's new drug) database Mizuno-Yagyu Y. et al,
Biochm.Pharmacol.1987 36:3809-
13

knowledge of chemical synthesis 1987

CNP Suntory Miyazaki Medical
College,
National Cerebral
and
Cardiovascular
Center

hypertension CNP is a substrate that Miyazaki Medical College cloned. CNP increases cGMP,
suppresses DNA synthesis in the smooth muscle, and inhibits cellular
proliferation.

Asu no Shinyaku (Tomorrow's new drug) database Sudoh t. et al, 1990
Biochem.Biophys.Res.Commun.
168:863-870

biological activity of target
protein/physiological substance

drug candidate (protein) 1990

conagenin Kanebuchi
Chemical

Institute of
Microbial
Chemistry

cancer Conagenin was discovered by the Institute at Microbial Chemistry. New Current
Feb. 1 1995

Yamashita T. et al, J Antibiot. 1991
44:557-559.

drug candidate (natural substrate) 1991

curdlan sulfate Ajinomoto Tokyo University HIV Curdlan sulfate was an anti-HIV agent created by Ajinomoto, Tokyo University,
and Yamaguchi University. Dr. Yoshida and Dr. Uryu at Tokyo University found
that synthetic sulfated glycan showed potent anti-HIV activity.

1.Asu no Shinyaku (Tomorrow's new drug) database
2.Seisan Kenkyu 1991 43:335-340

Nakashima H. et al,
Jpn.J.Can.Res.1987 78:1164-68

Lead small molecule 1987

CX-108 Nippon Mining Yokohama City
University

cancer Prof. Miyazaki at Yokohama City University found CX-108. New Current
Oct. 10 1991

Miyazaki K. et al, Cancer Res.
1990 50:4522-4527

drug candidate (protein) 1990

DL-110 Dainippon Ink
And Chenicals

Tokyo University,
Tokyo Medical
and Dental
University

HIV DL-110, developed by Prof. Uryu at Tokyo University and Prof. Yamamoto at
Tokyo Medical and Dental University, was synthesized as a compound that
could interact with the lipid bilayer.

New Current
Oct.1 1994

Uryu T. et al, Biochem Pharmacol.
1992 43:2385-2392

Lead small molecule biological assay 1992

DMDC Yoshitomi,
Yamasa

Hokkaido
University

cancer Takenuki and colleagues of Hokkaido University reported the synthesis and
antitumor activity of DMDC in 1988.

Japanese Journal of Cancer and Chemotherapy 1993
20:19-26

Takenuki K. et al, J Med Chem.
1988 31:1063-1064

knowledge of chemical synthesis 1988

E-913 Ono Kumamoto
University

HIV Using a genomics method, Ono discovered the gene of CXCR4 binding protein in
connection with CXCR4 and CCR5 bound by HIV. To extend this research outcome,
Ono conducted a collaborative research with Dr. Mitsuya of Kumamoto University for
the purpose of seeking a CCR5 receptor antagonist, which led to the discovery of E-
913.

Ono Press Release Sep.12 2000 Maeda K. et al, J.Biol.Chem. 2001
276:35194-200

biological activity of target
protein/physiological substance

2001
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EM574 Takeda Kitasato Institute chronic gastritis This agent was developed by Takeda and Kitasato Institute for use in chronic
gastritis, but its development was suspended.

Asu no Shinyaku (Tomorrow's new drug) database Omura S. et al, J Med. Chem.
1987 30:1941-1943

Lead natural substrate 1987

emivirine Mitsubishi Kasei Showa University
etc

HIV In the early 1990s, Mitsubishi Kasei started exploring antivirus agents targeting HIV and
HBV. Among the samples collected from outside, they discovered that HEPT showed
antiretroviral activity. HEPT was an initial anti-HIV compound that Dr .Tanaka and Dr.
Miyasaka at Showa University theoretically synthesized. Then,  Mitsubishi Kasei, Dr.
Tanaka, and Dr. Miyasaka collaboratively synthesized the derivatives and obtained
MKC-442.

1.MitsubishiKasei R&D Review 1994 8:20-28
2.Protein NucleicAcid and Enzyme1995 40:1250-1260

Baba M. et al, Antimicrovial Agents
& Chemotherapy 1994 38:688-692

Lead small molecule biological assay 1994

endothelin-1
derivative

Takeda Tsukuba
University

hypertension Takeda and Tsukuba University collaboratively studied 3 ET-1 derivatives. Each of
the derivatives showed inhibitory activities against the ETA and ETB receptors,
but their development was suspended.

Asu no Shinyaku (Tomorrow's new drug) database Itoh Y. et al, FEBS lett. 1988
231:440-444

Lead protein/peptide 1988

FKK-138 Fujisawa Chemo-Sero-
Therapeutic
Research
Institute

acute myocardial
infarction

FKK-138 was collaboratively developed by Fujisawa and the Chemo-Sero-
Therapeutic Research Institute.

Asu no Shinyaku (Tomorrow's new drug) database Saito Y. et al, 1994 Biotechnol.
Prog. 10:472-479

biological activity of target
protein/physiological substance

biological assay 1994

gp91 gene therapy Takara Indiana
University

chronic
granulomatous
disease

gp91 is a gene therapy that reverses immunocompetence by returning hematopoietic
stem cells inserted with gp91 using Takara's gene transfer agent (CH-296�
RetroNectin). Takara obtained worldwide rights for developing, manufacturing, and
selling RetroNectin and related technologies from Indiana University.

Asu no Shinyaku (Tomorrow's new drug) database Dinauer M.C. et al,
Pro.Nat.Aca.Sci. 1991 88:11231-
11235

Lead gene 1991

growth hormone
mutant

Japan Chemical
Research

Kobe University hypophyseal
gigantism

This agent is a protein genetically expressed from a mutant growth hormone gene
isolated from a patient. Japan Chemical Research collaborated with Kobe
University.

Asu no Shinyaku (Tomorrow's new drug) database Takahashi Y. et al, New
Eng.J.Med. 1996 334:432-436

drug candidate (protein) 1996

GW873140 Ono Kumamoto
University etc

HIV This agent was created by Ono in collaboration with Prof. Mitsuya of Kumamoto
University.

New Current
Jan 1 2005
http://www.caids.kumamoto-
u.ac.jp/kyoten/mitsuya/Mitsuya.htm

Maeda K. et al, J Virol. 2004
78:8654-8662

biological activity of target
protein/physiological substance

biological assay 2004

human interleukin-
6(recombinant)

Ajinomoto Fukushima
Medical
University

thrombocytopeni
a

In 1989, Dr. Ishibashi of Fukushima Medical University found that IL-6 induced
megakaryocytopoiesis in mice in vitro. Ajinomoto introduced this discovery and
advanced clinical development for thrombocytopenia but withdrew the drug at
Ph2.

1.Interview with Dr. Hamuro & Dr.Okano, who were in
charge of IL-6 discovery
2.Igaku No Ayumi (Journal of Clinical and Experimental
Medicine)  1995 174:703-706

Ishibashi T. et al,
Proc.Natl.Acad.Sci. 1989 86:5953-
5957

New pharmacological activity of
existing substance

1989

human tissue
plasminogen
activator(Megmilk
Snow Brand)

Snow Brand Milk
Products

Weizmann
Institute of
Science

stroke Snow Brand Milk Products established a mass production method for human tissue
plasminogen activator developed by the Weizmann Institute of Science.

Asu no Shinyaku (Tomorrow's new drug) database Tsafriri A 1987 J Steroid Biochem.
27:359-363.

drug candidate (protein) 1987

interferon
gamma(recombina
nt)(Kyowa Hakko
Kirin)

Kyowa Hakko Osaka University cancer Kyowa Hakko established a mass production and purofication method for recombinant
human IFN-γ in collaboration with Osaka University.
Note: As described in the original paper, identification of  IFN-γ and the discovery of
antitumor activity of the molecule was already reported by American groups.

1.Asu no Shinyaku (Tomorrow's new drug) database
2.40th Annual Meeting of the Japanese Cancer
Association 1982 9:257-263

1.Gray P.W. et al, Nature 1982
295:503-508
2.Catalona W.J. et al, Nature
1981 291:77-79

protein manufacturing technology 1981

interleukin-1β
(recombinant)

Otsuka University of
Maryland

cancer,
fungoid mycosis

Otsuka established mass production of a mutant interleukin-1β in which cysteine 71
was substituted into serine.

Asu no Shinyaku (Tomorrow's new drug) database Sheridan J.F. et al, Annal.New
York Aca.Sci. 1984 437:530-534

protein manufacturing technology 1984

interleukin-
4(recombinant)(On
o)

Ono Kyoto University infectious
disease,
cancer
immunotherapy

Interluekin-4 is a glycoprotein containing 116 amino acids that differentiates and
proliferates antigen-stimulated B cells. Ono collaborated with Kyoto University
in this effort.

Asu no Shinyaku (Tomorrow's new drug) database Hamaguchi Y. et al, J.Exp.Med.
1987 165:268-273

drug candidate (protein) 1987

K-201 Japan Tobacco Dokkyo medical
University

atrial fibrillation Japan tabacco acquired licence of this agent from Dokkyo Univ. in 1995. This agent
activates PKC.

Biochim Biophys Acta. 1997
Nov 13;1330(1):1-7.

drug candidate (synthesized small
molecule)

1995

K-858 Kyowa Hakko Kumamoto
University

cancer K-858 is an antitumor compound with mitosis inhibitory activity that was
discovered by Kyowa Hakko and Kumamoto University.

New Current
Jul 10 2009

1.Nakai R. 96thAACR 2005
Abst5910
2.Iida S. 96thAACR 2005
Abst1686

biological activity of target
protein/physiological substance

2005
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kazusamycin A Banyu Kitasato Institute cancer Kitasato Institute explored bacteria-producing antitumor products. They discovered
Kazusamycin, a potent antitumor agent whose unsaturated fatty acid was
bound to the δ-lactone ring.

Japanese Journal of Cancer and Chemotherapy 1987
14:858-864

Umezawa I. 1984 J Antibiot.
37:706-711

drug candidate (natural substrate) 1984

KNI-272 Nippon Mining Kyoto
Pharmaceutical
University

HIV KNI-272 is a protease necessary for HIV proliferation that was proven to be an aspartic
protease similar to renin. Based on this finding, many researchers in the renin field
started researching on HIV protease inhibitors. Dr. Kiso and colleagues of the Kyoto
Pharmaceutical University also started researching on HIV. Dr. Mimoto of Nippon
Mining conducted synthetic research at Dr. Kiso's laboratory in collaboration and
created KNI-272.

FARUMASHIA (The Pharmaceutical Society of Japan)
1994 30:246-248

Mimoto T. et al,
Chem.Pharm.Bull.1992 40:2251-
2253

biological activity of target
protein/physiological substance

Knowledge of chemical synthesis

1992

KRN8602 Kirin Institute of
Microbial
Chemistry

cancer KRN8602 is a semisynthetic anthracycline antitumor drug that was
collaboratively discovered by Kirin and the Institute of Microbial Chemistry.

New Current
Feb 10 2000

Umezawa H. et al, J Antibiot 1987
40:1058-1061

Lead natural substrate 1987

lactacystin Yamanouchi Kitasato Institute Alzheimer
disease

Lactacystin is a microbial metabolite that was isolated from soil in the Inba District
of Chiba Prefecture.

Asu no Shinyaku (Tomorrow's new drug) database Omura S. et al, 1991 J Antibiot.
44:113-116

drug candidate (natural substrate) 1991

lactoquinomycin Banyu Tokyo University cancer A group from Tokyo University discovered lactoquinomycin by screening for
novel antitumor compounds using drug-resistant tumor cells.

J.Antibiot. 1985 38:1327-1332 Tanaka N. et al, J.Antibiot. 1985
38:1327-1332

drug candidate (natural substrate) 1985

martefragin A Lead Chemical Toyama
Prefectural
Institute for
Pharmaceutical
Research

hepatic
dysfunction

Lead Chemical collaborated with the Toyama Prefectural Institute to research on
martefragin A.

Asu no Shinyaku (Tomorrow's new drug) database Takahashi S. et al, 1998 Chem
Pharm Bull 46: 1527-1529

drug candidate (natural substrate) 1998

ME2303 Meiji Seika Institute of
Microbial
Chemistry

cancer ME2303 was discovered by Dr. Umezawa of the Institute of Microbial Chemistry
in 1986.

New Current
Nov 1 1991

Tsuchida T. et al, 1986 J.Antibiot.
39:731-733

drug candidate (natural substrate) 1986

MKT-077 Fuji Film Harvard
University

cancer MKT-077 is a light-sensitive pigment that Fuji Film and Dr. Chen of Harvard
University discovered from hundreds of thousands of  organic compounds that
is selectively incorporated into cancer cells and kills cells.

New Current Jul 10�1998 Koya K. et al, Cancer Res.1996
56:538-543

biological activity of target
protein/physiological substance

biological assay 1996

monoclonal
antibody against
herpes simplex
virus I

Japan Chemical
Research

University of
Alabama

herpes Japan Chemical Research made several monoclonal antibodies against various
antigens of type I herpes simplex virus in collaboration with the University of
Alabama.

Asu no Shinyaku (Tomorrow's new drug) database Koga J. et al, Virology 1986
151:385-389

biological activity of target
protein/physiological substance

antibody technology 1986

N-6532 NissinKyorin Tokyo University
of Science

cancer N-6532 is a glucose derivative with long fatty acid chains that induces apoptosis via
caspase 8 activation. Nissin Kyorin and Tokyo University of Science
collaboratively discovered this agent.

Asu no Shinyaku (Tomorrow's new drug) database Shiokawa et al, 61st Annual
Meeting of the Japanese Cancer
Association 2002 No.3396

biological activity of target
protein/physiological substance

2002

NK-3201 Nippon Kayaku Osaka Medical
College

cancer NK-3201 is a nonpeptide chimase inhibitor. Nippon Kayaku researched this
agent in collaboration with Osaka Medical College.

Asu no Shinyaku (Tomorrow's new drug) database
http://www.jc-angiology.org/journal/pdf/20034312/749.pdf

Takai S.et al, Life Sci. 2001
69:1725-1732

biological assay 2001

NK-911 Nippon Kayaku Tokyo Women's
Medical
University

cancer NK-911 is a micelle body enclosing only the monomer of adriamycin. This agent
was created at Tokyo Women's Medical University. Nippon Kayaku obtained a
license for the dominant patent of the agent through the Japan Science and
Technology Agency.

1.Asu no Shinyaku (Tomorrow's new drug) database
2.Nippon Kayaku Annual report 2002

Yokoyama M. et al, Cancer Res.
1990 50:1693-1700

drug candidate (synthesized small
molecule)

1990

NMSO-3 Nissin Foods Fukushima
Medical
University

infectious
disease

NMSO-3 was created at Fukushima Medical University.
Note: The original paper describes that the toxicity of MNSO-3 in mice was confirmed
by Dr. Terada at Nissin Foods as a personal communication, showing that biological
evaluation of the agent was conducted at Nissin Foods before the original paper was
published.

1.Asu no Shinyaku (Tomorrow's new drug) database
2.Antiviral Res. 2000 47:41-51

Kimura K. et al, Antiviral Res. 2000
47:41-51

drug candidate (synthesized small
molecule)

2000

OPC-15161 Otsuka Osaka University chronic
glomerulonephriti
s

OPC-15161 is a pyranodine derivative that inhibits superoxide production. Otsuka
screened superoxide production inhibitors and isolated this agent from soil-
derived bacteria. Otsuka and Osaka University then collaboratively synthesized
this agent.

1.Asu no Shinyaku (Tomorrow's new drug) database
2.J.Antibiotic. 1991 44:52-58

advanceings of the  Annual
Meeting of the Pharmaceutical
Society of Japan 1992 112:133

knowledge of chemical synthesis 1992
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phthalazinol Banyu,

Showa Denko,

Nippon Kayaku

Tokyo Medical

and Dental

University

atheroscrelosis Phthalazinol (EG626) is a compound that a group at Tokyo Medical and Dental

University initially synthesized as a potential anti-atheroscrelotic agent. Banyu

advanced the agent to clinical development, but the process was suspended in

1984.

1.Asu no Shinyaku (Tomorrow's new drug) database

2.Jpn.J.Pharmacol. 1984 34:159-170

Ishikawa M.et al,

Chem.Pharm.Bull. 1980 28:2770-

2778

drug candidate (synthesized small

molecule)

1980

RA-700 Tobishi Tokyo University

of Pharmacy

cancer RA-700 was obtained by Dr. Itokawa of Tokyo University of Pharmacy by

chemical modification.

New Current Jun 1�1993 Itokawa H. et al Planta Medica

1984 50:313-316

drug candidate (synthesized small

molecule)

1984

renal growth factor Calpis Tokyo Women's

Medical

University

kidney disease Calpis and Tokyo Women's Medical University collaboratively isolated and purified

renal growth factor from sheep and porcine pituitary gland.

Asu no Shinyaku (Tomorrow's new drug) database Nomura K. et al, Endocrinology

1988 123:700-712

biological activity of target

protein/physiological substance

biological assay 1988

reveromycin A Snow Brand Milk

Products

RIKEN cancer Reveromycin A was collaboratively discovered by Snow Brand Milk Products

and RIKEN.

Asu no Shinyaku (Tomorrow's new drug) database

http://www.chem-station.com/molecule/archives/2007/11/-

reveromycin-1/

Osada H. et al,1991 J Antibiot 44:

259

drug candidate (natural substrate) 1991

rice bran

saccharide

Sapporo Ryukyu

University

cancer

immunotherapy

Sapporo, Dicel, and Ryukyu University conducted screening using mouse tumor

sarcoma-180 and found that a hot water extract of rice bran showed potent

activity and named it rice bran saccharide.

Yakugaku Zasshi  1985 105:188-193 Ito et al, Yakugaku Zasshi 1985

105:188-193

drug candidate (protein) 1985

sarcosinamide-

CNU

Meiji Seika Keio University cancer Dr. Suami and colleagues of Keio University conducted exploratory synthetic research

of L-amino acid chloroethylnitrosourea derivatives as an index of antitumor activity in

L1210 leukemia mice to obtain a clinically useful antitumor agent. Through this

research, sarcosiamide derivatives were obtained.

J.Med.Chem.1982 25-829-832 Suami T. et al, J.Med.Chem.1982

25-829-832

drug candidate (synthesized small

molecule)

1982

sarcotoxin(recombi

nant)

Teijin,

Wakunaga,

Yoshitomi

Tokyo University cancer Sarcotoxin I  is a protein that was isolated by Dr. Okada and Dr. Natori at Tokyo

University. They found that it showed antibacterial activity by reducing

membrane potential.

Biochem.J. 1984 222:119-124 Okada M. & Natori S. Biochem.J.

1983 211:727-734

drug candidate (natural substrate) 1983

SDK-12B Sanwa Kagaku Keio University cancer Keio University and Shin-Etsu Chemical found unique antitumor silicon-containing

organic compounds with low toxicity. SKD-12B is a chemical combination of

such compounds and 5-FU.

Japanese Journal of Cancer and Chemotherapy 1989

16:3243-3250

Toyoshima et al, Japanese Journal

of Cancer and Chemotherapy

1980 7:1942-1951

biological activity of target

protein/physiological substance

1980

SDK-47 Shin-Etsu

Chemical

Keio University cancer Keio University and Sasaki Foundation screened silicon-containing compounds

for the purpose of seeking novel antitumor chemical structure and discovered

SKD-47.

Japanese Journal of Cancer and Chemotherapy 1982

9:225-229

Toyoshima et al, Japanese Journal

of Cancer and Chemotherapy

1982 9:225-229

biological activity of target

protein/physiological substance

1982

SS-554 SSP Tohoku

Univerisity,

Kanazawa

University

cancer SS-554 is a derivative of code factor (a type of bacterial glycolipid) that was

synthesized in collaboration with Tohoku Univerisity and Kanazawa University. This

agent is a unique antitumor compound that has direct cytotoxicity and host-mediated

antitumor activity.

Asu no Shinyaku (Tomorrow's new drug) database Nishikawa et al, NIPPON KAGAKU

KAISHI (The Chemical Society of

Japan) 1982 10:1661-1666

drug candidate (synthesized small

molecule)

1982

SUN-4757 Suntory Fukuoka

University

vascular

dementia

For the purpose of seeking a novel cerebral circulation activator, Suntory and

Fukuoka University synthesized and evaluated diarylbutylamine/amide based

on the chemical structures of antipsychotic drugs and antidepressants.

Chem.Pharm.Bull. 1990 38:1570-1574

Asu no Shinyaku (Tomorrow's new drug) database

Miyano S. et al, Chem.Pharm.Bull.

1990 38:1570-1574

drug candidate (synthesized small

molecule)

1990

superoxide

dismutase(recombi

nant)(Kuraray)

Kararay Kumamoto

University

unknown Superoxide dismutase (SOD) is a clinically available enzyme erasing superoxide, but

its short half-life limits its efficacy. Kumamoto University investigated the molecular

design of SOD, which enabled stabilization in the blood and sufficient penetration into

the target organs, and created SMA-SOD, SOD that covalently binds to SMA.

Free Radical No Rinsho 1987 2:83-91 Ogino T. et al, Int.J. Peptide

Protein Res. 1988 32:153-159

drug delivary technology 1988

superoxide

dismutase(Tosoh)

Toso Institut de

Biologie

Physico-

Chimique

Behcets disease Toso introduced liposomal SOD from the Institut de Biologie Physico-Chimique in

1985 and conducted its clinical development.

Asu no Shinyaku (Tomorrow's new drug) database Spasic M. et al, 1986 Free Radic

Res Commun.1:189-199

drug delivary technology 1988

syndyphalin 25 Dainippon Kyoto

Pharmaceutical

University

Pain Dainippon and Kyoto Pharmaceutical University designed the minimum segment of

enkephalin, an opioid antagonist, and synthesized syndyphalin.

Febs Lett. 1981 136:101-104

FEBS Lett. 1982 May 17;141(2):203-6.

Kiso Y. et al, Euro.J.Pharmacol.

1981 71:347-348

knowledge of chemical synthesis 1981
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TAC-101 Taiho Tokyo University cancer This agent is a retinoic acid derivative that was synthesized by Dr. Shudo at Tokyo
University and shows a differentiation-inducing effect. Taiho developed the
agent as an orally active angiogenic inhibitor.

New Current Dec 10�2001 Shudo et al, Medicinal Chemistry
Symposium 96-100

drug candidate (synthesized small
molecule)

1995

TAK-779 Takeda Kagoshima
University

HIV TAK-779 is a nonpeptide agent that was collaboratively created by Takeda and
Kagoshima University and inhibits the binding of HIV to CCR5 and its invasion
into target cells.

Asu no Shinyaku (Tomorrow's new drug) database Baba M. et al, Proc.Natl.Acad.Sci.
1999 96:5698-5703

biological activity of target
protein/physiological substance

1999

takaokamycin Asahi Kasei Kitasato Institute infectious
disease

Kitasato Institure discovered that takaokamycin was effective against gram-
positive bacteria by screening for novel antibiotics.

J.Antibiot. 1984 37:700-705 Omura S. et al, J.Antibiot. 1984
37:700-705

drug candidate (natural substrate) 1984

telomestatin Sosei,
Taiho

Tokyo University cancer Telomestatin, a cyclic oxazole-thiazoline compound and teromerase inhibitor,
was isolated from Streptomyces anulatus . This agent was discovered by Tokyo
University.

Asu no Shinyaku (Tomorrow's new drug) database Shin-ya K. et al, J.Am.Chem.Soc.
2001 123:1262-1263

drug candidate (natural substrate) 2001

TNP-470 Takeda Harvard
University

cancer TNP-470 is a fumagillin derivative that is secreted by Asperigillus fumigatus .
Takeda and Harvard University applied a microsphere form and created an
anti-tumor agent with fewer side effects.

Asu no Shinyaku (Tomorrow's new drug) database Ingber D. et al, Nature 1990
348:555-557

biological activity of target
protein/physiological substance

Lead natural substrate 1990

TOK-8801 Asahi Kasei
Kumiai Chemical

Okayama
University

Rheumatoid
Arthritis

TOK-8801 was discovered by Toyo Jyozo, Kumiai Chemical Industry, and
Okayama University.

New Current Aug 10�1994 Fujiwara M. et al,
Jpn.J.Pharmacol. 1989 51:549-
554

biological assay 1989

trimethylsilylethylthi
oethylamine

Sanwa Kagaku Keio University cancer Keio University and Shin-Etsu Chemical conducted screened silicon-containing
organic compounds as an index of antitumor activity and discovered unique
antitumor compounds, one being trimethylsilylethylthioethylamine.

Japanese Journal of Cancer and Chemotherapy 1981
8:1130-1136

Toyoshima et al, Japanese Journal
of Cancer and Chemotherapy
1981 8:1130-1136

biological activity of target
protein/physiological substance

biological assay 1981

TRK-851 Toray Hoshi University coughing TRK-851 is an oral active opioid δ receptor antagonist that was designed from
naltrindole as a lead. Toray and Hoshi University collaboratively discovered its
antitussive effect that involves the opioid δ receptor in collaboration, and Toray then
synthesized it.

Asu no Shinyaku (Tomorrow's new drug) database Kamei J. et al, Euro.J.Pharmacol.
1993 249:161

biological assay 1993

TT-235 Tokyo Tanabe Northwestern
University,
University of
Illinois

imminent
abortion

ANTAGIII (TT-235), an oxytocin receptor antagonist, was discovered by Prof. G.
Flouret of Northwestern University and Prof. L. Wilson of Illinois University. It
possesses a new mechanism of binding the oxytocin receptor in the uterus and
inhibiting oxytocin binding.

Iyaku (Medicine and Drug) Journal Vol.34 No.02 Feb.
1998

Flouret G. et al, J.Med.Chem.
1991 34:2089-2094

drug candidate (synthesized small
molecule)

1991

Y-27632 Yoshitomi Kyoto University asthma,
cerebrovascular
spasm

Y-27632 is a cyclohexanecarboxamide derivative created by Yoshitomi and Kyoto
University that inhibits smooth muscle contraction.

Asu no Shinyaku (Tomorrow's new drug) database Uehata M. et al, Nature 1997
389:990-994

biological activity of target
protein/physiological substance

biological assay 1997

anti-fibrotic siRNA
therapy

Nitto Denko Sapporo medical
university

Liver fibrosis siRNA conjugated with vitamin A targeting gp46 (human HSP47 homolog) Asu no Shinyaku (Tomorrow's new drug) database Nat Biotechnol 26(4): 431-42,
Apr 2008

biological activity of target
protein/physiological substance

drug candidate (gene therapy)

2008

ARA-01 aRigen
Pharmaceutical
s

Tokyo
University

trypanosomiasi
s

Derivative of ascofuranone which was isolated from Ascochyta visiae and inhibits
respiration of Trypanosoma.

Asu no Shinyaku (Tomorrow's new drug) database Mol Biochem Parasitol 81(2):
127, Oct 1996

drug candidate (synthesized small
molecule)

1996

bafetinib Nippon Shinyaku Kyoto University leukemia Orally-active inhibitor of Bc-Abl, Lyn and Fyn tyrosine kinases. Original paper was
published by Kyoto Univ. & Nippos Shinyaku, but design and chemical synthesis was
published by NipponShinyaku members only (BMCL2006). Biological evaluation was
published only by academia later (Blood, 2007).

Bioorg Med Chem Lett. 2006 Mar 1;16(5):1421-5
Blood. 2007 Jan 1;109(1):306-14

46th Am Soc Hematol, San
Diego:Abs 761, Dec 2004.

biological assay

2004

beperminogene
perplasmid

AnGes MG Osaka University Peripheral artery
disease

Amges MG acquired intellectual property of HGF gene therapy from Osaka University. Asu no Shinyaku (Tomorrow's new drug) database Gene Ther. 2000 Mar;7(5):417-
27

biological activity of target
protein/physiological substance

drug candidate (gene therapy)

2001
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�

efatutazone
hydrochloride

DaiichiSankyo University of
Texas

cancer Texas University and DaiichiSankyo conducted research collaboration in lipid
metabolism. Through the know-how obtained from the collaboration, they created anti-
cancer drug targeting PPARr.

Asu no Shinyaku (Tomorrow's new drug) database Oncogene. 2006 Apr
13;25(16):2304-17

biological activity of target
protein/physiological substance

2006

hTGF-β1 RNAi
therapy

Bonac Mie University,
Tokyo Medical
University,
Cancer Institute,
Osaka University

idiopathic
pulmonary

RNA therapy targeting TGF-b1. The non-clinical research was conducted by Bonac,
Mie Univ, Tokyo Med&Den Univ, Cancer inst & Osaka Univ collaboratively. Bonac
provides original RNAi technology.

http://www.tokyo-med.ac.jp/pdf/kakusaniyaku2.pdf PLoS One. 2012;7(8):e42655. biological activity of target
protein/physiological substance

biological assay

2012

JPH-203 Tanabe-
Mitsubishi

Kyorin University stomach cancer inhibitor against L-type amino acid transporter specifically expressed in cancer cells.
Prof. Endo at Kyorin Univ. studies LAT1 and proposed drug discovery targeting the
molecule. Tanabe & Kyorin Univ collaborated through matching fund activity by
Gakujyutu-Shinko kai.

http://www.j-pharma.com/corp.html (HP of J-Pharma,
established by Dr.Endo from Kyorin Univ.)

Cancer Sci. 2010
Jan;101(1):173-9. Epub 2009
Oct 8

biological activity of target
protein/physiological substance

2008

LT-0201 LTTbiopharma Kumamoto
University

inflammatory
diseases

NSAID with reduced side effects on stomach ulcer and cardiac infarction. http://www.ltt.co.jp/pdf/souyaku/kenkyu20120618-2.pdf J Med Chem. 2010 Nov
11;53(21):7879-82.

drug candidate (synthesized small
molecule)

2010

LT-0301 LTTbiopharma Kumamoto
University

cancer Existing drug. Anti-cancer effect is tested as new mechanism of action. http://www.ltt.co.jp/souyaku02.html (HP of LTT biopharma) http://www.ltt.co.jp/news/pdf/20101
109-083500-186.pdf

New pharmacological activity of
existing substance

2010

MazF gene
therapy

Takara bio University of
Medicine and
Dentistry, New
Jersey

HIV Gene coding MazF mRNA interferase. MazF cleaves HIV mRNA. Takara in-licensed
mRNA Interferase-MazF from University of Medicine and Dentistry, New Jersey. MazF
retrovirus vector for human use was manufactured at Takara under GMP.

http://catalog.takara-
bio.co.jp/product/basic_info.asp?unitid=U100004909
http://ir.takara.co.jp/ja/Library_index/Report/IRArchiveDataD
ownPar/00/IRArchiveDownPar/00/PDFile/tsushin_102_1306
.pdf

The 28th Annual Meeting of the
Molecular Biology Society of
Japan �No.2P-0694, 2005

Lead gene

2005

midismase(recomb
inant)

Seikagaku
Corporation

St.Mariannna
University School of
medicine

ulcerative colitis lecitin-conjugated SOD. Asu no Shinyaku (Tomorrow's new drug) database J Pharmacol Experimental
Therapeutics 262(3): 1214,
1992

drug delivary technology

1992

MTG-001 Momotaro-Gene Okayama
University

prostate cancer Gene mutation of REIC, tumor suppressor, is observed in most protate cancer cells.
This agent codes normal functional REIC.

http://www.mt-gene.com/momotarogene/index.html Biochem Biophys Res
Commun. 2000 Feb
5;268(1):20-4

biological activity of target
protein/physiological substance

drug candidate (gene therapy)

2000

NF-κB decoy
oligonucleotide

AnGes MG Osaka University atopic dermatitis Decoy oligonucleotide which binds to and inhibits NF-kB. http://www.anges-mg.com/project/proj_nfk.html Arthritis Rheum 42(12): 2532,
Dec 1999

drug candidate (gene therapy)

1999

peretinoin Kowa, Eisai Gifu University Recurrence
restraint of
hepatoma

Retinoic acid receptor antagonist which shows hepatocyte differentiation effect and
apoptosis-inducing effect.

Gann. 1981 Dec;72(6):974-7 drug candidate (synthesized small
molecule)

1981

RQ-00311610 RaQualia
Pharma

Tokyo University Overactive
bladder

voltage-dependent T-type calcum channel inhibitor which was co-created by RaQualla
and Tokyo Univ.

http://www.raqualia.co.jp/ir/1229.html 42nd Ann Meet Int Continense
Soc; Beijing: Abs 135, Oct 2012

biological assay

2012

SIV-hPEDF DNAVEC
Corporation

Kyushu
University

retinitis
pigmentosa

Virus vector containing gene coding PDGF. PDGF inhibits apoptosis and blocks the
reduction of eye cells.

RinshoHyoka 2009,36,96-
http://homepage3.nifty.com/cont/36sup26/p96-106.pdf

The 110th Annual Meeting of the
Japanese Ophthalmological
Society : No.2-5-6-3, 2006

biological activity of target
protein/physiological substance

2006

SJL-01 Synstar Japan Tohoku
University

leishmaniasis The lead compound was discovered by Fuji film and Tohoku Univ., and then Prof.Ihara
at Tohoku Univ. moved to Hoshi-Yakka Univ and continued chmical derivatization and
created this agent. Biological evaluation was also conducted at Prof. Ihara's labs.
Synster conducts development. This agent shows cytotoxicity against Leishmaria
donvani.

http://www.hoshi.ac.jp/home/seikatsu/pdf/no75.pdf J Med Chem 53(1): 368-73, Jan
2010

drug candidate (synthesized small
molecule)

biological assay

2010

STNM-01 Stelic Institute &
Co.

Niigata University Crohn's disease Nucleotide drug which inhibit the expression of CHST15(GalNAc4S-6ST), which is
considered to induce fibrosis in Crohn's disease.

http://kaken.nii.ac.jp/d/p/21590807.ja.html
http://stelic.com/jp/cn5/pg30.html

Stelic institute press release
2008/01/18

drug delivary technology

2008
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�

� �

SyB-0702 SymBio
Pharmaceuticals

Kumamoto
Kogyo University

cancer This agent inhibits heme oxygenase and shows anti-tumor effect. http://www.symbiopharma.com/news/090818.pdf Bioconjug Chem 13(5): 1031,
Sep 2002

biological activity of target
protein/physiological substance

Lead natural substrate drug delivary technology

2002

T-5224 Toyama
Chemical

Kobe University,
Kitasato
University

rheumatoid
arthritis

This agent inhibits AP-1 transcription factor. http://www.toyama-chemical.co.jp/rd/area/inflammation.html http://www.toyama-
chemical.co.jp/rd/area/inflammatio
n.html

biological activity of target
protein/physiological substance

computer drug design technology

2000

tigatuzumab DaiichiSankyo University of
Alabama

cancer a humanized antibody against TRAIL. Nat Med 7(8): 954, Aug 2001 biological activity of target
protein/physiological substance

Lead antibody

2001

UMN-01 UNM pharma Tokyo University cancer This agent was isolated from Streptomyces versipellis in Tokyo Univ. This agent inhibits
expression of GPR78, which is associated with ER stress.

Biosci Biotechnol Biochem 2005 69,867  Tetrahedron Lett 43(39): 6941,
Sep 2002

drug candidate (natural substrate)

2002

UMN-03 UNM pharma Tokushima
University

muscular
dystrophy

Recombinant protein which neutralizes myostatin. UMN pharama inlisenced this agent
from Shikoku TLO in 2006.

Asu no Shinyaku (created by
Tokushima Univ. and transferred
through TLO)

drug candidate (protein)

2005

AFX-300 series Aphoenix, Inc. Kitasato Institute inflammatory
diseases

Macrorides designed from erythromycin A. These derivatives were discovered by
reverse targeting method by Aphoenix. Chemical derivatization was conducted in
Kitasato. These agents enhance differentiation of monocyte into macrophage.

http://nenkai.pharm.or.jp/131abst/31P-0410.pdf The 55th Annual Meeing of the
japanese Society of
Chemotherapy, 2007

drug candidate (synthesized small
molecule)

2007

KTP-001 Teijin pharma The Chemo-
Sero-
Therapeutic
Research
Institute

a slipped disk a protein which possesses the same structure with matrix metaroprotease. WO2010047347 http://www.teijin-
pharma.co.jp/information/121029.h
tml

protein manufacturing technology

2012

ToleroVax REGiMMUNE RIKEN graft-versus-host
disease

Lyposome containing alpha-galactosylceramide which activates NKT cells. http://www.nibio.go.jp/SuperTokku/vaccine/forum/2010/pdf2
010/ishiiyasuyuki_sum.pdf

50th Am Soc Hematol, San
Francisco: Abs 3500, Dec 2008

biological activity of target
protein/physiological substance

2008

anti-cancer
monoclonal
antibody

ACTGen Institute of
Microbial
Chemistry

prostate cancer a monoclonal antibody against novel protein in prostate cancer cells. Institute of
Microbial Chemistry provided prostate cancer cells and ATCgen discovered the novel
protein by using the cells and their signal sequence trap method.

Asu no Shinyaku (Tomorrow's new drug) database unknown biological assay

2012

NBRI-16716A Mercian
Corporation

Institute of
Microbial
Chemistry

cancer This agent was isolated from Perisporiopsis melioloides Mer-f16716 as anti-tumor
agent.

New Current 2010 21,30- J Antibiot 63(6): 319, 2010 biological assay

2010
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Appendix� ¼� ¥p��xevº§�´��¶eh�xg���·mgcbkf¦cilk{�grdycea��m¤M±ndp�a

n 135 l»�

Compound name f � 

(dummy) 

withdraw=

0,launch=

1 

��²�

(dummy) 

ADD=0, 

RC=1 

2000 �h

q «

(2000&aft

er) 

1990 �h

q « 

(1990s) 

1980 �h

q « 

(1980s) 

1970 �h

q « 

(1970s) 

m©y� 

(dummy) 

FIC=0, 

BIC=1 

®�� ��¸}

´��r

� (%) 

�¡´�

°fj 10

 

top10=0, 

top10=1 

��¸}

�~¬� 

kp�u

¨ y

(dummy) 

bio=0, 

SM=1 

adrenochrome monoaminoguanidine 

mesilate 

1 1 0 0 0 1 0 1 7 0 0.78% 1 

arbekacin sulfate 1 1 0 0 0 1 0 343 17 0 4.10% 1 

argatroban 1 1 0 0 1 0 0 15 7 0 0.75% 1 

BCAA-G 1 1 0 0 1 0 1 56 12 0 0.82% 1 

benidipine hydrochloride 1 1 0 0 1 0 1 25 7 1 2.93% 1 

beractant 1 0 0 0 1 0 0 4 18 0 0.49% 1 

carperitide 1 1 0 0 1 0 0 44 7 0 1.03% 0 

celmoleukin(recombinant) 1 1 0 0 1 0 0 16 7 0 3.34% 0 

cevimeline 1 1 0 0 1 0 0 32 18 0 0.40% 1 

elcatonin 1 1 0 0 1 0 0 8 12 0 0.37% 0 

eribu½in  1 1 1 0 0 0 1 200 7 1 0.96% 1 

falecalcitriol 1 0 0 0 1 0 1 593 12 0 0.63% 1 

fingolimod hydrochloride 1 1 0 1 0 0 0 71 13 0 2.35% 1 

lenograstim(recombinant) 1 1 0 0 1 0 0 20 7 1 0.72% 0 

maxacalcitol(OCT) 1 1 0 0 1 0 1 116 13 1 0.91% 1 
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miriplatin 1 0 0 0 1 0 1 18 7 0 3.76% 1 

nateglinide 1 1 0 0 1 0 0 39 12 0 2.59% 1 

nicorandil 1 1 0 0 0 1 1 40 7 1 0.53% 1 

pralmorelin hydrochloride 1 1 0 1 0 0 0 89 12 0 0.36% 0 

romurtide 1 1 0 0 1 0 0 154 7 1 0.59% 1 

tamibarotene 1 0 0 0 1 0 0 103 7 0 3.57% 1 

tocilizumab(Actemra) 1 1 0 1 0 0 0 180 13 1 2.21% 0 

Z-100 1 1 0 1 0 0 0 27 7 0 1.22% 0 

zinostatin stimalamer 1 0 0 0 0 1 1 16 7 0 3.08% 1 

2-methoxy-1,4-naphthoquinone 0 0 1 0 0 0 0 60 7 0 1.09% 1 

5-deazaflabine derivative 0 1 0 1 0 0 0 22 7 0 1.66% 1 

7-thiaprostaglandin E1 0 1 0 0 1 0 0 28 7 0 0.56% 1 

ABT-325 0 1 0 1 0 0 0 7 13 0 2.59% 0 

adenomycin 0 0 0 0 1 0 0 62 17 0 16.79% 1 

AFX-300 series 0 1 1 0 0 0 1 20 13 0 3.32% 1 

AKR1B1 inhibitor 0 0 1 0 0 0 1 17 12 0 2.23% 1 

AKR1B10 inhibitor 0 0 1 0 0 0 0 23 7 0 1.09% 1 

amyloid-β aggregation/fibril formation 

inhibitor(108) 

0 0 1 0 0 0 0 4 9 0 3.42% 1 

ankinomycin derivative 0 1 0 0 1 0 1 3 7 0 2.12% 1 

ANs-DOX 0 0 1 0 0 0 1 27 7 0 1.09% 1 

ARA-01 0 0 1 0 0 0 1 24 17 0 1.77% 1 
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aragusterol A 0 0 0 1 0 0 0 97 7 1 0.56% 1 

arugomycin 0 1 0 0 1 0 1 91 7 0 0.75% 1 

ASK-8007 0 0 1 0 0 0 0 36 13 0 3.11% 0 

asterriquinone 0 0 0 0 0 1 0 8 7 0 0.56% 1 

atriopeptin(Shionogi) 0 0 0 1 0 0 1 59 7 1 1.90% 0 

ATX-S10 0 1 0 1 0 0 0 2 18 0 1.85% 1 

aza-resveratrol 0 0 1 0 0 0 0 8 7 0 1.09% 1 

azetirelin/laurylmaltoside 0 1 0 0 1 0 1 15 7 1 2.02% 1 

bafetinib 0 1 1 0 0 0 1 4 7 0 1.13% 1 

BBPI-7 0 0 1 0 0 0 1 6 7 0 1.20% 1 

benzo[g]indazole derivative 0 0 1 0 0 0 1 490 7 0 1.20% 1 

clinprost 0 1 0 0 1 0 1 8 7 0 0.82% 1 

CNP 0 0 0 1 0 0 0 17 7 0 3.11% 0 

conagenin 0 0 0 1 0 0 0 13 7 0 1.06% 1 

cortistatin A analog 0 0 1 0 0 0 0 39 7 0 1.20% 1 

curdlan sulfate 0 1 0 0 1 0 0 30 17 0 0.42% 1 

CX-108 0 0 0 1 0 0 0 4 7 0 2.93% 0 

DL-110 0 1 0 1 0 0 0 83 17 0 0.36% 1 

DMDC 0 1 0 0 1 0 1 5 7 0 3.81% 1 

E-913 0 1 1 0 0 0 1 57 17 1 0.37% 1 

E-box binding pyrrole-imidazole 

polyamide 

0 0 1 0 0 0 0 15 7 0 0.83% 1 
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efatutazone hydrochloride 0 1 1 0 0 0 0 24 7 1 0.50% 1 

EM574 0 0 0 0 1 0 0 259 18 1 1.11% 1 

emivirine 0 1 0 1 0 0 1 139 17 0 0.37% 1 

endothelin-1 derivative 0 1 0 0 1 0 0 22 7 1 2.50% 0 

FJ-11 0 0 1 0 0 0 1 38 12 0 2.23% 1 

FKK-138 0 1 0 1 0 0 1 7 7 1 2.42% 0 

GBP-1105 0 0 1 0 0 0 0 47 7 0 0.53% 1 

gonytolide A 0 0 1 0 0 0 0 18 7 0 1.09% 1 

gp91 gene therapy 0 0 0 1 0 0 0 1 7 0 0.54% 0 

growth hormone mutant 0 0 0 1 0 0 0 9 12 0 0.38% 0 

GW873140 0 1 1 0 0 0 1 100 17 1 0.38% 1 

human interleukin-6(recombinant) 0 0 0 0 1 0 0 11 7 0 1.11% 0 

human superoxide 

dismutase(recombinant)(Ube) 

0 0 0 1 0 0 1 24 7 0 1.99% 0 

human tissue plasminogen 

activator(Megmilk Snow Brand) 

0 0 0 0 1 0 1 56 7 0 0.77% 0 

interferon gamma(recombinant)(Kyowa 

Hakko Kirin) 

0 0 0 0 1 0 1 4 7 1 3.33% 0 

interleukin-1β(recombinant) 0 0 0 0 1 0 0 4 7 0 3.57% 0 

interleukin-4(recombinant)(Ono) 0 0 0 0 1 0 0 9 17 1 3.74% 0 

isoeleutherine 0 0 1 0 0 0 0 40 7 0 0.53% 1 

K-201 0 0 1 0 0 0 0 15 7 0 1.24% 1 

K-858 0 1 1 0 0 0 0 125 7 1 0.55% 1 
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KAT-681 0 1 1 0 0 0 0 40 7 0 0.39% 1 

kazusamycin A 0 0 0 0 1 0 1 25 7 0 0.84% 1 

KNI-272 0 1 0 1 0 0 1 79 17 0 0.36% 1 

KRN8602 0 1 0 0 1 0 1 660 7 0 2.03% 1 

lactacystin 0 0 0 1 0 0 0 207 9 1 1.92% 1 

lactoquinomycin 0 0 0 0 1 0 0 30 7 0 1.41% 1 

leupeptin 0 0 0 0 0 1 0 230 18 0 0.66% 0 

LT-0301 0 1 1 0 0 0 1 39 7 0 0.83% 1 

martefragin A 0 0 0 1 0 0 0 2 18 0 0.38% 1 

ME2303 0 0 0 0 1 0 1 690 7 0 1.87% 1 

methyl-3-O-sulfo-α-D-

glucopyranosiduronic acid 

0 0 1 0 0 0 0 44 17 0 
 

1 

MKT-077 0 1 0 1 0 0 0 134 7 0 0.86% 1 

monoclonal antibody against herpes 

simplex virus I 

0 1 0 0 1 0 0 12 17 0 0.47% 0 

MTG-001 0 0 1 0 0 0 0 80 7 0 0.96% 0 

N-6532 0 1 1 0 0 0 0 46 7 0 1.19% 1 

NBRI-17671al 0 1 1 0 0 0 0 19 7 0 0.83% 1 

NK-3201 0 1 1 0 0 0 0 65 7 0 0.86% 1 

NK-911 0 0 0 1 0 0 1 56 7 0 2.93% 1 

NMSO-3 0 1 1 0 0 0 0 15 17 0 0.67% 1 

nocardia 0 0 0 0 0 1 0 23 7 1 1.50% 1 

number 10 0 0 1 0 0 0 0 16 7 0 1.09% 1 
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OPC-15161 0 1 0 1 0 0 0 119 7 0 0.36% 1 

phthalazinol 0 0 0 0 1 0 0 20 7 0 0.81% 1 

PVHE-136 0 0 1 0 0 0 1 6 7 0 0.83% 1 

PVZB-1942 0 0 1 0 0 0 1 4 7 0 0.53% 1 

pyrrole imidazole polyamide 0 0 1 0 0 0 0 3 17 0 0.55% 1 

RA-700 0 0 0 0 1 0 0 68 7 0 0.84% 1 

renal growth factor 0 1 0 0 1 0 0 18 7 0 0.40% 0 

reveromycin A 0 1 0 1 0 0 0 20 7 0 1.06% 1 

rice bran saccharide 0 1 0 0 1 0 0 1 7 0 3.46% 1 

sarcosinamide-CNU 0 0 0 0 1 0 1 11 7 0 3.13% 1 

sarcotoxin(recombinant) 0 0 0 0 1 0 0 48 7 0 0.75% 0 

SDK-12B 0 0 0 0 1 0 1 31 7 0 0.71% 1 

SDK-47 0 0 0 0 1 0 0 33 7 0 0.65% 1 

SIRT2 inhibitor 0 1 1 0 0 0 0 50 7 1 1.20% 1 

SJL-01 0 1 1 0 0 0 0 47 17 0 0.55% 1 

SS-554 0 1 0 0 1 0 0 166 7 0 3.13% 1 

SUN-4757 0 1 0 1 0 0 0 23 9 0 2.14% 1 

superoxide 

dismutase(recombinant)(Kuraray) 

0 0 0 0 1 0 1 52 18 0 0.81% 0 

superoxide dismutase(Tosoh) 0 0 0 0 1 0 1 8 13 0 0.40% 0 

SyB-0702 0 0 1 0 0 0 0 143 7 0 1.19% 1 

syndyphalin 25 0 1 0 0 1 0 0 10 18 0 3.61% 1 
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T-5224 0 1 1 0 0 0 0 41 13 0 2.70% 1 

TAC-101 0 0 0 1 0 0 0 270 7 0 0.83% 1 

taepeenin D 0 0 1 0 0 0 0 51 7 0 0.83% 1 

TAK-779 0 1 0 1 0 0 1 2 17 1 0.41% 1 

takaokamycin 0 0 0 0 1 0 0 208 17 0 0.63% 1 

telomestatin 0 0 1 0 0 0 0 29 7 0 0.86% 1 

tigatuzumab 0 1 1 0 0 0 0 44 7 1 0.86% 0 

TNP-470 0 1 0 1 0 0 0 100 7 1 2.93% 1 

TOK-8801 0 1 0 0 1 0 0 47 13 0 0.37% 1 

trimethylsilylethylthioethylamine 0 0 0 0 1 0 0 33 7 0 0.66% 1 

TRK-851 0 1 0 1 0 0 1 65 11 0 0.47% 1 

TT-235 0 0 0 1 0 0 0 49 18 0 0.54% 1 

tumor necrosis factor inducer 0 1 0 0 1 0 0 31 7 0 3.74% 1 

UMN-01 0 0 1 0 0 0 0 28 7 0 1.19% 1 

UMN-03 0 0 1 0 0 0 0 13 18 0 0.4% 0 

Y-27632 0 1 0 1 0 0 0 193 11 0 0.87% 1 
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Appendix 3:2009-20140((H#J'*<�&K���
2.��������&H������)���Q$ 44!R 

 

Status Drug name Company (ðº�vy����
ER1KA'L'<þ�U�}_
§��»A'L'<

Academia Application Research details from reference Original paper Modality Year of
creation

Withdraw preclinical 2-methoxy-1,4-
naphthoquinone

gÑvy gÑvy cancer �b��Wnt0,>NÇã�S¥ä]qx�� TCF/β-catenin�ä]¤�"ó{� 9MD?5(¿�¬
Impatiens balsamina³��dj¬�� �gÑvyvyôÒy¾Àô����Ø_
!�

2-methoxy-1,4-naphthoquinone isolated from Impatiens balsamina in a screening program for activity to
inhibit Wnt signaling. / J Nat Med 65(1): 234-6, Jan 2011.

small
molecule 2011

Withdraw preclinical AKR1B1 inhibitor |�vy |�vy Diabetic
complicatio
n

�b��|�vyvyô®�y¾Àë°nÓj¿y�Îë����Ø_
!�|�vy���b�ðºBR

<>R"���� �

Design, synthesis, and biological evaluation of novel (1-thioxo-1,2,3,4-tetrahydro-β-carbolin-9-yl)acetic
acids as selective inhibitors for AKR1B1. / Bioorg Med Chem 20(1): 356-67, Jan 2012.

small
molecule 2012

Withdraw preclinical AKR1B10 inhibitor �ñÒ¿vy

|�vy

Monash Univ.

�ñÒ¿vy

Monash Univ.
|�vy

cancer �b���ñÒ¿vy°nÒyvß�°dy¾Àz���Ø_
!� Design, synthesis and evaluation of caffeic acid phenethyl ester-Based inhibitors targeting a selectivity
pocket in the active site of human aldo-keto reductase (AKR) 1B10. / 8th AIMECS 11, Tokyo: Abs 1P-
117, Nov-Dec 2011.

small
molecule 2011

Withdraw preclinical amyloid-β
aggregation/fibril
formation inhibitor(108)

�êvy �êvy Alzheimer
disease

�b���êvyÒyëÒoÖæy�z���Ø_
!��êvy��b�ðºBR<>R"����� %N9A'GR·¢¸Ò"�l�%HP'=βÌÊdĀ^öó{Òā2.5-1%MRNEQ6D
LQÝ}W / Â41p×Ä¯dyÚÞV : 1P-024, 2011�10�, «�� Development of amyloid-β
aggregation/fibril formation inhibitor for therapeutic agents of alzheimer's disease. / 8th AIMECS 11,
Tokyo: Abs 2P-101, Nov-Dec 2011

small
molecule 2011

Withdraw preclinical ANs-DOX ®dy¾À�

�£vy

e¦évy

Karolinska Institutet

®dy¾À� cancer ®dy¾À���£vy�e¦évy���Karolinska Institute���ðº�ç��!��� Characterization of new potential anticancer drugs designed to overcome glutathione transferase
mediated resistance. / Mol Pharm 8(5): 1698-708, Oct 2011

small
molecule 2011

Withdraw preclinical aza-resveratrol «�YZ¿yvy «�YZ¿yv

y

cancer �b��«�YZ¿yvy����Ø_
!�Üú��å¶vyfyë.@I°¬y�z�Ô��� � O2EL<PRN�%/Ý}W�G+PD$R1èâqxýMIFþ�ó{X²"�� / Â15p�
��#`x ¼¢¸yVyÕöV : No.P3-1, 2011�6�, �T Fujita Y, Islam R, Nishio K, et al. / Aza-
derivatives of resveratrol are potent macrophage migration inhibitory factor inhibitors. / Invest New Drugs
30(5): 1878-86, Oct 2012

small
molecule 2011

Withdraw preclinical BBPI-7 ï�vy

|�vy

ï�vy cancer BBPI-7��DNA topoisomerase�ó{b�� ��b���¹¤�"�� ¦£wª¬LJMQD"���j�

!�BBPIýbenzo[g][1]benzopyrano[4,3-b]indol-6(13H)-oneþû�"�� ýÛ_ù´iāPCT/JP2012/50872þ�

 �ÙBBPI û�"��ü¤�<F'5JLR4 I ó{b / Â30pJ;&0>N-H2<MR0Q
F1(I : No.2P-59, 2012�11�, �T

small
molecule 2012

Withdraw preclinical benzo[g]indazole
derivative

Tìvy

å¶vy

Tìvy

å¶vy

cancer Tìvy�å¶vy�� \k¾À�ç��!��� Design and synthesis of a novel class of CK2 inhibitors: application of copper-and gold-catalysed
cascade reactions for fused nitrogen heterocycles. /Org Biomol Chem 10(25): 4907-15, Jul 2012.

small
molecule 2012

Withdraw preclinical cortistatin A analog vòvy vòvy cancer vòvy�cÖ
!� Creation of readily accessible and orally active analogue of cortistatin A. / ACS Med Chem Lett 3(8): 673-
7, Aug 2012

small
molecule 2012

Withdraw preclinical E-box binding pyrrole-
imidazole polyamide

Tìvy

��vy

gÑ½�#3Q7R¾À�

��vy cancer ��vy����cÖ
!���vy���gÑ½�#3Q7R¾À��ðº����gÑ½�#3Q7R

¾À���b�\kðº���L'3Q2["�����

.@Iøsµ¼�*C1)?:&+2a��hÐ�āPIFM%H=SAHA×jdj¬ / Â48p
��¹¢¸yVyÕöV : No.JJ2-2, 2010�9�, Tì

small
molecule 2010

Withdraw preclinical FJ-11 |�vy

eívy

|�vy

eívy

Diabetes |�vyvyô�eívy���ðº�ç��!��� SHIP2ó{�t�	�ÙÃ~·¢¸Ò�ðº / Â30pJ;&0>N-H2<MR0QF1(I :
No.1P-57, 2012�11�, �T

small
molecule 2012

Withdraw preclinical GBP-1105 Tìvy

��vy

gÑ½�#3Q7R¾À�

��vy

Tìvy

cancer Tìvy¬áÿÆÏÉj02:I�©ý iCeMSþ�����vy���cÖ
!�gÑ½�#3Q7R¾À��
���ðº
!���

A pyrrole-imidazole polyamide targeting transforming growth factor-beta1 inhibits restenosis and
preserves endothelialization in the injured artery. /Cardiovasc Res 81(4): 797-804, Mar 2009

small
molecule 2009

Withdraw preclinical gonytolide A �evy �evy cancer �b��evyvyôÒy¾À¿fÒà¨dy`î����Ø_
!��evy��ðºBR<>R"��

���

Structures of the dimeric and monomeric chromanones, gonytolides A-C, isolated from the fungus
Gonytrichum sp. and their promoting activities of innate immune responses. / Org Lett 13(17): 4624-7,
Sep 2011

small
molecule 2011

Withdraw preclinical isoeleutherine gÑvy gÑvy cancer gÑvyvyô Òy¾Àô����Ø_
!� New Wnt/beta-catenin signaling inhibitors isolated from Eleutherine palmifolia. / Chem Asian J 4(4): 540-
7, Apr 2009

small
molecule 2009

Withdraw preclinical methyl-3-O-sulfo-α-D-
glucopyranosiduronic
acid

÷�½Ávy ÷�½Ávy virus
infection

�b��÷�½ÁvyÒyë°dy`î���Ø_
!� Sulfated glucuronide derivative as a potential anti-dengue virus agent. / 8th AIMECS 11, Tokyo: Abs 1P-
191, Nov-Dec 2011�3-O-sulfated glucuronide derivative as a potential anti-dengue virus agent.
Biochem Biophys Res Commun. 2012 Aug 3;424(3):573-8.

small
molecule 2011

Withdraw preclinical number 10 ��vy

±��ÕËj¾À�

�#¾ÀV

��vy cancer ��vyvyôf¡ÒyËj¾À¿����Ø_
!� Telomere DSE-FRET"²��:PJ%Èj7QB+áTRF2�Èjó{b��Å / Â15p��
�#`x ¼¢¸yVyÕöV : No.W8-4, 2011�6�, �T

small
molecule 2011

Withdraw preclinical PVHE-136 ÷�½Ávy ÷�½Ávy cancer ÷�½ÁvyvyôÒy¾À¿ cÒ�Å3Q7R���cÖ
!�÷�½Ávy��b�\kðº["��
���

Identification of a small-molecule inhibitor of the interaction between Survivin and Smac/DIABLO. / 
Biochem Biophys Res Commun 393(2): 253-8, Mar 2010

small
molecule 2010

Withdraw preclinical PVZB-1942 ÷�½Ávy ÷�½Ávy cancer �b��÷�½ÁvyvyôÒy¾À¿cÒ�Å3Q7R����Ø_
!� Bis(hetero)aryl derivatives as unique kinesin spindle protein inhibitors. / Bioorg Med Chem Lett 19(4):
1058-61, Feb 2009

small
molecule 2009

Withdraw preclinical pyrrole imidazole
polyamide

��Íuvy

Tìvy

��Íuvy

Tìvy

virus
infection

�b����Íuvy���Tìvy�\kðº���Ø_
!��b"m�CPRN'H86RNdj¬

����Íuvy���Tìvy���������rõÛ�_ù
!ýÛ_ù2010-064777þ�
�#('N2Epstein-Barr virus³��EBNA1"�Ù`x ¼�� ó{b��Å¾À / Â130p
��ÒyV�V : No.28SG-pm03, 2010�3�, �� asuda A, Noguchi K, Sugimoto Y, et al. / DNA
ligand designed to antagonize EBNA1 represses Epstein-Barr virus-induced immortalization. / Cancer
Sci 102(12): 2221-30, Dec 2011

small
molecule 2010
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Withdraw preclinical taepeenin D uĉ�� uĉ�� cancer uĉ����ĪĊ�èîĪ����đj�",� Rifai Y, Arai MA, Ishibashi M, et al. / Terpenoids and a flavonoid glycoside from Acacia pennata leaves as
hedgehog/GLI-mediated transcriptional inhibitors. / J Nat Prod 73(5): 995-7, May 2010

small
molecule 2010

Withdraw preclinical TxP7 �ïtĊ�İ�ĎØèî§ �ïtĊ�İ�
ĎØèî§

Alzheimer
disease

TxP7�R6-T®ÕbÚ$̧ !α-tocophenol�ćıµĲ¿�Aβ42�C¹ðKI;?$øz��,�ÇĀ©Ģrm��!�º
m���ïtĊ�İ�ĎØèî§¸Çr�ğñY��� đj�",�

8th AIMECS 11, Abs. 2P-102, 2011Nov-Dec peptide
2011

ongoing preclinical AA-100 ����

¼]��

����

¼]��

infectious
diseaes

AA-100��bis(bibenzyl)��ÒÓ��!riccardin C� Ĕ��",rzÓ��©MRSAÌ¥$¸!ĳÔējĮÞ
yĶJP 2012-224090Ĵ������¼]��k�öÿØÓ�èî§��!i{èî	Č#"��!������
ºm�i{ĦãfĳR(8V7fĴ$°���!�

Sawada H, Okazaki M, Miyachi H, et al. / Riccardin C derivatives as anti-MRSA agents: structure-activity
relationship of a series of hydroxylated bis(bibenzyl)s. / Bioorg Med Chem Lett 22(24): 7444-7, Dec 2012.
 

small
molecule 2012

ongoing preclinical AAV9-ADAR2 ĝ`�Êáèî§ ĄÊtí����
ītáìë��
ă¡t�èî8
V:X

ALS ºm��ĄÊtí������ītáìë��ă¡t�èî8V:X�i{èî�� đ���"�ĝ`�Ê

áèî§�� Ħã�"��!�2014 8·�ĝ`�Êáèî§��¼]�����ĄÊtí����òĈþ¥
eõéràĝ`�Êá�lă¡èî$Č�
��i{èî�ó$üø�,�

Yamashita T, Chai HL, Kwak S, et al. / Rescue of amyotrophic lateral sclerosis phenotype in a mouse
model by intravenous AAV9-ADAR2 delivery to motor neurons. / EMBO Mol Med 5: 1710-9, 2013.

gene
therapy 2013

ongoing preclinical AAV-mVChR1 0SC

&7<R7ĐĊ

0SCĳ¼s��Ĵ pigmental
degeneratio
n of the
retina

ºm��¼s���đ���",�2016 2·��&7<R7ĐĊ�0SC��ºm�úĂĆô�¥à$ě¤�
�,g[Ýä�Ħã����Ãr�ħ!R(8V7�ó$üø�,�

gene
therapy 2011

ongoing Phase II Ad-SGE-REIC À�ĞÏ

»½ĐĊ

À�ĞÏĳ���
�Ĵ

cancer 2014 7·�»½ĐĊ��������À�ĞÏ�ę±��ºm�Ħã$Č��ãď�,� Watnabe M, Sakaguchi M, Kumon H, et al. / A novel gene expression system strongly enhances the
anticancer effects of a REIC/Dkk-3-encoding adenoviral vector. / Oncol Lett 31(3): 1089-95, Mar 2014.

gene
therapy 2014

ongoing preclinical anti-dengue virus fully
humanized antibody

Ĩ�£ØÓßèî_

t�ØÓ�èî§

Ĩ�£ØÓßè
î_

Virus
infection

2009 �ºm�Ħã���īvpÇÄĳJICAĴ�í�¨čąÇÄĳJSTĴ	�´!�ÖĒÆĕĭ�¤�īí
�¨čvpĳSATREPSĴIU1RO�¯ª�"��Ĩ���t�ØÓ�èî§�:(�cdætí���ïĎ
Øèî§���MF?V����ºm�i{èî$Č���,�2013 ³+BT/XWÙÃ¨čûzĦãÇÄ
ĳNEDOĴIU6*0>�¯ª�",�t�ØÓ�èî§��ºm��jÌq$Ě���!�

Setthapramote C, Sasaki T, Ikuta K, et al. / Human monoclonal antibodies to neutralize all dengue virus
serotypes using lymphocytes from patients at acute phase of the secondary infection. / Biochem Biophys
Res Commun 423(4): 867-72, Jul 2012

antibody
2012

ongoing preclinical celastramycin A ¼s�� ¼s�� Autoimmun
e disease

ºm�¼s����ĪĊ�èîítĊėÏr�kĤ����đj�",�¼s����ĦãEX>@X$°�

��!�

Kikuchi H, Sekiya M, Oshima Y, et al. / Revised structure and synthesis of celastramycin a, a potent
innate immune suppressor. / Org Lett 11(8): 1693-5, Apr 2009.

small
molecule 2009

ongoing preclinical FK-A5 ¼s��

¼sĊí��

¼s��

¼sĊí��

cancer ¼s�����¼sĊí������đj�",� ³ĒHDAC/PI3K 2ģĩ�m����UN=I5V(FK228)įýa�{� / ñ16�¶º	%k�Å
äÊá�_�čĬ_ : No.P12-2, 2012 6·, s\� Identification of romidepsin (FK228) and its
analogs as HDAC/PI3K dual inhibitors. / 103rd AACR, Chicago: Abs 872, Mar-Apr 2012

small
molecule 2012

ongoing preclinical furospinosulin-1 �Ĩ�� �Ĩ�� cancer �Ĩ����ĪĊ�èîí�ÒÓr�kĤ����ºbÚ	đj�",��Ĩ����ºm&@U1

ĳanalogue-f9�analogue-k5�analogue-k13Ĵ�ĦãEX>@X$°���!�
 Hypoxia-selective growth inhibition of cancer cells by furospinosulin-1, a furanosesterterpene isolated
from an Indonesian marine sponge. /ChemMedChem 5(11): 1919-26, Nov 2010

small
molecule 2010

ongoing preclinical HMMP9AP1 ]Ġ��

¶º��

uĉç	%8V:Xèî§

]Ġ�� cancer ]Ġ��ÓĘĵöÿùz57<O«Ñĳ iCeMSĴ���¶º������oĐ�"�uĉç	%8V:Xèî§
����Ħã�"��!�ºm��¶º���� �¶º����īÔē	jĮ�",ĳjĮÞy

PCT/JP2009/066108�hĦÞyWO2010/103683�ÔējĮJP2010-508268�hĦÞyEP2266583�hĦÞyUS-
2011-0046070Ĵ

Inhibition of MMP-9 transcription and suppression of tumor metastasis by pyrrole-imidazole polyamide. / 
Cancer Sci 101(3): 759-66, Mar 2010

small
molecule 2010

ongoing preclinical HMMP9NFκβ ]Ġ��

¶º��

uĉç	%8V:Xèî§

]Ġ�� cancer ]Ġ��ÓĘĵöÿùz57<O«Ñĳ iCeMSĴ���¶º������oĐ�"�uĉç	%8V:Xèî§
����Ħã�"��!�

A combination anti-metastasis therapy using two PI polyamides targeting MMP9 AP-1 binding site and
NF-KB binding site. / ñ69�¶ºâ�_û_ : No.P-0073, 2010 9·, �Ĩ

small
molecule 2010

ongoing preclinical IFNα-MN(TIP) 37P='ĐĊ
��ĐĊ

37P='ĐĊ

��ĐĊ

virus
infection

]ĠĊí���37P='ĐĊ�����ĐĊ�� Ħã�"��!ĳ¶ºĊ�_ñ130 _ : No.29CJ-am05,
2010 3·, ]ĠĴ�

 M(0UAX?T$Ú�,(V:XH*UV�È[^�÷å~wĐm�Ħã / ¶ºĊ�_ñ130 _ :
No.29CJ-am05, 2010 3·, ]Ġ�ĳJ-Global�SV0̧ Ĵ

protein/pep
tide 2010

ongoing preclinical K-811 v�ãġ.SV v�ãġ.SV ALS ºm��v�ãġ.SV�¼]���� đj�",� Hayakawa Y, Hirata Y, Koike K, et al. / Apoptosis signal-regulating kinase-1 inhibitor as a potent
therapeutic drug for the treatment of gastric cancer. /Cancer Sci 103(12): 2181-5, Dec 2012

small
molecule 2012

ongoing preclinical LT-0201 LTTbiopharma Kumamoto
University

inflammator
y diseases

NSAID with reduced side effects on stomach ulcer and cardiac infarction. J Med Chem. 2010 Nov 11;53(21):7879-82. small
molecule 2010

ongoing preclinical MEKT-21 ����

�Â��

�Ĩ��

��×í��

����

�Ĩ��

�Ĩ�ï��

�Â��

cancer ������Â����Ĩ�����×í������Ĩ�ï����!i{èî	Ě��"��!� ÉÐ¥}Z$¬}�,α-JV6TH*ATIUG,VĢ�PPARγĜªäEX5QT&4A7>
�oĐ / ñ30�P='5@T2N7>SX5VL6)O : No.1P-14, 2012 11·, ¼]

small
molecule 2012

ongoing preclinical PI polyamide SAHA
conjugate

]Ġ��

¶º��

]Ġ�� cancer ]Ġ��ÓĘĵöÿùz57<O«Ñĳ iCeMSĴ���¶º������oĐ�"�]Ġ���¶º�����
uĉç	%8V:Xèî§����Ħã�"��!�ºm��¶º���� �¶º����īÔē	jĮ�

",ĳjĮÞyPCT/JP2009/62054�hĦÞyWO2010/001933�ÔējĮJP2010-519093�hĦÞyEP2311494�
hĦÞyUS-2011-0160399Ĵ

Synthesis and properties of a PI polyamide–SAHA conjugate. / Tetrahedron Letters 50(52): 7288-92, Dec
2009

small
molecule 2009

ongoing preclinical prothymosin-α-derived
peptide

³¶ºí�

ĥ���

ĥ��� Stroke ºm��ĥ����� đ���",�2013 3·7¶�³¶ºí��ĥ����ācĖbÚ$¸!³ĒÌ¥
KI;?�āÁ�ÊáĊ����Ħã�����i{èî�ó$üø�,�

WO 2011 019023 protein/pep
tide 2013

ongoing preclinical ridaifen-F ĥÍD(,��

¼]×í��

ĥÍD(,��

¼]×í��

cancer ¼]×í������ºm���ħę!Ĕ�a�r�z¦Ë	êï�"�ĥÍD(,���ĩ�Ì¥70

SXAV1	Č#",ø¾�ºm	đj�",�

Hasegawa M, Yasuda Y, Mizukami T, et al. / A novel tamoxifen derivative, ridaifen-F, is a nonpeptidic
small-molecule proteasome inhibitor. / Eur J Med Chem 71: 290-305, Jan 2014

small
molecule 2014

ongoing preclinical TFEO-Pc-AT1 |x��Ã�� |x��Ã�� cancer <>R9XTþz�H:U5&AV�z¦�âÊá���Ħ / ñ30�P='5@T2N7>
SX5VL6)O : No.2P-13, 2012 11·, ¼]
http://www.ach.nitech.ac.jp/~organic/shibata/conferences-2012.html

small
molecule 2012

ongoing Phase I TM-5509 ¼s�� ¼s�� thrombosis PAI-1k�: ³,�¢n�ă¡¤Ú �Û²Ü(¼s��Ĵ ñ75�¶ºċÎ�_�čĬ_ 2013
http://www.art.med.tohoku.ac.jp/academic drug discovery/drug/information/2012/03/pai-
1tm5509pmda.html

small
molecule 2013
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ongoing preclinical vitamin K2 analogue �p^iVY

~a��VY

�p^iVY

~a��VY

neurodege
nerative
diseaes

�p^iVY�~a��VY���HQ}�����������p^iVY�gK�HQ�{F�: +>

*F��e	����

Synthesis of novel vitamin K2 analogues with modification at the ω-terminal position and their biological
evaluation as potent steroid and xenobiotic receptor (SXR) agonists. / J Med Chem 54(12): 4269-73, Jun
2011

small
molecule 2011

ongoing preclinical D2H2-6M(4)OTD hA�^VY
��}�C
wic��P}�b

hA�^VY

cancer z���1=9�G-quadruplex�Z[M������1=9:?,�o_��\
��hA�^VY^Y}������L��
���hA�^VY�gK�HQ�{F�e	����

�16Sfg��IXk|nyYCY��CNo.P2-3,2012/6 small
molecule 2012

ongoing preclinical GO-Y078
�xVY
hNVY

hNVY

cancer curcumin�4=$�Nfκ��\�β"15>�\�STAT3;>�M�\��8</.?&02�\o_���z�
Um�qr�����dJ
������hNVY�������xVY�hNVY�����{����

��

Anticancer Res 31(11):3719-26, 2011/11 small
molecule 2011

ongoing preclinical Y2Nv2-6M(4)OTD hA�^VY
��}�C
wic��P}�b

hA�^VY

cancer WsMPttelomestatin��]D���Vvu7#(!#(-?<�G`O_E�R�E�	�%?)3MPt����hA
�^VY^YVY�����L�����hA�^VY�Qj�'>+62���l@BT�MPt�L���������
���	�HQ�{�e	����

heterocycles 82(2):1345-57,2011/3 small
molecule 2011


