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ͶͶɮɮɨɨ44ǜǜ̀̀ 
−Ͷɮɨ 

� ͱa�gp���˜ɢʉNţ̋4%,ȁ̻ċ˘8ˌŻ̈́ɦŅ&2͵ȁ̻ċ

˘8řàƙ�ǯĂƙ8˸ÉǜȣNɷʅ'J"4Nɮɨ7ŝǝ%,Ͷ 

 

−Ͷǜ̀ 

� Ƕ¨Ȇ8̈́Ŕƃï9͵̈́Ŕ�H 3 Ÿɮʟ¦Ǧ79ZSm�g8ł46Ĵǿ

ɵʃ8A4DNÃƦ% 4͵ŸɮGI�S]�s�h˹ͮNħCˌŻ˹ͮN˝�"

4Nɮȋ4%2͵į̒8˸ÉĘ<ƵÌ͵͛ˌŻřàƙ˸É7ÊJ˹ͮNŝǝ%

00͵ȁ̻ċ˘8�\��r��cSV�gNƵ�ǷNʼƦ%͵�0ȁ̻ċ

˘8řàƙ�ǯĂƙ8˸É8ZSm�gʋŜ7̌Ɋ'J"4Nǜ̀4%,Ͷ 

� %�%6�H Ƕ͵¨Ȇ8àÁ˱ɗ70�2 3͵Ÿɮ8ʟ¦ǦȽ7��2ƃï˱

ɗ8˩ɯ%Nŝǝ%͵ͱa�gp���˜ɢNţ̋4%,ȁ̻ċ˘8ˌŻ̈́ɦ

9͵ļʅƎɏĴɡɵʃi�l�ɵʃƪͳļƎʹ�ŝǝ'J¨Ȇ7ƀ�ʤ�͵ñ

¨Ȇ4%2ŝǝ'J"44%,Ͷ6�͵ļƎ49Š7̪ǋN4I6�H͵ļƎ

�¨ȆN̬˝'J¡3ƋHK,ɳ˩ʉ70�29Ƕ̂ǿɵʃ7Eɐ�'"44

%,ͶA,͵ZSm�gʉÃƦ8łɸ46Ĵǿɵʃ70�29͵ÃȆN%2

��¡3ÃƦǜ̀8Ž̽6JŊǪʉ�ɐ&,"4�H 3͵Ÿɮ79*KA37ƴ

ë$K2�,ȁ̻ċ˘8ŝɒĈ7ĥ ,̈́ɦN˝��38́ͨFəƟȽNA4

DJ"47ȑD 5͵Ÿɮ8ʟ¦Ǧ7Ƕ¨Ȇ8ZSm�gʉÃƦ8łɸ46J�ʵ

Ƥ¨͠ͳpoint to consider �ʹ4%2A4DJ"47ɮȋNŊǪ%,Ͷ 

 

ͶͶ̂̂ǿǿÁÁôô44gg__ff������ 

−Ͷ̂ǿÁô4Ƿ¬ȧ 

� ō͈ōŘōŘ͌˘ŘɵʃɽN¡Ƒ4%2͵ɉʅ˝ǐȣċ˘įċɥȎĴʨĢ

ȎȉͳPMDAʹ͵ ļʅċ˘įͫį˟ɐɵʃƪͳNIHSʹĘ<ļƎ48̪ǋ7GI͵

ICH ZSs�S�8{�rĊì4ģȊ8	CMC͵
͛ˌŻřàƙ͵Ę<�ˌŻ

˹̪ͮ͆8 3 08{�r7þ�͵�X~l�`orĂǼ8˸É7͆'J{�r

8Ģ˱ 4 {�r7ƵƃʶNƻIì ͵̂ǿNŝǝ%,Ͷɇ7͵	4
8{�r

7͆%29͵PMDA �HʹİNľʓƶʸ7GIƶʸ%͵qRgYoe��N�
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"6/,I͵QszSgN͟�65%00̂ǿNŝǝ%,ͶA,͵�7͆%2

9 NIHS�¢Á46/2ŝǝ%,Ͷ$H79͵ļƎ�¢Á46/2ŝǝ%,͵ͱ

a�gp���˜ɢNţ̋4%,ȁ̻ċ˘8ˌŻ̈́ɦ7ďý%͵ȁ̻ċ˘8̈́

ɦ7ŝĿ7ǋMJ"43ƴë$K2�J́ͨFəƟȽEǶ¨Ȇ7Ěǥ$)6�

H̫DJ"44%,Ͷ 

� 6�͵¨Ȇ8àǲͅŅ%2͵PMDA 7ţ%2ǷNȦ̳'J"43͵Ţǿ

ȆĆ7ÊJǷ8ʼƦN̆J"4N˱ɗ%2�,�͵ǭʟŸŽ70�29͵

Ƿ8̚ëʉ8Ɏɔ3 PMDA 7ţ%28Ȧ̳�ëǹ6�/,Ͷ�ǜ͵NIHS Ę<

ļƎ48ͅ39ǲͅàÁŅ%2Ƿ¬ȧNŝǝ%,Ͷ 

 

−ͶZSm�gʋŜ8łɭ46Ĵǿ�ɵʃ7͆'Jg_f��� 

ŷƦ 24�26ŸŽ; �ȁ̻ċ˘8̈́ɦ7� JəƟȽ4́ͨ70�2�ͳ¡ͅŃ

Īʹ8ÃƦ 

ŷƦ 27�28ŸŽ; �ȁ̻ċ˘8į̒ƵÌĘ<͛ˌŻřàƙ˸É7͆'JʵƤ

¨͠�8ÃƦ 
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́ͨ4əƟȽ 
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ͶͶÃÃƦƦ88ǜǜ̀̀44ƫƫ͡͡ 
� ¨Ȇ 3 ŸɮA38¡ͅŃĪNÃƦ'J7�,/29͵ȁ̻ċ˘àː8̈́ɦN

ƞŜ%,́ͨ4əƟȽ70�2͵ɍ˝8ZSs�S�NĖɁ%00ƴë'J"

4N¢ɲ4%2�JE88͵ğ˂6͋I"KH70�28˯ȟʋEǆɹ'J"

4N˹B2�JͶƊ/2͵Ƕ¡ͅŃĪ79ɍ˝8ZSs�S�8ʐɝN̔�,

åş�ħAKJʌƪE�JͶ 

� ÃƦ8ƫ͡9³�8̧IͶ 

	¨Ȇ 1Ÿɮ; ȁ̻ċ˘�Űɨ7ĈŘĢƦ$KJìŖ3�J"47ȿȽ

N�2͵ȁ̻ċ˘4ÀìŖ8ĈŘĢƦċ˘į48ţțF͵Ĉ

ŘĢƦċ˘į7̴ɒ$KJZSs�S�ʉNȁ̻ċ˘8̈́

ɦ7ɒ�,ńĢ7ɐ&J́ͨN P͵MDAF NIHSʉ4ď̉N

˝�6�Hƴë�ʗǿ%,ͶA,͵ȁ̻ċ˘8̹îÈŗɨ6

X~l�`orĂǼ8řàƙ˸É7ĥ ,́ͨ70�29͵

NIHS�¡Ƒ46/2ƴë%,Ͷ 


¨Ȇ 2Ÿɮ; į̒8˸É4ƵÌ7͆'Ĵǿɵʃ7͆%29 ø͵ŸŽ7ƴ

ë%,́ͨN̘A�2 ľ͵ʓƶʸ8 PMDAʹİF NIHS8ʹ

İʉ4â7Ǟŗ8ZSs�S�NĖʵ7ʈ�Ȑ˓ȄNÃƦ

%,ͶÃƦ%,ʈ�Ȑ˓ȄNł7 P͵MDAʹİʉ7GJȅ˲

Ę<nUo]Nʡ2ÎȒN˝�"43ʈ©Ȑ˓Ȅ4%,Ͷ 

  ͛ˌŻřàƙ˸É7͆'Ĵǿɵʃ7��29 ø͵ŸŽƴë

%,́ͨĘ<X~l�`orĂǼ7͆'J́ͨN̘A�2

Ǟŗ8ZSs�S�Nł7ʈ�Ȑ˓ȄNÃƦ% Ã͵Ʀ%,˓

Ȅ70�2 PMDA H4âģ3æȅ˲͵ÎȒ'J"43ʈ©

Ȑ˓ȄNÃƦ%,Ͷ 

�¨Ȇ 3Ÿɮ; į̒8˸É4ƵÌ7͆'Ĵǿɵʃ7͆%29 ø͵ŸŽ7Ã

Ʀ%,ʈ©Ȑ˓Ȅ70�2 ľ͵ʓƶʸ8 PMDAʹİF NIHS

8ʹİʉ4ʁ�Ɵ˩¬ǇN˝�͵ʈ�Ȑ˓ȄNÃƦ%,ͶA

, ȁ͵̻ċ˘�\��r��cSV�găƂ¹7��2ʈ�

Ȑ˓ȄNɒ�2åşǸǣ%͵˦ ˘¶Ȇʉ�H8ëŴʶ8Ɵ

˩NƐć%,Ͷ*KHåş70�2Eȅ˲N˝�͵¡ͅĜI
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ʯDNÃƦ%,Ͷ 

  ͛ˌŻřàƙ˸É7͆'Ĵǿɵʃ7��29 ȁ͵̻ċ˘�

\��r��cSV�găƂ¹7��2øŸŽ7ÃƦ%,

ʈ©Ȑ˓ȄNɒ�2åşǸǣ% ɑ͵śŘ8ëŴʶ�HƟ˩

NƐć%,Ͷ*KHEħD2ʈ©Ȑ˓Ȅ70�2 PMDA F

NIHS ʉ4âģ3æȅ˲͵ÎȒ'J"43ʈ�Ȑ˓Ȅ͵$H

79¡ͅĜIʯDNÃƦ%,Ͷ 

  "KHį̒8˸É4ƵÌ Ę͵<͛ˌŻřàƙ˸É7͆'J¡

ͅĜIʯDN�07'J"43 �͵ȁ̻ċ˘8̈́ɦ7� J

əƟȽ4́ͨ70�2�ͳ¡ͅŃĪʹNÃƦ%,Ͷ 

 

ͶͶ¡¡ͅͅŃŃĪĪǫǫ 
� �˳ÃƦ8ǜ̀4ƫ͡7Ɗ/2ÃƦ%,�ȁ̻ċ˘8̈́ɦ7� JəƟȽ4

́ͨ70�2�ͳ¡ͅŃĪʹN͵Ȑ͠³͊7ǅ̝'JͶ 
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Ƕǫ9͵"8¨Ȇ7GJǷ¬ȧ8�ɏ4%2͵ɉʅ˝ǐȣċ˘įċɥȎĴʨĢȎȉ

ͳPMDAʹ48̪ǋ8�͵ȁ̻ċ˘8̈́ɦ7ÊJį̒ƵÌ7͆'J˸ÉĘ<͛ˌŻřà
ƙ˸É7̪͆%,˹ͮNŝǝ'J͐͵ɍǦȽ3əƟ%6 K:6H6�3�L�4$K

,ȽF®Ɖ8́ͨ76J4ʵ�HK,Ƚ70�2ȅ˲N�"6�͵*8åş70�2A

4D,E83�JͶ 

6� Ƕ͵¨Ȇ8�ɏ4%2 PMDA8ʹİ�ȅ˲̰ʀ7��2ÿ˰ʉN˝/,� ƃ͵˺ÿ

˰ʉĘ<ǶƦǼɆ9 PMDA8áſ˩˯396� Ƕ͵¨Ȇ7ǁƳ$K,ō͈ōŘōŘ͌˘

Řɵʃɽ8̏µ7��2A4D,E83�JͶ 
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�̕Ǡ� 

� ŷƦ 24ŸŽ�HĔɐāØɱ8�͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝ
ɒĈË̫¨Ȇ��̈́Ŕ$K,Ͷō͈ōŘōŘ͌˘Řɵʃɽ9͵Ƕ¨Ȇ7��2

�ȁ̻ċ˘8ˌŻǯĂƙ͵řàƙ8˸Éǜȣ�4%2ǁƳ$K͵ɉʅ˝ǐȣ

ċ˘įċɥȎĴʨĢȎȉͳPMDAʹ͵ ļʅċ˘įͫį˟ɐɵʃƪĘ<ļʅƎɏĴ

ɡɵʃi�l�48̪ǋ8�͵ȁ̻ċ˘8į̒˸ÉF͛ˌŻřàƙ˸É7ÊJ

̂ǿɵʃĘ<˹ͮŝǝ8e����e��ʉN�"6�͵Ƕɵʃ8ł46/2

�Jͱa�gp���˜ɢNţ̋4%,ȁ̻ċ˘N�q�_�g4%2͵ȁ̻

ċ˘8ŝɒĈ7ĥ ,ɵʃN̫D2�JͶ 

� Ƕǫ9͵Ƕ¨Ȇ8�ɏ4%2̪ǋġȎ͆Ę<*8°ŋ̸Ȏ͆8ďýNƋ2͵

ȁ̻ċ˘8̈́ɦĘ<˪ôͳȁ̻ċ˘8į̒ʎɎĘ<͛ˌŻřàƙʹ7͆%2͵

ɍǦȽ38ʵ�ǜFəƟ'>�¨͠͵$H79®Ɖ8́ͨ70�2ĜIʯD,

E83�JͶ6�͵ō͈ōŘōŘ͌˘Řɵʃɽ9͵ĜIʯD,əƟȽĘ<́ͨ

ͳǶǫʹNź�á̈́'J"47GI͵®Ɖ8ZSs�S�8ʋŜNƔĥ%,ȅ

˲7͐%2̉̅8łɭ46J"4NǲƇ%2�JͶ 

� ǶǫNA4DJ7�,/29͵ȁ̻ċ˘àː8̈́ɦNƞŜ%2́ͨ4əƟ

ȽNƴë'J"47¢ɲNʰ�2�J�͵ğ˂6͋I"KH70�28˯ȟʋ

Nǆɹ'J"4N˹B2�JͶ%�%6�H͵ɍǦȽ39ȁ̻ċ˘70�28

ƭ˼¨Æ�͋HK2�I͵̉̅��Čì6ʌƪEŌ�ŗľ'JͶ$H7͵ȁ̻

ċ˘7͆'JɽŘɨ�Ʈ˞ɨ6ɦŬE˖%�"4�H͵ġ́ͨ7ţ'JɽŘɨ

7œƃ6˯ȟʋ70�29͵®Ɖ8ɵʃ8̫ŬFļåŋ3�"6MK2�J˹

ͮ7G/2ƋHKJʡͮ65͵ǭǛ8ɳ˩4ĄĥN̘A�2ʤʥɨ7̉̅Nʥ

 2��"4�ƒ˨3�J4ʵ�2�JͶ 

 

�ǶǫÃƦ7�,/2ÿ˰ʉN˝/, PMDAʹİ� 

Ţ̉Ɔ Ůɓ͓Í 
Ǜ˘Ţǿʈ�̸�  ʇǳ Î 
fUw�o]ċ˘įʉŢǿ̸�  ͱǳĮö 
Ǜ˘Ţǿʈ�̸ͳɇµʹİʹ ·˙Ȩ¯ 1) 
Ǜ˘Ţǿʈ©̸ͳɇµʹİʹ ȍ ǔɻ 1) 
ʹō͈ōŘōŘ͌˘Řɵʃɽ8ƶʸǒİNäµ 
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Ϳ�ȁ̻ċ˘8į̒ʎɎ7͆'J́ͨ4əƟȽͳ¡ͅŃĪ �ʹ70�2 

Ƕǘǫ9�͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ8�ɏ4

%2�ȁ̻ċ˘7͆'Jį̒ZSs�S�8łɭ46J́ͨFəƟȽ8ƴëN

ɮɨ4%�ō͈ōŘōŘ͌˘Řɵʃɽ�̪ǋȎ͆48ďý8�3ȅ˲N̫D2

�,ƦǼ7͆'J¡ͅŃĪ3�J� 

Ƕǘǫ9́ͨ4əƟȽNƴë'J"4N¢ɲ4%2�JE88�"KH70

�2ğ˂6͋I˯ȟʋNǆɹ'J"4N˹B2�J�%�%6�H�ȁ̻ċ˘

70�29ƭ˼¨Æ�͋HK2�I�ɽŘɨ�Ʈ˞ɨ6ɦŬE˖%�"4�H�

ġ́ͨ7ţ'JɽŘɨ7œƃ6˯ȟʋ70�29®Ɖ8ɵʃ8̫ŬĘ<ʡͮ8

˗ʂN̘A�2�ʤʥɨ7̉̅$KJ>�4ʵ�J�%,�/2�Ïñ8˦į

8į̒ʎɎ7��29�*K+K8ɇƙNʵƤ%,�3�̴í6ș͏3˪ôƃ

ū4̉̅'J"4�ǄŒ$KJ4ʵ�J� 

6��ĈŘĢƦ$KJȁ̻ċ˘70�29�ü˘ș͏Ņ&2¢,Jċ˘į

Ð˥ĈĢɆ8̹î�ĈŘÎͬ8ǭ̴Ĉ�6$KJ"4�H�ĕ˘4%2˦̩$

KJĈĢɆN�ǯĂƦì�4%2�J��ȁ̻ċ˘¡7ħAKJ�̸8ͪʫɆ

̒70�29ǯĂƦì7ĉǗ'JȥƙNǯ'Jğ˂ƙ��J"4�H�ĕ˘4

%2˦̩$KJĈĢɆN�ɮɨɆ̒�4%�ɮɨɆ̒7ĉǗ'JȥƙNǯ'J

ͪʫɆ̒70�29��ɮɨɆ̪̒͆Ɇ̒�4'>�4'JƹǌE�I�ʤʥ%

,̉̅�ƒ˨4ʵ�J� 
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99&&DD77��

ȁ̻ċ˘8į̒ʎɎ7͆%2��ʛɆ8ʎɎF˪ȃĘ<˹ͮǜȣ7͆'JǞ

ŗ8 ICH ZSs�S�ͳICH ZSs�S� Q3AͳR2 �ʹQ3BͳR2ʹĘ< Q6Aʹ

9X�bv]�XnsNţ̋ŋ4%2�J�ĈŘĢƦ$KJX�bv]�Xn

s70�2�ĈŘĢƦċ˘įNţ̋4%,Ǟŗ8ZSs�S�7ɹ$K2�J

ĕöN̸ìɨ7̴ɒ'J"4�ğ˂6ńĢ��J��,4�:�ʛɆ8řàƙ

8ɷ˼7͆'Jʵ�ǜF˘ɎŘɨ6ȥƙ8ɦɍ7ͱȐȉ̩8ƄƦ�̽˨46J

ȁ̻ċ˘8ʎɎ70�29�Ǟŗ8ĈŘĢƦċ˘įNţ̋4%,ZSs�S�

�̴ɒ3�6�ńĢF�Čì6ńĢ��J�"8G�7�ÀìŖ̾8ĈŘĢƦ

ċ˘įFzSXċ˘į49ɜ6JɇƐNǯ%2�Jȁ̻ċ˘8į̒NʎɎ'J

,D8łǶɨ6ʵ�ǜNɹ'"49�ȁ̻ċ˘8ǯĂƙ4řàƙ8ɷÌ8,D

7ǯƟʳ3�J4ʵ�J�A,�ȁ̻ċ˘8į̒ʎɎ7͆'J́ͨ70�2̉

̅'J"49�ȁ̻ċ˘8̈́ɦË̫7EƆʅ0E83�J� 

"8ǘǫ39�ȁ̻ċ˘8į̒ʎɎ7͆'JəƟȽFʵ�ǜNǆȄ'J"4

Nɮɨ4%2�ʈ�̸7ȁ̻ċ˘8į̒NʎɎ'J�3ƒ˨46JǯĂƦì8

Ŝʳ± 65į̒ʎɎ8łɸ46J¨ǽ <7ĕ˘F˦ùN˦̩'J͐7̽˨

46Jʵ�ǜN��ːĕö�4%2A4D�ʈ©̸39ȁ̻ċ˘N̈́ɦ'J͐

8əƟȽ70�2ǖɎ%,�*8͐�ȁ̻ċ˘�Ãɒ�Yuh�657ł1�

2��0�8lS�7ìͪ$KJ"4N̘A��ȁ̻ċ˘7â̧4ʵ�HKJ

¨ǽ4lS�#47ʵƤ'>�¨ǽNǖɎ'J"4NƑ� ,�%�%6�H�

˦̩̍ŉƭ˼Nĝ ,ȁ̻ċ˘9�ɘɨ7͋HK2�I�"8ǘǫ3̢>2�

Jåş70�29�®Ɖ8ȁ̻ċ˘8̈́ɦʡͮ8˗ʂʉN̘A�,ʤʥɨ6̉

̅�ƒ˨4ʵ�2�J� 

6��ȁ̻ċ˘8ˌŻ̴ɒNʵ�,ńĢ79 DDSƮ˞�ɒ�HKJ"4E�

J��DDS Ʈ˞7͆'JãÁɨ6į̒ʎɎ7͆'J̉̅9Ƕǘǫ8ţ̋�H͍

ŋ%�X�bv]�Xns7̪͆'J̉̅7ȿȽN�2,� 

̴̴ɒɒţţ̋̋ 

"8ǘǫ3̢>HK2�JłǶɨ6ʵ�ǜ9�ĈŘĢƦ$KJX�bv]�

XnsNǯĂƦì4'Jċ˘įĘ<ĈŘĢƦį4a�f�`�r$K,X�b

v]�XnsNǯĂƦì4'Jċ˘į7̴ɒ$KJ�"KH79�©̽́NƄ
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Ʀ%2�JX�bv]�XnsEħAKJ�DDS 65˧͖6˦ùŘɨ6ɇƙN

ǯ'Jȁ̻ċ˘˦ù79̴ɒ$K6���*KH8ĕ˘8ʎɎ657��29

Ƕǘǫ7ǫ�K2�Jĕö�̴ɒ3�JńĢ��J�ɐɆɔǹ�J�9zSX

p]x�f�Nƕɒ%2ÃHKJƲÁ���nsė9*8°8l�{]̒4a

�f�`�r$KJX�bv]�XnsĘ< mRNA8G�6̓́8��v]�

XnsNǯĂƦì4'Jċ˘į79̴ɒ$K6�� 

ɒɒ˾˾��ɚɚ˾˾88ŜŜʳr 

ͿͿɒɒ˾˾88ŜŜʳr 

Qu���^ 

ɰ˥́4ŅłţNƄƦ$)J,D7˝�ǍÃ��ː7�þɃ4èēN»�� 

Q�l��ċ˘ 

ȋɨl�{]̒7ţ%2ɇɜɨ7ʢĢ'JX�bv]�XnsNǯĂƦì4%�

ȋɨl�{]̒48ʅÁɨ6ɰªÃɒN¯%2˘ĂNɦɍ'Jċ˘į� 

Q�ni�gċ˘ 

ȋɨRNA4̹îɇɜɨ7©̽́NƄƦ'JX�bv]�XnsNǯĂƦì4%�

ȋɨ RNA8Ȏ˂Nôƌ'J"43˘ĂNɦɍ'Jċ˘į� 

YT�l�SX� 

Ņ�H6JǯĂƦì7� JţSX��,4�:�X�bv]�Xns4ŅN

ƄƦ%2�Jtr�T�SX�� 

ȁ̻ċ˘ 

ĈŘĢƦ$KJX�bv]�XnsͳDNA�RNAĘ<*KH8˽ŦÁʹĘ<*

8a�f�`�r�ǯĂƦì46Jċ˘į� 

a�f�`�r 

ÂH�8Ȏ˂ƙ8ɋƋNǲƇ%2°8ìŖ4âǯʢĢ7GIʢĢ$)J"4�

ė9ʢĢ$K,ċ˘į� 

qaSȁ̻ċ˘ 

X�bv]�XnsNǯĂƦì4%�̚çĶŖNƾƽ%�ȋɨ̶ºŖ8̚çN

͉Ş'J"43˘ĂNɦɍ'Jċ˘į� 
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�g��nXQ�r 

�g�fVgp�ʢĢNǯ'JX�bv]�Xns8��̻Vgp�8�08

̻ʜĕŖ�ɶͲĕŖ7G/2ʰǇ$K,ĈĢɆ� 

X�bv]�XnsͪʫɆ̒ 

ĕ˘ė9˦ù¡7ħAKJǯĂƦì³ŋ8X�bv]�Xns� 

X�bv]�XnsͪʫɆ̒ʲ 

HPLCF LC/MS65Nɒ�,ìǻ7��2Ʈ˞ɨ7Ï�7Ŝ̾ʎɎ'J"4�

ɍŝɨ396��Đ�8}�]4%2˭š$KJ65ɆɎĈŘɨƙ̒�ͪ½%

,�ʲ8X�bv]�XnsͪʫɆ̒� 

��~W�xȁ̻ 

͛ŎɀŀŰȁ̻8�ʁ��ĺNĖɁ� 

 

 

ͿͿɚɚ˾˾88ŜŜʳr 

DDS 

˘Ɇ̤̱egp�ͳdrug delivery system �ʹ 

HPLCė9 LC 

ͱ̨ȫÁ]��r^�~R�ͳhigh performance liquid chromatography �ʹ 

ICH 

ǟʔ EUċ˘į˪ô̂Įļ͐¹̉ͳInternational Conference on Harmonisation of 

Technical Requirements for Registration of Pharmaceuticals for Human Use �ʹ 

MS 

̒̾ìǻȣͳmass spectroscopyʹė9*8ȳŜˣʰ�Ę<*8ȳŜ7G/2ƋH

K,g�]r�� 

O
O

Base

N
PO N

Me

Me
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siRNA 

small interfering RNA4ĭ:KJɴ́8©̽́ RNA3�I�RNAŶȯN˽Ŧ'

J"43ȋɨ4'J̶ºŖ8̚çɑɆ8ɦɍNưô'J� 



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 20 of 111 
II. ¡ͅŃĪ4%2ÃƦ%,ȁ̻ċ˘̈́ɦ7� J́ͨ4əƟȽ 

 

�

�

�

�

�

�

�

ʈ�̸� į̒ʎɎ7ÊJ�ːĕö�

�



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 21 of 111 
II. ¡ͅŃĪ4%2ÃƦ%,ȁ̻ċ˘̈́ɦ7� J́ͨ4əƟȽ 

 

ʈʈ��̸̸�� įį̒̒ʎʎɎɎ77ÊÊJJ��ːːĕĕöö��

ȁ̻ċ˘9�*8˘ɎŘɨÃɒɦɍ8�Yuh�Fǝ$KJĈŘÎͬ65�

Ōů7M,J"4�H�*K+K8˦į7ƕ&2̴í6į̒ʎɎNŝǝ'J"

4�ĕö46J�""39�ȁ̻ċ˘8į̒NʎɎ'J�3łɸ46JǯĂƦ

ìF�ʛɆ8Ŝʳ� <7ĕ˘F˦ùN˦̩'J�3̽˨46JəƟȽ70�

2A4D,� 

1. ǯǯĂĂƦƦìì44ͪͪʫʫɆɆ̒̒ 

1.1. ǯǯĂĂƦƦìì 
ȁ̻ċ˘9�X�bv]�Xns�ȋɨ4'J RNAFl�{]̒8Ȏ˂Nô

ƌ'J"43˘ĂNɦɍ'J�ȁ̻ċ˘8ü˘ș͏7��29�X�bv]�

Xns8ȋɨ48ʢĢˬĮƙFɐÁå38řŜƙ�ȋɨʠʮ=8ɿ˝ƙNǏĳ

'J"465Nɮɨ4%2�˘ɎŘɨ6˹ͮ65Ņ&2ċ˘įÐ˥ĈĢɆ�

̵Ƴ$K�̴í6ĈŘÎͬʉͳa�f�`�rĈNħCʹ�ǝ$KJ�"8Ȋ

6ȁ̻ċ˘8ÃɒȎżF˴˱�ü˘ș͏N̘A�J4�ȁ̻ċ˘8ǯĂƦì9�

�̈́ɦĈĢɆ4%2̵Ƴ$K,Ņł̹îĘ<ĈŘÎͬNǯ'JĈĢɆ�4%2

Ŝʳ$KJ�%,�/2���ĕŖ8ʅÁĈŘNôƌ)(7˦̩$KJȁ̻ċ

˘8ńĢ9�Ɖ̢'JG�7��ĕŖ8ʅÁ7͆'J�(K8ɜƙÁEǯĂƦ

ì4B6$KJ� 

siRNA ċ˘FqaSȁ̻ċ˘8G�7©̽́NƄƦ%2�J˧ĢÁ�ǯĂƦ

ì46JńĢF�Q�l��ċ˘658G�7ͱȐȉ̩�˘Ăɦɍ7�ğȏ6

lS�8ȁ̻ċ˘39�ɮɨ4'J˧ĢÁė9ͱȐȉ̩8ƄƦ�ƵÌ$K6 

K:6H6�� 

1.2. ͪͪʫʫɆɆ̒̒ 
ͪʫɆ̒9�ĕ˘ė9˦ù¡7ħAKJǯĂƦì³ŋ8X�bv]�Xns

4%2Ŝʳ$KJ�Ƕǘǫ39�"8ͪʫɆ̒8"4N�X�bv]�Xns

ͪʫɆ̒�4%2ˡɍ'Jͳ³��ɇ7ǚJ"46�Đ7�ͪʫɆ̒�4'K

:�X�bv]�XnsͪʫɆ̒�8"4N$' �ʹ 

A,�©̽́NǯĂƦì4'Jċ˘į7��29�ǯĂƦìNȉƦ'J̮͗

8�Ƕ́X�bv]�XnsEͪʫɆ̒7ħAKJ� 
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2. įį̒̒ʎʎɎɎ77͆͆''JJ¨̈ǽǽ 

2.1. ǯǯĂĂƦƦììNNȉȉƦƦ''JJʅʅÁÁɜɜƙƙÁÁ 
ɍľ84"L�Ō�8ȁ̻ċ˘���ĕŖ8ʅÁĈŘ7͆'JɜƙÁ8ȭĢ

Ɇ4%2˦̩$K�ˌŻɨ7Åɒ$K2�J�ġ�8ɜƙÁͅ8ǯĂƙĘ<ř

àƙ8̲�9ǣH�396����g��nXQ�r8ʅÁĈŘ�ɜ6JńĢ

79�ɰ˥́7ţ'JˬĮƙF̺ʜʷƙ�ŊĈ'J"4�ŃĪ$K2�J[1]�

Ƕǹ�ǯĂƙĘ<řàƙN�̎%2ƵÌ'J,D79�ǯĂƦìNȉƦ'Jʅ

ÁɜƙÁ8ʠƦN�Ŝ7ʎɎ'J"4�ƒ˨3�L��%�%6�H��g�

�nXQ�rÎͬ�ǝ$K,X�bv]�Xns8ńĢ79ŌǕ8ʅÁɜƙÁ

8ȭĢɆ46J"4�H�ǯĂƦì8ʅÁɜƙÁ8ìųN˸É'J"49�Ō

�8ńĢƮ˞ɨ7ĸ͘3�J"4N͂BK:�˦̩ŰʀF˦̩{���l8ʎ

Ɏ657ł1��˦̩ǜȣ8�̎ƙ7GIį̒NƵÌ'J"4�ɍŝɨ3�J

4ʵ�J[2]� 

³�8G�6˭Ƚ�H��̻ͯȃ8ʅÁɜƙÁ7ÊJʵ�ǜNA4DJ4�

�g��nXQ�rÎͬ�ǝ$K,X�bv]�XnsF��~W�xȁ̻8

G�7���ĕŖ8ʅÁĈŘNôƌ)(7˦̩$KJȁ̻ċ˘8ńĢ9���

ĕŖ8ʅÁĈŘ8̲��ǯĂƙ7�Ŝ8ƅ͞N��Jğ˂ƙ9�JE88�ɰ

˥́N˼̈'JŅł̹îĘ<*KNǎƸ'Jʘ̸70�2ʅÁɜƙÁͅ3̲�

�6�"4�H�ɇŜ8ʅÁɜƙÁ7��2˘ɎŘɨ6ȥƙNŚà7Ő�"4

9ʵ�7���A,�Ï�8ʅÁɜƙÁNȥƙ7ł1�2ìͪ%2ʎɎ'J"

49�ğ˂3�J"4NʵƤ'J4�˦̩Űʀ�̴í7ʎɎ$KJ"4Nøǆ

4%,�3���ĕŖ8ʅÁ7͆'J�(K8ɜƙÁEǯĂƦì4%2˩6'

"49œƃ4ʵ�J� 

6��ċ˘įį̒8ʤʥɨ6Ǐĳ8�ɏ4%2�ʅÁɜƙÁ8ʎɎ7��2

E�ǭǛ8ɽŘɨɳ˩Nį̒ʎɎ7̴í7Ěǥ$)J"49̽˨6̏Ć3�J� 

ĖĖʵɻǘǘɊɊ��

[1] Perspect. Drug Discovery Des., 1996, 4, 17-40. 

[2] Org. Process Res. Dev., 2002, 6, 798-806. 

2.2. ͱͱȐȐȉȉ̩̩ʉʉ88ʎʎɎɎ 
X�bv]�Xns9�ŅȻŽFȲŽ658ɏņFX�bv]�Xns8Ņ

ł̹î7Èŗ%2ͱȐȉ̩F˧ĢÁͳ³���ͱȐȉ̩ʉ�4ˡ˳'JʹNƄƦ
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'Jğ˂ƙ��I�Q�l��8G�7ͱȐȉ̩ʉ�*8˘ɎÃɒ8ɦɍ7�

ğȏ6ńĢ��J�%,�/2�ǯĂƦì8ͱȐȉ̩ʉ7͆'Jɇƙ˯ǻ65

7ł1�2�ͱȐȉ̩ʉ8ƄƦ�ǯĂƙė9řàƙ7ƅ͞'Jğ˂ƙ�ɹ$K

,ńĢ79�̴í7ʎɎ$K6 K:6H6�� 

X�bv]�Xns9ȶȫ¡3�̸ìɨ6ȝʜʢĢ8ƄƦʉ7GIƟĺ%6

�˧ĢÁNƄƦ%�ƙɈė9*8°8į̒ɇƙ8ŊĈ�E,H$KJğ˂ƙ�

�J"47əƟ'J>�3�J�"KH8ŊĈ9�˦ù8Ìŗ¡�J�9˦̩

¡ͅÁ8Ìŗ¡7̫˝'Jğ˂ƙ��J�"8G�6˧ĢÁƄƦ9%:%:�

ȲŽ8À��X�bv]�Xnsė9ŅȻŽ8�Ǣ7»/2Ë̫$KJ"4�

H�"8G�6ńĢ79ɇ7ȤƟ'J>�3�J� 

2.3. XX��bbvv]]��XXnnssͪͪʫʫɆɆ̒̒88ʎʎɎɎ 
˦į¡7ħAKJƏ̾8ͪʫɆ̒70�29�̧ŵ°8ĈŘĢƦċ˘į4ģ

Ȋ7��ʛɆ4B6$KJ�%�%6�H�ͪʫɆ̒8ȉ̩�H�ŜʀŽ8˘

ɎŘɨ6ȥƙ�ǲƇ$K�ǯĂƙNÌ˷'J�3ƟĬ8�J̾�ĕ˘¡7ħA

KJńĢ79�ƃ˺ͪʫɆ̒70�2ɐɆŘɨ6ȥƙNħC̴í6ɇƙ˯ǻN

ŝǝ%�į̒=8ƅ͞70�2ȅ˲'Jƒ˨��J�"8G�6ͪʫɆ̒��

ǯĂƦì7ĉǗ'JɐɆŘɨȥƙNǯ%2�JńĢ79�řàƙ8ƥƖ�6�

ʐĹ7��2ƃ˺ͪʫɆ̒NǯĂƦìħ̾7ħDJ"4�̴í6ńĢE�J3

�L�� 

Ȥɮ'JͪʫɆ̒�58ʀŽħAKJńĢ7�ɐɆŘɨ6ȥƙ7ł1�ìͪ

�ƒ˨3�J�70�29ʢ̅NƋJ7ˎ/2�H(�ɍǦȽ7��29˪ô

ƃū4Ïñ7̉̅'>�3�L�� 

X�bv]�XnsͪʫɆ̒�ǯĂƦìħ̾7ħAKJ�Ħ�7��MH(�

X�bv]�XnsͪʫɆ̒NʎɎ'J�39³�7̢>JłǶɨ6əƟȽN

ʵƤ'Jƒ˨��J� 

ɍľ84"LX�bv]�Xns8˦̩7��29�ƵÁ�3ĢƦ$KJ"

4��ːɨ3�J�*8,D�˦̩ǜȣ7Èŗ%2ʗ˦8Ȏ¹9͋Ŝ$K�ǭ

ʟɐƦɆ79ɆɎĈŘɨƙ̒8ͪ½%,X�bv]�XnsͪʫɆ̒�ħAK

J�Æ�:�]��r^���8�08}�]7˧Ǖʁͪ8X�bv]�Xn

sͪʫɆ̒�ħAKJ"49AK396�[3-5]�%,�/2�LC-MS Nɒ�,
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HPLC }�]¡7ħAKJX�bv]�XnsͪʫɆ̒8��~PS��^F�

˧Ǖ8ì͗ȊſͳÆ�:�̥ɰ HPLC 4SX�¬Ǉ HPLC 65ʹNɒ�,ȅ˲

7GI�ͪʫɆ̒8��~PS�NŌˮɨ7ȅ˲'Jƒ˨��J�A,�Űʀ

NɎ˯%�ĕ˘¡7ħAKJͪʫɆ̒8ƺĄĘ<��~PS�NɎ˯'J,D

7�X�bv]�Xns¡ͅÁ8ͪʫɆ̒��~PS�Nȅ˲'J"49�ǯ

ɒ6ńĢ��J-L�� 

�08ͪʫɆ̒ʲNȉƦ'JÏ�8ͪʫɆ̒�ª�7ͪ½%,ɐɆŘɨ6ɇ

ƙNǯ'J�70�29ƒ(%EǣH�396�"4N̘A�,�3�̴í3

�JńĢ79�]��r^���3Đ�8}�]NƄƦ'J65ɆɎĈŘɨƙ

̒�ͪ½%,�ʲ8ͪʫɆ̒ͳX�bv]�XnsͪʫɆ̒ʲʹN�08ͪʫ

Ɇ̒4B6%2ʎɎ'J"4�3�J-L�� 

Ï�8X�bv]�XnsͪʫɆ̒ʲN*K+K;408ͪʫɆ̒4B6%

,ʎɎN˝�"48̴íƙ70�2ɍǦȽ3�ːĈ%2̉̅'J"479͋ɘ

��J��ǭǛ8ɽŘɨ6ɳ˩�͛ˌŻ˹ͮFˌŻ˹ͮ3ɹ$KJřàƙĘ<

į̒ʎɎ8ġ˭Ƚ�Hȅ˲'J"4�̽˨4ʵ�J�į̒ʎɎ8˭Ƚ�H9�

X�bv]�XnsͪʫɆ̒ʲ��~PS��ġX�bv]�XnsͪʫɆ̒

ʲ8ħ̾Ę<*KH8ʨ̾70�2�̎ƙNƵÌ'J"49�ğȏ6˨ʜ3�

J�*8�3�˦̩$KJ�orͅ3X�bv]�XnsͪʫɆ̒ʲNȉƦ'

JͪʫɆ̒8ʠƦ8ŊĄNǭŧ͋7ĀDJ"4�̽˨3�J�"8,D�˦̩

Űʀ8ʎɎĘ<˦įF˦̩¡ͅÁ7ţ%2̴ɒ$KJ˹ͮN̴í7ʠBĢM)

2�ͪʫɆ̒70�2ʨĢɨ6ʎɎƩɚNʋŜ'J"4�̽˨76J3�L�� 

ĖĖʵɻǘǘɊɊ��

[3] Chromatographia, 2010, 72, 215-223. 

[4] J. Chromatogr. A, 2011, 1218, 5609-5617. 

[5] Anal. Bioanal. Chem., 2012, 403, 1333-1342. 

2.4. XX��bbvv]]��XXnnssͪͪʫʫɆɆ̒̒88řřààƙƙɷɷ˼˼ 
ìǻƮ˞8͋ɘNʵƤ'J4�ICHZSs�S� Q3AͳR2ʹ3ɹ$K2�J

ŃĪ�ȉ̩ȟŜĘ<řàƙɷ˼8ġ͇ÑNX�bv]�Xns8�ʛɆ7ţ%

2̴ɒ'J"49ɍŝɨ396�4ʵ�HKJ�A,�ȁ̻ċ˘70�29�

ĄɆʁɇɜɨ7Ãɒ'Jğ˂ƙEʵ�HKJ"4�řàƙ7͆'Jq�l�˗

ʂ$K00�J"4N͂BK:�řàƙɷ˼7ƒ˨6͇ÑNɹ'"49�Ǧǲ
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ũǡ4ʵ�HKJ�%,�/2�ğ˂6͋IͪʫɆ̒8ìǻĘ<ìͪN˝/,

�3�¢˨6ˌŻ˹ͮĘ<͛ˌŻ˹ͮ7ɒ�HK,ĕ˘Ę<˦ù¡7ħAKJ

ͪʫɆ̒8���7ł1�2řàƙN˸É%�X�bv]�XnsͪʫɆ̒7

ţ%2̴í7͋ŽÑN˴Ŝ'Jƒ˨��J-L�� 

�ǜ�řàƙ7͆%2Čì6ɳ̈8˗ʂ8�JlS�8ȁ̻ċ˘70�29�

ICHZSs�S� Q3AͳR2ʹNĖʵ7�řàƙ7Čì̹Ƥ%2�řàƙ8ɷ˼

�ƒ˨6͇ÑNÏñ8˦į#47˴Ŝ'J"49˵ş$KJńĢ��J-L�� 

"8G�6ńĢ79�X�bv]�XnsͪʫɆ̒ͳė9�X�bv]�X

nsͪʫɆ̒ʲ�³�ģ&ʹ8ɇƙĘ<ħ̾�̈́ɦș͏7� JʡͮFɽŘɨ

6ɳ˩�Ʊ�̾Fţ̋ɠƛ�ţ̋ƛʶ͔ķʉN̘A��ƛʶ74/2ĝşğ˂

6�g]7ţƕ%,���NąȄ%�řàƙɷ˼8ƒ˨6͇ÑNȂƷ7ł1�

2˴Ŝ'J"4�3�J�řàƙɷ˼7͆'Jƫ͡70�29�ʈ 2 ̸NĖɁ

'J"4� 

2.5. **88°°��ʛʛɆɆ88ʎʎɎɎ 
�7ǅ!,ͪʫɆ̒³ŋ8ǯȎÀìŖ�ȗəȶŕ�̿ŭ658�ʛɆ70�

29�*K+K̪͆%,ZSs�S�7Ɗ/2ʎɎ'Jƒ˨��J�A,�a

�f�`�r8ńĢ79�a�f�`�r'JìŖ7ɔǹ%,�ʛɆ8ȭß�

ʵ�HKJ�"8G�6�ʛɆ7ţ%29�*8ɇƙ7ƕ&2˺ƃ'JZSs

�S�NĖɁ'J"4Nĕö4%�̴í6ZSs�S��ŗľ%6�ńĢ79�

ɽŘɨ7œƃ6ǜȣ3ʎɎ$K6 K:6H�� 

�ʛɆ9�̪͆'JZSs�S�7ȵƷ%,�3�˦į8řŜƙ7��Jƅ

͞EʵƤ'Jƒ˨��J�,4�:�2 É8̿ŭ͎SX�9�RNA 8řŜƙ7

ţ%2ƅ͞N��Jğ˂ƙ��J [6]� 

ĖĖʵɻǘǘɊɊ��

[6] J. Pharm. Sci., 2000, 89, 443-456. 

3. ɇɇƙƙ88˯˯ǻǻ 

˦į8į̒N̴í7ʎɎ'J,D79�̴í6ìǻȣNɒ�2�˦į8ɇƙ

NČì7ǣH�7'Jƒ˨��J� 

ÃɒȎż4ċ˘į˴˱8˭ȽEħD�ȁ̻ċ˘8ǯĂƦì9�̧ŵ�ĈŘÎ



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 26 of 111 
II. ¡ͅŃĪ4%2ÃƦ%,ȁ̻ċ˘̈́ɦ7� J́ͨ4əƟȽ 

 

ͬ�˴˱$K,̧IȒ%�ǝ$K�Ȓɷ6Ņł̹îNǯ'J"4�į̒ɇƙ4

%2̽˨3�J4ʵ�HKJ�A,��ʛɆ8��~PS�4ġ�8�ʛɆ̾

9řàƙ8˭Ƚ�HE̽˨6į̒ɇƙ4ʵ�HKJ� 

*8°�°8ċ˘į4ģȊ7Ï�8ċ˘į8ɇƐ7%,�/2̽˨6ɇƙN

ɇŜ'J>�3�J�ÃɒȎżNÆ7'K:�ɰ˥́7ţ'JˬĮƙ�̽˨6

ɇƙ46JńĢ��J-L��A,�ͱȐȉ̩�˘ɎÃɒ8ɦɍ7�ğȏ6l

S�8ċ˘į39�ͱȐȉ̩8ɷ˼NɆɎĈŘɨ6ƫȣ8B7ͧJ"49%:

%:Ʈ˞ɨ7ĸ͘3�J"4�H�ɆɎĈŘɨ6ɇƙ7þ��ɐɆŘɨ�J�

9ɐĈŘɨ6ɇƙ�̽˨46J� 

6��ɇƙ˯ǻN˝��3 ICHZSs�S� Q6B8ʵ�ǜ�Ėʵ76J�Æ

�:�̈́ɦș͏7� Jźʐ�0˻ʞ6˯ǻ9�ǯĂƦìF�ʛɆ8ɇƙNɎ

˯%�ʎɎ'J�3ǯɒ4ʵ�J� 

4. ˦˦ùù 

DDS 8Ʈ˞Nɒ�6��ːɨ6ȁ̻ċ˘8˦ù9�̧ŵéʢ¥Ʉ˦ùė9ȶ

ȫȤťù3�I�ǟǶ˘ūǜʉNĖʵ7˦ù8ʎɎN˝�ƒ˨��J�A,�

³�7̢>JX�bv]�Xns8ɇƙNʵƤ'J"49̽˨3�L��˦ù

˴˱7��29�X�bv]�Xns8ɆɎĈŘɨ6ƙ̒70�2ʵƤ'>�

3�J�Æ�:�X�bv]�Xns8ǯ'J pHʩˠ˂Ę<ʖƙ9�˦ù¡8

ǯĂƦìȻŽ8�Ǣ44E7Ⱦ˫3�6�6J-L��A,�X�bv]�X

ns8̸ìɨ6˧ĢÁƄƦ7̓Ķ'J4Ǆš$KJ�Ȫ̦Ľ8Ɏ̅Ñ�H8¤

͗7əƟ'Jƒ˨��J� 

éʢ˛˯�X�bv]�Xns8ì˯7ƅ͞'Jğ˂ƙ��J"4EŃĪ$

K2�J[7]�%,�/2�ȶȫ˦ù8řŜƙN˸É'J͐79�³�8G�6

X�bv]�Xns8ɇƙN̘A��ȲŽŊĈFéʢ˛˯8ƅ͞NʵƤ'J>

�3�J� 

ĖĖʵɻǘǘɊɊ��

[7] Anal. Chem., 2000, 72, 5092-5096. 
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5. ˦˦̩̩ 

5.1. ˦˦įįįį̒̒88��̎̎ƙƙ44ͣͣÓÓ66˦˦̩̩ǜǜȣȣ88ɷɷʅʅ 
˦įį̒8�̎ƙ�ǯĂƙ4řàƙ8ƵÌ8˭Ƚ�H̽˨3�J��"KA

37̢>2�,G�7�ǯĂƦì�ʅÁɜƙÁ8ȭĢɆ46JńĢ��J"4

F�X�bv]�XnsͪʫɆ̒Nª�7ì͗3�6�ğ˂ƙ��J�"8G

�6X�bv]�Xns8ɇƐN̘A��˦̩ŰʀF˦įN˸É'J,D8ì

ǻǜȣ658ɇƙ˯ǻȣN̈́ɦ'J"47GI�˦̩ŰʀN˸É%�ͣÓ6˦

̩ǜȣNɷʅ%2��"4�̽˨3�J�6��˻ʞ6ɇƙ˯ǻ9�̽˨4ʵ

�HKJŰʀ8ŊǪ7͐%2˝�˦į8ģʉƙͷģ̒ƙ8˸É7Ɔʅ03�L

��A,�ńĢ7G/29�ICHZSs�S� Q5E�Ėʵ76JńĢE�J-

L�� 

5.2. ¿¿ʰhɜɜƙƙÁÁĘĘ<<ʅʅÁÁɜɜƙƙÁÁ88ʎʎɎɎ 
ȁ̻ʘ̸FŅł̸9�ĢƦ8̰ʀ3ĈŘɨɏņė9Ěƕƙ8ͪ½%,ś˂ł

N˧Ǖǯ'J¡ͅÁNʡJńĢ�Ō��¿ʰɜƙÁFʅÁɜƙÁ70�28ʎ

ɎƩɚ�ƒ˨46J-L�� 

¿ʰɜƙÁĘ<ʅÁɜƙÁ9�	˦̩Űʀ7ɔǹ'JńĢ[8]�
ì˯ɐƦɆ

3�JńĢĘ<�ëɦɆ̒8�ʛɆ7ɔǹ'JńĢ�ʵ�HK�*K+K8ɔ

ǹ7ƕ&,ʎɎ�̽˨46J� 

ĖĖʵɻǘǘɊɊ��

[8] Anal. Biochem., 2011, 414, 47-57. 

5.3. ëëɦɦɆɆ̒̒ 
ÀìŖ̾8ĈŘĢƦċ˘į4ț̜%2X�bv]�Xns8˦̩7��2ʗ

˦8Ȏ¹�͋HK2�J"4�Ę<ǭʟ˦į7��2X�bv]�Xnsͪʫ

Ɇ̒8ì͗ʗ˦7͋ɘ��J"4N̘A�J4�ëɦɆ̒7ħAKJ�ʛɆ4

ĕ˘¡7ħAKJ�ʛɆ3�JX�bv]�XnsͪʫɆ̒4�ɰ͆'Jğ˂

ƙ��I�į̒NƵÌ'J�3ëɦɆ̒8̵Ƴ4ʎɎ9̽˨3�L�� 

ëɦɆ̒7͆'JłǶɨ6ʵ�ǜ9�ICHZSs�S� Q7Ę< Q117ɹ$K

2�I�ȁ̻ċ˘7��2EĖʵ7'J>�3�J��˳�ɜƙÁ8ʎɎ8˭

Ƚ�HEëɦɆ̒8̵ƳĘ<ʎɎ8̴íƙ70�29Čì7ȅ˲'Jƒ˨��

J� 
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5.4. ¡¡ͅͅÁÁ88ììǻǻ��˦˦̩̩ŰŰʀʀ88��uull����^̂44ʎʎɎɎ 
ȁ̻ċ˘8ĕ˘˦̩7��2�˦̩¡ͅÁ7ţ%2ŝǝ$KJʁ�8ìǻF

˦̩Űʀ8�ul��^9�į̒NʎɎ'J�3̽˨6ƝŃNE,H%��Ŝ

8ʎɎłȵN˴ J"47G/2�į̒NGI̴í7ʎɎ3�JńĢ��J� 

Æ�:�Ǵʗ˦ĕ˘Nţ̋4%2�X�bv]�Xns8¼̓Ěƕ�ŐǑ%

2ɐ&JúɐƦɆͳfailure sequencesʹN˯ǻ'J"47GI�ǯĂƦì8Ņł

̹î7̪͆'JƝŃ�ƋHKJ[9, 10]�A,�ǯĂƦì�a�f�`�rX�b

v]�Xns3�JńĢF�©̽́3�JńĢ79�*K+Ka�f�`�r

'JøFQu���^N�"6�ø8ș͏7� Jìǻ39�ǭʟ˦įNɒ�

,ńĢ8ìǻ4ț̜%2�ͪʫɆ̒8��~PS�N˸É%F'�ńĢ��J�

"8G�6į̒ʎɎ7��2̽˨6¡ͅÁ70�29�̴í6ʎɎ͠ɮ4ʎɎ

Ñ8˴Ŝ�ƒ˨46J-L�� 

6��¡ͅÁ8ɇƙF˦̩Űʀ8�ul��^7G/2ƋHKJƝŃ4ǭʟ

˦į8į̒ɇƙ48̪͆ƙNȅ˲'J"49�̴í6ŰʀʎɎN˴Ŝ'J�3

̽˨3�J� 

ĖĖʵɻǘǘɊɊ 

[9] Rapid Commun. Mass Spectrom., 1993, 7, 195-200. 

[10] Anal. Chem., 1996, 68, 941-946. 

6. ˦˦įį88��SS~~ccSS]]��NŅ̧&&,,įį̒̒ʎʎɎɎ 

ȁ̻ċ˘ĕ˘8ĻɰĢƦȣNʵƤ'J4�Ļɰ�3�"JĚƕN�ul��

^'J"49ĸ͘3�I��g]8ȅë8˭Ƚ�H9�Ļɰ�H8íIë%N

˝�A3ɜŵNȅë3�6�ğ˂ƙ��J�%,�/2�Ěƕgpo�#47

ìǻ�ğ˂6ÀìŖ̾8ĈŘĢƦċ˘į8ńĢ4ț>�ȹľɨ7į̒7ƅ͞N

Ę@'�g]8ͩľĈ'Jș͏�˦̩Űʀ8�ȧ76Jğ˂ƙ�ͱ���g]

ʎɎ�̽˨76J3�L��A,�˦ù79�DDS Ʈ˞Nƕɒ'JʉͱŽ6Ȏ

˂�±�$KJG�6ńĢEƞŜ$KJ�%,�/2�ȁ̻ċ˘8˦̩ǜȣF

ɇƐN̘A�,�3�ĕ˘Ę<˦ù8˦̩ȣ8ͣÓƙN�̈́ɦș͏�HŲ̍Ɖ

7��2Eʤʥɨ�0�̎%2˸É%�ɷʅ%2��"4�̽˨3�J�6��

"KH8ŝǝ7�,/29 ICHZSs�S� Q8ͳR2 �ʹQ9�Q10Ę< Q11NĖ

Ɂ'J"4�ǄŒ$KJ� 
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6��ȁ̻ċ˘8į̒�ͱ�ɽŘȝȵ7ʦƸ$KJG��˦̩ǜȣ8ŊǪ7

͐%2�˪ôƃū4ɕ̄ʶ8�ʶ79�ɰªďý8�7ʤʥɨ7a��u_�

e���6$KJ"4�ǱAKJ� 
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ʈʈ©©̸̸�� ȁȁ̻̻ċċ˘̆̈́̈́ɦɦ77��  JJįį̒̒ʎʎɎɎ77͆͆''JJəəƟƟ¨̈͠͠ 
ȁ̻ċ˘79Ɗǹ8ÀìŖ̾8ĈŘĢƦċ˘įFƲÁċ˘657²ˡ$KJ

zSXċ˘į49ɜ6J�ɇǯ8ɇƐ�ŗľ'J�"8"49�ȁ̻ċ˘8į

̒ʎɎN˝/2���3̽˨6E83�J�""39�ȁ̻ċ˘8ɇƐ7ɔǹ

%2ɐ&JəƟȽ70�2�ċ˘į̈́ɦ8˭Ƚ�HǖɎN˝/,� 

1. ĕĕ˘̆ 

1.1. ˦˦̩̩ 
ͿͿ˦˦̩̩ǜǜȣȣĘĘ<<����iiggaa��rr������ 
°8ċ˘į4ģȊ�ȁ̻ċ˘7��2Eĕ˘8˦̩ǜȣ8˻ʞǸǣ'Jƒ

˨��J� 

X�bv]�Xns8¼̓Ěƕ9ˍĄĢƦ7GI˝MKJ"4�Ō��Ěƕ

8̫˝N58G�7ʎɎĘ<ɬ˫'J�70�2�Åɒ'JˍĄĢƦegp�

7ł1�,̀ǣNƒ˨4'J� 

ƵÁ�3ĢƦ$KJńĢ9�ʗ˦8ĵǕ�͋HK2�I�ʗ˦Űʀ�ĕ˘8

į̒7Ę@'ƅ͞9ō��4ʵ�HKJ�A,�©̽́8X�bv]�Xns

NǯĂƦì4%,ȁ̻ċ˘3˝MKJQu���^8G�7�ǭʟɨ6ʗ˦Ű

ʀ8Ɖ7˝MKJ'>28Űʀ9ĕ˘8į̒7��Jƅ͞�ō��"49��

A3E6�3�L��%,�/2�ʗ˦ŰʀĘ<*K³͊8Űʀ70�2˻ʞ

7̀ǣ'J44E7�ƃ˺Űʀ8̴íƙĘ<ͣÓƙ70�2Èǣ'J"4�

̽˨3�J� 

ǭʟ˦į8̽˨6į̒ɇƙ48̪͆ƙ�ͱ�ŰʀF¡ͅÁ70�29�Űʀ

ʎɎ4%2˴Ŝ$KJ�ul��^F˹ͮ8ǜȣĘ<*8̴íƙ�ʎɎÑĘ<

*8˴ŜȂƷ70�2�Čì6ȅ˲�ƒ˨3�L�� 

ͿͿëëɦɦɆɆ̒̒88ʎʎɎɎ 
ʈ�̸8 5.3.ʏ3̢>,̧I�ëɦɆ̒8̵Ƴ4ʎɎ�ĕ˘8į̒NʎɎ'J
�3̽˨76J4ʵ�HKJ�%,�/2�ëɦɆ̒8ʎɎ9��ʛɆ8ʎɎ

Ʃɚ8¡3̴í7¿ʰ1 HKJƒ˨��J�A,�ëɦɆ̒8˦̩ǜȣ8Ȉ

ɚNƯǈ'J"49̴í6ʎɎƩɚNʋŜ'J�3ǯɒ3�L�� 

ͿͿ˦˦̩̩ŰŰʀʀ88̈́̈́ɦɦ88ʡʡʪʪ 
°8ċ˘į4ģȊ�ĕ˘8˦̩ǜȣNȅ˲%,ʡʪF̈́ɦș͏7� J˦̩

ǜȣ8ŊǪ70�2̀ǣ%�̈́ɦș͏�Hį̒��̎%2�J"4NɽŘɨȂ

Ʒ7ł1�2̀ǣ'Jƒ˨��J�ģʉƙͷģ̒ƙ8˸É7͐%29�˻ʞ6
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ɇƙ˯ǻ7ł1�>�3�L��ńĢ7G/29�ICHZSs�S� Q5E7ɹ
$K2�Jʵ�ǜNĖʵ7'J"4�̴í6ńĢE�J-L�� 

1.2. ɇɇƙƙ 
ͿͿȉȉ̩̩ɇɇƙƙ��

ǯĂƦì8ȉ̩ɨɇƐN˸É'J,D7ȅ˲%,åş70�2̀ǣ$KJ>

�3�J�A,�ǯĂƦì8ȉ̩ɇƙNɇƐ± J"4�3�Jìǻȣ70�

29�˻ʞ7̀ǣ$KJ>�3�J�ǯĂƦìNȉƦ'JX�bv]�Xns

8ȉ̩ɇƙ4%2�³�8	�8˨ʜ9ɇ7̽˨3�I�ȉ̩ɇƙ8˯ǣ7

͐%2ʵƤ$KJƒ˨��L�� 

	 ʠƦĘ<̹î; 

ǯĂƦì46JX�bv]�Xns8̹î9ȋɨìŖ8˼̈7͆MJ̽˨

6ɇƙ3�J� 


 ��̻ͯȃ; 

��̻ͯȃ�ĈŘɨ7Îͬ$K,X�bv]�Xns70�2�Ɵĺ%,

ĈŘÎͬ�̴í7Ŧß$K2�J"49̽˨6ɇƙ3�J� 

� YT�l�SX�; 

ǯĂƦì�YT�l�SX�N»/2�JńĢ9�YT�l�SX�8ʠ

Ʀ4ħ̾9�ǯĂƦìNɇƐ± J�3̽˨6ɇƙ3�J� 

� ͱȐȉ̩Ę<˧ĢÁ; 

ͱȐȉ̩ė9˧ĢÁ8ƄƦ9�į̒7ƅ͞N��Jğ˂ƙ8�J̽˨6ɇ

ƙ3�J�©̽́658˧ĢÁ�ǯĂƦì3�JńĢF˘ɎÃɒ8ɦɍ7

ͱȐȉ̩8ƄƦ�ƒ˨6lS�8ȁ̻ċ˘7��29�*K+K8ȉ̩ɇ

ƙN˸É'J"4�̽˨46J� 

ͿͿ��ʛʛɆɆ��

°8ċ˘į4ģȊ��ʛɆɇƙ4%2�ĕ˘7ħAKJ�ʛɆ8��~PS

�70�2ȅ˲%,åşǸǣ'Jƒ˨��J�A,�ĈŘɨɇƙ7G/2³

�8G�7ìͪ%,�ʛɆ70�2�̴í6˯ǻĘ<ȅ˲ʢǼNǆɹ'Jƒ˨

��J�6��˯ǻ7�,/29ǭǛ8˘¨˪ôĘ<̪͆ZSs�S�NĖɁ

%2ŝǝ'J>�3�J��̴ Ģ%6�ńĢ79�̴ Ģ%6�ȽNǣH�7%�

ɽŘɨ7̴í6ǜȣ7ł1�ƒ˨��J� 

	 X�bv]�XnsͪʫɆ̒; 
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X�bv]�XnsͪʫɆ̒9�ͪ½%,ɆɎĈŘɨƙ̒Nɹ%�'>2

8X�bv]�XnsͪʫɆ̒Nì͗'JìǻǜȣN̈́ɦ'J"49%:

%:ĸ͘3�J��ͪʫɆ̒8��~PS�NGI̴í7˸É3�Jìǻ

ȣN̈́ɦ'J,D7˝MK,ȅ˲åş70�2̀ǣ'Jƒ˨��J� 

ͪʫɆ̒�X�bv]�XnsͪʫɆ̒ʲ4%2˭š$KJńĢ79�ġ

ͪʫɆ̒ʲ758G�6ͪʫɆ̒�ħAKJ�ͳͪʫɆ̒8˻ʞ6��~

PS�ʹ70�2̀ǣ'Jƒ˨��J�ͪʫɆ̒ʲ7ħAKJÏ�8ͪʫ

Ɇ̒'>2NģŜ'J"4NȞDJE8396���ʈ�̸ 2.3.ʏ7̢>
,G�7�ͪʫɆ̒8��~PS�70�29Ōˮɨ7ȅ˲$KJƒ˨�

�I�̈́ɦș͏�H8į̒8�̎ƙ <7�ǯĂƙĘ<řàƙ8ɷ˼$K

,¢˨6ˌŻ˹ͮ7ɒ�HK,ĕ˘Ę<˦ù4Ų̍˦į48ģʉƙǸǣ

'J�3Čì6ɇƙ˯ǻ�6$K2�6 K:6H6�� 


 ǯȎÀìŖ�ʛɆ; 

ICHZSs�S� Q3AͳR2ʹFM7ͳstep 4ʹʉ̴í6ZSs�S�NĖɁ
'J� 

� ȗəȶŕ; 

ICHZSs�S� Q3CͳR3ʹNĖɁ'J� 

� ̿ŭ; 

ICHZSs�S� Q3Dͳstep 3ʹNĖɁ'J� 

 *8°; 

*8°8�ʛɆ7͆%29�ġȇ8̴í6ZSs�S�NĖɁ'J�̴í

6ZSs�S��6�ńĢ79�*K+K̴Ģ%6�ȽNǣH�7%,�

3�ɽŘɨȂƷ7ł1�,˸ÉN˝�� 

ͿͿɐɐɆɆŘŘɨɨͷͷɐɐĈĈŘŘɨɨɇɇƙƙ 
ǯĂƙ7̪͆%,ɇƙ4%2�ȋɨìŖ7ţ'JʢĢˬĮƙ657͆%2̀

ǣ'Jƒ˨��J�ɆɎĈŘɨ6ƫȣ7��2�ǯĂƙ4̪͆'Jį̒ɇƙN

Čì7ǣH�73�6�ńĢ79�ɐɆŘɨ�J�9ɐĈŘɨ˸É65�ƒ˨

76J�ɇ7�˘ɎŘɨÃɒ8ɦɍ7ͱȐȉ̩8ƄƦ�ƒ˨6ȁ̻ċ˘7��

29�ɐɆŘɨȥƙFȋɨìŖ7ţ'JʢĢƙ654ɆɎĈŘɨɇƙ48̪͆

ƙ70�2ȅ˲�ƒ˨76J� 
ͿͿ**88°°88ɆɆɎɎĈĈŘŘɨɨɇɇƙƙ 
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*8°�ǯĂƦì8ɇƐNˤ± J�3̽˨6ɇƙ��K:�*8ɇƙĘ<

˯ǻǜȣ70�2̀ǣ'Jƒ˨��J� 
1.3. ĕĕ˘̆88ʎʎɎɎ 
ͿͿ˪˪ȃȃĘĘ<<˹˹ͮͮǜǜȣȣ 

ICHZSs�S� Q6A7ɹ$K2�J�ːɨ6˪ȃĘ<˹ͮǜȣ7͆'Jʵ
�ǜ70�29�ȁ̻ċ˘7E̴ɒ$KJ�%�%6�H�Æ�:�˘ɎŘɨ

ȥƙNɦɍ'J,D7ͱȐȉ̩8ƄƦ�ƒ˨6ȁ̻ċ˘7� JɆɎĈŘɨ6

ƫȣ8͋ɘ�˘ɎÃɒFúÃɒ8ĄɆʁɇɜƙ65NʵƤ'J4�˪ȃĘ<˹

ͮǜȣ8˴Ŝ7͐%29�ƒ(%EĈŘĢƦċ˘įNţ̋4%,Ǟŗ8ZSs

�S�9Čì396��ãÁɨ7˴Ŝ'J>�˪ȃĘ<˹ͮǜȣ70�29�

ĕ˘8̽˨6į̒ɇƙ�ɇƙ˯ǻ�̈́ɦș͏7� JʡͮFɳ̈� <7˦̩

Űʀ7� JʎɎ65NʵƤ%,�3ĕ˘8Ƕ̒N̘A�2˴Ŝ$KJ>�3

�J� 

ȁ̻ċ˘7� Jĕ˘8˪ȃ4%2�³�7�̧ŵƒ˨4ʵ�HKJ͠ɮͳȾ

đ �ʹ4�ƒ˨7ƕ&2ȅ˲'J>�͠ɮͳ�đ �ʹ70�2˳̝%�ȁ̻ċ˘

7ɇǯ8əƟȽNÄ˳%,�6���̧ŵƒ˨4ʵ�HKJ͠ɮ�N˪ȃ7˴Ŝ

%6�ńĢ9�*8ɽŘɨœƃƙǸǣ%6 K:6H6�3�L�� 

˪ȃĘ<˹ͮǜȣ4%2ĕ˘7ţ%2̴ɒ$KJìǻȣ9�°8ċ˘į8ń

Ģ4ģȊ�̴í7z�q�e���ŝǝ$K2�Jƒ˨��J�6��ìǻȣ

z�q�e��70�29�ICHZSs�S� Q2ͳR1ʹNĖɁ'J� 

˪ȃĘ<˹ͮǜȣ8əƟȽ�

(1) Ĥɾ 
(2) ìŖſĘ<ìŖ̾ 
(3) ƙɈ 
(4) ɷ˼˹ͮ 

Đ�8ìǻȣ7G/2ǯĂƦì3�J"4Nɷ˼%�ƵÌ'J"4�͘

%�ńĢ79�˧Ǖ8˹ͮNʠBĢM)J"4NʵƤ'Jƒ˨��J-

L�� 

˘ɎŘɨÃɒ8ɦɍ7ͱȐȉ̩8ƄƦ�ƒ˨6ȁ̻ċ˘39�ȋɨìŖ

48ʢĢƙʉNɷ˼'J,D8˹ͮN˴Ŝ'J"4�ƒ˨6ńĢ��J� 

(5) ʛŽ˹ͮ 
�ʛɆ8ĈŘɨɇƙ7G/2³�8G�7˧Ǖ8͠ɮ7ìͪ3�J� 
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	 X�bv]�XnsͪʫɆ̒;�
ìǻǜȣ�

X�bv]�XnsͪʫɆ̒39�ͪ½%,ɆɎĈŘɨƙ̒Nɹ%�

˧Ǖ8X�bv]�XnsͪʫɆ̒NÏ�7ì͗3�6�"4��J�

"8G�7Ï�8ͪʫɆ̒Nì͗'J"4�ĸ͘6ńĢ3�/2E�

�ʛɆ8ɇƙ7͆'J˯ǻʢǼ7ł1�2�X�bv]�Xnsͪʫ

Ɇ̒8��~PS�NGI˻ʞ7˸É3�JG�6ìǻǜȣN˴Ŝ'

JG�ĀDJ>�3�J�6��ͪʫɆ̒8��~PS��GIG�

Ưǈ3�J65�ǯɒ3�JńĢ79�˧Ǖ8ìǻǜȣN˴Ŝ'J>

�3�J� 

X�bv]�XnsͪʫɆ̒8˪ȃ�

ICHZSs�S� Q3AͳR2ʹ3ɹ$K2�JŃĪ�ȉ̩ȟŜĘ<řà
ƙɷ˼8͇ÑNX�bv]�XnsͪʫɆ̒7ţ%2̴ɒ'J"49

ɍŝɨ396�� 

³�7ɹ'X�bv]�XnsͪʫɆ̒ͳė9X�bv]�Xnsͪ

ʫɆ̒ʲ�³�ģȊʹ8řàƙɷ˼7͆'Jʵ�ǜ7ł1�2�ĕ˘

7ħAKJX�bv]�XnsͪʫɆ̒8˵ş͋ŽNȅ˲'J"4�

ƒ˨3�L�� 

X�bv]�XnsͪʫɆ̒70�29�ğ˂6͋IìǻĘ<ìͪN

˝/,�3�¢˨6ˌŻ˹ͮĘ<͛ˌŻ˹ͮ7ɒ�HK,ĕ˘Ę<˦

ù¡7ħAKJ*K+K8ͪʫɆ̒8���7ł1�2řàƙN˸É

%�̴í7͋ŽÑN˴Ŝ'Jƒ˨��J� 

Ǟ7řàƙ˹ͮFˌŻ˹ͮ3Čì7řà3�J"4�ɷ�DHK2�

Jĕ˘¡7ŗľ%2�J'>28ͪʫɆ̒70�29�˹ͮ7ɒ�H

K,˹Ǚ¡7ŗľ'J���A39řàƙ�ɷ˼$K,E84ʵ�J

"4�3�J�ͪʫɆ̒��ĄɆF|r38˹ͮ3˼DHK,¢˨6

²̇Ɇ4ģ�3�JńĢ70�2E��ː7řàƙ�ɷ˼$K,E8

4ʵ�J"4�3�J� 

řàƙ˹ͮFˌŻ˹ͮ7ɒ�HK,ĕ˘ė9˦ù8�or¡7ŗľ'

JGIEͱ����8ͪʫɆ̒NħCńĢ70�2E�Ǟ7˝/,̴

í6řàƙ˹ͮ7��2ŝ͐7Ʊ�$K,ͪʫɆ̒8̾NȞD�*K

7ł1�2ʵšN˝�"47GIřàƙ8ɷ˼N˝�"4�3�J� 

�JͪʫɆ̒70�2�˪ȃ7˴Ŝ%G�4'JðŜłȵ8���7
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4ʵ�HKJ�%,�/2�Ïñ8_�g#47ȅ˲$KJ>�3�

I�˪ôƃū4̉̅'J"4�ǄŒ$KJ-L���


 ǯȎÀìŖ�ʛɆ�;�

ICHZSs�S� Q3AͳR2ʹFM7ͳstep 4ʹNĖɁ'J� 

� ȗəȶŕ�;�

ICHZSs�S� Q3CͳR3ʹNĖɁ'J� 

� ̿ŭ�;�

ICHZSs�S� Q3Dͳstep 3ʹNĖɁ'J� 

 *8°�;�

řàƙFǯĂƙ7Ę@%�Jƅ͞7ł1�2ȅ˲'J� 

(6) ɹƙÑ� 
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ɒɒ˾˾88ŜŜʳr44ɚɚĠĠˡl 

ɒɒ˾˾88ŜŜʳr 
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yS��mSj�e

��ÈŗɨX~l�

`orĂǼ; 

RNA48ɰ˥ɨʢĢ7Èŗ'Jɦɍ̾ė9g��Se�^{l
��8ŊĈ7̓Ķ'JƟĺ%6�Ãɒ8"4Ͷ 

X�l�`orĂǼ; ȋɨìŖ7Ãɒ%2ɐ&JÃɒ8"4Ͷ 

[��Q; ȋɨ46JʞˀFʠʮ657ţ%2 ȁ͵̻ċ˘8ŦßĂɌN�!

J,D7Åɒ$KJ˥ÿù8"4Ͷ 

c�`�r; ̈́ɦ8Ð˥3�Jȁ̻ċ˘7²M/2 Ą͵Ɇ3ȋɨ̶ºŖ7Ãɒ

'JȊ7˴˱$KJ̈́ɦÐ˥8²Ǭ46Jȁ̻ċ˘8"4Ͷ 

 

ɚɚĠĠˡl 

aPTT ȥƙĈ̸ìr�����gn�ǦͅͳActivated Partial Thromboplastin Time  ʹ

DNA qX[e��ȁ̻ͳDeoxyribonucleic Acidʹ 

HED |rʉÉɒ̾ͳHuman Equivalent Doseʹ 

ICH 
ǟʔ EU ċ˘į˪ô̂Įļ͐¹̉ͳ The International Conference on 
Harmonisation of Technical Requirements for Registration of Pharmaceuticals for 
Human Useʹ 

mRNA �oi�f��RNAͳMessenger Ribonucleic Acidʹ 

LOAEL ǭŧȚƙ̾ͳLowest Observed Adverse Effect Levelʹ 

LOEL ǭŧÃɒ̾ͳLowest Observed Effect Levelʹ 

MABEL ǄŜǭŧ˘ɎÃɒ̾ͳMinimal Anticipated Biological Effect Levelʹ 

MFD Ʊ�ğ˂6ǭōɒ̾ͳMaximum Feasible Doseʹ 

MTD ǭōʷ̾ͳMaximum Tolerated Doseʹ 

NHP ͛|r͙̓ͪͳNon-human Primateʹ 

NOAEL ȾȚƙ̾ͳNo Observed Adverse Effect Levelʹ 

NOEL Ⱦƅ̾͞ͳNo Observed Effect Levelʹ 

PD ˘ýŘͳPharmacodynamicsʹ 

RNA ��ȁ̻ͳRibonucleic Acidʹ 

siRNA small interfering RNA 

UTR ͛ʴ˶ͤŁͳUntranslated Regionʹ 



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 44 of 111 
II. ¡ͅŃĪ4%2ÃƦ%,ȁ̻ċ˘̈́ɦ7� J́ͨ4əƟȽ 

 

AA������ͳͳÃÃƦƦǜǜ̀̀88ȈȈ˨˨ʹʹ 

ǶǘǫNA4DJ7�,/2͵Ƨ�9 �͵͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ

˦įŝɒĈË̫¨Ȇ�7� JȥĄ8�ɏ4%2͵ȁ̻ċ˘N*8ʁͪFÃɒ

Ȏż͵ƙ̒4��ìŖ*8E87ȿȽNƃ2J- 36�͵ċ˘įN̈́ɦ%2

���38̈́ɦʶÔF˪ôƃūÔ8ʅń7ʅ/2ƽ�J65͵Ȋ�6ˮŽ�H

�ȁ̻ċ˘�70�2̉̅N¬M%2�,ͶǶǘǫ9*8̉̅3˝MK,åş

70�2͵¡ͅŃĪ4%2ĜIʯD,E83�JͶ 

ǘǫÃƦ8ǜ̀4%2͵Q�l��FQ�ni�g65ʁ��Jȁ̻ċ˘3
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Ī79ɍǦȽ3�ƈ7ðǚëǹ6�ȽFɽŘɨė9Ɏ̅ɨʵš�J�9Ǆš7

ł1�,̉̅EħAKJͶ"KH8́ͨ8˯ȟ79͵®Ɖ8ȁ̻ċ˘8ɵʃF

̈́ɦ7»�˗ʂ$KJ3�L�q�lFɽŘɨ6ˤ1 �ƒ˨76/2�J"

4�H͵�˳8Ƚ7͆%29̓ǲ7ȱ/28́ͨ4%2ĜIƬ/2��>�3

�J4ʵ�2�JͶ  
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1. 99&&DD77 

Ƕǘǫ39͵ȁ̻ċ˘7� J͛ˌŻřàƙ˹ͮ7͆'JZSs�S�Nʋ

Ŝ'J͐7̉̅46J3�L�4ʵ�HKJåşNƴë'J"4Nɮɨ4%2͵

ȁ̻ċ˘8͛ˌŻřàƙ˹ͮNŝǝ'J͐7ɐ&2�J4ʵ�HKJ́ͨȽF

əƟ'>�Ƚ70�2A4D2�JͶ 

Ƕǘǫ8ÃƦ7�,/29͵ɍ˝8ZSs�S�7Ɗ/2ȁ̻ċ˘8̈́ɦN

ƞŜ%,˹ͮNe����e��%,͐7ɐ&J3�L�́ͨ͵�J�9ȤƟ

�ƒ˨4ʵ�HK,åşNəƟȽ4%2A4D2�JͶ́ͨȽNǆ̓'Jǜȣ

4%2͵Ɗǹ8˹ͮȣ7GJ˹ͮŝǝ�͛ŵ7ĸ͘�J�9�ğ˂4ʵ�HK

,ńĢ7��29͵²Ǭ8ǜȣ8ǆȄFɍ˝ZSs�S�49ɜ6/,ʵ�ǜ

Nɹ%2�JͶ 

A,͵̈́ɦÐ˥ĈĢɆNʣI̟Cș͏3˝MKJ˹ͮ8ʢǼE͵řàƙ8˸

É7ǯɒ6ńĢEʵ�HK,"4�H͵ȁ̻ċ˘8̈́ɦ̰ʀ8àș͏NʵƤ%͵

͛ˌŻřàƙ˹ͮFřàƙ˘Ɏ˹ͮ7þ�͵˘Ɏ˹ͮ7ÊJåş70�2E˳

̝%2�JͶ 

$H7͵yS��mSj�e��Èŗɨ6X~l�`orĂǼ7ÊJ˸É7

0�29͵ȁ̻ċ˘7��2%:%:̉̅46J"4�H͵̈́ɦ8ïǲ͵ɇ7

RNANȋɨ4'Jȁ̻ċ˘NqdS�'Jș͏7ʵƤ'>�¨ǽEħD2̉̅

N˝/2�JͶ 

³�8G�7͵ȁ̻ċ˘8řàƙN˸É'J�39ɍ˝8ZSs�S�7́

ͨ��J4ʵ�2�I͵Ƕ¡ͅŃĪ7��29ɍ˝8ZSs�S�4ƒ(%E

ǖĢ%6�åş�ħAKJͶ%,�/2͵"KH70�29®Ɖ8̉̅7� 

J̽˨6̅Ƚ4ʵ�JͶ 

6�͵Ƕǫ39͵3RͳÅɒĄɆǕ8÷Ȱ�ĄɆ8˒ɣ̛Ȱ�²Ǭȣ8òɒʹ

8ĕö7Ɗ�ĄɆĘ<*8°8ċ˘į̈́ɦ̐ȴ8�ƒ˨6ÅɒN̷ J"47

0�2Eɮɨ4%2�JͶ 
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2. ˢsͮͮɆɆ̒̒7700��22 

Ƕʆ7��29͵ˢͮɆ̒3�Jȁ̻ċ˘N͛ˌŻřàƙ˹ͮ7Åɒ'J͐

7� JəƟȽF́ͨȽ70�2͵ȁ̻ċ˘àːNţ̋4%2â̧'J4ʵ�

HKJåş70�2A4DJ"44%,ͶƊ/2 s͵iRNA͵Q�ni�gFQ�

l��4�/,*K+K8ʁͪ7ƕ&2ȅ˲'>�¨͠70�29͵ţ̋ɠƛ

F*K+K8̈́ɦƩɚ65Ï�8¨ÆNʵƤ%͵˪ôƃū4̉̅'>�4ʵ�

2�J�͵""3ɹ'łǶɨ6ʵ�ǜ�òɒ3�JńĢE�J-L�Ͷ  

2.1 ˢsͮͮɆɆ̒̒88ììǻǻ 
͛ˌŻ˹ͮ7Ç$KJˢͮɆ̒8ɇƙ9͵ġ̈́ɦș͏7ƕ&2̴í7˯ǻ$

K2�Jƒ˨��JͶ̈́ɦ8̫Ŭ44E7˹ͮǜȣ�ɷʅ$K2��Ô͜��

J"49˼̈$K2�J�͵͛ˌŻ˹ͮ7Åɒ$K,ĕ˘͵ˌŻ˹ͮ7ɒ�H

K,ĕ˘Ę<Ų̍˦ù8ĕ˘8į̒��~PS�70�29Čì6ț̜�ğ˂

3�I͵į̒ɇƙ8�̎ƙ�ƵÌ$K6 K:6H6�Ͷ 

�ːɨ7͵|rïĵƱ�˹ͮ7ɒ�JˢͮɆ̒9͵͛ˌŻ˹ͮ3ɒ�,ˢͮ

Ɇ̒48ͅ3͵řàƙė9ǯĂƙ7Ɯƅ͞NĘ@'G�6ͪʫɆ̒F�ʛɆʉ

8��~PS��ɜ6/296H6�4ʵ�JͶ̈́ɦ8̰ʀ7��2͵˦į8

į̒Ę<ě̾Nĥ�$)Jʉ8ɮɨ3˦̩Űʀ7ŊǪNþ�,ńĢ͵"8G�

6ŊǪ���Jƅ͞70�2Čì7ʵƤ'>�3�I͵ńĢ7G/29̴í6

ƫȣ3į̒8�̎ƙNɹ'ƒ˨��JͶ 

2.2 ²²ǬǬĈĈĢĢɆɆͳͳcc��`̀��rrʹʹNNÅÅɒɒ''JJ͐͐88əəƟƟȽȽ7700��22 
ȁ̻ċ˘8ńĢ͵*8ɇƐ�H|r̵Ƴɨ7˴˱$KJ"4�%:%:ʵ�

HK͵ˌŻ�ɒ�HKJ§Ŝ8˦į�˘ɎÃɒNɹ'ĄɆʁ�̵Ŝ3�6�ń

Ģ79͵͛ˌŻ˹ͮ7��2c�`�rNɒ�J"43͵ȋɨìŖ=8Ãɒ7

̓Ķ%,ǯŞƙ8ȅëĘ<̰û6˘ɎÃɒ7GJǯŞÃɒ8ɷ˼79Ɔʅ04

ʵ�HKJͶ%�%̧ŵ͵|r=8ŋƼNɮɨ4'J̾ɨ6�g]˸ÉFX~

l�`orĂǼ8˸É79̴$6�4ʵ�JͶ 

c�`�r4ˌŻ�ɒ�HKJ§Ŝ8˦į48ͅ7��2͵˦̩Űʀ͵ͪʫ

Ɇ̒ʉ8�ʛɆ8ʀŽ͵˘ɆĄƢ <7X~l�`orĂǼ65ʁ�8ɇƙ�

ɜ6/2�Jğ˂ƙ��I͵ʢǼ8˯̼79ȤƟ�ƒ˨3�L�Ͷ  

2.3 aa��ff��`̀��rrĘĘ<<ùùƄƄ77ÊÊJJååşş 
̈́ɦÐ˥į�͵ɐÁå38řŜƙFȋɨʠʮ=8ŦßĂɌ8ĥ�65Nɮɨ
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4%2͵l�{]̒͵˃̒͵ʘƨ9ÀìŖ8ĈĢɆ658ƵÁ4âǯʢĢ%,

ȁ̻ċ˘�H6JńĢͳ³��a�f�`�r�4��Ͷʹ͵ė9�˳ɮɨ3˦

ùŘɨ6Űŏ�ǝ$KJńĢ9͵ˌŻ3Åɒ$KJùƄNɒ�2řàƙ˸ÉN

˝�"4�ĕö4ʵ�JͶ 

a�f�`�rĈF˦ùĈN˝�"43͵ȁ̸̻ì8Țƙ��g]$K͵*

K7GIřàƙ�̴í7˸É3�6�4ʵ�HKJńĢ6579͵ĕ˘ͳÆ�

:͵��k��7Ťß$KJø8̮͗%,ȁ̻ċ˘ĕ˘ʹFa�f�`�rĈ

ø8ĕ˘Nɒ�,˹ͮ�ƒ˨76JńĢE�J�E%K6�Ͷ  

ǩ͚˸É70�29͵ğ˂3�J6H:͵˦ùNƱ�%,Ɖ8a�f�`�

r$K,ċ˘į4͛a�f�`�rɈƢ8ċ˘į8ęǜ͵ƨ9��k��˦ù

65˦ùĈɈƢ8ċ˘į4̮͗%,ȁ̻ċ˘8ęǜ70�2͵˸ÉN˝�>�

3�J4ʵ�JͶ 

3. ˹˹ͮͮ88qqddSS��7700��22 

Ƕʆ39͵˹ͮNqdS�'J�3͵ȁ̻ċ˘8ʁͪ7͆Ê6�â̧7ɐ&

ƋJəƟȽF́ͨN͵ȩŋ3ƭ˼$K2�Jȁ̻ċ˘8ƝŃ7ł1�2ʵš%

,Ͷ  

3.1 ��ːːɨɨ66ʵɻ��ǜǜ 
͛ˌŻřàƙ˹ͮ8ɮɨ9͵ˌŻ˹ͮŝǝø8B396�ˌŻ̈́ɦ8àș͏

Ņ%2͵̈́ɦÐ˥į8˘ɎŘɨĘ<ȚƙŘɨÃɒNǣH�7'J"43�I͵

in vitroĘ< in vivo˹ͮʉ̴í6˹ͮNŝǝ'J"47GI͵ˌŻ˹ͮ7ƒ˨4

6Jřàƙ7͆'J˸É͠ɮN˩�-'"4�3�JͶ 

ȁ̻ċ˘8͛ˌŻ˹ͮŝǝ79³�8Ƚ70�2əƟ'Jƒ˨��JͶ 

ʹĄɆʁF�q�8̵Ƴ͵ʹĄɆǕĘ<ƙ͵ͺʹƱ�̾͵Ʊ�ǜȣĘ<

˹ͮǲͅ͵ͻʹ§ȳ$KJȚƙ��~PS�Ę<ĵƍƙ͵̭ɦƙȚƙ͵ͼʹˢ

ͮɆ̒8ɇƙ͵ͽʹX~l�`orĂǼ 

Țƙ˹ͮ9�͵ċ˘į8řàƙ˹ͮ8ŝǝ7͆'Jłȵͳ³��GLP�4��Ͷʹ�

7̴Ģ%2ŝǝ$KJ"4NłǶ4'J�͵ȁ̻ċ˘8ńĢ͵ɇȖ6˹ͮʙ�

ƒ˨76JńĢEƞŜ$KJͶ*8G�6ńĢ79̸ìɨ7 GLP7̴Ģ%6�
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˹ͮ4%2ŝǝ'J"4E˵ş$KJ>�4ʵ�JͶ  

A,͵ȁ̻ċ˘7��29͵Ɗǹ8Țƙ˹ͮȣ�̴í36�ńĢF�Čì6

ńĢ͵�J�9ǯɒƙ��ɷ�6ńĢ��J"47EəƟ�ƒ˨3�J4ʵ�

2�JͳÆ�:͵̶ºȚƙ˹ͮ8 in vitro˹ͮ7��2ɒ�HKJ²̇ȥƙĈȣ

7GI͵X�bȁ̻8ɐÁå7� J²̇ì˯�Ěǥ$K2�J�Ħ�9�ǣ

3�I͵ƃ˺ƫȣ8̴íƙ9ǣH�396� Ͷʹ 

ȁ̻ċ˘8řàƙ˸É7��29͵	ȋɨìŖ7Ãɒ'J"47̓Ķ'JȚ

ƙ͵
ȋɨìŖ³ŋ8ìŖ7Ãɒ'J"47̓Ķ'JȚƙ͵�l�{]̒ʉ4

8͛ɇɜɨ6ʢĢ657̓Ķ'JȚƙ͵�ÎͬŀX�bv]�Xns8²̇ì

˯Ɇ8Țƙ70�2ʵƤ'Jƒ˨��JͶ 

6�͵̈́ɦÐ˥į�͵̫˝�O3Ƞɥǜȣ8̵Ƴʻ�͋HK,ƛʶ8ȠɥN

ţ̋4'JńĢ79͵ICH S9NʵƤ%,͛ˌŻ˸É8ŝǝEğ˂3�L�Ͷ 

3.2 ĄĄɆɆʁʁ/��qq��88̵̵ƳƳ 
ȁ̻ċ˘Nɒ�,řàƙ˸É9͵ȋɨìŖ8|r4ĄɆ7� Jɰģƙ͵ɦ

ɍ{l��FÁåìų65ìŖ���7� JʁűNʵƤ%͵̴í6ĄɆʁ�

ɒ�HKJG�7˹ͮ˱ɗ8ʅȄN˝�ƒ˨��JͶ  

�ːȚƙ˹ͮ39͵̧ŵ!/ȓͪĘ<͛!/ȓͪ8̴í6 2 ʁͪ8ĄɆʁN

ɒ�,ț̜ɨɴǲͅ8˹ͮNŝǝ'JͶĕö4%2͵̓ǲ8Țƙ˹ͮ7��2

E 2 ʁ8ĄɆʁNɒ�J>�3�J�͵ɴǲ8Țƙ˹ͮ3 2 ʁͪ8ĄɆʁ�ģ

Ȋ8Țƙƪ˩Nɹ%͵�0ƃ˺ȁ̻ċ˘8˘ɎÃɒ4]�gV~U]rʉ�H

Țƙƪ˩�§ȳ$K,E83�JńĢ9͵GI̓ǲ8�ːȚƙ˹ͮ3 2 ʁͪ8

ĄɆʁNɒ�JƟʳ9À�8396��4ʵ�JͶ6� 1͵ʁ8ĄɆʁ3˹ͮN

˝�ńĢ͵͛!/ȓͪNÅɒ'JɽŘɨȂƷ�6 K:͵!/ȓͪNÅɒ'J

8�̴í3�L�Ͷ 

A,͵X�l�`orĂǼNɹ'ĄɆʁ�̵Ƴ3�6�ńĢ79͵X~l�

`orĂǼ8BN˸É'J,D7 2 ʁ8ĄɆʁNɒ�,�ːȚƙ˹ͮNŝǝ'

JƟʳ9£%�4ʵ�2�JͶ 

ŋǹƙĶŖͳĒ.͵ʞ˔͵TS�g65ʹNȋɨ4'Jȁ̻ċ˘70�29͵

�˳8X�l�`orĂǼ�ƋHK6�ńĢ7ɰƃ'J4ʵ�HK 2͵ʁ8ĄɆ
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ʁNɒ�,řàƙ˹ͮNŝǝ'JƟʳ9£%�4ʵ�JͶƨ9͵ɡƢĄɆ�q

�Nɒ�,˘Ă˘Ɏ˹ͮNŝǝ'J͐7͵řàƙ˸É͠ɮNħDJ"43͵ȋ

ɨìŖ7̪͆'Jȹľɨ6�g]70�28ƝŃ�ƋHKJńĢE�JͳȤ 1 Ͷʹ  

,-%͵58G�6_�g7��2 2 ʁ8ĄɆʁNɒ�6�"4�˵ş$K

J8�65ãÁɨ6˨´70�29ʢ̅NƋJ7�,/2�H(͵ƀ�ʥ�̉

̅'>�́ͨ3�J4ʵ�JͶ  

6�͵̴í6ĄɆʁ�ŗľ%6�ńĢ͵ȋɨ46J|rŀ̶ºŖNŦß%,

r��gfUuo]ĄɆNÅɒ'J"43͵X�l�`orĂǼN˸É'J"

4E�08̵Ƴʻ46J�EɳK6��͵řàƙ˸É8˭Ƚ�Hŝǝ'JƟʳ

70�29Ïñ8_�g7ł1�2̉̅'Jƒ˨��J4ʵ�JͶ 

3.3 ĄĄɆɆǕǕ/ƙƙ 
˹ͮ7ɒ�JĄɆǕʉ9 ICH S47ȵƷ'J"4�ĕö3�J4ʵ�JͶ 

r��gfUuo]ĄɆFˍɀɦɢƙɡƢ�q�658ĄɆ�q�Nɒ�2

˸É'JńĢ9GIŨ6�ĄɆǕ38ȅ˲EʵƤ%�JͶ"8G�7ŨǕÆ8

ĄɆNɒ�,˹ͮNȅ˲'JńĢ I͵CH S6(R1)7˳̝8�J̧I Ț͵ƙ¨̋8˭

šN˿J"47ʭ�Jğ˂ƙ��J"4�H͵˭šͦŽNŇF%,I͵˭šǲ

ͅNž̓%,I'J"4Nȅ˲'>�3�JͶ 

Åɒ'Jƙ70�29͵�ːɨ79͕͒�ǜNɒ�J>�3�I͵�ǜNɱ

ɚ'JńĢ79͵œƃƙNɹ$6 K:6H6�Ͷ 

3.4 ƱƱ��̾̾/ƱƱ��ǜǜȣȣ88˴˴ŜŜ 
Ʊ�9͵ˌŻ̴ɒ3§Ŝ$KJƱ�ǜȣNʵƤ%͵̴í6ǜȣNɒ�JͶ,

-%͵ǩ͚���H6�ʉ8Ɏɔ��JńĢ79͵ˌŻƱ�ʡ̗³ŋ8Ʊ�ʡ

̗EʵƤ%�JͶ 

Ʊ�̾9͵Țƙɒ̾Ę<ǭōȾȚƙ̾ͳNOAELʹNħB͵ɒ̾-Ěƕ͆Ê7͆

'JƝŃ�ƋHKJG�7˴Ŝ'J"4�ǱA%�ͶȚƙ�?4O5˼DHK

6�͵�J�9à�˼DHK6�ńĢ9͵ǣɷ6ǭōɒ̾N˴Ŝ'J"4�3

�6�"4��JͶ"8G�6ńĢ |͵r7� J�g]N§ȳ'J˭Ƚ�H͵

ɽŘɨ6ȂƷ7ł1�2͵|r7� JƱ�g_f���NʵƤ%,ɒ̾N˴

Ŝ'Jƒ˨��J4ʵ�JͶ  



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 51 of 111 
II. ¡ͅŃĪ4%2ÃƦ%,ȁ̻ċ˘̈́ɦ7� J́ͨ4əƟȽ 

 

͛ˌŻ˹ͮ7ɒ�JĄɆʁ8ȋɨìŖ7ţ'JˬĮƙFƃ˺ĄɆʁ7� J

˘ɎÃɒ�|r8ȋɨìŖF|rʞˀ7ţ'J˘ɎÃɒGIEÀ�"4�ǣH

�46/2�JńĢ9͵GIͱɒ̾NƱ�'Jƒ˨�ɐ&Jğ˂ƙE�JͶ 

3.5 ˹˹ͮͮǲǲͅͅ 
łǶɨ6˹ͮŝǝǲͅ9 ICH M3(R2)7ȵƷ'JͶ6�͵Ʊ��H˘ɎŘɨÃ

ɒ8ɦɍA37ǦűNɐ&JńĢ79͵"8ǦűNʵƤ%2˭šǦǲF˹ͮǲ

ͅN˴Ŝ%6 K:6H6�Ͷ 

Æ�:͵siRNAFQ�ni�g8�. mRNANì˯'J"43ĂǼNɹ'ȁ

̻ċ˘39͵ȋɨʠʮå7��2͵ȋɨ mRNANì˯%,ʢǼ͵*8 mRNA�

a�s'Jl�{]̒8ɦɍ̾�À�'J"43˘ɎŘɨÃɒNɦɍ'JͶ*

8,D͵Ʊ��H˘ɎŘɨÃɒ8ɦɍA38ͅ7Ǧű�ɐ&JńĢ��JͶA

,͵ȁ̻ċ˘39ɐÁåřŜƙNĥ�$)J,D7ĈŘɨ6Îͬ�ǝ$KJ"

4�Ō�͵*8G�6ȁ̻ċ˘9ɐÁåĎȰǲ�ț̜ɨ̓�6/2�JͶ 

Ɗ/2͵"8G�6ɇƐNǯ'Jȁ̻ċ˘8ńĢ79̭ɦƙ8Ãɒ7GJȚ

ƙ8�g]�ȹľɨ7ŗľ'J4ʵ�HK͵˘Ă˘Ɏ˹ͮʉ3ƋHK,Ʊ��

H˘Ă8ɦɍǦǲFƸʥǦͅ͵˘ɆĄƢ˹ͮ3ƋHKJʠʮåĎȰǲ658ɳ

˩9͵Țƙ˹ͮ8˹ͮ˱ɗNʅ2J�3ǯɒ3�J4ʵ�JͶ 

3.6 ĵĵƍƍƙƙ͵͵̭̭ɦɦƙƙȚȚƙƙĘĘ<<ȗȗŗŗƙƙ 
ˌŻ7��2ǯŞÃɒ8ƥƖ��J˘ɎŘɨė9ȚƙŘɨƅ͞�͵ˌŻɨ7

Ɵʳ8�Jǩ͚̾3˼DHK,ńĢ͵*8Ãɒ8ĵƍƙN˸É'Jƒ˨��JͶ

ĵƍƙ9͵˭š$K,ƅ͞8ğ̥ƙ70�2�ːɨ6˯̼Nȅ˲'J"4F͵

�ːȚƙ˹ͮ8ĚƍƱ�˹ͮ7��2͵¸˘ǲͅN˴ ,ĵƍƙ˸É8,D8

˹ͮNŝǝ'J"43͵˸É�ğ˂46J4ʵ�JͶ 

ȁ̻ċ˘8¡79ʠʮåĎȰǲ�ț̜ɨ̓�E8�ŗľ%͵A,Ʊ��HÃ

ɒɦɍA37Ǧű��J"4E%:%:3�JͶ*8,D͵Țƙ8ȋɨ46J

ʠʮʉ38˗ʂF]�Q��g70�28ȅ˲8B6H(͵̭ɦƙȚƙ8ğ˂

ƙ70�2EʵƤ'Jƒ˨��J�EɳK6�Ͷ 

�ːɨ7͵ĚƍƱ�Țƙ˹ͮ3˝MKJ¸˘ǲͅ8ɮɨ9͵˭š$K,ƅ͞

8ğ̥ƙN˸É'J"43�J�͵ǲͅN̴í7˴Ŝ'J"43͵̭ɦƙȚƙ

Ę<ʠʮ38˗ʂF]�Q��g8ȅ˲EģǦ7˝�J�E%K6�ͶƊ/2͵
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ȁ̻ċ˘7� JĚƍƱ�Ɖ8¸˘8ɮɨ9͵̧ŵ˝MKJĵƍƙ˸ÉF̭ɦ

ƙȚƙ7ÊJȅ˲F˸É745AH(͵Țƙ8ȋɨ46JʠʮFĴś7� J

ǩ͚Fȗŗƙ8˸ÉNħD,E84'J"4�ǱA%�4ʵ�JͶ 

³�8åş70�29͵$H6J̉̅�ƒ˨6Ƚ3�J�͵ɍǦȽ7��2

9͵ȗŗƙ7̪͆'Jȹľɨ6�g]70�2ÂH�8̀ǣ�ƒ˨4ʵ�2�

JͶ 

6�͵ICH M3(R2)8 Q&A 8˯̀4ģȊ͵ĵƍƙ8˸É9͵ȚƙɢɈ�Śà

7ĵƍ'JA3˭š'Jƒ˨96�3�L�Ͷ 

3.7 ÝÝɟɟĕĕƙƙ 
Q�ni�gȁ̻N|r7Ʊ�%,͐͵*8ȁ̻ċ˘7ţ'JƲÁ�ɑɐ$

KJńĢ��J"4�ŃĪ$K2�JͳĖʵǘɊ 23 Ͷʹ"8"49͵Q�ni

�gȁ̻7͋HK,"4396�͵ȁ̻ċ˘NƱ�%,͐79*8ȁ̻ċ˘7

ţ'JƲÁ�ɑɐ$KJğ˂ƙNɹı%2�J4ʵ�JͶƊ/2͵͛ˌŻ˹ͮ

7��2͵̈́ɦÐ˥į7ţ'JƲÁ8ɑɐ70�2ȅ˲%͵ƲÁ8ɑɐ�͵˘

ɆĄƢ͵˘ýŘɨ{���lF˘ɎÃɒ7Ę@'ƅ͞͵ƨ9úÃɒFȚƙ8ɦ

ɍ657ţ'Jƅ͞70�2ȅ˲'J"49͵̈́ɦÐ˥į8͛ˌŻřàƙ˹ͮ

8ʢǼN˯̼'J�3ǯɒ4ʵ�JͶ  

4. řřààƙƙ˘̆ɎɎ˹˹ͮͮ͵͵úúȐȐɨɨ˘̆ɎɎ˹˹ͮͮĘĘ<<ĄĄƢƢ77͆͆''JJ˸˸ÉÉ 

""39͵˘Ɏ˹ͮFĄƢ˹ͮ7ìͪ$KJåş8�.͛ˌŻřàƙ˹ͮ4

Šǃ6͆Ê7�Jřàƙ˘Ɏ˹ͮ͵úȐɨ˘Ɏ˹ͮFr[ea[wpR]g͵

$H79řàƙ˸É7ǯɒ6ìųF²̇4�/,ĄƢ7͆'J˸ÉN˝�͐8

əƟȽʉNA4DJ44E7͵́ͨȽ70�29͵˹ͮNqdS�'J͐7Ė

ʵ76J4ƗMKJʵ�ǜNǆȄ4%2A4D,Ͷ  

4.1 řřààƙƙ˘̆ɎɎ˹˹ͮͮĘĘ<<úúȐȐɨɨ˘̆ɎɎ˹˹ͮͮ 
̈́ɦÐ˥į7ǯŞ6˘Ɏȥƙ�˼DHKJ�Ħ�Nȅ˲'J"49̽˨3�

JͶ"8G�6ȥƙ8ǯȾNȅ˲'J,D79͵̴í6ĄɆʁ͵ƨ9�q�N

ɒ�J"4Nȅ˲'>�ńĢE�J4ʵ�HKJͶ""3���q�79͵r

��gfUuo]ĄɆ658ĄɆ�q�Fc�`�rNɒ�J"4�ħAKJͶ

řàƙ˘Ɏ˹ͮ70�29͵ICH S6(R1)F ICH S7A65̪͆'JZSs�S�

NĖɁ'J"47GI͵˹ͮNqdS�'J"4�3�J3�L�4ʵ�2�
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JͶ 

ȁ̻ċ˘NqdS�'Jș͏͵�J�9̈́ɦÐ˥įNʣI̟Cș͏3ŝǝ$

KJĂýNˤ± J˘ýŘ˹ͮͳ˘Ă˘Ɏ˹ͮʹ͵  <7yS��mSj�e�

�Èŗɨ6X~l�`orĂǼ8ȅ˲Fȁ̻ċ˘3%:%:˼DHKJˍɀÝ

ɟ8̑ȥĈ8ȅ˲658úȐɨ˘Ɏ˹ͮ8ʢǼ9͵͛ˌŻřàƙ˹ͮ3ƋHK

,ʢǼN˯̼'J,D7ǯɒ6ƝŃN��J4ʵ�JͶA,͵"�%2Ŧ�,

˸ÉʢǼNE47řàƙ˘Ɏ˹ͮ8̣þ˹ͮ8ƒ˨ƙ70�2ðǚ'J"4�

̽˨4ʵ�JͶ 

4.2 ˘̆ɆɆĄĄƢƢĘĘ<<ǩǩ͚͚˸˸ÉÉ 
ùƄ͵ȻŽ͵Ʊ�ǜȣė9Ʊ�ɒ̾7GI͵˘ɆĄƢ��~PS��ƅ͞N

ĝ J"4E�J4ʵ�HKJ"4�H͵˘ɆĄƢ˹ͮ9ğ˂6͋I͵ˌŻ˹

ͮ3ƞŜ$KJƱ�ʡ̗Ę<ùƄ38ŝǝ�ǱA%�4ʵ�JͶ 

4.2.1 ˘̆ɆɆĄĄƢƢ7700��22 
ȁ̻ċ˘8��̸̻ì8Îͬ7͆%2͵��̻fVgp�8̻ʜĕŖ�ɶͲ

ĕŖ3ʰǇ$K,�g��nXQ�rÎͬŀX�bv]�Xns9͵þȝì˯

7GIíǚ$KJ4͵ǭʟɨ7�g��nXQ�r�xv]�Xns76Jğ

˂ƙ��JͶ"K9͵þȝì˯7GInX��̻8˅͗Ɖ7ȁ̻���=˗ʂ

'J"4Fæòɒ$KJ"4�ʵ�HKJͶA,͵"K4ģǦ7͵�g��n

XQ�r�xv]�Xns4%2˗ʂ͵æòɒ�J�9ǀȢ$KJğ˂ƙEʵ

�HKJͳĖʵǘɊ 19 Ͷʹ 

A,͵ǘɊŃĪ7ł1 :͵�fXQSkr��3ȋ̈%,�g��nXQ

�rNÅ/,ìų˹ͮ7��2͵ˇˋ͵ʺˋ͵ˆˋ͵��{ʏ͵ͯͰĘ<Ƒˋ

3ȋ̈Á�ͱȻŽ7ȅë$K2�JͳĖʵǘɊ 20͵21 Ͷʹ�ǜ3͵35S 3ȋ̈%

,�g��nXQ�r8ǀȢ˹ͮ39͵ǴŊĈÁFíǚ$K,²̇ì˯Ɇ�¢

4%2Ū¡7ȅë$K2�JͶ$H7͵Ņł̸N 14C3ȋ̈%,ńĢ͵Ņł̸�

qX[e���g�Híǚ$K,Ɖ ²͵̇$K 14CO24%2ĭȜ¡7ǀȢ$KJ

"4�ɷ˼$K2�JͶ 

"8G�6ɳ˩N̘A�͵ȋ̈ÁNɒ�,ìųFǀȢʉ8 ADME͵�J�9

ȗŗƙ7͆'Jq�l9řàƙN˸É'J�3ʵƤ$KJ>�4ʵ�JͶ 

˘ɆĄƢ8˸ÉFŝǝ'JǦǲ70�29 I͵CH S6(R1) I͵CH M3(R2) I͵CH S3B
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F͛ˌŻ˘ɆĄƢ˹ͮZSs�S�ʉ8̪͆%,ZSs�S�NĖɁ%2ŝǝ

3�J3�L�4ʵ�JͶ 

4.2.2 rr[[eeaa[[wwppRR]]gg 
˜¡ȻŽ8ȳŜ70�29͵Ƙƙǲ8ȚƙN˯̼'J�39̽˨6q�lN

��J-L�Ͷ�ǜ͵̓ ǲƱ�7GJȚƙF̭ɦƙ8ȚƙN˯̼'J,D79͵

Țƙ8ȋɨ46JʠʮFĴś7� J˗ʂƙ͵�J�9ȗŗƙ8˸ÉEʵƤ'

Jƒ˨��J�EɳK6�Ͷ  

"��/,"4Nʵ�K:͵�ːȚƙ˹ͮ7� Jà̙ǩ͚N˸É'J,D

8˜¡ȻŽ8ȳŜ9͵˹ͮ7ɒ�HKJĄɆʁ*K+K7��2͵ɴǲ˹ͮ6

57��2˘ɆĄƢ8��~PS��^�ŝǝ$K2�I͵ʠʮǩ͚̾48͆

Ê�ǣH�7$K2�K:͵*8Ɖ7ŝǝ$KJĚƍƱ�˹ͮʉ7��29͵

�ul��^7GJȳŜ3Čì3�L�4ʵ�JͶ  

�̢%,˜¡ȻŽ8ȳŜǦȽǕͳ��~PS��^��ul��^�ʹ8Č

ìƙ70�29͵ʁ�8q�l7ł1�2̉̅$KJ>�4ʵ�J"4�H͵

q�l�˗ʂ$K,ș͏3̉̅'Jƒ˨��J4ʵ�JͶ 

³�8"4�H͵ġ̈́ɦÐ˥į8Țƙȋɨ46Jʠʮ/Ĵś7� Jǩ͚Fȗ

ŗƙ8˸É9͵Țƙq�l8˯̼4ĢM)2˝�"4�̽˨3�I͵r[ea

[wpR]g͵˘ɆĄƢ˹ͮĘ<Țƙ˹ͮ8ʢǼN˸É'J"49͵ȁ̻ċ˘

8řàƙNʵ�J�3̽˨4ʵ�JͶ 

5. ��ːːȚȚƙƙ˹˹ͮͮ 

""39͵ȁ̻ċ˘8ʁͪN̔�2͵�ːȚƙ˹ͮNŝǝ'J͐7əƟ%6

 K:6H6�3�L�4ʵ�HK,Ƚ70�2A4DJ44E7͵Q�ni

�gȁ̻NˢͮɆ̒4%2ɒ�,ńĢNƞŜ%,˹ͮNe����e��%,

͐͵́ͨ46/,Ƚ70�2E̢>2�JͶ 

5.1 ɒɒ̾̾˴˴ŜŜ7700��22 
�ːȚƙ˹ͮ7��2ƋHKJq�l�H9͵ɒ̾4à̙ė9ūƪȚƙ͵ƨ

9˘ĂͤŁ4ȚƙͤŁ48̪͆ƙ70�28ƝŃ�ƋHKJ"4��JͶA,͵

ïĵ8ˌŻƱ�̾Nʍë'J7�,/29͵NOEL͵LOEL͵NOAEL͵LOAEL͵

�J�9MTD654�/,ƝŃ9̽˨3�JͶ"��/,"4�H�ːȚƙ˹
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ͮ39͵ƞŜ%2�Jţ̋ɠƛEʵƤ%͵"KH8ƹȋ8à2396�4E͵

ˌŻ˹ͮ8ïĵƱ�̾8ʍë7ƒ˨46Jƹȋ�ƋHKJȊ7˹ͮN˱ɗ'J

"4�ǱA%�4ʵ�JͶ 

Q�ni�gȁ̻NˢͮɆ̒4%,�ːȚƙ˹ͮNe����e��%,4

"L͵ͱɒ̾˴Ŝ8,D7˝�§ÕȚƙ˹ͮ7��2͵Țƙ�?4O5͵�J

�9à�˼DHK6�ńĢ�ƞŜ$K,Ͷ"�%,ńĢ79͵͛ˌŻ˹ͮ7ɒ

�JĄɆʁ7� J˘ɎÃɒFˌŻ38ǭōǩ͚̾65NʵƤ%,�3͵ɽŘ

ɨȂƷ7ł1�2ǭͱɒ̾N˴Ŝ%͵˹ͮNŝǝ'J"4�̽˨396��4

ʵ�J7ˎ/,Ͷ'6M.͵ICH M3(R2)7˳̝$K2�Jͱɒ̾8̵Ƴłȵ8

ʵ�ǜNĖʵ7%00E͵ȁ̻ċ˘70�29ɍŝɨ7Ɵʳ8�Jǭͱɒ̾8

˴ŜłȵNñ7˴ J"470�2ȅ˲'Jƒ˨��J8396��4ʵ�2

�JͶ 

58G�6łȵ7ł1�2ǭͱɒ̾N˴Ŝ'J"4�̴í3�J�70�2

9ʤʥ%2̉̅'Jƒ˨��J4ʵ�JͶ 

5.2 ƘƘƙƙȚȚƙƙ77͆͆''JJ˸˸ÉÉ 
ƘƙȚƙ8˸ÉFMTDNȅ˲'J˹ͮ70�29 I͵CH M3(R2)F ICH S6(R1)

658ZSs�S�NĖɁ'J"43ŝǝğ˂3�J4ʵ�2�JͶ 

5.3 ĚĚƍƍƱƱ��ȚȚƙƙ˹˹ͮͮ 
ĚƍƱ�Țƙ˹ͮ8˹ͮqdS�9͵ICH M3(R2)658̪͆%,ZSs�S

�NĖɁ'J"47þ�͵ʈ 3 ʆ7̢>,́ͨFəƟȽNʵƤ'J"43ğ˂

3�J4ʵ�JͶ 

ĚƍƱ�Țƙ˹ͮ7ʠB̟AKJ>�r[ea[wpR]g7͆%29 ʈ͵ 4

ʆ3̢>,̧I3�JͶA,͵'37ŃĪ$K2�Jȁ̻ċ˘8Țƙȋɨ46

Jʠʮ/Ĵśͳ3.6Ę< 4.2ĖɁʹ7� Jǩ͚Fȗŗƙ8˸É4Țƙƪ˩4N˩

ĢM)6�H˸É'J"49̽˨3�J4ʵ�2�JͶ 

A, K͵YNAMRO®8Ʊ�7GIȁ̻ċ˘7ţ'JƲÁ8˽Ŧ�ŃĪ$K2�

IͳĖʵǘɊ 22ʹ͵ Ʊ�ǲͅ¡7ɑɐ$KJƲÁ7GJÃɒ=8ƅ͞Nȅ˲'J

65͵̓ǲƱ�N˝�ńĢ79Ʋȁ̻ċ˘ƲÁ7͆'J˸ÉEƒ˨3�J�E

ɳK6�Ͷ 
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*8°͵ȁ̻ċ˘39͵ĄɆʁ7GIɇǯ8Țƙ�˩HKJ"4�Ź0�Ń

Ī$K2�JͳȤ 2 Ͷʹ"8G�6Ƚ7əƟ%2˹ͮNŝǝ'J"43͵ɒ̾4

Țƙ48̪͆ƙNǣH�73�J3�L�Ͷ 

6. ̶̶ººȚȚƙƙ˹˹ͮͮ 

Ɗǹ8˹ͮǜȣNƖͥ7͵ȁ̻ċ˘8̶ºȚƙ˸É70�2ʵšN�"6/

2�,�͵́ͨ�Ō�ŗľ%2�J-L�4ʵ�HK͵ʤʥɨ7̉̅�ƒ˨3

�J4ʵ�HK,Ͷ 

ICH M7 ZSs�S�9X�bv]�XnsNǯĂƦì4'Jċ˘įNţ̋

4%2�6��͵̈́ɦÐ˥į7̶ºȚƙ8ƥƖ8�JÀìŖ�ʛɆ�ȗə'J

�g]�ʵ�HKJńĢ79 I͵CH M7ZSs�S�NĖʵ7'J>�3�L�

4ʵ�JͶ 

�ǜ͵Ɗǹ8̶ºȚƙ˹ͮȣ�͵ʄɀŊɜ8ȅë͵ǾˑÁɜŵ˽ɦ8ȅë͵

�J�9 DNA Ǌ×ƙ8ȅëNɮɨ4%,˹ͮʙ3�J"4NƖͥ7ȁ̻ċ˘

8ńĢNʵ�J4͵ȁ̻ċ˘70�29͵Æ�:²̇Ɇ8`x� DNA=8ĜI

̟BFƼß65°8ċ˘į49ɜ6JȎż7GI̶ºȚƙNɹ'ğ˂ƙ��I͵

Ɗǹ8˹ͮǜȣ39Čì396�"4Eʵ�HKJͶ 

"8Ȋ6˭ȽN̘A�͵Ƕʆ39͵¢7́ͨȽ70�2A4DJ44E7͵

́ͨÜǰ8,D8ǜʋNǆȄ'JͶ 

6.1 ˹˹ͮͮǜǜȣȣ7700��22 
ȁ̻ċ˘8ɇƙNʵƤ'J4͵ǴŊĈÁ8ȁ̻ċ˘8̶ºȚƙ8˸É79͵

Ɗǹ�Hɒ�HK2�Jȋȵɨ6̶ºȚƙ˹ͮ8̴íƙ7ɞĲ9�JE88͵

ɍǦȽ39°7̴í6˹ͮʙ9ɷʅ$K2�H(͵ŝǝƟʳ�ĦŜ$KJE8

396�"4�H͵ɍǦȽ39Èɀ4%2ȋȵɨ6̶ºȚƙ˹ͮ8ŝǝ9ƒ˨

4ʵ�JͶIn vivo 8̶ºȚƙ˹ͮ70�29͵ĄɆƠ̊8˭ȽEʵƤ%͵Ěƍ

Ʊ�Țƙ˹ͮ7��2̶ºŖ=8ĜI̟BF DNA 8Ŋɜ657͆%28˸É

Nȅ˲'J"49̽˨3�J4ʵ�JͶ 

6.2 ͛͛ŎŎɀɀŀŀŰŰȁȁ̻̻NNħħCCńńĢĢ 
ȁ̻ċ˘7��29͵ɐÁåřŜƙNĥ�$)J,D7ĈŘɨ7Îͬ%,

Űȁ̻�ɒ�HKJ"4��JͶȁ̻ċ˘8ȉƦĐ¿46J͛Ŏɀŀ8Űȁ
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̻�x��8ÁåĄƢ7͆%29ǣH�396�̸ìEŌ�͵͛ŎɀŀŰȁ

̻�x��� DNA 7ĜI̟AKJ"47GI͵DNA 8Ŋɜ65̶ºŖ7ƅ͞

'Jȹľɨ6�g]��JͶ*8,D͵ȁ̻ċ˘8X�bv]�Xns4%2

8̶ºȚƙ˸É7þ�͵̈́ɦÐ˥į3Åɒ$KJ͛ŎɀŀŰȁ̻�x��8

̶ºȚƙ70�2E˸É$KJ"4�ǱA%�4ʵ�JͶ 

%�%6�H͵ɍľ84"L̈́ɦÐ˥įNȉƦ'J͛Ŏɀŀȁ̻�x��7

0�2̶ºȚƙN̴í7˸É'J,D8ãÁɨ6˹ͮʙ9ɷʅ$K2�H(͵

̴í6˹ͮʙ8ȉʑĘ<œƃƙ8ɷ˼�ƒ˨76J4ʵ�JͶ 

6.3 in vivo ˹˹ͮͮ77��  JJ́́ͨͨ 
ĄɆNɒ�,˸É39͵˸É7ɒ�Jʠʮ8̵ƳE̽˨76J3�L�4ʵ

�HK͵̈́ɦÐ˥į8ȚƙȋɨF˗ʂƙNʵƤ'J"4E̽˨3�L�ͶÆ�

:͵ȁ̻ċ˘39͵ʺˋ38˗ʂ�ͯͰ7� Jǩ͚N�ĵJğ˂ƙ�ʵ�H

KJ�͵"8G�6ńĢ7��2ɽŘɨ6ȂƷ7ł1�ʺˋė9ͯͰ85.H

��ǜ8ʠʮ8BN̵Ƴ%2˸É'J"4Eğ˂3�J-L�4ʵ�JͶ 

6.4 **88°°́́ͨͨ44əəƟƟ 
Ɗǹ8ǜȣ7GJʞˀNɒ�, in vitro˹ͮ7��29͵ȁ̻ċ˘8ʞˀå=

8ɿ˝ƙ�£%�"4EʵƤ'K:͵in vivo ˹ͮEħD,̶ºȚƙ˹ͮ8ȋȵ

ɨ6ʠBĢM)8à2N͵|r=8ïĵƱ�8̈́Ŕø7Ś¦%2��>�3�

J4ʵ�2�JͶ 

ÂK7%2E͵̶ºȚƙ˹ͮ70�29͵ȁ̻ċ˘8̶ºȚƙN˸É'J˭

Ƚ�HƊǹ8˹ͮǜȣ8œƃƙĘ<Čìƙ8ȅ˷͵ <7Ǜ,6˹ͮǜȣ8̈́

ɦ8ƒ˨ƙNħD2͵®ƉEǭǛ8ɳ˩N̘A�,̉̅�ƒ˨6Ƚ3�J4ʵ

�2�JͶ  

7. ɐɐȘȘɦɦɐɐȚȚƙƙ˹˹ͮͮ 

̶ºȚƙ˹ͮ8ńĢ4ģȊ7͵Ǟŗ8ZSs�S�39ţƕ�ĸ͘3�J4

ʵ�HKJȽ�Ǔ˩$K͵́ͨ��J4ʵ�JͶƊ/2""39͵"KH7ţ

'Jţêȣ70�2ʵšĘ<ǆȄNǆɹ%2�JͶ 

7.1 ��ːːɨɨ66¨̈͠͠ 
�ːɨ79Ɗǹ4ģȊ͵ɐȘɦɐȚƙ˹ͮ8ƒ˨ƙ70�29͵̈́ɦÐ˥į



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 58 of 111 
II. ¡ͅŃĪ4%2ÃƦ%,ȁ̻ċ˘̈́ɦ7� J́ͨ4əƟȽ 

 

8ˌŻ7� J̴ƕĘ<ƞŜ$KJţ̋ɠƛ8ƛʶʲ7GIðǚ$KJ>�3

�JͶ 

˹ͮ8ŝǝ79͵ĕöɨ7 ICH S5ͳR2ʹ7Ɗ�"43ŝǝğ˂3�J4ʵ�

J�͵ʁɇɜƙ͵̈́ɦÐ˥į8ɇƙĘ<ÃɒȎż͵ÝɟĕƙĘ<˘ɆĄƢ͵ 

<7ʿ�ʾÞ=8ǩ͚7ł1�2͵Ïñ8˹ͮqdS�Ę<Ʊ�g_f���

NǏŊ'J"4�ƒ˨6ńĢE�J4ʵ�JͶ 

̈́ɦÐ˥į7Űȁ̻�ɒ�HKJńĢ͵*8²̇ɆͳǚɅĈ$K,X�b

v]�XnsFŰȁ̻�x��65ʹ8ʾɭ̧̰˂657͆'JƝŃ͵Ę<

Űȁ̻�x��8 DNA =8ĜI̟Bʉ8ȹľɨ6�g]65ɐȘɦɐ7͆

̪%,ƅ͞NʵƤ%2˹ͮNqdS�'Jƒ˨��J4ʵ�JͶɇ7͵²̇Ɇ

� DNA7ĜI̟AKJ�g]�ĦŜ3�6�ńĢ ƙ͵Ʀɂ7̱%,̴í6ĄɆ

ʁ7� JĚƍƱ�Țƙ˹ͮ7��2͵ɐȘĴś8˸É͵ƙīǲ͵ʗŖǕ͵ʗ

ŖƄƢF̯Ą˂Ę<͕͒8ƙ����ʉ8ȅǿ9̽˨3�J4ʵ�JͶA,͵

ĝʾ˂Fɦɐ=8ƅ͞�ƥƖ$KJńĢ7��29͵˹ͮ8ǡǲŝǝ65ƣ̽

6˸É8ŝǝNǆȄ'JͶ 

͒8ƿʾ˂=8ƅ͞70�29͵�ːɨ6ńĢ4ģȊ͵�ːȚƙ˹ͮ7� 

JʗŖȅǿ͵ɐȘĴ8ɡɎĘ<ɡɎʠʮŘɨȅǿ7GJ˸É7GI͵Ʀɖƙ

Nɒ�,ˌŻʈ�ɰ˹ͮN̈́Ŕ'J"4�ğ˂3�L�4ʵ�JͶ%�%͵

Űȁ̻�x��8æòɒN¯%2Ȑ�²7ƅ͞N��Jȹľɨ6�g]NʵƤ

'K:͵ˌŻʈ�ɰ˹ͮN̈́Ŕ'Jø7͵§Õɨ6˹ͮʉ7GI͒ƿʾ˂Ę<

Ȑ�²=8ƅ͞7͆'J˸ÉNŝǝ'J"4NʵƤ'>�ńĢE�J�E%K

6�Ͷ  

7.2 ĄĄɆɆʁʁ7700��22 
ĄɆʁ70�29͵̈́ɦÐ˥įNɒ�,4�7˘ɎŘɨ6ȥƙNɹ'̴í6

ĄɆʁ3ŝǝ'J"4�ǱA%�͵̈́ɦÐ˥į�!/ȓͪĘ<Tc\7��2

˘ɎÃɒNɹ'ńĢ9͵�ːɨ6ńĢ4ģȊ7�ĄɆʁNʿ�ʾÞɦɐ˹ͮ7

Åɒ'>�3�J4ʵ�JͶ,-%͵5.H��ǜ8ĄɆʁ3ʿ�ʾÞ8ˏȔ

Ãɒė9ÖőƄƙʉ8̽ʒ6ɐȘɦɐȚƙ�ɷ˼$K͵Čì6�g]˸ÉFʎ

Ɏ�˝�J4ðǚ3�JńĢ79͵°8ʁ38˹ͮ9�˨3�J4ʵ�JͶ 

NHP³ŋ7˘ɎÃɒNɹ'ĄɆʁ�̵Ƴ3�6�ńĢ͵NHPNɒ�,ɦɐȚ
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ƙ˹ͮ8ŝǝNȅ˲'J>�4ʵ�JͶ%�%6�H͵"8G�6ńĢ3�/

2E͵c�`�rNÅɒ'J"43 NHP³ŋ8GI̴%,ĄɆʁNɒ�,ɦɐ

Țƙ˹ͮ8ŝǝE̽˨6̵Ƴʻ46J8396��4ʵ�JͶ6�͵̈́ɦÐ˥

į8řàƙN˸É'J�3̴í6ĄɆʁ�ŗľ%6�ńĢ͵|r38ȋɨìŖ

Nɦɍ'Jr��gfUuo]ĄɆ8Ȋ6�q�ĄɆ8ÅɒEʵ�HKJ�͵

zo]^�T�sq�lʉ8ƝŃ70�2EČì6ʵƤ�ƒ˨3�J4ʵ�JͶ  

7.3 ̣̣þþ˹˹ͮͮ͵͵ŝŝǝǝǦǦǲǲʉʉ 
ȋɨ̶ºŖNǏŊ%,ĄɆ8ˡɍŀFȁ̻ċ˘8ÃɒȎż65͵ĝʾ˂Fʾ

Þ=8ǯŞÃɒNɹı'JȊ6ɽŘɨȂƷ�H͵�g]a��u_�e��7

ƒ˨6ɐȘɦɐ7͆'JČì6ƝŃ�ƋHKJńĢ͵ƒ(%Ẹþ8͛ˌŻ˹

ͮ9ƒ˨396�4ʵ�HKJͶ 

ġ˹ͮ8ŝǝǦǲ70�29͵ˌŻ7� J̴ɒĘ<ƞŜ$KJţ̋ɠƛ8

ƛʶʲ͵ˌŻ˹ͮ8qdS�F̈́ɦÐ˥į8ɇƙ�H͵͛ˌŻ˹ͮ8ǡǲŝǝ

65ƣ̽6ţƕ�ƒ˨3�L�4ʵ�JͶA,͵̫˝�O3Ƞɥǜȣ8̵Ƴʻ

�͋HK,ƛʶ8ȠɥNɮɨ4'JńĢ70�29͵ICH S9ZSs�S�NĖ

Ɂ'J"43ţƕ3�J4ʵ�JͶ 

 8. ��OOĕĕƙƙ˹˹ͮͮ 

̶ºȚƙ4͆Ê�Ȭ��Oĕƙ˹ͮ7͆%2Éͨ��J4ʵ�HKJͶ%

�%6�H͵ŝÆ�͋HK,ɍɈN͂BJ4͵Ǟŗ8ZSs�S�NĖɁ%2

˹ͮNŝǝ%͵q�l8˗ʂN̘A�2͵ʤʥɨ7̉̅'Jƒ˨��J4ʵ�

JͶ""39͵ɍș͏3əƟ%6 K:6H6�4ʵ�JȽNA4DJ"44

%,Ͷ 

8.1 ˹˹ͮͮŝŝǝǝǦǦ88əəƟƟȽȽ7700��22 
�Oĕƙ˹ͮ8ŝǝ8˨Ħ70�29 ICH S1A8ðǚłȵ7Ɗ�"43ðǚ

'Jƒ˨��J�͵ȁ̻ċ˘39͵ǴŊĈÁ͵�J�9²̇Ɇ�̓ǲͅʠʮ7

Òȷ'JȽ70�2Čì6ʵƤ�ƒ˨3�J4ʵ�JͶ 

ŝǝǦǲF˹ͮǜȣ70�29 ICH S1AĘ< ICH M3(R2)NĖɁ'>�4ʵ�

JͶ%�%͵͛Ŏɀŀ8ȁ̻�x��Nǯ'Jȁ̻ċ˘8ńĢ͵DNA=8Ű

ȁ̻8ĜI̟BF DNA 8Ŋɜ65̶ºŖ7ţ%2ƅ͞NĘ@'ȹľɨ6ƥƖ

��JͶ"8G�6͛Ŏɀŀȁ̻�x��NħCȁ̻ċ˘8ńĢ9͵in vitro̶
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ºȚƙ˹ͮ8ǯɒƙ7ɞĲ��J4ʵ�HKJ"4�H͵̶ºȚƙ˹ͮ8ʢǼ

7͆MH(͵ĚƍƱ�Țƙ˹ͮ7��2ø�OɡŊ8ǯȾNȅǿ'J65͵�

Oĕƙ7͆'J˸ÉNƣ̽7˝�"4�ƒ˨4ʵ�HKJͶ 

 9. ūūƪƪõõȺȺƙƙ77͆͆''JJ˸˸ÉÉ 

ȁ̻ċ˘8Ʊ�ǜȣ70�2͵"KA3Ƨ��̂ǿ%2�,4"L39͵ɩ

�Ʊ�ʉ8ʡĞƱ�³ŋ38Ʊ�ǜȣ�ōĎ3�/,Ͷ*KH8˹ͮ39͵Ʊ

�̸¿7��2Ʊ�7GJƅ͞4ʵ�HKJȼɢʉ�˼DHK2�,"4N͂

B2͵Ƕʆ39͵͛ˌŻřàƙN˸É'J�3͵ūƪõȺƙ7͆%28əƟ'

>�¨ǽ4%2ʵ�HK,åşNA4D,Ͷ  

9.1 ˹˹ͮͮŝŝǝǝǦǦ88əəƟƟȽȽ7700��22 
ūƪõȺƙ70�28˸É9͵ƒ͢͠ɮ3�J4ʵ�JͶ˹ͮŝǝ79͵�

ːȚƙ˹ͮ8�̸4%2͵§ŜˌŻ̴ɒʡ̗7GI˸É'J"4�ǱA%�͵

ɉʅ%,˹ͮ38˸É9̷ J>�3�J4ʵ�JͶˌŻ3ÅɒN§Ŝ%2�

JùƄ38˹ͮ9ƒ(%Eƒ˨49%6��͵ˌŻ˦ù8ūƪõȺƙN˸É'

J87̴í6E83�J>�3�JͶA,͵ǯĂƦì8ȋɨʠʮ=8ɿ˝ƙF

˘ɆĄƢ8ǏĳNɮɨ4%,˦ù7��29͵ˌŻ˦ùNɒ�,˸É�ƒ˨4

ʵ�2�JͶ 

*8°70�29͵ICH M3(R2)NĖɁ%2ŝǝ'J"4�ğ˂3�J4ʵ�

HKJͶ 

 10. ÝÝɟɟȚȚƙƙ˹˹ͮͮ 

ȁ̻ċ˘39ˍɀÝɟ8̑ȥĈ�BHKJ"4EŨ6�6�͵*8ʢǼ͵Ý

ɟȚƙ706�JƥƖ��JͶA,͵ȁ̻ċ˘NƱ�'J"47GJÝɟʙʠ

ʮ8ŊĈ4%2͵ˆˋ͵��{ʏĘ<ˁˉ8̽̾ŊĈE˼DHK2�JͳĖʵ

ǘɊ 22 Ͷʹ$H7͵4.2.1 ʏ7˳̝%,Ȋ7͵�g��nXQ�r�˗ʂ'Jʠ

ʮ3�I͵�0Țƙ8ȋɨ4%2ʵ�HKJˋĴ4%2͵ˆˋ͵��{ʏĘ<

ͯͰ4�/,Ýɟ7̪͆%,ʠʮ�ƺ!HK2�JͶ"8G�6"4�H I͵CH 

S8 7˳̝$K2�JȊ7͵�ːȚƙ˹ͮ7� JÝɟȚƙ8ƐÐN˸É'J"

49̽˨3�J4ʵ�JͶ 

"8Ȋ6ʽǧ�H 3͵.7ʏ39ȁ̻ċ˘7GJÝɟĕƙ8˸É70�2̢>,
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�͵Ƕʆ39ÝɟȚƙ7͆'J˸É7͆'JəƟȽ70�2A4D,Ͷ 

10.1 ˹˹ͮͮŝŝǝǝǦǦ88əəƟƟȽȽ7700��22 
�ːȚƙ˹ͮ7��2͵Æ�:Ýɟʙʠʮ7� JŊĈ65͵ÝɟȚƙ8Ɛ

Ð�˼DHK,ńĢ͵̣þ8ÝɟȚƙ˹ͮ8ƒ˨ƙNȅ˲%͵̴í6˹ͮʙ7

GIŝǝ'J"49̽˨3�J4ʵ�JͶ˹ͮŝǝ70�29͵ICH S87Ɗ/

2˝�"4�œƃ3�J4ʵ�JͶ 

¾%͵ˍɀÝɟ8̑ȥĈ�̓"JǸ´ʉNʵ�,ńĢ͵ĄɆ7G/2̑ȥĈ

Nƀ�̓"'ĕĶ46JŅł̹î�ɜ6/2�J,D͵ĄɆNÅ/,˹ͮ3˼

DHK,ʢǼ�H|r7� J�g]Nƒ(%E§ȳ3�JE8396��E

%K6�4˰�Ƚ79ȤƟ�ƒ˨3�JͶ 

6�͵̣þ8ÝɟȚƙ7͆'J˹ͮ9͵�ːɨ6ńĢ4ģȊ7ō˪ȌˌŻ˹

ͮƨ9̓ǲƱ�ˌŻ˹ͮͳÆ�:͵ˌŻʈ�ɰ˹ͮʹ8̈́Ŕø79Ś¦$K2

�Jƒ˨��J4ʵ�JͶ 

11. yySS����mmSSjj��ee����ÈÈŗŗɨɨXX~~ll��`̀oorrĂĂǼǼ77ÊÊJJʵɻšš 

Q�ni�gF siRNA658 RNANȋɨ4'Jȁ̻ċ˘9 y͵S��mSj

�e��Èŗɨ6X~l�`orĂǼ8�g]�%:%:̉̅76JͶ"8ʽ

ǧNʵƤ%͵yS��mSj�e��ÈŗɨX~l�`orĂǼ7͆%2͵Ƕ

ʆ39ɇ7Q�ni�gċ˘7ȿȽNƃ2͵ȁ̻ċ˘NqdS�'Jș͏38

əƟȽ͵yS��mSj�e��ÈŗɨX~l�`orĂǼ8§ȳ4˸Éȣ͵

$H79ðǚłȵ70�2ɍǦȽ38ʵšNA4D,ͶyS��mSj�e�

�ÈŗɨX~l�`orĂǼ7͆%2͵̈́ɦÐ˥įNqdS�'Jș͏358

G�6ȅ˲�6$K,8�͵͛ˌŻřàƙ˸É4%258G�6ȅ˲�6$K

,8�70�2͵˪ôƃū7ãÁɨ7ƝŃNǆÇ'J"4�̽˨3�L�4ʵ

�JͶ6�͵Q�ni�gNħDȁ̻ċ˘8yS��mSj�e��Èŗɨ6

X~l�`orĂǼ7͆%29͵ʤʥ%,̉̅�ƒ˨4ʵ�JͶ 

11.1 RNANNȋȋɨɨ44''JJȁȁ̻̻ċċ˘̆NNqqddSS��''JJșș͏͏3388əəƟƟȽȽ7700��22 
RNANȋɨ4'Jȁ̻ċ˘NqdS�'J͐79͵̴í6ȅʝQ�b�h�

Nɒ�2͵yS��mSj�e��ÈŗɨX~l�`orĂǼNğ˂6͋Iư

ô'JG�7̹îN˴˱'J"4�ǱAKJͶ  
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11.2 RNA NNȋȋɨɨ44''JJȁȁ̻̻ċċ˘̆88yySS����mmSSjj��ee����ÈÈŗŗɨɨXX~~ll��
`̀oorrĂĂǼǼ88§§ȳȳ7700��22 

ɍɈ39yS��mSj�e��ÈŗɨX~l�`orĂǼN§ȳ3�Jș

͏7̱%2�6��͵³�8ʵšĘ<ʵ�ǜNłɭ4%2řàƙN˸É'J,

D8ǜȣ̅Nȅ˲%2��ƒ˨��J4ʵ�2�JͶA,͵"8G�6˸É7

0�258G�6lS��^358ʀŽ8˸ÉNŝǝ'J"4�̴í3�J�

70�2E͵®ƉƋHKJɽŘɨ6ɳ˩7ł1�2̉̅Nʤʥ'Jƒ˨��J

4ʵ�2�JͶɍǦȽ39͵in silico˯ǻ�HyS��mSj�e��ÈŗɨX

~l�`orĂǼ8ɦɍNȒɷ7§ȳ'J"4�3�( A͵, i͵n vitro˹ ͳͮ�

S]�Q�S˯ǻʉʹ39ɦɍ%2�6�̶ºŖ7ţ'Jƅ͞�˸É3�6�Ͷ

Ɗ/2͵yS��mSj�e��ÈŗɨX~l�`orĂǼ7̪͆'Jřàƙ

N§ȳ'J͐79 i͵n silico˯ǻ4 in vitro˹ͮNʠBĢM)2ª�7˥Śɨ7ŝ

ǝ$KJ>�4ʵ�2�I͵"KH8˯ǻ7� JəƟȽF́ͨ70�2³�

7A4DJͶ 

11.2.1 in silico ˯˯ǻǻ77��  JJəəƟƟȽȽ7700��22 
yS��mSj�e��ÈŗɨX~l�`orĂǼ9X�bv]�Xns8

̹î7Èŗ%2̓"JͶ"8,D͵X�bv]�Xns8̹îNł7͵̴í6

̶ºŖȅʝQ�b�h�Nɒ�2˯ǻ'J"47GI͵ȹľɨ7ƅ͞Nĝ J

ğ˂ƙ8�J̶ºŖͳ³�͵X~l�`orÐ˥̶ºŖʹN§ȳ'J"4�3

�JͶIn silico˯ǻ3|or'J̶ºŖ8Ǖ9 	͵RNA4ɰ˥́NƄƦ'JX�

bv]�Xns8Ņł̓ 
͵ɰ˥ʢĢ7��2˵ş'J�g�on, S�c�e

��͵q��e��ʉ8Ǖ7GI͵ō��ŊĈ'JͶIn silico˯ǻ7��2ȅ˲

'>��g�onʉ8Ǖ8˴Ŝ7͆%29͵yS��mSj�e��Èŗɨ6

X~l�`orĂǼ7͆'JǭǛ8ɳ˩NČì7ʵƤ%,�3͵ɦɍ�ưô$

KJğ˂ƙ8�J̶ºŖNȸH$6�G�7əƟ'Jƒ˨��JͶ%�%6�

HɍǦȽ39͵˵ş'J�g�onʉ8Ǖ70�29ǣɷ6ȂƷ96�,D͵

®ƉɽŘɨɳ˩8͔ʂN̘A�2ʤʥ%2̉̅'>�4ʵ�2�JͶ 

6�͵́̓8ɴ�Q�ni�g70�29͵Śàɰ˥'JɷɌ�Ň',D͵

ˊō6Ǖ8X~l�`orÐ˥̶ºŖ�ƴë$KJğ˂ƙ��JͶÆ�: siRNA

7͆%29͵e�s̹îͳ7Ņł̓ʹ4 RNA8ɰ˥ʢĢ�yS��mSj�e

��Èŗɨ6X~l�`or̶ºŖ8ɦɍ7͆�'J"4�ɹ$K2�IͳĖ

ʵǘɊ 23ʹ͵ in silico˯ǻ�Hƴë$KJX~l�`orÐ˥̶ºŖ9Ǖč4˩
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ʂEHKJͶ 

11.2.2 in vitro ˯˯ǻǻ77��  JJəəƟƟȽȽ7700��22 
In silico˯ǻ7GIƴë$K,X~l�`orÐ˥̶ºŖ70�2 i͵n vitro˹

ͮ3ɦɍŊĄN˯ǻ'J"49ǯɒ4ʵ�HKJͶ�̢8G�7͵ɰƃǕ8X

~l�`orÐ˥̶ºŖ�ŗľ'J_�g�ʵ�HKJ"4N̘A�J4͵in 

vitro ˹ͮ3̶ºŖɦɍ7��Jƅ͞N˯ǻ'J,D79͵�S]�Q�S˯ǻ

658ʧʱɨ6ƫȣNɒ�J"4�ǱA%�4ʵ�JͶIn vitro˹ͮ7ɒ�Jʞ

ˀ4%29͵ƃ˺X�bv]�Xns�ó̱'J4ʵ�HKJʠʮ8̶ºŖɦ

ɍ{l��7̡�ʞˀNɒ�J"4�ǱA%�͵A,͵*KHʞˀ7��2ɒ

�,ȁ̻ċ˘8X�l�`orĂǼ�Čì7ƋHK2�J"4Nɹ'"4�̽

˨3�L�Ͷ6�͵in silico˯ǻ7G/2ƴë$K,X~l�`orÐ˥̶ºŖ

�͵in vitro˯ǻ3ɒ�JʞˀȀ7��2ƒ(%Eɦɍ%2�6�ğ˂ƙ��J

"479əƟ'Jƒ˨��J-L�Ͷ 

In vitro˹ͮ8ʢǼ4%2͵58ʀŽɦɍŊĄ%,ńĢ7yS��mSj�e

��Èŗɨ6X~l�`orĂǼ7GJ�g]7͆%2ʵš'Jƒ˨��J�

70�29͵ŊĄ8ʀŽ4ɦɍŊĄ'J̶ºŖ8ƙ̒NʵƤ'Jƒ˨��I͵

X~l�`orÐ˥̶ºŖ7͆'J in silico˯ǻN̘A�2 Ï͵ñ7˴Ŝ$KJ

ƒ˨��J4ʵ�JͶ6�͵in vitro˯ǻ7��258ʀŽ8̶ºŖɦɍ8ŊĄ

��/,ńĢ7ƃ˺̶ºŖ7ţ'Jƅ͞70�2ȅ˲N˝�ƒ˨��J�70

�29͵	X~l�`orÐ˥̶ºŖ4%29Ȋ�6̶ºŖ�ȋɨ46I�J

"4͵
Ɵĺ%6�̶ºŖNưô%,ńĢ8ˌŻɨ6ƅ͞70�2§ȳ'J"

49͘%�"4͵�ɦɍŊĄ8ʀŽ9ʞˀȀFƱ�̾658ŝͮǸ´7G/2

ŊĄ'J4ʵ�HKJ"4N̘A�J4͵ɦɍŊĄ8ʀŽ70�2�ƈ7˪Ŝ

'J"49͘%�͵ˌŻ˹ͮ8ˢͮʶFţ̋ƛʶ�ĝşğ˂6�g]͵Ʊ�ǲ

ͅ͵ˢͮɆ̒8ɇƙĘ<yS��mSj�e��Èŗɨ6X~l�`orÐ˥

̶ºŖ8Ȏ˂ʉNʵƤ%,�3͵Ï�8_�g#47˪ôƃū4̉̅N˝�"

4�̽˨4ʵ�JͶ 

Q�ni�g�g��Se�^7ƅ͞N��J"43͵g��Se�^ɜŵ

7GJ̶ºŖɑɆ�ɐ&JńĢ79͵ɦɍÀ�7GJǯŞÃɒNøǆ4'Jy

S��mSj�e��Èŗɨ6X~l�`orĂǼ49Ƕ̒ɨ7ɜ6Jɍ̋4

%2ƽ�J>�3�I͵əƟ'>�4ʵ�JͶ 
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12. ˌ̩ŻŻ˹˹ͮͮ77͆͆''JJʵɻšš 

Ƕʆ39yS��mSj�e��Èŗɨ6X~l�`orĂǼ8§ȳ4�g

]˸ÉN¡Ƒ4%2͵|rïĵƱ�˹ͮ8ŝǝ͵ˌŻ˹ͮǲͅ¡Ę<ƭ˼ɕ̄

Ǧ7� J7əƟȽ0�2͵Ƨ��ʵ�,¨ǽ70�2A4D,Ͷ 

12.1 ||rrïïĵĵƱƱ��̈́̈́ŔŔ77��  JJəəƟƟȽȽ 
|r=8ïĵƱ�7Ú-/2͵òɒğ˂6˸ÉȣNͭÅ%͵yS��mSj

�e��Èŗɨ6X~l�`orĂǼ8§ȳ4�g]˸ÉNħD͵ƃ˺ȁ̻ċ

˘NƱ�%,͐8�g]70�28Čì6ȅ˲N�"6�͵�0*8åş7ł

1�2˸É͠ɮĘ<˸Éǜȣ�̴í7˴Ŝ$KJ>�3�J4ʵ�JͶ 

A,͵ïǲ8ˌŻ˹ͮ8ʢǼ͵͛ˌŻ˹ͮ8ʢǼ�H§ȳ3�6�/,Ǜ,

6�g]�ͩľĈ%͵͛ˌŻ˹ͮ7� JǪ6J˸É�ƒ˨46JńĢ79͵

ͩľĈ%,�g]7ƕ&2̴ɒţ̋46Jƛʶ͔ķʉNʵƤ%͵̴í6ș͏3͵

�q�ĄɆNɒ�J65̴í6ʙ7GJ͛ˌŻ˹ͮ7� J˸ÉF͵ˌŻq�

l8˻ʞ6˯ǻʉNŝǝ%͵Čì6�g]˸ÉN˝�>�4ʵ�JͶ 

6�͵yS��mSj�e��Èŗɨ6X~l�`orĂǼ70�26$K

,ȅ˲7͆'J̐Ǚ9͵̴í6ș͏3˪ôƃū7ǆë'>�4ʵ�JͶ  

12.2 ||rrïïĵĵƱƱ��̾̾88ʍʍëë7700��22 
ȁ̻ċ˘7͋/,"4396��͵|rïĵƱ�̾8ȟŜ7�,/29͵˘

ýŘɨĘ<ȚƙŘɨ��~PS�͵˘ɆĄƢ͵ <7˘ýŘɨ6ɒ̾ĚƕƙN

ħC͛ˌŻ˹ͮq�là2NʵƤ%6 K:6H6�Ͷ 

�ː7|rïĵƱ�̾9͵ǭEơŽ8ͱ�ĄɆʁNɒ�,͛ˌŻȚƙ˹ͮ7

� J NOAELNE47 Q͵��r�o]˥Ȓ �͵J�9͵̆ ɆĄƢ8ƝŃ7ł

1�2 HEDNʍë%͵$H7ˢͮ˘8ɇƙFˌŻ˹ͮqdS�N̘A�,řà

ÊǕNʵƤ%˴Ŝ$KJͶ%�%6�Hȁ̻ċ˘39͵yS��mSj�e�

�Èŗɨ6X~l�`orĂǼ7GJřàƙ=8ƥƖFʈ 3 ʆ3̢>,Ȋ7͛

ˌŻ˹ͮ7� J͋ɘE�JͶ*8,D͵̴í6ńĢ79 MABEL Nɒ�,ȅ

˲EʵƤ%͵ţ̋4'JɠƛFÅɒ'Jȁ̻ċ˘8ʁͪʉ8Ȋ�6˨ĶN̘A

�2͵ðǚ'J"4�̽˨3�J4ʵ�JͶ 

6�͵|rïĵƱ�̾Nʍë'JQ���n9 �͵ċ˘į̈́ɦ7� J|rï

ĵƱ�˹ͮ8řàƙNɷÌ'J,D8ZSm�g�Fġȇ8ZSs�S�NĖ
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ʵ7'>�4ʵ�JͶ 

 13. ǡǡǲǲǂǂʝʝɨɨˌ̩ŻŻ˹˹ͮͮ 

""3Ƭ�ǡǲǂʝɨˌŻ˹ͮ9͵ICH M3(R2)7̢>HK2�J4"L4ģ

Ȋ͵*8ŝǝɮɨ�͵ʈ�ɰ˹ͮ8ïǲ7ŝǝ$K͵͋Ŝɨ6|r=8ǩ͚3

�I͵ȠɥNɮɨ4)(͵�0|r7� JƓşƙNȞDJE8396�˹ͮ

Nţ̋7ʵšN�"6/,Ͷ'6M.͵ICH M3(R2)NĖɁ'J"43ŝǝ9ğ

˂4ʵ�2�J�͵ȁ̻ċ˘3ɇ7ʵ�HK,yS��mSj�e��Èŗɨ

6X~l�`orĂǼ7GJ�g]F̶ºȚƙ8͠3̢>2�,�g]ʉN͂

B2əƟ�ƒ˨4ʵ�HK,Ƚ70�2A4D,Ͷ 

13.1 ɒɒ̾̾˴˴ŜŜ7700��22 
yS��mSj�e��Èŗɨ6X~l�`orĂǼ7GJȹľɨ6�g]

F͛ˌŻ˹ͮ7� J͋ɘ��J,D͵̧ŵ8ċ˘į8ńĢGIEƣ̽7ȅ˲

'Jƒ˨��J-L�4ʵ�JͶ 

13.2 ǡǡǲǲǂǂʝʝɨɨˌ̩ŻŻ˹˹ͮͮŝŝǝǝ88,,DD77ǄǄŒŒ$$KKJJ͛͛ˌ̩ŻŻ˹˹ͮͮ 
a) ˘ɎŘɨ˹ͮ 

ÀìŖċ˘8ńĢ7ŝǝ'>�4$K2�J in vitroȋɨ/ĝşÁʢĢ��~P

S�8˯ǻ4ģȊ7 i͵n silico˯ǻƨ9 in vitro˹ͮGJ|r7� JyS��m

Sj�e��Èŗɨ6X~l�`or̶ºŖ8��~PS�˯ǻ9ŝǝ$KJ

>�3�J4ʵ�JͶ 

b) �ːȚƙ˹ͮ 

ICH M3(R2)7˳̝$K2�JÂK8Q���n7G/2ŝǝ'J7%2E͵

Ũ6�4E I͵CH M3(R2)7˳̝$K,˹ͮ4ģȊ8˹ͮ9ƒ˨3�J4ʵ�JͶ  

c) ̶ºȚƙ 

3.4ʏ3̢>2�,Ȋ6ƥƖF͋ɘ��J"4�H I͵CH M3(R2)7˳̝$K2

�JÂK8Q���n7��2E͵̈́ɦÐ˥į7� J̶ºȚƙ˹ͮ͵ <7

̈́ɦÐ˥į�Ǜ˪8Űȁ̻�x��NȉƦƦì7ħCńĢ8Ǜ˪Űȁ̻�

x��7GJ̶ºȚƙ˹ͮ70�2͵ʈ 6 ʆ3̢>,åş7Ɗ/2�"6/2

��ƒ˨��J4ʵ�JͶ  
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14. ȤȤ̼̼ 

1ʹ ɡƢĄɆ�q�8Åɒ9͵Țƙ˸É͠ɮ8ǣɷĈ͵ˌŻ̴ƕ8̵ƳĘ<̴

í6ùƄ͵Ʊ�ʡ̗Ę<Ʊ�ǜȣ8ȟŜ7��2ǯɪ3�JͶ"KH8ɡ

ƢĄɆ�q�7͆%29͵˹ͮʢǼN˸É'J͐8Ėʵ4%2òɒ3�J

ʽǧq�l��̖%2�J"4�Ō�4��"4NəƟ%2��6 K:

6H6�Ͷ"8,D͵˹ͮ˱ɗNǭ̴Ĉ'J,D7͵ģǦ7ţɁʲFzo

]^�T�s8q�lNě͔'J"4�̽˨3�JͶ 

2ʹ ĄɆʁ7GJɇɜɨȚƙ8Æ4%2³�8ɢɈ�ŃĪ$K2�JͶ 

�or; ̊ ɧŪɢNɹ%Ǥ�ͳĖʵǘɊ 24ʹͶ 

Sv; ̶ºƝŃ7£%��˜¡ĄƢ9|r4ͪ½ͳĖʵǘɊ 24ʹͶ 

c�; �Ƕ́X�b8Đĵͱɒ̾Ʊ�ͳ͇Ñ�I 3ʹQt~R�[e�Ȋ

ɢɈNĩ'JͳĖʵǘɊ 25ʹͶ�̰ƙ7 aPTTNž̓'JͳĖʵǘ

Ɋ 25͵26͵27ʹͶ 

15. ĖĖʵɻǘǘɊɊ 

1. ICH M3(R2);�ċ˘į8ˌŻ˹ͮĘ<˦̩̍ŉƭ˼ɕ̄8,D8͛ˌŻřà
ƙ˹ͮ8ŝǝ70�28ZSm�g70�2�ͳŷƦ 22Ÿ 2Ǯ 19ǟ˘ͫŢ
ǿɦ 0219ʈ 4Ġʹ 

2. ICH S1A;�ċ˘į7� J�Oĕƙ˹ͮ8ƒ˨ƙ7͆'JZSm�g70
�2�ͳŷƦ 9Ÿ 4Ǯ 14ǟ ˘Ţʈ 315Ġʹ͵ ICH S1B;�ċ˘į8�Oĕƙ
˹ͮ7͆'JZSs�S�8ǏȒ70�2�ͳŷƦ 20Ÿ 11Ǯ 27ǟ ˘ͫŢ
ǿɦʈ 1127001Ġʹ͵ Ę<�ċ˘į8�Oĕƙ˹ͮ7͆'JZSs�S�8
ǏȒ70�2�ͳŷƦ 20Ÿ 11Ǯ 27ǟ ˘ͫŢǿɦʈ 1127001Ġʹ 

3. ICH S2(R1);�ċ˘į8̶ºȚƙ˹ͮĘ<˯̼7͆'JZSm�g70�2�
ͳŷƦ 24Ÿ 9Ǯ 20ǟ˘ͫŢǿɦ 0920ʈ 2Ġʹ 

4. ICH S3A;�r[ea[wpR]gͳȚƙ˹ͮ7� Jà̙Ǩ͚8˸Éʹ7
͆'JZSm�g70�2�ͳŷƦ 8Ÿ 7Ǯ 2ǟ˘Ţʈ 443Ġʹ 
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5. ICH S4;ĐĵĘ<ĚƍƱ�Țƙ˹ͮZSs�S�8ǏȒ70�2ͳŷƦ 5
Ÿ 8Ǯ 10ǟ ˘Ǜ˘ʈ 88Ġʹ͵ Ę< ICH S4A;ĚƍƱ�Țƙ˹ͮ7ÊJZ
Ss�S�8�̸ǏȒ70�2ͳŷƦ 11Ÿ 4Ǯ 5ǟ ċ˘Ţʈ 655Ġʹ 

6. ICH S5A͵ICH S5B;�ċ˘į8ɐȘɦɐȚƙ˹ͮ7ÊJZSs�S�8Ǐ
Ŝ70�2�ͳŷƦ 9Ÿ 4Ǯ 14ǟ˘Ţʈ 316Ġʹ͵ Ę< ICH S5B(M);�ċ˘
į8ɐȘɦɐȚƙ˹ͮ70�28ZSs�S�8ǏȒ70�2�ͳŷƦ 12
Ÿ 12Ǯ 27ǟċ˘Ţʈ 1834Ġʹ 

7. ICH S6(R1);�zSXp]x�f�ƕɒċ˘į8͛ˌŻ7� Jřàƙ˸É�
70�2ͳŷƦ 24Ÿ 3Ǯ 23ǟ˘ͫŢǿɦ 0323ʈ 1Ġʹ 

8. ICH S7A;�řàƙ˘Ɏ˹ͮZSs�S�70�2�ͳŷƦ 13Ÿ 6Ǯ 21ǟċ
˘Ţɦʈ 902Ġʹ 

9. ICH S8;�ċ˘į8ÝɟȚƙ˹ͮ7͆'JZSs�S�70�2�ͳŷƦ 18
Ÿ 4Ǯ 18ǟ˘ͫŢǿɦʈ 0418001Ġʹ 

10. ICH S9;�ƲƜƙˈɤ˘8͛ˌŻ˸É7͆'JZSs�S�70�2�ͳŷ
Ʀ 22Ÿ 6Ǯ 4ǟ˘ͫŢǿɦ 0604ʈ 1Ġʹ 

11. �Ǜċ˘įʉ8˦̩ͳ̞ßʹƭ˼ɕ̄7ƒ˨6�ː˘Ɏ˹ͮ8ZSs�S
��70�2ͳŷƦ 3Ÿ 1Ǯ 29ǟ ˘Ţʈ 4Ġʹ 

12. �͛ˌŻ˘ɆĄƢ˹ͮZSs�S��70�2ͳŷƦ 10Ÿ 6Ǯ 26ǟ ċ˘
Ţɦ 496Ġʹ 

13. �ċ˘į8˦̩(̞ß)ƭ˼ɕ̄7ƒ˨6Țƙ˹ͮ8ZSs�S��70�2
ͳŷƦÙŸ 9Ǯ 11ǟ ˘Ţ 1ʈ 24Ġʹ 

14. �ċ˘į̈́ɦ7� J|rïĵƱ�˹ͮ8řàƙNɷÌ'J,D8ZSm
�g�70�2ͳŷƦ 24Ÿ 4Ǯ 2ǟ ˘ͫŢǿɦ 0402ʈ 1Ġ 

15. Guideline on strategies to identify and mitigate risks for first-inhuman clinical 
trials with investigational medical products. EMEA/CHMP/SWP/ 28367/07 

16. Sims J. Member of ABPI/BIA Early Stage Clinical Trials Taskforce. Calculation of 
the Minimum Anticipated Biological Effect Level (MABEL) and 1st dose in 
human. In: EMEA Workshop on the Guideline for first-in human clinical trials for 
potential high-risk medicinal products. 12 June 2007 London. Available from: 
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http://www.ema.europa.eu/docs/en_GB/document_library/Presentation/2009/11/W
C500010862.pdf 

17. Guidance for Industry;Estimating the Maximum Safe Starting Dose in Initial 
Clinical Trials for Therapeutics in Adult Healthy Volunteers (CDER/FDA,July 
2005) 

18. Henry SP, Giclas PC, Leeds J, Pangburn M, Auletta C, Levin AA, Kornbrust DJ. 
Activation of the alternative pathway of complement by a phosphorothioate 
oligonucleotide: potential mechanism of action. J Pharmacol Exp Ther. 281, 810–
816 (1997) 

19. Yu RZ, Geary RS, Levin AA, Pharmacokinetics and pharmacodynamics of 
antisense origonucleotides.  In Pharmacokinetics and Pharmacodynamics of 
Biotech Drugs, ed. Meibohm B, WILEY-VCH Verlag GmbH & Co. KGaA, pp 
93-120, 2011. 

20. Geary RS, Yu RZ, Watanabe T, Henry SP, Hardee GE, Chappell A, Matson J, 
Sasmor H, Cummins L, Levin AA. Pharmacokinetics of a tumor necrosis 
factor-alpha phosphorothioate 2'-O-(2-methoxyethyl) modified antisense 
oligonucleotide: comparison across species. Drug Metab Dispos.  31, 1419-1428 
(2003) 

21. Black LE, Degeorge JJ, Cavagnaro JA, Jordan A, Ahn CH. Regulatory 
considerations for evaluating the pharmacology and toxicology of antisense drugs. 
Antisense Res Dev. 3, 399-404 (1993) 

22. Mipomersen (Kynamro®) FDAŢǿŃĪ 

23. Jackson AL, Bartz SR, Schelter J, Kobayashi SV, Burchard J, Mao M, Li B, Cavet 
G, Linsley PS.� Expression profiling reveals off-target gene regulation by RNAi. 
Nat Biotechnol, 21, 635-637 (2003) 

24. Levin AA, and Henry SP, Tocicology of oligonucleotide therapeutics and 
understanding the relevance of the toxicities.  In Preclinical Safety Evaluation of 
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2008. 



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 69 of 111 
II. ¡ͅŃĪ4%2ÃƦ%,ȁ̻ċ˘̈́ɦ7� J́ͨ4əƟȽ 
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by a phosphorothioate oligonucleotide. Antisense Nucleic Acid Drug Dev. 7, 
503-510 (1997) 
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27. Sheehan JP, Phan TM. Phosphorothioate oligonucleotides inhibit the intrinsic 
tenase complex by an allosteric mechanism. Biochemistry. 40, 4980-4989 (2001) 

 



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 70 of 111 
III. ¡ͅŃĪNł7ÃƦ%,ȁ̻ċ˘̈́ɦ7ÊJʵƤ¨͠ 

 

 

 

 

 

 

IIIͶ¡ͅŃĪNł7ÃƦ%,ȁ̻ċ˘̈́ɦ7ÊJʵƤ¨͠ 

 



� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 71 of 111 
III. ¡ͅŃĪNł7ÃƦ%,ȁ̻ċ˘̈́ɦ7ÊJʵƤ¨͠ 

 

ͶͶÃÃƦƦ88ǜǜ̀̀44ƫƫ͡͡ 
� ¨Ȇ8 3 ŸɮA37ƴë%͵A4D,�ȁ̻ċ˘8̈́ɦ7� JəƟȽ4́

ͨ70�2�ͳ¡ͅŃĪʹNł7͵ȁ̻ċ˘6H398́ͨFəƟȽN ICHʉ8

Ǟŗ8ZSs�S�39Yz�3�6�ȽN¢Á4%2͵A,Ǟ7˳̝$K2

�2Eɇ7ȤƟ�ƒ˨4ƗMKJȽ70�29̽˧NƚK(͵˳̝'J"44

%,Ͷ 

� ÃƦ8ƫ͡9³�8̧IͶ 

	¨Ȇ 4Ÿɮ; øŸŽA37ÃƦ%,¡ͅŃĪNł7%,|Q��^ʉ7

GJƟ˩ƐćN�"6�͵ʈ�Ȑ˓ȄÃƦ7ĥ ,ȉƦ͵¡

ͅŃĪ3ƴë%,́ͨF|Q��^3Ƌ,Ɵ˩7ţ'Jţ

ƕʉ70�2 ľ͵ʓƶʸ3�J PMDAʹİF NIHSʹİ4q

RgYoe��N˝�00 ō͵͈ōŘōŘ͌˘Řɵʃɽ�¢

Á46/2ʈ�Ȑ˓ȄNÃƦ%,Ͷ 


¨Ȇ 5Ÿɮ; �Ďǲ7͵øŸŽ7ÃƦ%,ʈ�Ȑ˓Ȅ70�2͵ľʓƶʸ

8 PMDA ʹİ7GJȅ˲Ę<nUo]Nʡ2ƋHK,a�

�rNȅ˲% ō͵͈ōŘōŘ͌˘Řɵʃɽ3ÎȒN˝�"4

3ʈ©Ȑ˓Ȅ4%,Ͷ 

  �Ďǲ79͵ʈ©Ȑ˓Ȅ70�2 PMDA 4âģ3æȅ˲͵

ÎȒ'J"43ǭʟȄ�HǶ¨Ȇ8ƦǼɆ3�J�ȁ̻ċ˘

8į̒ƵÌĘ<͛ˌŻřàƙ8˸É7͆'JʵƤ¨͠�NÃ

Ʀ%,Ͷ 

 

ͶͶʵɻƤƤ¨̈͠͠ 
� �˳ÃƦ8ǜ̀4ƫ͡7Ɗ/2ÃƦ%,�ȁ̻ċ˘8į̒ƵÌĘ<͛ˌŻř

àƙ8˸É7͆'JʵƤ¨͠�N͵Ȑ͠³͊7ǅ̝'JͶ 
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Ƴ$K,ɵʃ7ł1�ÃƦ$K,E83�JͶ 

Ƕǫ9͵"8¨Ȇ7GJǷ¬ȧ8�ɏ4%2͵ɉʅ˝ǐȣċ˘įċɥȎĴʨĢȎȉ

ͳPMDAʹ48̪ǋ8�͵ȁ̻ċ˘8̈́ɦ7ÊJį̒ƵÌ7͆'J˸ÉĘ<͛ˌŻřà
ƙ˸É7̪͆%,˹ͮNŝǝ'J͐͵ɍǦȽ3ʵƤ%6 K:6H6�3�L�4$K

,Ƚ70�2ȅ˲N�"6�͵*8åş70�2A4D,E83�JͶ 

6� Ƕ͵¨Ȇ8�ɏ4%2 PMDA8ʹİ�ȅ˲̰ʀ7��2ÿ˰ʉN˝/,� ƃ͵˺ÿ

˰ʉĘ<ǶƦǼɆ9 PMDA8áſ˩˯396� Ƕ͵¨Ȇ7ǁƳ$K,ō͈ōŘōŘ͌˘

Řɵʃɽ8̏µ7��2A4D,E83�JͶ 
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�̕Ǡ� 

� ō͈ōŘōŘ͌˘Řɵʃɽ9͵ɉʅ˝ǐȣċ˘įċɥȎĴʨĢȎȉ

ͳPMDAʹ͵ ļʅċ˘įͫį˟ɐɵʃƪĘ<ļʅƎɏĴɡɵʃi�l�ɵʃƪ4

8̪ǋ8�͵ŷƦ 24ŸŽ�Ḧ́Ŕ$K,ĔɐāØɱ8�͝Ǜɨċ˘į�ċɥȎ
Ĵ�æɐċɥ˦įŝɒĈË̫¨Ȇ�7 �͵ȁ̻ċ˘8ˌŻǯĂƙ͵řàƙ8˸É

ǜȣ�4%2ǁƳ$K,Ͷ 

� Ƕ¨Ȇ7��2ō͈ōŘōŘ͌˘Řɵʃɽ9͵ŷƦ 24ŸŽGI̪ǋġȎ͆
Ę<*8°8ŋ̸Ȏ͆4ďý%͵Ƕɵʃ8ł46Jͱa�gp���˜ɢNţ

̋4%,ȁ̻ċ˘N�q�_�g4%2͵ɍ˝8ZSs�S�NĖʵ7%6�

Hȁ̻ċ˘8į̒ʎɎĘ<͛ˌŻřàƙ˸É7� J́ͨ8ȅ˲N̈́Ŕ%,Ͷ

ŷƦ 26ŸŽʟ¦Ǧ79͵ȁ̻ċ˘8̈́ɦĘ<˪ôͳȁ̻ċ˘8į̒ʎɎĘ<͛
ˌŻřàƙʹ7͆'Jʵ�ǜFəƟ'>�¨͠͵$H79®Ɖ8́ͨ70�2͵

�ȁ̻ċ˘8̈́ɦ7� JəƟȽ4́ͨ70�2ͳ¡ͅŃĪ �ʹ4ͨ%,Ƕ¨Ȇ

8ŃĪǫNĜIʯD͵¡ͅŃĪ4%2áˡ'J7ˎ/,ͶƧ�9*8åş7͆

%2͆ÊŘ¹ʉ3ź�Ɵ˩NćI00͵ƀ�ʥ�̉̅NȬD2�,Ͷ 

� ŷƦ 28ŸŽ9Ƕ¨Ȇ8ǭʟŸŽ7�,J"4�H͵"KA38̉̅N͔ʚ
%2͵ȁ̻ċ˘àː8̈́ɦNƞŜ%,į̒ʎɎĘ<͛ˌŻřàƙ˸É7� J

ʵƤ¨͠NA4DJ"44%,ͶǶǫNA4DJ7�,/29͵¡ͅŃĪ8å

ş7ł�͵ɍ˝ZSs�S�FɍǦȽ38ɳ̈FƮ˞N̘A�,�3͵ğ˂6

͋Iį̒ƵÌ4˸ÉĘ<͛ˌŻřàƙ8˸É7͆'JʵƤ¨͠Nǆɹ'J"4

N˹B2�JͶ%�%6�H͵ȁ̻ċ˘70�28ƭ˼¨Æ�͋HK2�J"

4�H͵̉̅��Čì6ʌƪEŗľ'JͶ$H7͵ɍ˝8ZSs�S�7G/

2ţƕ�ĸ͘6¨ǽ7ţ%29Ǜ,6ƫȣFʵ�ǜEƒ˨3�I͵�̸ɍ˝8

ZSs�S�8ʐɝN̔�,åşEħAK2�JͶ"KH́ͨ7ţ'JɽŘɨ

7œƃ6˯ȟʋ70�29͵®Ɖ8ȁ̻ċ˘7͆'JɽŘɨ�Ʈ˞ɨ6ɦŬF

ļåŋ3�"6MK2�J˹ͮ7G/2ƋHKJʡͮ65͵ǭǛ8ɳ˩4Ąĥ

N̘A�2ʤʥɨ7̉̅Nʥ 2��"4�ƒ˨3�JͶ 

 

�ǶǫÃƦ7�,/2ÿ˰ʉN˝/, PMDAʹİ� 

�]n�ʉŢǿ̸   ʇǳ Î 
fUw�o]ċ˘įʉŢǿ̸ ͱǳĮö 
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99&&DD77��

ȁ̻ċ˘8į̒ʎɎ7͆%2��ʛɆ8ʎɎF˪ȃĘ<˹ͮǜȣ7͆'JǞ

ŗ8 ICHZSs�S�ͳICHZSs�S� Q3AͳR2 �ʹQ3BͳR2ʹĘ< Q6Aʹ

9X�bv]�XnsNţ̋ŋ4%2�J�ĈŘĢƦ$KJX�bv]�Xn

s70�2�ĈŘĢƦċ˘įNţ̋4%,Ǟŗ8ZSs�S�7ɹ$K2�J

ĕöN̸ìɨ7̴ɒ'J"4�ğ˂3�J��,4�:�ʛɆ8řàƙ8ɷ˼

7͆'Jʵ�ǜF˘ɎŘɨ6ȥƙ8ɦɍ7ͱȐȉ̩8ƄƦ�̽˨46Jȁ̻ċ

˘8ʎɎ70�29�Ǟŗ8ĈŘĢƦċ˘įNţ̋4%,ZSs�S��̴ɒ

3�6�ńĢF�Čì6ńĢ��J� 

Ƕǘǫ9�Ǟŗ8ZSs�S�7��2ţ̋ŋ4$K2�Jȁ̻ċ˘8˦̩�

�ʛɆ8ʎɎ�˪ȃĘ<˹ͮǜȣ7̪͆'J̸ì7ɇĈ%2�J�ȁ̻ċ˘8

˦̩̍ŉƭ˼ɕ̄7͐%2ǆë'>�Ȯ±̐Ǚʉ8ÃƦ7�,/2əƟ'>�

¨͠70�29�°8ǭǛ8ZSs�S�ʉEĢM)2ĖɁ'J"4�ǄŒ$

KJ� 

6��Ƕǘǫ9ÃƦǦȽ8ɽŘɨ6ȝȵ7ł1�2ʋŜ%2�I�""3̢

>HK2�J"43�/2EɽŘɨ6ȂƷ7ł1�2Ïñ7˪ôƃū4̉̅'

J"4�3�J� 

̴̴ɒɒţţ̋̋ 

Ƕǘǫ9�ĈŘĢƦ$KJX�bv]�XnsNǯĂƦì4'Jċ˘įĘ<

ĈŘĢƦį4a�f�`�r$K,X�bv]�XnsNǯĂƦì4'Jċ˘

įNţ̋4'J�"KH79�©̽́FͱȐȉ̩NƄƦ%2�JX�bv]�

XnsEħAKJ�DDS 65˧͖6˦ùŘɨ6ɇƙNǯ'Jȁ̻ċ˘˦ù79

̴ɒ$K6���*KH8¡ͅÁFĕ˘46JX�bv]�Xns8ʎɎ7�

�29�ǶǘǫNĖʵ73�JńĢ��J�ɐɆɔǹ�J�9zSXp]x�

f�Nƕɒ%2ÃHKJƲÁ���nsė9*8°8l�{]̒4a�f�`

�r$KJX�bv]�XnsĘ< mRNA8G�6̓́8��v]�XnsN

ǯĂƦì4'Jċ˘į79̴ɒ$K6�� 
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ɒɒ˾˾��ɚɚ˾˾88ŜŜʳr 

ͿͿɒɒ˾˾88ŜŜʳr 

Qu���^ 

ɰ˥́4ŅłţNƄƦ$)J,D7˝�ǍÃ��ː7�þɃ4èēN»�� 

Q�l��ċ˘ 

ȋɨl�{]̒7ţ%2ɇɜɨ7ʢĢ'JX�bv]�XnsNǯĂƦì4%�

ȋɨl�{]̒48ʅÁɨ6ɰªÃɒN¯%2˘ĂNɦɍ'Jċ˘į� 

Q�ni�gċ˘ 
ȋɨRNA4̹îɇɜɨ7©̽́NƄƦ'JX�bv]�XnsNǯĂƦì4%�

ȋɨ RNA8Ȏ˂Nôƌ'J"43˘ĂNɦɍ'Jċ˘į� 

YT�l�SX� 

Ņ�H6JǯĂƦì7� JţSX��,4�:�X�bv]�Xns4ŅN

ƄƦ%2�Jtr�T�SX�� 

ȁ̻ċ˘ 

ĈŘĢƦ$KJX�bv]�XnsͳDNA�RNAĘ<*KH8˽ŦÁʹĘ<*

8a�f�`�r�ǯĂƦì46Jċ˘į� 

a�f�`�r 
ÂH�8Ȏ˂ƙ8ɋƋNǲƇ%2°8ìŖ4âǯʢĢ7GIʢĢ$)J"4�

ė9ʢĢ$K,ċ˘į� 

qaSȁ̻ċ˘ 

X�bv]�XnsNǯĂƦì4%�̚çĶŖNƾƽ%�ȋɨ̶ºŖ8̚çN

͉Ş'J"43˘ĂNɦɍ'Jċ˘į� 

�g��nXQ�r 

�g�fVgp�ʢĢNǯ'JX�bv]�Xns8��̻Vgp�8�08

̻ʜĕŖ�ɶͲĕŖ7G/2ʰǇ$K,ĈĢɆ� 

X�bv]�XnsͪʫɆ̒ 

ĕ˘ė9˦ù¡7ħAKJǯĂƦì³ŋ8X�bv]�Xns� 

X�bv]�XnsͪʫɆ̒ʲ 



�

� ͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

 Page 79 of 111 
�. ¡ͅŃĪNł7ÃƦ%,ȁ̻ċ˘̈́ɦ7ÊJʵƤ¨͠ 

 

HPLCF LC/MS65Nɒ�,ìǻ7��2Ʈ˞ɨ7Ï�7Ŝ̾ʎɎ'J"4�

ɍŝɨ396��Đ�8}�]4%2˭š$KJ65ɆɎĈŘɨƙ̒�ͪ½%

,�ʲ8X�bv]�XnsͪʫɆ̒� 

��~W�xȁ̻ 

͛ŎɀŀŰȁ̻8�ʁ��ĺNĖɁ� 

 

ͿͿɚɚ˾˾88ŜŜʳr 
DDS 

˘Ɇ̤̱egp�ͳdrug delivery system �ʹ 

HPLCė9 LC 

ͱ̨ȫÁ]��r^�~R�ͳhigh performance liquid chromatography �ʹ 

ICH 

ċ˘į˪ô̂Įļ͐¹̉ͳThe International Council for Harmonisation of Technical 

Requirements for Pharmaceuticals for Human Use �ʹ 

MS 

̒̾ìǻȣͳmass spectroscopyʹė9*8ȳŜˣʰ�Ę<*8ȳŜ7G/2ƋH

K,g�]r�� 

siRNA 

small interfering RNA4ĭ:KJɴ́8©̽́ RNA3�I�RNAŶȯN˽Ŧ'

J"43ȋɨ4'J̶ºŖ8̚çɑɆ8ɦɍNưô'J�

O
O

Base

N
PO N

Me

Me
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1. ĕĕ˘̆ 

1.1. ˦˦̩̩ 
ͿͿ˦˦̩̩ǜǜȣȣĘĘ<<����iiggaa��rr������ 
X�bv]�Xns8¼̓Ěƕ9Ōș͏8ĢƦ7GI˝MK��ʛɆN̴í

7ʎɎ'J˭Ƚ�HĚƕ8ʟȽN58G�7ʎɎĘ<ɬ˫'J�70�2�̀

ǣ'Jƒ˨��J�ˍĄĢƦȎNɒ�2˦̩$KJńĢ79�Åɒ'JˍĄĢ

Ʀegp�7ł1�2ġĢƦŰʀ�58G�7�ul��^$K�ʎɎ$KJ

8�70�2̀ǣ'Jƒ˨��J� 

©̽́8X�bv]�XnsNǯĂƦì4'Jȁ̻ċ˘39�ǭʟɨ6ʗ˦

Űʀ8Ɖ7Qu���^N˝�"4�Ō��"8G�6Űʀ9ĕ˘8į̒7�

�Jƅ͞�ō��,D̴í6ʎɎ�ƒ˨3�J�A,�ǯĂƦì�a�f�`

�rX�bv]�Xnsė9©̽́3�JńĢ8˦̩7� Ja�f�`�r

ø¡ͅÁFQu���^ø¡ͅÁ65ǭʟ˦į8̽˨6į̒ɇƙ48̪͆ƙ�

ͱ�ŰʀF¡ͅÁ70�29�ǭʟ˦įNɒ�,ńĢ8ìǻ4ț̜%2�ͪʫ

Ɇ̒8��~PS�N˸É%F'�ńĢ��J�"8G�6į̒ʎɎ7��2

̽˨6¡ͅÁ70�29�̴í6ʎɎ͠ɮ4ʎɎÑ8˴Ŝ�ƒ˨46J-L��

"KHŰʀʎɎ4%2˴Ŝ$KJ�ul��^F˹ͮ8ǜȣĘ<*8̴íƙ�

ʎɎÑĘ<*8˴ŜȂƷ70�2�̀ǣ'Jƒ˨��J�6��̴í7ʎɎ$

K,˦̩��ig8�ul��^ʢǼ9�ĕ˘8ȉ̩ɇƙͳÆ�:�Ņł̹îʹ

NǎƸ'JȂƷ8�04%2ɒ�J"4�3�J� 

ŌǕ8ʅÁɜƙÁ8ȭĢɆ46J�g��nXQ�rÎͬ�ǝ$K,X�b

v]�XnsF��~W�xȁ̻7��2�ǯĂƦì8ʅÁɜƙÁ8ìųN˸

É'J"4�Ʈ˞ɨ7ĸ͘3�JńĢ79���ĕŖ8ʅÁĈŘ7ƅ͞N��

J˦̩ŰʀF{���lNǣH�7%,�3�ƃ˺˦̩ŰʀĘ<{���l8

�̎ƙ7GIǯĂƦì8ʅÁɜƙÁìų8�̎ƙǸǣ'>�3�J� 

ͿͿëëɦɦɆɆ̒̒88ʎʎɎɎ 
ĕ˘7ʠB̟AKJG�6ëɦɆ̒7ħAKJ�ʛɆ9�g]�ͱ�4ʵ�

HKJ"4�H�ëɦɆ̒8�ʛɆ��~PS�70�29Čì6ȅ˲�ƒ˨

3�J�*8�3ëɦɆ̒8ʎɎ9�ÀìŖ̾8ĈŘĢƦċ˘į4ț̜%2X

�bv]�Xns8˦̩7��2ʗ˦8Ȏ¹�͋HK2�J"4�Ę<ǭʟ˦

į7��2X�bv]�XnsͪʫɆ̒8ì͗�ȅë7͋ɘ��J"4N̘A

�,�3��ʛɆ8ʎɎƩɚ8¡3̴í7¿ʰ1 HKJƒ˨��J� 

ëɦɆ̒8ʎɎƩɚNɎ˯'J�3ǯɒ3�J"4�H�ëɦɆ̒8˦̩ǜ
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ȣ8ȈɚNɹ'"4�ǄŒ$KJ� 

ͿͿ˦˦̩̩ŰŰʀʀ88̈́̈́ɦɦ88ʡʡʪʪ 
ĕ˘8˦̩ǜȣNȅ˲%,ʡʪF̈́ɦș͏7� J˦̩ǜȣ8ŊǪ70�2

̀ǣ%�̈́ɦș͏8ʡͮ�58G�7˦̩ǜȣ8̈́ɦ7ȥɒ$K2�J8�7

0�2ǣɷ7̀ǣ'Jƒ˨��J� 

̈́ɦș͏3˦̩ǜȣ8ŊǪ�˝MKJńĢ79�į̒8�̎ƙ70�2ȤƟ

Ȭ�˸É%�q�l7ł1�2̀ǣ3�JG�7%2��ƒ˨��J�˦̩ǜ

ȣ8ŊǪ7»�ģʉƙͷģ̒ƙ8˸É7͐%29�ICHZSs�S� Q5E7ɹ
$K2�Jʵ�ǜNĖʵ7'J"4�̴í6ńĢ��J�ɇ7��ʛɆ70�

29�˻ʞ6ɇƙ˯ǻF˦̩Űʀ¡7ƋHKJ̽˨6¡ͅÁ8ìǻq�lNĜ

Ƌ%,�3˸É%��ʛɆ8��~PS��˦̩ǜȣ8ŊǪøƉ3�̎%2�

J"4Nɷ˼'J>�3�J� 

1.2. ɇɇƙƙ 
ͿͿȉȉ̩̩ɇɇƙƙ��

ǯĂƦì8ȉ̩ɨɇƐN˸É'J,D7ȅ˲%,åş�ǆɹ$KJ>�3�

J�A,�ǯĂƦì8ȉ̩ɇƙNɇƐ± J"4�3�Jìǻȣ70�29�

˻ʞ7̀ǣ$KJ>�3�J�³�8	�8˨ʜ9X�bv]�Xns8ȉ

̩ɇƙ4%2ɇ7̽˨3�I�ȉ̩ɇƙ8˸É7͐%2ʵƤ$KJƒ˨��L

�� 

	 ʠƦĘ<̹î; 
ǯĂƦì46JX�bv]�Xns8̹î9ȋɨìŖ8˼̈7͆MJ̽˨

6ɇƙ3�J� 


 ��̻ͯȃ; 
��̻ͯȃ�ĈŘɨ7Îͬ$K,X�bv]�Xns70�2�Ɵĺ%,

ĈŘÎͬ�̴í7Ŧß$K2�J"49̽˨6ɇƙ3�J� 

� YT�l�SX�; 
ǯĂƦì�YT�l�SX�N»/2�JńĢ9�YT�l�SX�8ʠ

Ʀ4ħ̾9�ǯĂƦìNɇƐ± J�3̽˨6ɇƙ3�J� 

� ͱȐȉ̩Ę<˧ĢÁ; 
ͱȐȉ̩ė9˧ĢÁ8ƄƦ9�į̒7ƅ͞N��Jğ˂ƙ8�J̽˨6ɇ

ƙ3�J�X�bv]�Xns9�ŅȻŽFȲŽ658ɏņFX�bv]

�Xns8Ņł̹î7Èŗ%2ͱȐȉ̩F˧ĢÁNƄƦ'Jğ˂ƙ��I�

©̽́658˧ĢÁ�ǯĂƦì3�JńĢF˘ɎÃɒ8ɦɍ7ͱȐȉ̩8
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ƄƦ�ƒ˨6lS�8ȁ̻ċ˘7��29�*K+K8ȉ̩ɇƙN˸É'

J"4�ɇ7̽˨46J� 

ͿͿ��ʛʛɆɆ��

�ʛɆɇƙ4%2�ĈŘɨɇƙ7G/2³�8G�7ìͪ%,�ʛɆ8��

~PS�70�2�̴í6˯ǻĘ<ȅ˲ʢǼNǆɹ'Jƒ˨��J� 

	 X�bv]�XnsͪʫɆ̒; 
X�bv]�XnsͪʫɆ̒9�ͪ½%,ɆɎĈŘɨƙ̒Nɹ%�'>2

8X�bv]�XnsͪʫɆ̒Nì͗'JìǻǜȣN̈́ɦ'J"49%:

%:ĸ͘3�J��ͪʫɆ̒8��~PS�NGI̴í7˸É3�Jìǻ

ȣN̈́ɦ'J,D7˝MK,ȅ˲åş70�2̀ǣ'Jƒ˨��J� 

�08ͪʫɆ̒ʲNȉƦ'JÏ�8ͪʫɆ̒�ª�7ͪ½%,ɐɆŘɨ6

ɇƙNǯ'J�70�29ƒ(%EǣH�396�"4N̘A�,�3�

̴í3�JńĢ79��ʲ8ͪʫɆ̒N�08X�bv]�XnsͪʫɆ

̒ʲ4%2ʎɎ'J"4�3�J�"8ńĢ�ġͪʫɆ̒ʲ758G�6

ͪʫɆ̒�ħAKJ�ͳͪʫɆ̒8˻ʞ6��~PS�ʹ70�2�Ōˮ

ɨ7ȅ˲%,ʢǼǸǣ'Jƒ˨��J�ͪʫɆ̒ʲ7ħAKJÏ�8ͪ

ʫɆ̒'>2NģŜ'J"4NȞDJE8396���̈́ɦș͏�H8į

̒8�̎ƙ <7�ǯĂƙĘ<řàƙ8ɷ˼$K,¢˨6ˌŻ˹ͮ7ɒ�

HK,ĕ˘Ę<˦ù4Ų̍˦į48ģʉƙǸǣ'J�3Čì6ɇƙ˯ǻ

�6$K2�6 K:6H6��ƒ˨3�JńĢ79�˦̩Űʀ8¡ͅÁ

7� JͪʫɆ̒8��~PS�NĜƋ%�ǭʟ˦į8X�bv]�Xn

sͪʫɆ̒8��~PS�70�2Čì7̀ǣ'Jƒ˨��J� 

ͪʫɆ̒8ȉ̩�H�ŜʀŽ8˘ɎŘɨ6ȥƙ�ǲƇ$K�ǯĂƙNÌ˷

'J�3ƟĬ8�J̾�ĕ˘¡7ħAKJńĢ79�ƒ˨7ƕ&2ƃ˺ͪ

ʫɆ̒70�2ɐɆŘɨ6ȥƙNħCɇƙ˯ǻNŝǝ%�į̒=8ƅ͞7

0�2ȅ˲%2��>�3�J� 


 ǯȎÀìŖ�ʛɆ; 
ICHZSs�S� Q3AͳR2ʹĘ<M7ZSs�S�NĖɁ'J�6��M7
ZSs�S�9X�bv]�XnsNǯĂƦì4'Jċ˘įNţ̋ŋ4%

2�J��ȁ̻ċ˘į�ĈŘĢƦ7GI˦̩$KJ"4N̘A�J4�ȗ

ə'J�g]8�J̶ºȚƙ�ʛɆͳǯȎÀìŖ�ʛɆ �ʹ6�� ICH M7
ZSs�S�NĖʵ7�g]˸ÉNŝǝ'J>�3�J� 

� ȗəȶŕ; 
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ICHZSs�S� Q3CͳR5ʹNĖɁ'J� 

� ̿ŭ; 
ICHZSs�S� Q3DNĖɁ'J� 

ͿͿɐɐɆɆŘŘɨɨͷͷɐɐĈĈŘŘɨɨɇɇƙƙ 
ǯĂƙ7̪͆%,ɇƙ4%2�ȋɨìŖ7ţ'JʢĢˬĮƙ657͆%2̀

ǣ'Jƒ˨��J�ɆɎĈŘɨ6ƫȣ7��2�ǯĂƙ4̪͆'Jį̒ɇƙN

Čì7ǣH�73�6�ńĢ79�ɐɆŘɨ�J�9ɐĈŘɨ˸É65�ƒ˨

76J�ɇ7�˘ɎŘɨÃɒ8ɦɍ7ͱȐȉ̩8ƄƦ�ƒ˨6ȁ̻ċ˘7��

29�ɐɆŘɨȥƙFȋɨìŖ7ţ'JʢĢƙ654ɆɎĈŘɨɇƙ48̪͆

ƙ70�2ȅ˲�ƒ˨76J� 
ͿͿ**88°°88ɆɆɎɎĈĈŘŘɨɨɇɇƙƙ 
*8°�°8ċ˘į4ģȊ7ġÃɒȎż8˭Ƚ�H��J�9ǯĂƦìNɇ

Ɛ± J�3̽˨6ɇƙ��K:�*8ɇƙĘ<˸Éǜȣ70�2̀ǣ'Jƒ

˨��J� 
1.3. ĕĕ˘̆88ʎʎɎɎ 
ͿͿ˪˪ȃȃĘĘ<<˹˹ͮͮǜǜȣȣ 

ICHZSs�S� Q6A7ɹ$K2�J�ːɨ6˪ȃĘ<˹ͮǜȣ7͆'Jʵ
�ǜ70�29�ȁ̻ċ˘7E̴ɒ$KJ�%�%6�H�Æ�:�˘ɎŘɨ

ȥƙNɦɍ'J,D7ͱȐȉ̩8ƄƦ�ƒ˨6ȁ̻ċ˘7� JɆɎĈŘɨ6

ƫȣ8͋ɘ�˘ɎÃɒFúÃɒ8ĄɆʁɇɜƙ65NʵƤ'J4�˪ȃĘ<˹

ͮǜȣ8˴Ŝ7͐%29�ƒ(%EĈŘĢƦċ˘įNţ̋4%,Ǟŗ8ZSs

�S�9Čì396��ãÁɨ7˴Ŝ'J>�˪ȃĘ<˹ͮǜȣ70�29�

ĕ˘8̽˨6į̒ɇƙ�ɇƙ˯ǻ�̈́ɦș͏7� JʡͮFɳ̈� <7˦̩

Űʀ7� JʎɎ65NʵƤ%,�3ĕ˘8Ƕ̒N̘A�2˴Ŝ'>�3�J� 

ȁ̻ċ˘7� Jĕ˘8˪ȃ4%2��˳8͠ɮNĖʵ7$K,���̧ŵƒ

˨4ʵ�HKJ͠ɮͳȾđ �ʹ4�ƒ˨7ƕ&2ȅ˲'J>�͠ɮͳ�đ �ʹ7

0�2�ȁ̻ċ˘7ɇǯ8əƟȽNÄ˳%,�6���̧ŵƒ˨4ʵ�HKJ͠

ɮ�N˪ȃ7˴Ŝ%6�ńĢ9�*8ɽŘɨœƃƙǸǣ%6 K:6H6�� 

˪ȃĘ<˹ͮǜȣ4%2ĕ˘7ţ%2̴ɒ$KJìǻȣ9�°8ċ˘į8ń

Ģ4ģȊ�̴í7z�q�e���ŝǝ$K2�Jƒ˨��J�6��ìǻȣ

z�q�e��70�29�ICHZSs�S� Q2ͳR1ʹNĖɁ'J� 

˪ȃĘ<˹ͮǜȣ8˳̝͠ɮ8Æ�

(1) Ĥɾ 
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(2) ìŖſĘ<ìŖ̾ 
(3) ƙɈ 
(4) ɷ˼˹ͮ 

Đ�8ìǻȣ7G/2ǯĂƦì3�J"4Nɷ˼%�ƵÌ'J"4�͘

%�ńĢ79�˧Ǖ8˹ͮNʠBĢM)J"4NʵƤ'Jƒ˨��J-

L�� 

˘ɎŘɨÃɒ8ɦɍ7ͱȐȉ̩8ƄƦ�ƒ˨6ȁ̻ċ˘39�ȋɨìŖ

48ʢĢƙʉNɷ˼'J,D8˹ͮN˴Ŝ'J"4�ƒ˨6ńĢ��J� 

(5) ʛŽ˹ͮ 
�ʛɆ8ĈŘɨɇƙ7G/2³�8G�7˧Ǖ8͠ɮ7ìͪ3�J� 

	 X�bv]�XnsͪʫɆ̒;�
˹ͮǜȣ�

X�bv]�XnsͪʫɆ̒39�ͪ½%,ɆɎĈŘɨƙ̒Nɹ%�

˧Ǖ8X�bv]�XnsͪʫɆ̒NÏ�7ì͗3�6�"4��J�

"8G�7Ï�8ͪʫɆ̒Nì͗'J"4�ĸ͘6ńĢ3�/2E�

�ʛɆ8ɇƙ7͆'J˯ǻʢǼ7ł1�2�X�bv]�Xnsͪʫ

Ɇ̒8��~PS�NGI˻ʞ7˸É3�JG�6˹ͮǜȣN˴Ŝ'

JG�ĀDJ>�3�J�6��ͪʫɆ̒8��~PS��GIG�

Ưǈ3�J65�ǯɒ3�JńĢ79�˧Ǖ8ìǻǜȣN˴Ŝ'J>

�3�J� 

X�bv]�XnsͪʫɆ̒8˪ȃ�

ICHZSs�S� Q3AͳR2ʹ3ɹ$K2�JŃĪ�ȉ̩ȟŜĘ<řà
ƙɷ˼8͇ÑNX�bv]�XnsͪʫɆ̒7ţ%2̴ɒ'J"49

ɍŝɨ396�� 

X�bv]�XnsͪʫɆ̒ͳė9X�bv]�XnsͪʫɆ̒ʲ�

³�ģȊʹ70�29�ğ˂6͋IìǻĘ<ìͪN˝/,�3�¢˨

6ˌŻ˹ͮĘ<͛ˌŻ˹ͮ7ɒ�HK,ĕ˘Ę<˦ù¡7ħAKJ*

K+K8ͪʫɆ̒8���7ł1�2řàƙN˸É%�̴í7͋ŽÑ

N˴Ŝ'Jƒ˨��J� 

Ǟ7řàƙ˹ͮFˌŻ˹ͮ3Čì7řà3�J"4�ɷ�DHK2�

Jĕ˘¡7ŗľ%2�J'>28ͪʫɆ̒70�29�˹ͮ7ɒ�H

K,˹Ǚ¡7ŗľ'J���A39řàƙ�ɷ˼$K,E84ʵ�J
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"4�3�J�ͪʫɆ̒��ĄɆF|r38˹ͮ3˼DHK,¢˨6

²̇Ɇ4ģ�3�JńĢ70�2E��ː7řàƙ�ɷ˼$K,E8

4ʵ�J"4�3�J� 

řàƙ˹ͮFˌŻ˹ͮ7ɒ�HK,ĕ˘ė9˦ù8�or¡7ŗľ'

JGIEͱ����8ͪʫɆ̒NħCńĢ70�2E�Ǟ7˝/,̴

í6řàƙ˹ͮ7��2ŝ͐7Ʊ�$K,ͪʫɆ̒8̾NȞD�*K

7ł1�2ʵšN˝�"47GIřàƙ8ɷ˼N˝�"4�3�J� 

�JͪʫɆ̒70�2�˪ȃ7˴Ŝ%G�4'JðŜłȵ8���7

� JřàƙNɷ˼3�Jq�l�6�ńĢ79�řàƙNɷ˼'J

,D8˹ͮN˝�ƒ˨��L�� 

6��ĕ˘7ħAKJğ˂ƙ8�JͪʫɆ̒70�2�úȐɨ6˘Ɏ

ȥƙNɹ$6�4ƞŜ$KJ͇ÑNɽŘɨ6ʵš7ł1�2˴Ŝ3�

JńĢ79�ICHZSs�S� Q3AͳR2ʹNĖʵ7�řàƙ7Čì̹
Ƥ%2�ŃĪ�ȉ̩ȟŜ�řàƙ8ɷ˼�ƒ˨6ġ͇ÑNÏñ8˦į

#47˴Ŝ'J"4E˵ş$KJ�*8ńĢ79�X�bv]�Xn

sͪʫɆ̒8ɇƙĘ<ħ̾�̈́ɦș͏7� JʡͮFɽŘɨ6ɳ˩�

Ʊ�̾Fţ̋ɠƛ� <7ţ̋ƛʶ͔ķʉN̘A��ƛʶ74/2ĝ

şğ˂6�g]7ţƕ%,���NąȄ%��ʛɆ8řàƙɷ˼8ƒ

˨6͇ÑNȂƷ7ł1�2˴Ŝ'Jƒ˨��J� 

³�7̢>,˪ȃ˴ŜĘ<řàƙ8ɷ˼7�,J��ig70�29�

ɽŘɨȂƷ7ł1�2˻ʞ7̀ǣ'>�3�J� 


 ǯȎÀìŖ�ʛɆ�;�

ICHZSs�S� Q3AͳR2ʹĘ<M7NĖɁ'J� 

� ȗəȶŕ�;�

ICHZSs�S� Q3CͳR5ʹNĖɁ'J� 

� ̿ŭ�;�

ICHZSs�S� Q3DNĖɁ'J� 

 *8°�;�

řàƙFǯĂƙ7Ę@%�Jƅ͞7ł1�2ȅ˲'J� 

(6) ɹƙÑ� 

ɇƙ˯ǻ7ł1�2�ĕ˘8į̒NƵÌ'J˭Ƚ�Hƒ˨6ɆɎĈŘɨ
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ɇƙ70�2ȅ˲'Jƒ˨��J� 

(7) ȝìħ̾� 
(8) YT�l�SX�� 
(9) Ŝ̾ȣͳħ̾ʹ 

ICHZSs�S� Q6A7̢>HK2�JG�7��ʛɆ8ƅ͞Nĝ 6
�G�6ɇɜƙ8ͱ�Ŝ̾ȣ�˴Ŝ$KJ>�3�J�X�bv]�X

nsͪʫɆ̒��~PS�8˧͖ƙN͂BK:�̴í6ńĢ79�˹ͮ

ǜȣàÁ4%2ĕ˘7ţ%2ɇɜɨ6E846JG�7˧Ǖ8ìǻǜȣ

NʠBĢM)J"4E3�J� 

(10) ɐɆŘɨȥƙ˹ͮ� 

X�bv]�Xns8ȉ̩FȎ˂8˧͖ƙ�ͱ��*8°8ƫș7ł1

�2ǯĂƙNČì7ƵÌ3�6�ńĢ79�ɐɆŘɨȥƙ7ÊJ˹ͮN

˴Ŝ'>�3�J� 

(11) *8°� 

zSXz�q�FV�sr[e�˹ͮʉ9�ùƄF˦ùĈ��igNʵ

Ƥ%2ȅ˲'J>�3�J� 

*8°�*K+K8ĕ˘8ɇƙ7ƕ&2ñ7į̒NƵÌ'J,D8˹ͮ

�ƒ˨46JńĢ��J� 

1.4. ĕĕ˘̆88řřŜŜƙƙ 
ȁ̻ċ˘ĕ˘8řŜƙ70�29�ICHZSs�S�Q1NĖɁ'>�3�J� 

2. ˦˦ùù 

Ƕǘǫ8ţ̋46Jȁ̻ċ˘8˦ù7��29�˦ù8̽˨6ɇƙ9ĕ˘8

̽˨į̒ɇƙ4̽6J̸ì�Ō�"4�H�ĕ˘8͠EĢM)2ĖɁ'>�3

�J� 

2.1. ˦˦̩̩ 
˦ù8ùƄ4̪͆'J̽˨6į̒ɇƙFǲƇ'J˦ùŘɨɇƙNƵÌ'J,

D7�ƒ˨6˦̩8ʎɎ�6$K6 K:6H6��A,�˦ù8˦̩��i

g�ǯĂƦì8̽˨6į̒ɇƙ7ƅ͞N��Jğ˂ƙ��JńĢ79�̴í7

ʎɎ$KJƒ˨��J�A,�X�bv]�Xns9�ŅȻŽ�ȲŽ658ɏ

ņ�G<ʕǵ�ȶȫ658ƙɈ�G<X�bv]�Xns8Ņł̹î7Èŗ%�

ͱȐȉ̩F˧ĢÁNƄƦ'Jğ˂ƙ��J�%,�/2˘ɎŘɨÃɒ8ɦɍ7
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ͱȐȉ̩8ƄƦ�ƒ˨6ȁ̻ċ˘7��29�˦ù8˦̩��ig�ͱȐȉ̩

7ƅ͞N��Jğ˂ƙ70�2ȤƟȬ�˸É'Jƒ˨��J� 

2.2. ˦˦ùù88ʎʎɎɎ 
ͿͿ˪˪ȃȃĘĘ<<˹˹ͮͮǜǜȣȣ 
ĕ˘8ńĢ4ģȊ�ICHZSs�S� Q6A7ɹ$K2�JłǶɨ6ʵ�ǜ9�
ȁ̻ċ˘8˦ù7ţ%2E̴ɒ$KJ� 

³�7ȁ̻ċ˘8˦ù8˪ȃ4%2��̧ŵƒ˨4ʵ�HKJ͠ɮͳȾđ �ʹ

4�ƒ˨7ƕ&2ȅ˲'J>�˹ͮͳ�đ �ʹ70�2�ȁ̻ċ˘7ɇǯ8əƟ

ȽNÄ˳%,�6���̧ŵƒ˨4ʵ�HKJ͠ɮ�N˪ȃ7˴Ŝ%6�ńĢ9�

*8ɽŘɨœƃƙǸǣ%6 K:6H6�� 

˪ȃĘ<˹ͮǜȣ4%2X�bv]�Xns˦ù7ţ%2̴ɒ$KJìǻȣ

9�°8ċ˘į8ńĢ4ģȊ�̴í7z�q�e���ŝǝ$K2�Jƒ˨�

�J�6��ìǻȣz�q�e��70�29�ICHZSs�S� Q2ͳR1ʹN
ĖɁ'J� 

˪ȃĘ<˹ͮǜȣ8˳̝͠ɮ8Æ�

(1) Ĥɾ 
(2) ƙɈ 
(3) ɷ˼˹ͮ 

1.3. ĕ˘8ʎɎNĖɁ'J� 

(4) ʛŽ˹ͮ 

	 X�bv]�XnsͪʫɆ̒; 
1.3. ĕ˘8ʎɎNĖɁ'J� 


 ǯȎÀìŖ�ʛɆ�;�

ICHZSs�S� Q3BͳR2ʹĘ<M7NĖɁ'J� 
� ̿ŭ�ʛɆ�;�

ICHZSs�S� Q3DNĖɁ'J� 
� *8°8�ʛɆ�;�

řàƙFǯĂƙ7Ę@%�Jƅ͞7ł1�2ȅ˲'J� 

(5) Ŝ̾ȣͳħ̾ʹ 
1.3. ĕ˘8ʎɎNĖɁ'J� 

(6) ɐɆŘɨȥƙ˹ͮ� 
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ĕ˘Ę<˦ù8ɇƙNʵƤ%,�3�*8°8ƫș7ł1�2ǯĂƙN

Čì7ƵÌ3�6�ńĢ9�ɐɆŘɨȥƙ7ÊJ˹ͮN˴Ŝ'>�3�

J� 

(7) *8°ͳ˦ù˹ͮ65ʹ� 
ǟǶ˘ūǜNĖɁ%�ùƄ7ƕ&2ƒ˨6˹ͮN˴Ŝ'Jƒ˨��J� 

2.3. ˦˦ùù88řřŜŜƙƙ 
ĕ˘4ģȊ�ȁ̻ċ˘˦ù8řŜƙ70�29�ICHZSs�S� Q1NĖɁ
'>�3�J� 
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ɒɒ˾˾88ŜŜʳr44ɚɚĠĠˡl 

ɒɒ˾˾88ŜŜʳr 
X~l�`orĂǼ; ȋɨ³ŋ8ìŖ7Ãɒ%2͵Ɵĺ%6�Ãɒ�ɦɍ'J"4Ͷ 

yS��mSj�e

��ÈŗɨX~l�

`orĂǼ; 

RNA48ɰ˥ɨʢĢ7Èŗ'Jɦɍ̾ė9g��Se�^{l�
�8ŊĈ7̓Ķ'JƟĺ%6�Ãɒ8"4Ͷ 

X�l�`orĂǼ; ȋɨìŖ7Ãɒ%2ɐ&JÃɒ8"4Ͷ 

[��Q; ȋɨ46JʞˀFʠʮ657ţ%2 ȁ͵̻ċ˘8ŦßĂɌN�!J

,D7Åɒ$KJ˥ÿù8"4Ͷ 

c�`�r; ̈́ɦ8Ð˥3�Jȁ̻ċ˘7²M/2 Ą͵Ɇ3ȋɨ̶ºŖ7Ãɒ'

JȊ7˴˱$KJ̈́ɦÐ˥8²Ǭ46Jȁ̻ċ˘8"4Ͷ 

 

ɚɚĠĠˡl 

aPTT ȥƙĈ̸ìr�����gn�ǦͅͳActivated Partial Thromboplastin Timeʹ 

DNA qX[e��ȁ̻ͳDeoxyribonucleic Acidʹ 

HED |rʉÉɒ̾ͳHuman Equivalent Doseʹ 

ICH 
ċ˘į˪ô̂Įļ͐¹̉ 
ͳThe International Council for Harmonisation of Technical Requirements for 
Pharmaceuticals for Human Useʹ 

mRNA �oi�f��RNAͳMessenger Ribonucleic Acidʹ 

LOAEL ǭŧȚƙ̾ͳLowest Observed Adverse Effect Levelʹ 

LOEL ǭŧÃɒ̾ͳLowest Observed Effect Levelʹ 

MABEL ǄŜǭŧ˘ɎÃɒ̾ͳMinimal Anticipated Biological Effect Levelʹ 

MFD Ʊ�ğ˂6ǭōɒ̾ͳMaximum Feasible Doseʹ 

MTD ǭōʷ̾ͳMaximum Tolerated Doseʹ 

NHP ͛|r͙̓ͪͳNon-human Primateʹ 

NOAEL ȾȚƙ̾ͳNo Observed Adverse Effect Levelʹ 

NOEL Ⱦƅ̾͞ͳNo Observed Effect Levelʹ 

PD ˘ýŘͳPharmacodynamicsʹ 

RNA ��ȁ̻ͳRibonucleic Acidʹ 

siRNA small interfering RNA 

UTR ͛ʴ˶ͤŁͳUntranslated Regionʹ 
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AA������ͳͳÃÃƦƦǜǜ̀̀88ȈȈ˨˨ʹʹ 

ǶǘǫNA4DJ7�,/2͵Ƨ�9 �͵͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ

˦įŝɒĈË̫¨Ȇ�7� JȥĄ8�ɏ4%2͵ȁ̻ċ˘N*8ʁͪFÃɒ

Ȏż͵ƙ̒4��ìŖ*8E87ȿȽNƃ2J- 36�͵ċ˘įN̈́ɦ%2

���38̈́ɦʶÔF˪ôƃūÔ8ʅń7ʅ/2ƽ�J65͵Ȋ�6ˮŽ�H

�ȁ̻ċ˘�70�2̉̅N¬M%2�,ͶǶǘǫ9*8̉̅3˝MK,åş

Nł7͵ȁ̻ċ˘N̈́ɦ'J͐8řàƙ8˸É7� JəƟȽ4%2ĜIʯD

,E83�JͶ 

ǘǫÃƦ8ǜ̀4%2͵Q�l��FQ�ni�g65ʁ��Jȁ̻ċ˘3

9�J�͵ʁͪ7͆Ê6�͵ȁ̻ċ˘͵'6M.ČǕÏ�ǕČÏ8ȁ̻�H6

J́Ɉ8ȉ̩NƸ0X�bȁ̻NƱ�'J4��"4NƖͥ7��"44%,Ͷ

*8˭Ƚ8�3ȁ̻ċ˘N̈́ɦ%2��͐7ɐ&J3�L�́ͨFəƟȽ70

�2 ɍ͵˝ZSs�S�NĖɁ%00ƴë͵ɻ šN�"6�"43A4D,�͵ȁ

̻ċ˘8řàƙ˸É8,D8́ͨ4əƟȽ70�2� � ZSs�S�ʋŜN

Ɣĥ%,́ͨ8ƴë4ʵš �ͳ¡ͅŃĪ �ʹNł7ÃƦ%,Ͷ 

Ƕǘǫ39͵Ƨ��̉̅N�"6/2�,¡3͵́ͨ4%2͵�J�9͵ə

ƟȽ4%2ƺ!HK,¨ǽNA4DJ44E7͵ɍ˝8ZSs�S�39ţê

3�6�4ʵ�HK,Ƚ70�29͵Ƨ���"6/2�,̉̅Ę<ʵšNł

7͵˹ͮ8ŝǝǜ̀7͆'JǆȄ4��Ƅ3A4D,ͶƊ/2͵ɍ˝8ZSs

�S�7G/2ţƕ�ĸ͘6́ͨ70�29Ǜ,6ƫȣFʵ�ǜEƒ˨4ʵ�

HK͵Ƕǘǫ79ɍ˝8ZSs�S�8ʐɝN̔�,åş�ħAKJʌƪE�

JͶ 

$H7͵ȁ̻ċ˘7GJ͛ˌŻřàƙ˹ͮ8¨Æ9͋HK2�I͵ǶǘǫÃ

ƦǦȽ3�ƈ7ʢ̅ëǹ6�ȽFɽŘɨė9Ɏ̅ɨʵš�J�9Ǆš7ł1�

,̉̅EħAKJͶ"KH8́ͨ8˯ȟ79͵®Ɖ8ȁ̻ċ˘8ɵʃF̈́ɦ7

»�˗ʂ$KJq�lFɽŘɨ6ˤ1 �ƒ˨76/2�J"4�H͵̓ǲ7

ȱJ́ͨ4%2ĜIƬ/2��>�4ʵ�2�JͶ  
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1. 99&&DD77 

ȁ̻ċ˘7� J͛ˌŻřàƙ˸É70�29͵Ǟŗ8 ICH ZSs�S�6

5NĖʵ7%2ŝǝ3�J̸ì�Ō�4ʵ�HKJͶ,4�:͵ȁ̻ċ˘8˘

ɎÃɒ8ĄɆʁɇɜƙ8˭Ƚ�H9 ICH S6(R1)ZSs�S�7ɹ$K2�Jʵ

�ǜN̸ìɨ7Ėʵ7'J"4�3�J-L�Ͷ�ǜ3 I͵CH S6(R1)8̴ɒţ̋

46JzSXċ˘į9̧ŵɐÁȉƦƦì3�JŎɀ8Q�x̻�HȉƦ$KJ

87ţ%2͵ȁ̻ċ˘39ĈŘÎͬ�ǝ$K,͛ŎɀŀŰȁ̻�ɒ�HKJ

"4�%:%:3�JͶ"8G�6ńĢ79͵ĈŘɆ̒4%28řàƙN˸É

'J˭Ƚ�ƒ˨76J3�L�Ͷ 

Ƕǘǫ39͵Ǟŗ8ZSs�S�7Ɗ/2ȁ̻ċ˘8̈́ɦNƞŜ%,˹ͮN

e����e��%,͐7ɐ&J3�L�́ͨ͵�J�9ȤƟ�ƒ˨4ʵ�H

K,åşNəƟȽ4%2A4D2�JͶ́ͨȽNǆ̓'Jǜȣ4%2͵Ɗǹ8

˹ͮȣ7GJ˹ͮŝǝ�͛ŵ7ĸ͘�J�9�ğ˂4ʵ�HK,ńĢ7��2

9͵²Ǭ8ǜȣ8ǆȄFɍ˝ZSs�S�49ɜ6/,ʵ�ǜNɹ%2�JͶ 

A,͵̈́ɦÐ˥ĈĢɆNʣI̟Cș͏3˝MKJ˹ͮ8ʢǼE͵řàƙ8˸

É7ǯɒ6ńĢEʵ�HK,"4�H͵ȁ̻ċ˘8̈́ɦ̰ʀ8àș͏NʵƤ%͵

Țƙ˹ͮFřàƙ˘Ɏ˹ͮ7þ�͵˘Ɏ˹ͮ7ÊJåş70�2E˳̝%2�

JͶ 

$H7͵yS��mSj�e��Èŗɨ6X~l�`orĂǼ7ÊJ˸É7

0�29͵ȁ̻ċ˘7��2%:%:̉̅46J"4�H͵̈́ɦ8ïǲ͵ɇ7

RNANȋɨ4'Jȁ̻ċ˘NqdS�'Jș͏7ʵƤ'J>�¨ǽEħD2̉

̅N˝/2�JͶ 

³�8G�7͵ȁ̻ċ˘8řàƙN˸É'J�39ɍ˝8ZSs�S�7Ɗ

�"479͋ɘ��J4ʵ�HK͵Ƕ˓Ȅ7��29ɍ˝8ZSs�S�N˥

Ś'JG�6åş�ħAKJͶ 

6�͵Ƕǫ39͵3RͳÅɒĄɆǕ8÷Ȱ�ĄɆ8˒ɣ̛Ȱ�²Ǭȣ8òɒʹ

8ĕö7Ɗ�ĄɆĘ<*8°8ċ˘į̈́ɦ̐ȴ8�ƒ˨6ÅɒN̷ J"4E

ɮɨ4%2�JͶ 
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2. ̴̴ɒɒţţ̋̋ 

Ƕǘǫ9͵ĈŘĢƦ$KJX�bv]�XnsNǯĂƦì4'Jċ˘įĘ<

ĈŘĢƦį4a�f�`�r$K,X�bv]�XnsNǯĂƦì4'Jċ˘

įNţ̋4'JͶ"KH79͵©̽́FͱȐȉ̩NƄƦ%2�JX�bv]�

XnsEħAKJͶDDS 65˧͖6˦ùŘɨ6ɇƙNǯ'Jȁ̻ċ˘˦ù79

̴ɒ$K6��͵*KH8¡ͅÁFĕ˘46JX�bv]�Xns8ʎɎ7�

�29͵ǶǘǫNĖʵ73�JńĢ��JͶɐɆɔǹ�J�9zSXp]x�

f�Nƕɒ%2ÃHKJƲÁ͵��nsė9*8°8l�{]̒4a�f�`

�r$KJX�bv]�XnsĘ< mRNA8G�6̓́8��v]�XnsN

ǯĂƦì4'Jċ˘į79̴ɒ$K6�Ͷ 

3. ˢsͮͮɆɆ̒̒ 

3.1 ˢsͮͮɆɆ̒̒88ɇɇƙƙ 
͛ˌŻ˹ͮ7Ç$KJˢͮɆ̒8ɇƙ9͵ġ̈́ɦș͏7ƕ&2̴í7˯ǻ$

K2�Jƒ˨��JͶ̈́ɦ8̫Ŭ44E7˹ͮǜȣ�ɷʅ$K2��Ô͜��

J"49˼̈$K2�J�͵͛ˌŻřàƙ˹ͮ7Åɒ$K,ĕ˘͵ˌŻ˹ͮ7

ɒ�HK,ĕ˘Ę<Ų̍˦ù8ĕ˘8į̒��~PS�70�29Čì6ț̜

�ğ˂3�I͵q�l7ł1�2į̒ɇƙ8�̎ƙ�̀ǣ3�6 K:6H6

�Ͷ 

|rïĵƱ�˹ͮ7ɒ�JˢͮɆ̒9͵͛ˌŻ˹ͮ3ɒ�,ˢͮɆ̒48ͅ

3͵řàƙė9ǯĂƙ7Ɯƅ͞NĘ@'G�6į̒ɇƙ8̲���/296H

6�Ͷ̈́ɦ8̰ʀ7��2͵˦į8į̒Ę<ě̾Nĥ�$)Jʉ8ɮɨ3˦̩

Űʀ7ŊǪNþ�JńĢ79͵"8G�6ŊǪ���Jƅ͞70�2Čì7ȅ

˲%͵q�l7ł1�2˦̩ǜȣ8ŊǪøƉ8į̒8�̎ƙ�̀ǣ3�JG�

7%2��ƒ˨��JͶɇ7ȁ̻ċ˘39͵�ʛɆ��~PS�8˧͖ƙ7ə

Ɵ'>�3�JͶA,͵ͱȐȉ̩�˘ɎÃɒ8ɦɍ7̽˨6lS�8ȁ̻ċ˘

39͵ˢͮɆ̒8˘ɎŘɨ6ȥƙ��̎%2�J"4NƵÌ%2��"4E̽

˨6˭Ƚ3�JͶ 

3.2 ²²ǬǬĈĈĢĢɆɆͳͳcc��`̀��rrʹʹNNÅÅɒɒ''JJ͐͐88əəƟƟȽȽ 
ȁ̻ċ˘8ńĢ͵*8ɇƐ�H%:%:|r̵Ƴɨ7˘ɎÃɒNɹ%͵ˌŻ

�ɒ�HKJ§Ŝ8˦į�˘ɎÃɒNɹ'ĄɆʁ�̵Ŝ3�6�ńĢ79͵ȋ

ɨìŖ=8Ãɒ7̓Ķ%,ǯŞƙ8ȅëĘ<̰û6˘ɎÃɒ7GJǯŞÃɒ8
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ɷ˼Nɮɨ4%2͛ˌŻ˹ͮ7��2c�`�rNɒ�J"4Eȅ˲'J>�

3�JͶ 

%�%6�H͵c�`�r4ˌŻ�ɒ�HKJ§Ŝ8˦į48ͅ7͵˘ɎŘ

ɨ6ȥƙ8ƂƁ͵˦̩Űʀ͵�ʛɆ8��~PS�͵˘ɆĄƢ <7X~l�

`orĂǼ65ʁ�8ɇƙ�ɜ6/2�Jğ˂ƙ��I͵ʢǼ8˯̼79ȤƟ

�ƒ˨3�JͶ%,�/2͵c�`�rNɒ�,͛ˌŻ˹ͮ8ʢǼ�H|r=

8ŋƼNɮɨ4'J̾ɨ6�g]˸ÉFX~l�`orĂǼ8˸ÉN˝�"4

9̴í396�Ͷ 

3.3 aa��ff��`̀��rrĘĘ<<ùùƄƄ77ÊÊJJååşş 
̈́ɦÐ˥į�͵ɐÁå38řŜƙFȋɨʠʮ=8ŦßĂɌ8ĥ�65Nɮɨ

4%2͵ÂH�8ĈĢɆ4âǯʢĢ%,ȁ̻ċ˘ͳ³��a�f�`�r�4

��Ͷʹ �H6JńĢ͵ė9�˳ɮɨ3˦ùŘɨ6Űŏ�ǝ$KJńĢ9͵ˌŻ

3Åɒ$KJ˦ùNɒ�2řàƙ˸ÉN˝�"4�ĕö3�JͶ 

a�f�`�rĈF˦ùĈN˝�"43͵Țƙ��~PS��ō��ŊĈ'

J65%͵*K7GIȚƙ��~PS��̴í7˸É3�6�4ʵ�HKJń

Ģ79͵ĕ˘ͳÆ�:͵��k��7Ťß$KJø8̮͗%,ȁ̻ċ˘ĕ˘ʹ

Fa�f�`�rĈø8ĕ˘Nɒ�,˹ͮ8ŝǝNȅ˲'Jƒ˨��J�E%

K6�Ͷ 

ǩ͚˸É70�29͵ğ˂3�J6H:͵˦ùNƱ�%,Ɖ8a�f�`�

r$K,ċ˘į4͛a�f�`�rɈƢ8ċ˘į8ęǜ͵�J�9��k��

˦ù65˦ùĈɈƢ8ċ˘į4̮͗%,ȁ̻ċ˘8ęǜ70�2͵˸ÉN˝�

"4�ǱA%�Ͷ 

4. ˹˹ͮͮ88qqddSS�� 

4.1 ��ːːɨɨ66ʵɻ��ǜǜ 
͛ˌŻřàƙ˹ͮ8ɮɨ9͵ˌŻ˹ͮŝǝø8B396�ˌŻ̈́ɦ8àș͏

Ņ%2͵̈́ɦÐ˥į8˘ɎŘɨĘ<ȚƙŘɨÃɒNǣH�7'J"43�I͵

in vitroĘ< in vivo˹ͮʉ̴í6˹ͮNŝǝ'J"47GI͵ˌŻ˹ͮ7ƒ˨4

6Jřàƙ7͆'J˸É͠ɮN˩�-'"4�3�JͶ 

ȁ̻ċ˘8͛ˌŻ˹ͮŝǝ79³�8Ƚ70�2əƟ'Jƒ˨��JͶ 
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ʹĄɆʁF�q�8̵Ƴ͵ʹĄɆǕĘ<ƙ͵ͺʹƱ�̾͵Ʊ�ǜȣĘ<

˹ͮǲͅ͵ͻʹ§ȳ$KJȚƙ��~PS�Ę<ĵƍƙ͵Țƙɦɍ8lS��

^͵ͼʹˢͮɆ̒8ɇƙ͵ͽʹX~l�`orĂǼ 

A,͵ȁ̻ċ˘7��29͵Ɗǹ8Țƙ˹ͮȣ�̴í36�ńĢF�Čì6

ńĢ͵�J�9ǯɒƙ��ɷ�6ńĢ��J"47EəƟ�ƒ˨3�J4ʵ�

2�JͳÆ�:͵̶ºȚƙ˹ͮ8 in vitro˹ͮ7��2ɒ�HKJ²̇ȥƙĈȣ

7GI͵X�bȁ̻8ɐÁå7� J²̇ì˯�Ěǥ$K2�J�Ħ�9�ǣ

3�I͵ƃ˺ƫȣ8̴íƙ9ǣH�396� Ͷʹ 

ȁ̻ċ˘8řàƙ˸É7��29͵	ȋɨìŖ7Ãɒ'J"47̓Ķ'JȚ

ƙ͵
ȋɨìŖ³ŋ8ìŖ7Ãɒ'J"47̓Ķ'JȚƙ͵�ÎͬŀX�bv

]�Xns8²̇ì˯Ɇ8Țƙ70�2ʵƤ'Jƒ˨��JͶ 

6�͵̈́ɦÐ˥į�͵̫˝�O3Ƞɥǜȣ8̵Ƴʻ�͋HK,ƛʶ8ȠɥN

ţ̋4'JńĢ79͵ICH S9NʵƤ%2͛ˌŻřàƙ˸ÉNŝǝ'J"4Eğ

˂3�L�Ͷ 

4.2 ĄĄɆɆʁʁ/��qq��88̵̵ƳƳ 
ȁ̻ċ˘Nɒ�,řàƙ˸É9͵ȋɨìŖ8|r4ĄɆ7� Jɰģƙ͵ɦ

ɍ{l��FÁåìų65ìŖ���7� JʁűNʵƤ%͵̴í6ĄɆʁ�

ɒ�HKJG�7˹ͮ˱ɗ8ʅȄN˝�ƒ˨��JͶ 

�ːȚƙ˹ͮ39͵ĕö4%2!/ȓͪĘ<͛!/ȓͪ8̴í6 2 ʁͪ8Ą

ɆʁNɒ�2˹ͮNŝǝ'J>�3�L�Ͷ 

%�%6�H͵®Ɖ8ɳ̈8˗ʂ7»�͵ˢͮɆ̒7Ŧß$K2�JŰȁ

̻8řàƙ��~PS��Čì7ɷ�DHK2�JńĢ3�I͵ɴǲ8Țƙ˹

ͮ3 2 ʁͪ8ĄɆʁ�ģȊ8Țƙƪ˩Nɹ%͵�0ƃ˺ȁ̻ċ˘8˘ɎÃɒ4

ɒ�HK2�JĈŘÎͬÁ8Åɒʡͮ�HȚƙƪ˩�§ȳ$K,E83�Jń

Ģ9͵GI̓ǲ8�ːȚƙ˹ͮ3 2 ʁͪ8ĄɆʁNɒ�JƟʳ70�2ȅ˲�

ƒ˨3�L�Ͷ 

A,͵X�l�`orĂǼNɹ'ĄɆʁ�̵Ƴ3�6�ńĢF͵ŋǹƙĶŖ

ͳĒ.͵ʞ˔͵TS�g65ʹNȋɨ4'Jȁ̻ċ˘70�2͵X~l�`o

rĂǼ8BN˸É'J,D7 2 ʁ8ĄɆʁNɒ�,�ːȚƙ˹ͮNŝǝ'JƟ
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ʳ70�2E®Ɖ8ȅ˲�ƒ˨3�L�Ͷ"8G�6ńĢ79͵ɒ�HKJĈ

ŘÎͬ8ˌŻɨ6Åɒʡͮ͵ˌŻɨ͵ė9͛ˌŻ7� Jřàƙq�lNʵƤ

%͵̓ǲ8Țƙ˹ͮN 1 ʁ8ĄɆʁ8BNɒ�J"4�˵ş$KJńĢE�J

3�L�Ͷ6� 1͵ʁ8ĄɆʁNɒ�JńĢ79͵͛!/ȓͪNÅɒ'JɽŘɨ

ȂƷ�6 K:͵!/ȓͪNÅɒ'J8�̴í3�L�Ͷ 

͛ˌŻřàƙ˹ͮ7ɒ�J̴í6ĄɆʁ�ŗľ%6�ńĢ͵ɡƢĄɆ�q�

Nɒ�,˘Ă˘Ɏ˹ͮNŝǝ'J͐7͵řàƙ˸É͠ɮNħDJ"43͵ȋɨ

ìŖ7̪͆'Jȹľɨ6�g]70�28ƝŃ�ƋHKJńĢE�JͳȤ 1 Ͷʹ

�J�9͵ȋɨ46J|rŀ̶ºŖNŦß%,r��gfUuo]ĄɆNÅɒ

'J"43͵X�l�`orĂǼN˸É'J"4E�08̵Ƴʻ46J�Eɳ

K6��͵řàƙ˸É8˭Ƚ�Hŝǝ'JƟʳ70�29Ïñ8_�g#47

̉̅'Jƒ˨��J4ʵ�JͶ 

4.3 ĄĄɆɆǕǕ/ƙƙ 
˹ͮ7ɒ�JĄɆǕʉ9ċ˘įȚƙ˹ͮȣZSs�S�7ȵƷ'J"4�ĕ

ö3�J4ʵ�JͶ 

r��gfUuo]ĄɆFˍɀɦɢƙɡƢ�q�658ĄɆ�q�Nɒ�2

˸É'JńĢ9GIŨ6�ĄɆǕ38ȅ˲EʵƤ%�JͶ"8G�7ŨǕÆ8

ĄɆNɒ�,˹ͮNȅ˲'JńĢ70�29 I͵CH S6(R1)7˳̝8�J̧I Ț͵

ƙ¨̋8˭šN˿J"47ʭ�Jğ˂ƙ��J"4�H͵˭šͦŽNŇF%,

I͵˭šǲͅNž̓%,I'J"4Nȅ˲'J>�3�JͶ 

Åɒ'Jƙ70�29͵�ːɨ79͕͒�ǜNɒ�J>�3�I͵�ǜNɱ

ɚ'JńĢ79͵œƃƙNɹ$6 K:6H6�Ͷ 

4.4 ƱƱ��̾̾/ƱƱ��ǜǜȣȣ88˴˴ŜŜ 
Ʊ�9͵ˌŻ̴ɒ3§Ŝ$KJƱ�ǜȣNʵƤ%͵̴í6ǜȣNɒ�JͶ,

-%͵ǩ͚���H6�ʉ8Ɏɔ��JńĢ79͵ˌŻƱ�ʡ̗³ŋ8Ʊ�ʡ

̗EʵƤ%�JͶ 

Ʊ�̾9͵Țƙɒ̾Ę<ǭōȾȚƙ̾ͳNOAELʹNħB͵ɒ̾-Ěƕ͆Ê7͆

'JƝŃ�ƋHKJG�7˴Ŝ'J"4�ǱA%�ͶȚƙ�?4O5˼DHK

6�͵�J�9à�˼DHK6�ńĢ9͵ǣɷ6ǭōɒ̾N˴Ŝ'J"4�3

�6�"4��JͶ"8G�6ńĢ |͵r7� J�g]N§ȳ'J˭Ƚ�H͵
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ɽŘɨ6ȂƷ7ł1�2͵|r7� J§ƞǩ͚̾NʵƤ%,ɒ̾N˴Ŝ'J

ƒ˨��JͶ 

ICH S6(R1)7��29 z͵SXċ˘į8ǭͱɒ̾8˴Ŝ7͆'Jʵ�ǜ�ɹ$

K2�J�͵zSXċ˘į7� JȚƙ9͵ɮɨ4'JÃɒȎż4̪͆%2�

J"4�Ō�"4͵²̇Ɇ�ɐÁȉƦƦì3�JQ�x̻F��ns3�I͵

ȉƦƦì8ȚƙŘɨ6ƥƖ9ō��6�"47ł1�2�JͶȁ̻ċ˘70�

29͵zSXċ˘į4ģȊ7ɇɜɨ6˘ɎÃɒ�ǲƇ$KJ�ǜ3͵˘ɎÃɒ

4ɯǃ̪͆%6�Țƙ�˼DHKJ"4E�J"4͵ĈŘÎͬ$K,͛Ŏɀŀ

8Űȁ̻�ɒ�HKJ"4�Ō�"4N̘A�J4͵ǭͱɒ̾8˴Ŝ7͆%

29͵͛ˌŻřàƙ˹ͮ7ɒ�JĄɆʁ7� Jźʳ8X~l�`orĂǼF

²̇Ɇ8Țƙ7ţ'JĄɆ7� JơĝƙEʵƤ'>�3�I͵ICH M3(R2)7

ɹ$K,ǭͱɒ̾8˴Ŝ7͆'Jʵ�ǜEĢM)2Ėʵ7'J>�3�JͶ%

,�/2͵ġįɮ7Ŧß$K2�JŰȁ̻8ÅɒʡͮʉEʵƤ%2Ïñ7ȅ

˲$KJ>�3�JͶ 

4.5 ˹˹ͮͮǲǲͅͅ 
łǶɨ6˹ͮŝǝǲͅ9 ICH M3(R2)NʵƤ'J>�3�JͶ6�͵Ʊ��H

˘ɎŘɨÃɒ8ɦɍA37ǦűNɐ&JńĢF͵ʠʮ¡FɐÁåĎȰǲ�ț̜

ɨ̓�6/2�Jȁ̻ċ˘8ńĢ79͵˘Ă˘Ɏ˹ͮʉ3ƋHK,Ʊ��H˘

Ă8ɦɍǦǲFƸʥǦͅ͵˘ɆĄƢ˹ͮ3ƋHKJʠʮåĎȰǲ658ɳ˩E

̘A�2͵Țƙ˹ͮ8˹ͮ˱ɗNʅ2J>�3�JͶ 

4.6 ĵĵƍƍƙƙ͵͵̭̭ɦɦƙƙȚȚƙƙĘĘ<<ȗȗŗŗƙƙ 
˘ɎÃɒĘ<ȚƙÃɒ8ğ̥ƙė9ŇƜÃɒ8ğ˂ƙ8ǯȾ͵$H7̭ɦƙ

Țƙ8ğ˂ƙ8ǯȾ65NǣH�7'J,D͵̧ŵ͵˹ͮ˱ɗ8¡7ĵƍǲͅ

N˴ 6 K:6H6�ͶA,͵ˌŻ7��2ǯŞÃɒ8ƥƖ��J˘ɎŘɨ

ė9ȚƙŘɨƅ͞�͵ˌŻɨ7Ɵʳ8�Jǩ͚̾3˼DHK,ńĢ͵*8Ãɒ

8ĵƍƙN˸É'Jƒ˨��JͶ  

�ːɨ7͵ĚƍƱ�Țƙ˹ͮ3˝MKJ¸˘ǲͅ8ɮɨ9͵˭š$K,ƅ͞

8ğ̥ƙN˸É'J"43�J�͵ģǦ7̭ɦƙȚƙĘ<ʠʮ38˗ʂF]�

Q��g8ȅ˲�ğ˂6ńĢE�L�ͶƊ/2͵ȁ̻ċ˘7� JĚƍƱ�Ɖ

8¸˘8ɮɨ9͵̧ŵ˝MKJĵƍƙ˸ÉF̭ɦƙȚƙ7ÊJȅ˲F˸É74

5AH(͵Țƙ8ȋɨ46JʠʮFĴś7� Jǩ͚Fȗŗƙ8˸ÉNħD,
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E84'J"4�ǱA%�Ͷ 

ɇ7͵ȁ̻ċ˘8¡79ʠʮåĎȰǲ�ț̜ɨ̓�E8�ŗľ%͵Țƙ8ȋ

ɨ46Jʠʮʉ38˗ʂF]�Q��g70�2ȅ˲%͵r[ea[wpR]

g˹ͮ7��2ƋHKJ˜¡˘ɆȻŽ��~PS�4Țƙȋɨ46Jʠʮ¡8

˘ɆȻŽ8͆Ê70�2ȅ˲%2��"49͵ˌŻ˹ͮNřà7˱ɗ'J�3

̽˨3�L�Ͷ 

4.7 ÝÝɟɟĕĕƙƙ 
ȁ̻ċ˘9ÝɟĕƙNɹ'ńĢ��IͳĖʵǘɊ 18ʹ͵ ICH S6(R1)7%,�/

2͵Ʋ˘ɆƲÁ8ȳŜĘ<*8ƅ͞N˸É'J>�3�JͶ 

5. řřààƙƙ˘̆ɎɎ˹˹ͮͮĘĘ<<ĄĄƢƢ77͆͆''JJ˸˸ÉÉ 

5.1 řřààƙƙ˘̆ɎɎ˹˹ͮͮ 
řàƙ˘Ɏ˹ͮ70�29͵ICH S6(R1)F ICH S7A65̪͆'JZSs�S

�NĖɁ'>�3�JͶ 

5.2 ˘̆ɆɆĄĄƢƢĘĘ<<ǩǩ͚͚˸˸ÉÉ 
5.2.1 ˘̆ɆɆĄĄƢƢ 

˘ɆĄƢ8˸ÉFŝǝ'JǦǲ70�29 I͵CH S6(R1) I͵CH M3(R2) I͵CH S3B

F͛ˌŻ˘ɆĄƢ˹ͮZSs�S�ʉ8̪͆%,ZSs�S�NĖɁ%2ŝǝ

'>�3�JͶ 

5.2.2 rr[[eeaa[[wwppRR]]gg 

˜¡ȻŽ8ȳŜ70�29͵Ƙƙǲ8ȚƙN˯̼'J�39̽˨6q�lN

��J-L�Ͷ�ǜ͵̓ ǲƱ�7GJȚƙF̭ɦƙ8ȚƙN˯̼'J,D79͵

Țƙ8ȋɨ46JʠʮFĴś7� J˗ʂƙ͵�J�9ȗŗƙ8˸ÉEʵƤ'

Jƒ˨��JͶ 

"��/,"4Nʵ�K:͵˘ɆĄƢ8��~PS��^Nŝǝ%͵ʠʮǩ

͚̾48͆ÊNǣH�7'J"49̽˨3�L�Ͷ 

6. ��ːːȚȚƙƙ˹˹ͮͮ 

6.1 ƘƘƙƙȚȚƙƙ77͆͆''JJ˸˸ÉÉ 
ƘƙȚƙ8˸ÉFMTD8ȅ˲70�29͵ICH M3(R2)F ICH S6(R1)658
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ZSs�S�NĖɁ%2ŝǝ'J>�3�JͶ 

6.2 ĚĚƍƍƱƱ��ȚȚƙƙ˹˹ͮͮ 
ĚƍƱ�Țƙ˹ͮ8˹ͮqdS�9͵ICH M3(R2)658̪͆%,ZSs�S

�NĖɁ'J"47þ�͵ʈ 4 ʆ7̢>,́ͨFəƟȽNʵƤ'J"43ğ˂

3�J4ʵ�JͶ 

ĚƍƱ�Țƙ˹ͮ7ʠB̟AKJ>�r[ea[wpR]g7͆%29 ʈ͵ 5

ʆ3̢>,̧I3�JͶA,͵Țƙȋɨ46Jʠʮ/Ĵś7� Jǩ͚Fȗŗƙ

8˸É4Țƙƪ˩4N˩ĢM)6�H˸É'J"49̽˨3�J4ʵ�2�JͶ 

Ʊ�ǲͅ¡7ɑɐ$KJƲ˘ɆƲÁ7GJÃɒ=8ƅ͞Nȅ˲'J65͵̓

ǲƱ�N˝�ńĢ79Ʋȁ̻ċ˘ƲÁ7͆'J˸ÉEȅ˲'>�3�JͶ 

*8°͵ȁ̻ċ˘39͵ĄɆʁ7GIɇǯ8Țƙ�˩HKJ"4�Ź0�Ń

Ī$K2�JͳȤ 2 Ͷʹ"8G�6Ƚ7əƟ%2˹ͮNŝǝ'J"43͵ɒ̾4

Țƙ48̪͆ƙNǣH�73�J3�L�Ͷ 

7. ̶̶ººȚȚƙƙ˹˹ͮͮ 

ȁ̻ċ˘70�29 Æ͵�:²̇Ɇ8`x� DNA=8ĜI̟BFƼß658

Ȏż7GI̶ºȚƙNɹ'ğ˂ƙNʵƤ%2��ƒ˨��JͳĖʵǘɊ 19 Ͷʹ 

A,͵̈́ɦÐ˥į7̶ºȚƙ8ƥƖ8�JÀìŖ�ʛɆ�ȗə'J�g]�

ʵ�HKJńĢ I͵CH M7ZSs�S�9X�bv]�XnsNǯĂƦì4'J

ċ˘įNţ̋4%2�6�� I͵CH M7ZSs�S�8ʵ�ǜ9Ėʵ76J3�

L�Ͷ 

"8Ȋ6˭Ƚ�H͵Ƕʆ39͵¢7́ͨȽ70�2A4DJ44E7͵́ͨ

Üǰ8,D8ǜʋNǆȄ'JͶ 

7.1 ˹˹ͮͮǜǜȣȣĘĘ<<ŝŝǝǝǦǦǲǲ 
ȁ̻ċ˘8ɇƙNʵƤ'J4͵ǴŊĈÁ8ȁ̻ċ˘8̶ºȚƙ8˸É79͵

Ɗǹ�Hɒ�HK2�Jȋȵɨ6̶ºȚƙ˹ͮ7͋ɘ9�JE88͵ɍǦȽ3

9͵�ʛɆEħD,ĕ˘8̶ºȚƙ˸É4%2ŝǝƟʳ��J4ʵ�HKJ"

4�H͵ɍǦȽ39 ICH S2(R1)Ę< ICH M3(R2)7ł1�̴í6Ǧǲ7ȋȵɨ6

̶ºȚƙ˹ͮNŝǝ'Jƒ˨��J4ʵ�JͶA,͵ĈŘÎͬ$K,Űȁ̻
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Nɒ�JńĢ79͵Ɖ̢'JG�7ȹľɨ6²̇Ɇ3�Jƃ˺Űȁ̻�x�

�ė9*8²̇Ɇ8̶ºȚƙ�p���70�2Čì7ȅ˲%2��>�3�

I͵ˢͮɆ̒44E7�x��70�2E in vitro̶ºȚƙ˹ͮNŝǝ%2��

"4�ǄŒ$KJͶIn vivo 8̶ºȚƙ˹ͮ70�29͵ĄɆɼɺ8˭ȽEʵƤ

%͵ĚƍƱ�Țƙ˹ͮ7��2 DNA=8ĜI̟BF*K7»� DNA8Ŋɜ6

57͆%28˸ÉNȅ˲'J"49̽˨3�J4ʵ�JͶ 

7.2 In vivo ˹˹ͮͮ77��  JJ́́ͨͨ 
ĄɆNɒ�,˸É39͵˸É7ɒ�Jʠʮ8̵ƳE̽˨76J3�L�4ʵ

�HK͵̈́ɦÐ˥į8ȚƙȋɨF˗ʂƙNʵƤ'J"4E̽˨3�L�ͶÆ�

:͵ͱŽ7ʠʮȋɨĈ$K,ȁ̻ċ˘39͵ʺˋ38˗ʂ�ͯͰ7� Jǩ͚

N�ĵJğ˂ƙ�ʵ�HKJ�͵"8G�6ńĢ7��2ɽŘɨ6ȂƷ7ł1

�ʺˋė9ͯͰ85.H��ǜ8ʠʮ8BN̵Ƴ%2˸É'J"4Eĝ ßK

HKJͶ 

8. ɐɐȘȘɦɦɐɐȚȚƙƙ˹˹ͮͮ 

8.1 ��ːːɨɨ66¨̈͠͠ 
�ːɨ79Ɗǹ4ģȊ͵ɐȘɦɐȚƙ˹ͮ8ƒ˨ƙ70�29͵̈́ɦÐ˥į

8ˌŻ7� J̴ƕĘ<ƞŜ$KJţ̋ɠƛ8ƛʶʲ7GIðǚ$KJ>�3

�JͶ 

˹ͮ8ŝǝ79͵ĕöɨ7 ICH S5ͳR2ʹ7Ɗ�"43ŝǝğ˂3�J4ʵ�

J�͵ʁɇɜƙ͵̈́ɦÐ˥į8ɇƙĘ<ÃɒȎż͵ÝɟĕƙĘ<˘ɆĄƢ͵ 

<7ʿ�ʾÞ=8ǩ͚7ł1�2͵Ïñ8˹ͮqdS�Ę<Ʊ�g_f���

NǏŊ'J"4�ƒ˨6ńĢE�J4ʵ�JͶ 

̈́ɦÐ˥į7Űȁ̻�ɒ�HKJńĢ͵*8²̇ɆͳǚɅĈ$K,X�b

v]�XnsFŰȁ̻�x��65ʹ8ʾɭ̧̰˂657͆'JƝŃ͵Ę<

Űȁ̻�x��8 DNA =8ĜI̟Bʉ8ȹľɨ6�g]65ɐȘɦɐ7͆

̪%,ƅ͞NʵƤ'JͶ²̇Ɇ� DNA7ĜI̟AKJ�g]�ĦŜ3�6�ń

Ģ͵ƙƦɂ7̱%,̴í6ĄɆʁ7� JĚƍƱ�Țƙ˹ͮ7��2͵ɐȘĴ

ś8˸É͵ƙīǲ͵ʗŖǕ͵ʗŖƄƢF̯Ą˂Ę<͕͒8ƙ����ʉ8ȅǿ

9ɇ7̽˨3�J4ʵ�JͶ 

͒8ƿʾ˂=8ƅ͞70�29͵�ːɨ6ńĢ4ģȊ͵�ːȚƙ˹ͮ7� 
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JʗŖȅǿ͵ɐȘĴ8ɡɎĘ<ɡɎʠʮŘɨȅǿ7GJ˸É7GI͵Ʀɖƙ

Nɒ�,ˌŻʈ�ɰ˹ͮN̈́Ŕ'J"4�ğ˂3�L�Ͷ 

8.2 ĄĄɆɆʁʁ 
ĄɆʁ70�29͵̈́ɦÐ˥įNɒ�,4�7˘ɎŘɨ6ȥƙNɹ'̴í6

ĄɆʁ3�J"47þ� I͵CH S5(R2)7ȵ&2 ɐ͵ȘɐɎ7͆'JɇƙEʵƤ%

,ĄɆʁ3ŝǝ'J"4�ǱA%�͵̈́ɦÐ˥į�!/ȓͪĘ<Tc\7��

2˘ɎÃɒNɹ'ńĢ9͵�ːɨ6ńĢ4ģȊ7�ĄɆʁNʿ�ʾÞɦɐ˹ͮ

7Åɒ'J>�3�JͶ,-%͵5.H��ǜ8ĄɆʁ3ʿ�ʾÞ8ˏȔÃɒ

ė9ÖőƄƙʉ8̽ʒ6ɐȘɦɐȚƙ�ɷ˼$K͵Čì6�g]˸ÉFʎɎ�

˝�J4ðǚ3�JńĢ79͵°8ʁ38˹ͮ9�˨3�JͶ 

NHP³ŋ7˘ɎÃɒNɹ'ĄɆʁ�̵Ƴ3�6�ńĢ͵NHPNɒ�,ɦɐȚ

ƙ˹ͮ8ŝǝNȅ˲'J>�3�JͶ%�%6�H͵"8G�6ńĢ3�/2

E͵̴í6c�`�rNÅɒ'J"43 NHP³ŋ8GI̴%,ĄɆʁNɒ�2

ɦɐȚƙ˹ͮNŝǝ'J"4E̽˨6̵Ƴʻ4%2ȅ˲'>�3�JͶ6�͵

̈́ɦÐ˥į8řàƙN˸É'J�3̴í6ĄɆʁ�ŗľ%6�ńĢ͵|r38

ȋɨìŖNɦɍ'Jr��gfUuo]ĄɆ8Ȋ6�q�ĄɆ8ÅɒEʵ�H

KJ�͵zo]^�T�sq�lʉ8ʽǧƝŃ70�2EʵƤ%͵ƣ̽7ȅ˲

'Jƒ˨��JͶ 

9. ��OOĕĕƙƙ˹˹ͮͮ 

9.1 ˹˹ͮͮŝŝǝǝǦǦ88əəƟƟȽȽ 
�Oĕƙ˹ͮ8ŝǝ8˨Ħ70�29 ICH S1A8ðǚłȵ7Ɗ�"43ðǚ

'Jƒ˨��J�͵ȁ̻ċ˘39͵ǴŊĈÁ͵�J�9²̇Ɇ�̓ǲͅʠʮ7

Òȷ'Jğ˂ƙ��J"470�2Čì6ʵƤ�ƒ˨3�JͶA,͵͛Ŏɀŀ

8ȁ̻�x��Nǯ'Jȁ̻ċ˘8ńĢ D͵NA=8Űȁ̻8ĜI̟BF DNA

8Ŋɜ65̶ºŖ7ţ%2ƅ͞NĘ@'ȹľɨ6ƥƖ70�2EʵƤ'>�3

�JͶÆ�:͵ĚƍƱ�Țƙ˹ͮ7��2ø�OɡŊ8ǯȾNȅǿ'J65͵

�Oĕƙ7͆'J˸ÉNƣ̽7˝�>�3�JͶ 

ŝǝǦǲF˹ͮǜȣ70�29 ICH S1AĘ< ICH M3(R2)NĖɁ'J>�3�

JͶ 
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10. ūūƪƪõõȺȺƙƙ77͆͆''JJ˸˸ÉÉ 

ICH M3(R2)NĖɁ'>�3�JͶ 

11. ÝÝɟɟȚȚƙƙ˹˹ͮͮ 

ICH S8NĖɁ'>�3�JͶ 

12. ÛÛȚȚƙƙ˹˹ͮͮ 

ICH S1039 X͵�bv]�XnsNţ̋ŋ4%2�J� ȁ͵̻ċ˘į7��

2EÛȚƙ7��J�g]˸É9ƒ˨3�L�ͶŰȁ̻ŅłNŦß%2�J

ńĢ3͵Ǜ˪8ɦˑķNǯ'J65͵ÛȚƙɦɍ8ƥƖ��JńĢ79͵ÛȚ

ƙ8�g]NǣH�7'J,D7 ICH S107ȵ&,˸ÉN˝�>�3�JͶ 

13. yySS����mmSSjj��ee����ÈÈŗŗɨɨXX~~ll��`̀oorrĂĂǼǼ77ÊÊJJʵɻšš 

ȁ̻ċ˘39͵q�l��g�Nȅʝ'J"47GIȹľɨ6yS��mS

j�e��Èŗɨ6X~l�`or8ȅʝN˝�"4�3�JͶ%,�/2͵

yS��mSj�e��Èŗɨ6X~l�`orĂǼNɦɍ'J�g]�ĦŜ

3�6�ńĢ79͵|r8q�l��g�Hȹľɨ6yS��mSj�e��

ÈŗɨX~l�`orNȅʝ%2��͵ˌŻ˹ͮ7� Jřàƙ˸É͠ɮN˴

Ŝ'J͐7ʵƤ'J>�3�JͶ 

%�%6�H͵q�l��g8ȅʝ7GIƴë3�Jȹľɨ6yS��mS

j�e��Èŗɨ6X~l�`or7ţ%2Ãɒ'J"47GJƅ͞70�2

Ŝ̾ɨ6�g]˸ÉN˝�"49ĸ͘3�JͶA,͵ĄɆʁͅ3Ņł̹î�ɜ

6J"47GI͵͛ˌŻřàƙ˹ͮ7��2yS��mSj�e��Èŗɨ6

X~l�`orĂǼ70�2ȅ˲3�JʐĹ�̧ŵ͋Ŝɨ3�J"47ȤƟ�

ƒ˨3�JͶ 

q�l��g�H8ȅʝ7þ�2͵̣þ8 in silico i͵n vitro�J�9ĄɆFĄ

Ɇ�q�Nɒ�, in vivo8ȅ˲�ƒ˨�Ħ�70�29͵Ïñ8įɮ#47*

8ţ̋4'Jɠƛ͵ţ̋ƛʶ͔ķĘ<q�l��g8ȅʝ7G/2ƴë$K,

ȹľɨ6yS��mSj�e��Èŗɨ6X~l�`or̶ºŖ8Ǟɳ8ɐɎ

Řɨ6�%ɡƢɐɎŘɨ6ɳ̈N̘A�2ȅ˲$KJ>�3�JͶ 
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yS��mSj�e��Èŗɨ6X~l�`orĂǼ7͆'JłǶɨ6ȅ˲

9͵*8ɮɨN͂B2͵̧ŵ˘ɎÃɒNɦǉ'Jğ˂ƙ8�Jɒ̾�ïD2Ʊ

�$KJˌŻ˹ͮͳFIH˹ͮ65ʹN̈́Ŕ'JA37Ś¦%2��>�3�JͶ 

14. ²²̇̇ɆɆ88ȚȚƙƙ˸˸ÉÉ 

ȹľɨ6²̇Ɇ3�JŰȁ̻�x��ė9*8²̇Ɇ8ȚƙN˸É'J,

D8͛ˌŻ˹ͮ8˨Ħ7͆%29 ɒ͵�JĄɆʁ7� Jǩ͚N̘A�2 I͵CH 

M3(R2)7ɹ$K2�J²̇Ɇ8͛ˌŻřàƙ˸É7͆'Jʵ�ǜNĖʵ7'J

>�3�JͶ,-%͵Űȁ̻�x��ė9*8²̇Ɇ8ˌŻė9͛ˌŻ7�

 Jǩ͚˸É79Ʈ˞ɨ6͋ɘ��J"47əƟ'J>�3�L�Ͷ"KH8

ǩ͚˸ÉNČì7˝�"4�3�6�ńĢ79͵ICH M3(R2)7ɹ$K2�J²

̇Ɇ8řàƙ˸ÉǦǲNĖʵ7͵̭�4Eʈ IIIɰ˹ͮN̈́Ŕ'Jø7Űȁ̻

�x��Ę<*8²̇Ɇ8ȚƙN˸É'>�3�JͶ 

ɇ7͵"KH8˹ͮ70�29͵Ŋɜĕƙ͵�OĕƙĘ<ɐȘɦɐȚƙ8ƥ

Ɩ70�2ȅ˲3�JG�7 ͵Űȁ̻�x��ė9*8²̇Ɇ8 DNA=8Ĝ

I̟BFʄɀŊɜ˽ɦ8ğ˂ƙ70�2˸É3�JG�7˱ɗ$KJ>�3�

JͶ 

,-%͵'37°8ȁ̻ċ˘38Åɒʡͮ��I͵ƃ˺Űȁ̻�x��7

0�2Čì7řàƙ�ɷ�DHK2�JńĢ79ǏD2˹ͮNŝǝ%6�2E

G�-L�Ͷ 

15. ȤȤ̼̼ 

1ʹ ɡƢĄɆ�q�8Åɒ9͵Țƙ˸É͠ɮ8ǣɷĈ͵ˌŻ̴ƕ8̵ƳĘ<̴

í6ùƄ͵Ʊ�ʡ̗Ę<Ʊ�ǜȣ8ȟŜ7��2ǯɪ3�JͶ"KH8ɡ

ƢĄɆ�q�7͆%29͵˹ͮʢǼN˸É'J͐8Ėʵ4%2òɒ3�J

ʽǧq�l��̖%2�J"4�Ō�4��"4NəƟ%2��6 K:

6H6�Ͷ"8,D͵˹ͮ˱ɗNǭ̴Ĉ'J,D7͵ģǦ7ţɁʲFzo

]^�T�s8q�lNě͔'J"4�̽˨3�JͶ 

2ʹ ĄɆʁ7GJɇɜɨȚƙ8Æ4%2³�8ɢɈ�ŃĪ$K2�JͶ 

�or; ̊ ɧŪɢNɹ%Ǥ�ͳĖʵǘɊ 20ʹͶ 
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Sv; ̶ºƝŃ7£%��˜¡ĄƢ9|r4ͪ½ͳĖʵǘɊ 20ʹͶ 

c�; �Ƕ́X�b8Đĵͱɒ̾Ʊ�ͳ͇Ñ�I 3ʹQt~R�[e�Ȋ

ɢɈNĩ'JͳĖʵǘɊ 21ʹͶ�̰ƙ7 aPTTNž̓'JͳĖʵǘ

Ɋ 22͵23͵24ʹͶ 

16. ĖĖʵɻǘǘɊɊ 

1. ICH M3(R2);�ċ˘į8ˌŻ˹ͮĘ<˦̩̍ŉƭ˼ɕ̄8,D8͛ˌŻřà
ƙ˹ͮ8ŝǝ70�28ZSm�g70�2�ͳŷƦ 22Ÿ 2Ǯ 19ǟ˘ͫŢ
ǿɦ 0219ʈ 4Ġʹ 

2. ICH S1A;�ċ˘į7� J�Oĕƙ˹ͮ8ƒ˨ƙ7͆'JZSm�g70
�2�ͳŷƦ 9Ÿ 4Ǯ 14ǟ ˘Ţʈ 315Ġʹ͵ ICH S1B;�ċ˘į8�Oĕƙ
˹ͮ7͆'JZSs�S�8ǏȒ70�2�ͳŷƦ 20Ÿ 11Ǯ 27ǟ ˘ͫŢ
ǿɦʈ 1127001Ġʹ͵ Ę<�ċ˘į8�Oĕƙ˹ͮ7͆'JZSs�S�8
ǏȒ70�2�ͳŷƦ 20Ÿ 11Ǯ 27ǟ ˘ͫŢǿɦʈ 1127001Ġʹ 

3. ICH S2(R1);�ċ˘į8̶ºȚƙ˹ͮĘ<˯̼7͆'JZSm�g70�2�
ͳŷƦ 24Ÿ 9Ǯ 20ǟ˘ͫŢǿɦ 0920ʈ 2Ġʹ 

4. ICH S3A;�r[ea[wpR]gͳȚƙ˹ͮ7� Jà̙Ǩ͚8˸Éʹ7
͆'JZSm�g70�2�ͳŷƦ 8Ÿ 7Ǯ 2ǟ˘Ţʈ 443Ġʹ 

5. ICH S4;ĐĵĘ<ĚƍƱ�Țƙ˹ͮZSs�S�8ǏȒ70�2ͳŷƦ 5
Ÿ 8Ǯ 10ǟ ˘Ǜ˘ʈ 88Ġʹ͵ Ę< ICH S4A;ĚƍƱ�Țƙ˹ͮ7ÊJZ
Ss�S�8�̸ǏȒ70�2ͳŷƦ 11Ÿ 4Ǯ 5ǟ ċ˘Ţʈ 655Ġʹ 

6. ICH S5A͵ICH S5B;�ċ˘į8ɐȘɦɐȚƙ˹ͮ7ÊJZSs�S�8Ǐ
Ŝ70�2�ͳŷƦ 9Ÿ 4Ǯ 14ǟ˘Ţʈ 316Ġʹ͵ Ę< ICH S5B(M);�ċ˘
į8ɐȘɦɐȚƙ˹ͮ70�28ZSs�S�8ǏȒ70�2�ͳŷƦ 12
Ÿ 12Ǯ 27ǟċ˘Ţʈ 1834Ġʹ 

7. ICH S6(R1);�zSXp]x�f�ƕɒċ˘į8͛ˌŻ7� Jřàƙ˸É�
70�2ͳŷƦ 24Ÿ 3Ǯ 23ǟ˘ͫŢǿɦ 0323ʈ 1Ġʹ 

8. ICH S7A;�řàƙ˘Ɏ˹ͮZSs�S�70�2�ͳŷƦ 13Ÿ 6Ǯ 21ǟċ
˘Ţɦʈ 902Ġʹ 
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9. ICH S8;�ċ˘į8ÝɟȚƙ˹ͮ7͆'JZSs�S�70�2�ͳŷƦ 18
Ÿ 4Ǯ 18ǟ˘ͫŢǿɦʈ 0418001Ġʹ 

10. ICH S9;�ƲƜƙˈɤ˘8͛ˌŻ˸É7͆'JZSs�S�70�2�ͳŷ
Ʀ 22Ÿ 6Ǯ 4ǟ˘ͫŢǿɦ 0604ʈ 1Ġʹ 

11. �Ǜċ˘įʉ8˦̩ͳ̞ßʹƭ˼ɕ̄7ƒ˨6�ː˘Ɏ˹ͮ8ZSs�S
��70�2ͳŷƦ 3Ÿ 1Ǯ 29ǟ ˘Ţʈ 4Ġʹ 

12. �͛ˌŻ˘ɆĄƢ˹ͮZSs�S��70�2ͳŷƦ 10Ÿ 6Ǯ 26ǟ ċ˘
Ţɦ 496Ġʹ 

13. �ċ˘į8˦̩(̞ß)ƭ˼ɕ̄7ƒ˨6Țƙ˹ͮ8ZSs�S��70�2
ͳŷƦÙŸ 9Ǯ 11ǟ ˘Ţ 1ʈ 24Ġʹ 

14. �ċ˘į̈́ɦ7� J|rïĵƱ�˹ͮ8řàƙNɷÌ'J,D8ZSm
�g�70�2ͳŷƦ 24Ÿ 4Ǯ 2ǟ ˘ͫŢǿɦ 0402ʈ 1Ġ 

15. Guideline on strategies to identify and mitigate risks for first-inhuman clinical 
trials with investigational medical products. EMEA/CHMP/SWP/ 28367/07 

16. Sims J. Member of ABPI/BIA Early Stage Clinical Trials Taskforce. Calculation of 
the Minimum Anticipated Biological Effect Level (MABEL) and 1st dose in 
human. In: EMEA Workshop on the Guideline for first-in human clinical trials for 
potential high-risk medicinal products. 12 June 2007 London. Available from: 
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ͶͶɫɫII̟̟CC""44��ëëǹǹ66��//,,""44 
� ĄƢ̪͆70�29ȁ̻ċ˘àː7ɳ˩7£%�͵àːɨ7_�g�zS�

_�g38ţƕ�ƒ˨-4ʵ�HKJ�͵ɇ7ƥƖ$K,åş9³�8̧IͶ 

Ĩě; TK F PK 8ȳŜȣ70�2͵Æ�:Űȁ̻8ʁͪ7G/29̒̾

ìǻȣ658Ɗǹ8ǜȣ39ȅë3�6�ğ˂ƙ��I͵�ːĈ�ğ

˂6ȳŜǜȣ8̈́ɦ�ƒ˨�E%K6�ͶA,͵ɍɈ39͵̈́ɦÐ˥

ĈĢɆ7G/29͵ƒ˨6ơŽ�ʗŽʉ�ɷÌ3�6�ńĢE�IƋ

J,D͵_�g�zS�_�g38ţƕ�ƒ˨3�L�Ͷ 

ìų; Ĩě4ģȊ͵ȅëǜȣ7��2ǞŗƮ˞39ţƕëǹ6�ńĢE32

�J3�L�Ͷ*8G�6ńĢ8˸Éǜȣ70�29͵ɽŘɨ6ȂƷ

7ł1�_�g�zS�_�g38ţƕ�ƒ˨3�L�Ͷ  

²̇; �ȁ̻ċ˘8į̒ƵÌĘ<͛ˌŻřàƙ8˸É7͆'JʵƤ¨͠�14. 

²̇Ɇ8Țƙ˸É7˳̝%,"47̪͆%2͵Ʊ�%,ȁ̻ċ˘N²

̇'J¢˨6²̇ʠʮ70�28ɳ˩�Ũ6�͵A,Űȁ̻NÅɒ

'JńĢ6539 D͵NA=8Űȁ̻8ĜI̟BF DNA8Ŋɜ65

̶ºŖ7ţ%2ƅ͞NĘ@'ȹľɨ6ƥƖ65Űȁ̻8ɐÁå7

� J“Ą�”7͆'Jɳ˩Eȕ56�Ͷ"KH8"4�H͵Ʊ�$K

,ȁ̻ċ˘8²̇Ę<²̇Ɇ7͆%28ȚƙŘɨ6ʵšN�ːĈ%

2˝�"4�͛ŵ7ĸ͘3�I͵̈́ɦÐ˥į7ƕ&,˪ôƃū48ɰ

̃�ƒ˨3�L�4ʵ�HK,Ͷ 

ǀȢ; ø̢4ģȊ͵¢˨6ǀȢʡ̗FǀȢǦͅʉ7ÊJɳ˩�Ũ6�͵̈́ɦ

į7ƕ&2_�g�zS�_�g38ţƕ�ƒ˨3�L�Ͷ 

 

ͶͶƥƥƖƖ$$KK,,́́ͨͨ44əəƟƟȽȽ 

� ̶ºȚƙ͵ɐȘ�ɦɐȚƙĘ<�Oĕƙ70�29͵Űȁ̻NħCȁ̻ċ

˘7��29 ͵Űȁ̻� DNA7ĜI̟AK,ńĢ8ƅ͞70�28ɳ˩�£

%�͵ʤʥɨ7ȅ˲�ƒ˨6́ͨ4%2�!J7əAI͵Țƙ˸É7͆'Jȅ

˲N˝�A379ˎH6�/,Ͷ,-%͵¨ø7"KH8ƅ͞70�2ÂH�

8q�l�ƋHK2�JńĢ79͵*8åş7Ɗ/,ţƕ�ƒ˨3�J4ʵ�
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HK,Ͷ 

 

ͺͅͶͶˌ̩ŻŻ˹˹ͮͮ77͆͆''JĴ̂ǿǿɵɵʃʃ��HHƴƴëë$$KK,,́́ͨͨ44əəƟƟȽȽ 
� ȁ̻ċ˘9Ȑ�²8͝Ǜɨċ˘į4%2ļåŋ7��2ȤɮN͔D2�I͵

ǯĂƙ4řàƙN˸É'J,D8Ȋ�6ˌŻ˹ͮ��ɘɨ7˝MK2�JͶ

2016 Ÿ 9 Ǯ79͵q�eU�vŀʊfgr�~R�8Ƞɥ˘4%2̈́ɦ$K,

V]k�g[o�˽Ŧŀ8Q�ni�gċ˘3�J eteplirsen�͵ɍǦȽ39*

8ˌŻɨ6ȠɥĂǼ9ǣɷ396�®Ɖ8ȅ˷�Ƈ,KJE88 4͵ɛɮ8ȁ̻

ċ˘4%2ʔͫįċ˘įūͳFDAʹ�H̨̠ƭ˼Nĝ ,ͳĖʵǘɊ 1͵2 ͶʹA

,͵2016 Ÿ 12 Ǯ79˄Ͱƙʊ˕ʬɢȠɥ˘4%2 nusinersen � FDA �Hƭ˼

Nĝ ,ͳĖʵǘɊ 3 Ͷʹ 

� �ǜ3͵ȁ̻ċ˘NƱ�%,͐7̓"JǯŞ¨̋7GJˌŻ˹ͮ8¡ȑÆE

Ǔ˩$K,ͶÆ�:͵˜¡ LDLa�gp���8À�Nɮɨ4%,Q�ni�

gċ˘8ʈ 1ɰˌŻ˹ͮ7��29͵ɒ̾Èŗɨ6˜¡ LDLa�gp���À

�ĂǼ9˼DHK,E88͵ƘƙŪʞʎňȔ� 1 Æ7˼DHK,,D͵Ƕ˘8

̈́ɦ9¡ȑ$K,ͳĖʵǘɊ 4 ͶʹA,͵Q���˚ɧ C-III̶ºŖNȋɨ4%,

Q�ni�gċ˘͵Ę<r��gcS�n�̶ºŖNȋɨ4%,Q�ni�g

ċ˘8ˌŻ˹ͮ7��2͵ǯŞ¨̋4%2̽ʒ6˜ŧǺȰŨɢ�˼DHK2�

JͳĖʵǘɊ 5 Ͷʹ$H7͵r��gcS�n�̶ºŖNȋɨ4%, N-Qin�

Z�]rc��4a�f�`�r%, siRNANɒ�,ʈ 3ɰˌŻ˹ͮ7��2

9Ȕ«Æ�˼DHK͵Ƕù8̈́ɦ�¡ȑ$K,ͳĖʵǘɊ 6 Ͷʹ®Ɖ͵"KH8

ǯŞ¨̋70�2͵Ƞͮ˘48ĶǼ͆ÊFȚƙ�ɦɐ%,Ȏȉ8˯ǣ65͵˻

ʞ6˯ǻ�Ƈ,KJͶ 

� "KHȚƙ70�29͵*8ɦɍȎż8˻ʞ70�29�ǣ39�JE88

ȁ̻ċ˘78B˼DHKJɇǯ8E8396�"4�H͵�ːɨ6ĈŘĢƦċ

˘į4ģȊ7ȤƟȬ�̈́ɦN̫DJ"4�̽˨4ʵ�HKJͶ*8͐͵ȁ̻ċ

˘8Țƙ9�Tg39ʺˋ7͵c�39ˇˋ7˼DHKF'�4��ŃĪͳĖ

ʵǘɊ 7ʹF͵�orNɒ�J"43ˇȚƙ�˸É3�J4��ŃĪͳĖʵǘɊ

4ʹ65��J"4�H͵ȁ̻ċ˘8̈́ɦ7��2E͵ïǲ8ș͏�H̴í6Ą

ɆʁNɒ�2ʺ͑Ş͵ˇ͑Ş͵˜ŧǺȰŨɢ658Țƙ7ȤƟ%6�Ḧ́ɦN



�

͝Ǜɨċ˘į�ċɥȎĴ�æɐċɥ˦įŝɒĈË̫¨Ȇ�

ō͈ōŘōŘ͌˘Řɵʃɽ 

Page 111 of 111 
IV. ʵƤ¨͠ÃƦ¡7ƥƖ$K,́ͨ4əƟȽ͵ɫI̟C"4�ëǹ6�/,åşʉ 

 

̫D2��ƒ˨��L�ͳĖʵǘɊ 8 Ͷʹ 

� "8G�7͵ɍǦȽ39ƭ˼$K2�Jȁ̻ċ˘�͋HK2�I͵ȁ̻ċ˘

N|r7Ʊ�%,Ǧ8ǯŞ¨̋7͆'Jɳ˩�Ũ6�"4�H͵ȁ̻ċ˘8ǯ

Ăƙ4řàƙNƵÌ'J�39͵®Ɖ8ȁ̻ċ˘8ɵʃF̈́ɦ7GIƋHKJ

ɳ̈Fʡͮ65͵ŵ7Ǜ%�ɳ˩NƋ6�Hʤʥɨ7ɽŘɨ6̉̅Nʥ 2�

�>�3�J4ʵ�2�JͶ 
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