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痦 1 畎 欰暟䪮助蚋暟⡤ⰻ欰暟ⴔ區皍➝ 
欰暟䪮助蚋暟䔲⵸⚺銳⺫䭍㢴胂碫ծ屛毫䚍跗涯碫蚋暟㥵䫒⡤碫⿺䫒⡤⩐翫蚋暟 ADC

瘝ծ呍ꃑ碫蚋暟㥵呍ꃑ氋蕐ծ㛇㔔屛毫❡ㅷծ导⛐㻑呍薗ꃑ䪮助ծ㼭䎁䪓 RNA ♸⥌⢪ RNA
毫岁瘝⟄⿺絈脅屛毫❡ㅷ瘝կꥥ满欰暟猰䪮곭㚖涸䘯鸟鶛去欰暟䪮助蚋暟溶鄄䎛岌䎾欽
✵浓氿ծ荈魧⯝氋秗包⿺去靧ꥻ烯瘝㢴猫氬氻涸屛毫⛓务կ欰暟屛毫❡ㅷ涸⚰䎯♸㉁⚌䧭㽠
溶⤛⢪⼕蚋곭㚖㼆Ⱖ灇〄崞⸓絛✮✫⵸䨾劢剣涸ꅾ錠鵯鶖ⴗ銳宠Ⱘ㢊넞礵䏞♸넞餘ꆀ叻ⲥ
涸欰暟ⴔ區䪮助勻佅丒鵯❈蚋暟涸䒓〄崨玐կ 

㖈霉⠮欰暟䪮助蚋暟涸㸝Ⰼ䚍♸剣佪䚍傞㥵ず㼆⠛絡蚋暟涸罌ꆀ䗳곢Ⰼ꬗帿Ⰶ㖑✫
鍒Ⱖ蚋去⸓⸂㷖PKծ蚋佪㷖PDծ嫫去⸓⸂㷖TK⟄⿺⯝氋⾲䚍瘝呍䗱㾩䚍կ繠㕂
굹ㅷ蚋ㅷ港漛！锐㽷FDAծ务㕂㕂㹻蚋ㅷ港漛！锐㽷NMPA瘝勉㪭港！劼匬僈烁錞㹁
⟣⡦蚋暟㖈鵳Ⰶ⚰䎯霚낉⵸䗳곢⯎ⴔ霆僈Ⱖ毫佪♸㸝Ⰼ䚍⚂偽雿僽㖈⚰䎯⵸灇瑕꣌媯鵮
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2 欰暟䪮助蚋暟⡤ⰻⴔ區䌢錛涸呋劥⵸㢅椚倰岁 
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儑衼➢罜꣭⡛唬崵ꣳ䲿넞倰岁涸⾝併䏞կ姼㢪⵸㢅锐鵮腊靈侮呋劥涸䕎䙖⢪Ⱖ刿鷓
ざた絯涸ⴔ區姿낢㥵蒀靶ⴔ猌ㄤ餘靶唬崵կ欰暟䪮助蚋暟䕎䒭㢴呋♶ず猫碫欰暟䪮助蚋
暟涸欰暟呋劥꨽呏研Ⱖ暵䚍ꅷ欽♶ず涸呋ㅷ㢅锐倰岁㔔姼姻烁涸鷥䭊呋ㅷ㢅锐倰岁⼧ⴔⰢ
ꝶկ 

㢴胂碫蚋暟䌢欽涸⵸㢅锐倰岁⚺銳剣跗涯小巤岁ծ㔿湱蟋》ㄤ⯝氋䯲蜦♲猫倰䒭կⰦ
务跗涯小巤岁⚺銳ꛏ㼆ⴔ㶩ꆀ<2000 Da 涸㼭胂SPE 倰岁僽剒䌢欽⵸㢅锐倰䒭〳㼆
呋ㅷ⨞鷓䔲㺢꧋⚂䲿》⚁㾩䚍㣐㣐⠏✵跗涯小巤կ 

 
㕃 1. 㢴胂碫蚋暟㔿湱蟋》乼⡲崨玐[2] 
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䫒⡤ㄤ ADC 蚋暟䫒⡤蚋暟涸ⴔ㶩ꆀ♧菚⚹ 150 KDa, ⴔ㶩ꆀ鳅㣐鸑䌢⢪欽 ELISA 倰
岁崵㹁告㖈⚰䎯⵸㹊낉务ꥥ满 LC-MS/MS 䪮助涸䒸Ⰶ鸑鵂⯝氋䯲蜦たꃍ鍒➢罜蜦䖤
暵䒗䚍胂媯⛲僽䌢欽涸⵸㢅锐䩛媯կ 

 
㕃 2. 䫒⡤碫蚋暟ꃍ鍒㢅锐㛇劥ⴔ區崨玐 

呍ꃑ碫蚋暟䔲⵸Trizol 蟋》岁䲿》䚪 RNAծ跗涯ꃍ K ꣭鍒岁ծ㔿湱蟋》岁ծ煂棟勇
❜䲿》⿺㖈絁䯲蜦岁鿪〳䎾欽✵呍薗ꃑ碫蚋暟涸欰暟呋ㅷ⵸㢅锐կⰦ务 SPE 岁㔔腊㺢꧋
刿㢴涸䖉崵暟罜㢴鄄䎛岌⢪欽կ 

 
㕃 3. 呍ꃑ碫蚋暟㔿湱蟋》乼⡲崨玐[3] 

3 欰暟䪮助蚋暟⡤ⰻⴔ區䪮助 
㼭ⴔ㶩蚋暟㢴⚹㢪彂䚍暟餘ⴔ㶩ꆀ⨊㼭䌢欽涸欰暟⡤ⰻⴔ區倰岁巑渷巊湱蒀靶岁

HPLCծ孞湱蒀靶岁GCծ孞湱蒀靶-餘靶翫欽䪮助GC-MS/MS⟄⿺巊湱蒀靶-餘靶翫
欽䪮助LC-MS/MS瘝կ湱鳅✵欰暟䪮助蚋暟㼭ⴔ㶩蚋暟涸⡤ⰻⴔ區㖈倰岁銳宠副湱㼆
皍峇鸑䌢〫꨽鸑鵂곫㢅锐姿낢たⵄ欽蒀靶ⴔ猌䪮助烁⥂ⴔ區涸⚁㾩䚍ⱄ⦶⸔稘㢪UV
䧴餘靶MS瘝唬崵䩛媯㹊梡㼭ⴔ㶩蚋暟涸礵ⲥ唬崵կ罜㣐ⴔ㶩蚋暟涸欰暟ⴔ區ⴭ刿⚹撑
勇Ⱖ杝暵涸蚋去⸓⸂㷖暵䚍ㄤ欰锐䚍餘儑衼䲿⼮✫ⴔ區倰岁䒓〄涸ꦼ䏞կ㔔姼ꛏ㼆䨾灇
瑕涸欰暟䪮助蚋暟匬䒊Ⱘ㢊넞䏞暵䒗䚍ㄤ⾝併䏞涸ⴔ區倰岁僽欰暟呋劥ⴔ區务涸呍䗱䮋
䧶♸Ⱒꝶ䨾㖈կ 

3.1 㢴胂♸䫒⡤碫蚋暟 
㢴胂♸䫒⡤碫蚋暟涸欰暟ⴔ區鵂玐곮⚹籖椫Ⱖ杝暵涸蚋去⸓⸂㷖暵䚍⿺欰锐㾩䚍儑衼

䲿⼮✫欰暟唬崵涸䮋䧶䚍կꊹ✵姼䒓〄Ⱘ剣넞䏞暵䒗䚍ㄤ⾝併䏞涸ⴔ區䪮助ꛏ㼆䨾灇瑕
涸㢴胂♸䫒⡤碫蚋暟䧭⚹✫欰暟呋劥ⴔ區务涸呍䗱⟣⸉կ姼碫蚋暟䌢欽涸ⴔ區䩛媯剣佞㼘
䚍ず⡙稇爙驶岁ծ⯝氋ⴔ區岁ㄤ巊湱蒀靶-餘靶翫欽䪮助LC-MS/MS瘝Ⱖ务⯝氋ⴔ區岁
⚹霪碫蚋暟ⴔ區涸⚺崨倰岁Ⱖ⾝併䏞〳鴪 ng 紩ⵆկ搬罜ꥥ满넞⚁㾩䚍ծ倰岁䒓〄넞佪
䚍ծ䎛岌涸㹁ꆀ⸓䙖薴㔵⿺ず傞㼆䨾崵⻊ざ暟鵳遤㹁䚍㹁ꆀ瘝唬崵꨽宠䚉鶖䏞涸䲿⼮LC-
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MS/MS 䪮助⠏⸷䖤ⵌ儑梡㖈㢴胂♸䫒⡤碫蚋暟欰暟⡤ⰻ㹁ꆀⴔ區涸䎾欽馊勻馊䎛岌կ霪
䪮助㛇✵暵䖄䚍胂媯ㄤ模侮跗涯涸ⴔ區倰岁㼆✵絕匬撑勇涸䫒⡤碫蚋暟唬崵涸杝暵⠏⸷⡤
梡涸⛲馊勻馊瑲ⴀկ 

邍 2. 㢴胂♸䫒⡤碫蚋暟⡤ⰻⴔ區 LC-MS/MS 鷓欽䚍䚪絕 

蚋暟碫㘗 㢴胂 䫒⡤ 䫒⡤⩐翫蚋暟 

唬崵倰岁 LC-MS/MS LC-MS/MS LC-MS/MS 

鷓欽猫碫 㻑胂ծ絁䚍/⣩Ꝇ⥝껑㢴胂ծPDC ⽀䫒/⿽䫒碫 ADC 

唬崵㼆韌 䚪胂 暵䖄胂媯 
䚪䫒⡤暵䖄胂媯ծ⩐翫䫒⡤暵䖄胂媯ծ

絕ざ鲿蚚ծ康猌鲿蚚ㄤ湱Ⱒ㼭ⴔ㶩 

 

 
㕃 4. 䫒⡤碫蚋暟 LC-MS/MS 䪮助ⴔ區㛇劥崨玐 

3.2 呍ꃑ碫蚋暟 
呍ꃑ碫蚋暟♸⠛絡涸蚋暟」嫱剒儑衼涸♧⚡暵䚍僽僒「ⵌ⡤ⰻ呍ꃑꃍ涸⡲欽罜鴽鸟꣭

鍒Ⱘ剣匧♶珘㹁䚍䎇⚂㖈⡤ⰻ婎殆ꆀ㼱崽䏞⡛կ䌢欽涸唬崵倰岁剣 PCR 㹁ꆀ岁ծELISAծ
LCMSծ㛇✵呍ꃑ勇❜涸ꃍ翫咕䱹ⴔ區HELSA 䪮助瘝կⰦ务LC-MS/MS 䪮助㼆㻑呍薗
ꃑ蚋暟Ⱘ剣넞⾝併䏞ծ넞鷥䭊䚍ծ腊㢿⼓ⴔ 5畮ㄤ 3畮涸綫瀊去靧暟涸⠏⸷䧭⚹㻑呍薗
ꃑ PK ♸ TK 霉⠮涸⚺崨唬崵倰岁կ 

 
㕃 5. 呍ꃑ碫蚋暟 LC-MS/MS 䪮助ⴔ區㛇劥崨玐[2] 

4 ⴔ區䪮助ꦼ挿 
欰暟䪮助蚋暟⡤ⰻⴔ區꬗⚰霽㢴䪮助ꦼ挿կ껷⯓欰暟䪮助蚋暟涸撑勇絕匬ㄤ䒗餘䚍絛

ⴔ區䌄勻✫䊭㣐䮋䧶կ⢾㥵䫒⡤碫〳腊㶸㖈祪㛇⻊ծ膴ꃀ腂瘝㢴猫⥝껑鵯❈⥝껑〳腊䕧
ㆇ蚋暟涸崞䚍ㄤ珘㹁䚍կⰦ妃欰暟䪮助蚋暟欰暟呋劥务湡叻暟涸崽䏞鸑䌢鳅⡛⚂㶸㖈㣐
ꆀ䎁䪓暟餘կ♶ず蚋暟涸絕匬暵䚍㖈唬崵鵂玐务鵮⠔䌄勻ꬋ暵䒗䚍エ꣡➢罜䕧ㆇ䂽䕎♸
㹁ꆀ腊⸂կ鵯❈꡼곿㼆ⴔ區倰岁涸⾝併䏞ㄤ鷥䭊䚍䲿ⴀ✫䖎넞銳宠կ姼㢪欰暟䪮助蚋暟涸
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去靧❡暟撑勇㢴呋剣❈去靧暟〳腊➠Ⱘ剣欰暟崞䚍꨽銳ず傞唬崵կ欰暟䪮助蚋暟涸⯝氋
⾲䚍⛲僽♧⚡ꅾ銳꡼곿䫒蚋䫒⡤涸❡欰〳腊䎁䪓ⴔ區絕卓կ剒た欰暟䪮助蚋暟涸⡤ⰻⴔ
䋒ㄤ去靧〳腊㔔⚡⡤䊵䒗罜♶ず鵯㟞⸈✫ⴔ區涸撑勇䚍կ 

⚹䎾㼆鵯❈䮋䧶꨽銳♶倗䒓〄倝涸ⴔ區䪮助ㄤ倰岁կ⢾㥵餘靶䪮助涸䎾欽〳⟄䲿넞
ⴔ區涸⾝併䏞ㄤ鷥䭊䚍倝㘗呋ㅷ⵸㢅锐倰岁涸䒓〄〳⟄䲿넞ⴔ區佪桧暵婋唬崵霃㢊➢
呏劥副鍒Ɀエ꣡瘝唬崵ꦼ挿欰暟⥌䜂㷖䊨Ⱘ涸䒸Ⰶ〳⟄刿㥩㖑鍒區撑勇涸ⴔ區侨研կず傞
鵮꨽銳⸈䔂倰岁㷖낉霆烁⥂ⴔ區絕卓涸ⲥ烁䚍ㄤ〳ꬑ䚍կ 

欰暟䪮助蚋暟涸⡤ⰻⴔ區匬䧭✫♧⚡傁撑勇⿶䭯絯鵳⻊涸곭㚖㸐䎛岌巑渷✫➢礵絈涸
呋劥⵸㢅锐姿낢ⵌ㼺畮넞礵䏞ⴔ區䪮助涸ぐ⚡㽻꬗կꊹ✵欰暟䪮助蚋暟䨾㾝梡涸杝暵蚋去⸓
⸂㷖暵䚍⿺欰锐㾩䚍猰灇➃プ姻♶䥮确程䎇⠏⻊ⴔ區瘻殜傋㖈㟞䔂ⴔ區涸礵烁䚍ծ⾝併
䏞⿺佪桧կ㖈姼鵂玐务騗㷖猰ざ⡲涸䔂⻊⟄⿺欰暟㷖ծ⻊㷖ծ⥌䜂㷖瘝㢴㷖猰濼霋涸帿䏞
輑ざ⚹欰暟䪮助蚋暟涸⡤ⰻⴔ區䒓鳧✫♧禹⴩倝곽⚂㺢剣悶⸂涸騟䖈կ㾝劅劢勻ꥥ满ⴔ
區䪮助涸♶倗礵鵳♸⴯倝欰暟䪮助蚋暟涸灇〄鵳玐㼜姿Ⰶ♧⚡刿⚹넞佪涸Ⰼ倝꣌媯կ鵯♶
➑㼜匧㣐⤛鵳欰暟⼕蚋곭㚖涸瑲灶䚍鵳㾝鵮㼜⢪䧮又腊㢿刿⸈Ⰼ꬗⚂帿Ⰶ㖑峯㻋欰暟䪮助
蚋暟暟㖈⡤ⰻ涸⸓䙖遤⚹➢罜⚹欰暟䪮助蚋暟暟涸⴯倝〄㾝岤Ⰶ♶番⸓⸂կ 

 
⿬罌俒柄 
[1] 饭㫺,꣥銯侢.欰暟㣐ⴔ㶩蚋暟涸蚋去⸓⸂㷖灇瑕鵳㾝[J].蚋㷖鵳㾝,2018,42(08):592-598. 
[2] BioRender. (2025). [EB/OL]. https://BioRender.com. 
[3] 㻑呍薗ꃑ蚋暟掚挿翸送LC-MS 㖈Ⱖ欰暟ⴔ區务涸䎾欽[EB/OL]. pharnexcloud. 2022-04-28[2024-07-
20]. https://www.pharnexcloud.com/zixun/sd_4483. 
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痦 2 畎 欰暟ⴔ區倰岁낉霆䭷㼋⾲ⴭ 
欰暟ⴔ區僽䭷ⵄ欽蒀靶岁ծ蒀靶-餘靶翫欽岁䧴ꂁ⡤絕ざ岁LBA瘝䪮助㼆欰暟㛇餘务

涸䫒⡤餘ծ㢴胂瘝㣐ⴔ㶩暟餘䧴蚋暟ծ去靧❡暟瘝㼭ⴔ㶩暟餘鵳遤㹁ꆀⴔ區涸猰㷖㹊낉կ湡
⵸欰暟ⴔ區䎛岌䎾欽✵蚋去⸓⸂㷖ծ蚋佪⸓⸂㷖ծ嫫去⸓⸂㷖ծ♧荝䚍霉⟟⟄⿺欰暟ⵄ欽
䏞瘝㢴⚡倰꬗կ鸑鵂欰暟ⴔ區灇瑕➃プ〳⟄ⲥ烁㖑崵㹁欰暟呋ㅷ务蚋暟⿺Ⱖ去靧❡暟涸崽
䏞鵳罜霉⠮蚋暟涸エ佐ծⴔ䋒ծ去靧ㄤ䱗屧瘝暵䚍⚹蚋暟涸灇〄ծ㸝Ⰼ䚍ㄤ剣佪䚍霉⠮
䲿⣘Ⱒꝶ侨研佅䭯կ搬罜歋✵欰暟㛇餘䧭ⴔ撑勇⚡⡤ꢂ䊵䒗儑衼⚂欰暟ⴔ區覆⿺呋ㅷ
佐꧋ծ㶸⪰ծ⵸㢅锐ծⴔ區⟄⿺侨研鍒靀瘝㢴⚡撑勇姿낢猰灇➃プ꨽銳霆僈㖈暵㹁欰暟㛇
餘务崵㹁ⴔ區暟ゎꆀ涸暵㹁倰岁僽〳ꬑ⚂〳ꅾ撑涸鵯⛲㽠ⴀ梡✫⺫ゎ⠍㢴姿낢ㄤ玐䎸涸欰
暟ⴔ區倰岁낉霆㹊낉կ欰暟ⴔ區倰岁낉霆涸⿬侨⚺銳⺫䭍鷥䭊䚍ծ㹁ꆀ♴ꣳծⲥ烁䏞ծ礵
㺙䏞ծ㛇餘佪䎾⟄⿺ⴔ區暟㖈欰暟㛇餘务涸珘㹁䚍瘝Ⱒꝶ暵䖄կ〫 剣絑鵂⚚呔낉霆涸ⴔ區倰
岁䩞腊⚹蚋暟ㄤ欰暟ⵖㅷ涸㸝Ⰼ䚍ㄤ剣佪䚍䲿⣘Ⱒꝶ侨研佅䭯կ 

1 㕂ⰻ㢪欰暟ⴔ區倰岁낉霆梡遤岁錞 
⚹✫烁⥂ⴔ區倰岁涸猰㷖䚍ㄤ〳ꬑ䚍ծ⥂ꥻ蚋ㅷ餘ꆀㄤ㸝Ⰼ䚍ծ⤛鵳⼕蚋䊨⚌Ⰼ椕⻊〄

㾝ծ䭷㼋欰暟ⴔ區倰岁涸䎾欽ㄤ㹊騨⟄⿺䲀⸓⼕蚋猰䪮涸⴯倝ㄤ〄㾝ぐ㕂紹紹䒊用䎇㹊倶
欰暟ⴔ區倰岁낉霆涸湱Ⱒ岁錞♸䭷㼋⾲ⴭկ 

邍. 欰暟ⴔ區遤⚌倰岁낉霆梡遤⚺銳涸⿬撑岁錞 

〄䋒劼匬 䭷㼋⾲ⴭ 剒倝晜劥䞔ⲃ 霹僈 

妍崍蚋ㅷ！锐㽷 
European Medicines 

Agency, EMA 

Guidance on 
bioanalytical method 

validation 
2015 晜 - 

➃欽蚋ㅷ䪮助銳宠㕂꣢⼸靈
锐✲⠔ 

The International Council 
for Harmonisation of 

Technical Requirements for 
Pharmaceuticals for Human 

Use, ICH 

Bioanalytical method 
validation and study 
sample analysis, M10 

2022 䎃 5 剢
剒倝골䋒 

FDA ず䎃〄俒邍爙ꅷ紵 
EMA ず䎃〄䋒 Q&A䎇✵ 2023 䎃 1 剢
21 傈欰佪 
NMPA2023 䎃 1 剢 29 傈〄䋒 2023 䎃
痦 16 尼Ⱆデ荈 2023 䎃 7 剢 29 傈饰涸
灇瑕㖲鷓欽շM10欰暟ⴔ區倰岁낉霆⿺
呋ㅷⴔ區ո㕂꣢➃欽蚋ㅷ⼸靈⠔䭷㼋⾲ⴭ 

务㕂㕂㹻蚋ㅷ港漛！锐㽷
National Medical Products 

Administration, NMPA 

շ务㕂蚋Ⱙո 
9012շ欰暟呋ㅷ㹁ꆀⴔ
區倰岁낉霆䭷㼋⾲ⴭո

ChP/9012/2020 

2015 䎃〄䋒 
2020 䎃刿倝 
2025 䎃ⴵꤑ 

2025 晜蚋Ⱙⴵꤑ 9012 䭷㼋⾲ⴭ䎇䭷ⴀ
♸ ICH M10 䭷㼋⾲ⴭ湱ず 

繠㕂굹ㅷ蚋ㅷ港漛！锐㽷 
U.S Food and Drug 

Administration, FDA 

Bioanalytical Method 
Validation for 
Biomarkers 

2025 䎃 1 剢
21 傈剒倝〄䋒 

霪口俒⟝僽 ICH M102022涸邉⯎㼆
欰暟叻䘋暟涸欰暟ⴔ區倰岁䲿⣘䭷㼋ず
傞㹒䋒 2018 䎃 5 剢〄䋒涸շBioanalytical 
Method Validationո䭷㼋俒⟝㼜鄄丵㔐 
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2 欰暟ⴔ區倰岁낉霆涸㛇劥銳宠 
⚹鼙⯝♸ CDEծICH 涸湱Ⱒ䭷㼋⾲ⴭꅾ〜䎇鴪ⵌ⥂䭯♧荝涸銳宠2025 晜շ务㕂蚋

Ⱙոⴵꤑ ChP/9012/2020 䭷㼋⾲ⴭ䎇䭷ⴀ叻ⲥ銳宠♸ ICH M10 䭷㼋⾲ⴭ湱ずկ㖈鵯ꅽ
䧮又㼜ꅾ挿㼆 ICH M102022䭷㼋⾲ⴭ务欰暟ⴔ區倰岁蒀靶岁낉霆涸罌㻋고湡鵳遤ꢞ
鶣կ 

2.1 鷥䭊䚍 
鷥䭊䚍僽䭷㖈欰暟㛇餘务㶸㖈悶㖈䎁䪓暟餘傞ⴔ區倰岁腊㢿⼓ⴔ䎇ⲥ烁崵㹁䖉崵暟涸

腊⸂կ霉⠮鷥䭊䚍傞꨽烁⥂瑟涯呋ㅷ⽰♶ゎ䖉崵暟䧴ⰻ叻涸㛇餘呋ㅷ㖈䖉崵暟䧴ⰻ叻
涸⥂殆傞ꢂ㢅偽䎁䪓絆ⴔ䒸饰涸儑衼ㆇ䎾կ 

呏研 M10 䭷㼋⾲ⴭ⚹✫⯎ⴔ낉霆鷥䭊䚍䎾⢪欽荛㼱勻荈 6 ⚡♶ず⚡⡤/䪠妃⚂⚹
ꬋ很過ㄤꬋ넞腒涸瑟涯㛇餘鵳遤㹊낉կ㖈㹊낉鵂玐务蕯麁ⵌ暵婋䞔ⲃ㥵很過㛇餘䧴넞
腒㛇餘ⴭ꨽괄㢪荛㼱罌㻋♧猫勻彂涸姼碫暵婋㛇餘կ鵯僽㔔⚹很過ㄤ넞腒朐䙖〳腊䕧ㆇ欰
暟㛇餘涸絆䧭➢罜䎁䪓ⴔ區絕卓涸ⲥ烁䚍կ 

M10 䭷㼋⾲ⴭ銳宠䎾忘駈⟄♴勵⟝㖈嫦⚡罌㻋涸㛇餘务䎁䪓絆ⴔ涸ㆇ䎾♶䎾넞✵䖉
崵暟剒⡛㹁ꆀꣳLLOQㆇ䎾涸 20%ず傞⛲♶䎾넞✵ LLOQ 呋ㅷ务ⰻ叻ㆇ䎾涸 5%կ鵯
♧叻ⲥ烁⥂✫ⴔ區倰岁涸併䠭䏞ㄤⲥ烁䚍鼙⯝✫䎁䪓暟餘㼆崵㹁絕卓涸悶㖈䕧ㆇկ 

2.2 暵䒗䚍 
暵䒗䚍僽欰暟ⴔ區倰岁涸呍䗱腊⸂㸐䭷涸僽霪倰岁腊㢿ⲥ烁唬崵ㄤ⼓ⴔ䖉崵暟♸Ⱖ➭

ぐ猫暟餘鵯❈暟餘〳腊⺫䭍♸䖉崵暟絕匬湱鵛涸湱Ⱒ暟餘㥵ず禹暟ծ去靧暟ծ䒗匬⡤ծ
勇餘瘝կ呏研 M10 涸䭷㼋⾲ⴭ蕯欰暟㛇餘务곫劍⠔㶸㖈鵯❈湱Ⱒ暟餘齡⛎㖈倰岁낉霆
꣌媯䧴ⴔ區絛蚋⵸涸灇瑕呋ㅷ傞㽠䗳곢霉⠮㸐又㼆ⴔ區倰岁涸䕧ㆇկ 

䔲ꅷ欽巊餘翫欽LC-MS䪮助傞鸑䌢⺫䭍⟄♴Ⳝ⚡姿낢껷⯓嫱鳅䖉崵暟♸悶㖈
湱Ⱒ䎁䪓暟餘涸ⴔ㶩ꆀ⟄烁雩㸐又⛓ꢂ涸䊵䒗䚍Ⱖ妃鸑鵂蒀靶䪮助㹊梡䖉崵暟♸湱Ⱒ
暟餘涸剣佪ⴔ猌姼㢪㖈䗳銳傞鵮꨽霉⠮去靧暟鲮⻊⚹䖉崵暟嫢⡤涸〳腊䚍䎇鵳遤湱
䎾涸鿈ⴔ낉霆կ 

㼆✵暵䒗䚍涸䱹「叻ⲥ鸑䌢♸鷥䭊䚍⥂䭯♧荝կ鵯䠑㄂满㖈罌㻋涸㛇餘务⟣⡦䎁
䪓暟餘涸ㆇ䎾鿪♶䎾넞✵䖉崵暟剒⡛㹁ꆀꣳLLOQㆇ䎾涸 20%ず傞⛲♶䎾넞✵ LLOQ
呋ㅷ务ⰻ叻ㆇ䎾涸 5%կ鵯呋涸叻ⲥ烁⥂✫ⴔ區倰岁涸ⲥ烁䚍ㄤ〳ꬑ䚍➢罜腊㢿ⲥ烁崵㹁
䖉崵暟涸崽䏞罜♶「Ⱖ➭暟餘涸䎁䪓կ 

2.3 㛇餘佪䎾 
㛇餘佪䎾僽䭷㖈欰暟ⴔ區倰岁务歋✵欰暟㛇餘务㶸㖈涸䎁䪓暟餘⿺鸑䌢劢鄄霋ⵆ涸䧭

ⴔ㼋荝䖉崵暟涸ㆇ䎾〄欰」⻊涸梡韌կ㖈倰岁낉霆涸鵂玐务㼆♶ず勻彂ㄤ䪠妃ꢂ涸㛇餘
佪䎾鵳遤帿Ⰶ罌㻋僽荛Ⱒꅾ銳涸կ 

呏研 M10 涸䭷㼋⾲ⴭ㛇餘佪䎾涸霉⠮䎾㛇✵荛㼱 3 ⚡ꅾ撑涸⡛崽䏞ㄤ넞崽䏞餘䱽呋
ㅷ鵳遤ⴔ區կ⚹烁⥂霉⠮涸ⲥ烁䚍ㄤⰌ꬗䚍嫦⚡ꅾ撑呋ㅷ鿪䎾⢪欽荛㼱勻荈 6 ⚡♶ず勻彂
䧴䪠妃涸㛇餘鵳遤ⵖ㢊կ鵯呋涸霃雦剣⸔✵䯲䯝䎇ꆀ⻊㛇餘务〳腊㶸㖈涸」䒗䚍ㄤ䎁䪓㔔
稇կ 
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㼆✵嫦⚡勻彂䧴䪠妃涸㛇餘Ⱖⲥ烁䏞䎾䱽ⵖ㖈叻爙崽䏞涸±15%⟄ⰻ鵯导僥✫ⴔ區
倰岁㖈撑勇㛇餘梠㞯务㼆䖉崵暟崽䏞涸ⲥ烁崵ꆀ腊⸂կず傞礵㺙䏞⟄」䒗禹侨涰ⴔ
嫱%CV 邍爙♶䎾馄鵂 15%鵯烁⥂✫ⴔ區倰岁㖈♶ず㛇餘勵⟝♴涸♧荝䚍ㄤ珘㹁䚍կ 

2.4 吥ⲥ刼絁ㄤ薴㔵 
吥ⲥ刼絁僽䲽絚䖉崵暟叻爙崽䏞♸ⴔ區ㆇ䎾⛓ꢂⰢ禹涸䊨Ⱘկ㸐鸑鵂㼜溶濼崽䏞涸䖉崵

暟⸈Ⰶ瑟涯㛇餘务ⵖ㢊吥姻叻呋鵯❈叻呋巑渷곫㹁涸崽䏞薴㔵鵳罜匬䧭吥ⲥ刼絁կ㖈倰
岁낉霆崨玐务吥ⲥ刼絁涸㹁ꆀ薴㔵歋剒⡛㹁ꆀꣳLLOQㄤ剒넞㹁ꆀꣳULOQ歲㹁կ 

M10 䭷⽂銳宠吥ⲥ刼絁⺫ゎ瑟涯呋ㅷծꨪ 崽䏞呋ㅷ➑ゎⰻ叻涸瑟涯呋ㅷ⟄⿺荛㼱Ⱉ
⚡崽䏞紩ⵆ涸吥姻叻呋巑渷 LLOQ ㄤ ULOQկ鵯❈吥姻叻呋♸崽䏞⛓ꢂ涸ㆇ䎾Ⱒ禹䎾ꅷ
欽皍⽀涸㔐䔱垷㘗勻䲽鶣կ낉霆鵂玐务䨾剣痗ざ銳宠涸吥ⲥ刼絁㖲꨽䲿❜䫣デⰦ务荛㼱䎾
⺫ゎ♲⚡杝用ⴔ區䪠妃涸吥ⲥ刼絁鵯❈䪠妃〳㖈♶ず㣔ⰻ鵳遤罌㻋կ㖈 LLOQ ㄤ ULOQ 宐
䎂吥姻叻呋涸㔐皾崽䏞䎾㖈叻爙崽䏞涸±20%⟄ⰻⰦ➭崽䏞宐䎂䎾㖈叻爙⧩涸±15%⟄
ⰻկ荛㼱 75%涸吥姻叻呋巑渷荛㼱Ⱉ⚡崽䏞紩ⵆ꨽忘駈副鶣叻ⲥկ㖈ꅾ撑崵㹁涸䞔ⲃ
♴M10 䭷ⴀ嫦⚡崽䏞紩ⵆ荛㼱剣 50%涸吥姻叻呋䎾鴪ⵌ䱹「叻ⲥLLOQ ⚹±20%Ⱖ➭
崽䏞⚹±15%կ蕯吥ⲥ刼絁务㶸㖈♶痗ざ䱹「叻ⲥ涸崽䏞挿ⴭ霪吥姻叻呋䎾鄄䒙欽䎇
ꅾ倝䬾ざ⿡ꤑ霪挿た涸吥ⲥ刼絁կ 

2.5 ⲥ烁䏞♸礵㺙䏞 
㖈霉⠮ⲥ烁䏞ㄤ礵㺙䏞傞M10 䭷⽂錞㹁✫♧㤛⚚靭涸玐䎸կ㸐鸑鵂ⴔ區嫦⚡ⴔ區䪠ⰻ

鿈䪠ⰻ⟄⿺♶ずⴔ區䪠⛓ꢂ䪠ꢂ涸餘䱽呋劥勻烁㹁鵯⚙고䭷叻կ㖈倰岁낉霆꣌媯
꨽ⲥ㢊荛㼱㔋⚡崽䏞宐䎂涸餘䱽呋ㅷ鵯❈呋ㅷ䎾ⴔ䋒㖈吥ⲥ刼絁涸薴㔵ⰻⰨ⡤⺫䭍剒
⡛㹁ꆀꣳLLOQծLLOQ ♲⦔⟄ⰻ涸⡛崽䏞餘䱽LQCծ吥ⲥ刼絁薴㔵紨 30%։50%涸务
崽䏞餘䱽MQC⟄⿺荛㼱⚹剒넞㹁ꆀꣳULOQ75%涸넞崽䏞餘䱽HQCկ 

⚹✫霉⠮䪠ⰻⲥ烁䏞ㄤ礵㺙䏞嫦⚡崽䏞宐䎂涸餘䱽呋ㅷ꨽㖈ず♧ⴔ區䪠务荛㼱鵳遤❀
妃ⴔ區կ罜䪠ꢂⲥ烁䏞ㄤ礵㺙䏞涸霉⠮ⴭ꨽鸑鵂㼆嫦⚡崽䏞宐䎂涸餘䱽呋ㅷ㖈荛㼱⚙㣔ⰻ
罌㻋涸♲⚡ⴔ區䪠絕卓鵳遤絾ざ霉⟟կM10 暵ⵆ䔂靈ⴔ區䪠务涸餘䱽呋ㅷ䎾♸곫劍霚낉呋
ㅷ㖈湱ず勵⟝♴⪰㶸կ 

㖈䱹「叻ⲥ倰꬗ꤑ LLOQ 㢪嫦⚡崽䏞宐䎂涸餘䱽呋ㅷⲥ烁䏞䎾㖈叻爙⧩涸±15%⟄
ⰻ罜 LLOQ 涸ⲥ烁䏞〳佞㺈荛叻爙⧩涸±20%կず呋㖑ꤑ LLOQ 㢪嫦⚡崽䏞宐䎂餘䱽
呋ㅷ涸礵㺙䏞%CV♶䎾馄鵂 15%LLOQ 涸礵㺙䏞ⴭ♶䎾馄鵂 20%կ 

2.6 婎殆 
婎殆佪䎾僽䭷⵸♧⚡呋ㅷ㖈ⴔ區⟉㐼副麰殆涸婎⡮暟餘㼋荝た絯呋ㅷ崵㹁崽䏞〄欰」

⻊涸梡韌կ㖈倰岁䒓〄꣌媯M10 䭷⽂䔂靈䎾㼆婎殆佪䎾鵳遤霉⠮䎇㽴〳腊ꅷ》䲃倶㼜Ⱖ
꣭荛剒⡛կ㖈낉霆鵂玐务鸑鵂㖈넞崽䏞呋ㅷ㥵剒넞㹁ꆀꣳ ULOQ 呋ㅷ⛓たⴔ區瑟涯呋
ㅷ〳⟄罌㻋婎殆佪䎾涸Ⱘ⡤䞔ⲃկ 

呏研 M10 涸錞㹁ULOQ 呋ㅷ⛓た涸瑟涯呋ㅷ务婎殆暟涸ㆇ䎾♶䎾馄鵂 LLOQ 呋ㅷ务
䖉崵暟涸 20%ず傞⛲♶䎾馄鵂ⰻ叻ㆇ䎾涸 5%կ鵯♧叻ⲥ剣⸔✵烁⥂ⴔ區倰岁涸ⲥ烁䚍ㄤ
〳ꬑ䚍鼙⯝婎殆暟㼆た絯呋ㅷ崵㹁絕卓❡欰䎁䪓կ 
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〥㢪䭷㼋⾲ⴭ僈烁䭷ⴀ㥵卓婎殆♶〳鼙⯝䎾罌贊暵婋䲃倶㖈倰岁낉霆傞唬낉䎇
㖈霚낉呋ㅷⴔ區傞䎾欽鵯❈䲃倶⟄烁⥂♶䕧ㆇⲥ烁䏞ㄤ礵㺙䏞կ鵯〳腊⺫䭍㖈넞崽䏞呋ㅷ
た岤㼘瑟涯呋ㅷ搬たⴔ區♴♧⚡霚낉呋ㅷկ 

2.7 獺ꅺ〳ꬑ䚍 
獺ꅺ〳ꬑ䚍霉⠮僽烁⥂㖈䗳銳傞㼆呋ㅷ鵳遤獺ꅺ傞♶⠔㼆Ⱖ崽䏞涸ⲥ烁䏞ㄤ礵㺙䏞鸣

䧭♶葻䕧ㆇ涸Ⱒꝶ姿낢կ鵯♧霉⠮䎾⢪欽♸ꂁⵖ餘䱽呋ㅷ湱ず暟猫勻彂涸瑟涯㛇餘鵳遤կ
M10 䭷⽂僈烁錞㹁欽✵獺ꅺ涸餘䱽呋ㅷ崽䏞䎾넞✵剒넞㹁ꆀꣳULOQ䎇ꅷ欽瑟涯㛇
餘鵳遤獺ꅺկ⚹烁⥂唬崵崽䏞㖈吥ⲥ刼絁薴㔵ⰻ鄄ⲥ烁⚂礵㺙㖑崵ꆀ嫦⚡獺ꅺ㔔㶩荛㼱䎾
鵳遤❀妃崵㹁䎇⚂鵯❈崵㹁䎾㖈ず♧䪠妃ⰻ模䧭կ 

獺ꅺ餘䱽涸䎂㖲ⲥ烁䏞䎾䱽ⵖ㖈叻爙⧩涸±15%⛓ⰻ罜礵㺙䏞%CVⴭ♶䎾馄鵂
15%կ㖈暵㹁䞔ⲃ♴㥵卓霚낉㛇餘ꦼ⟄蜦》〳 ⟄㖈霆僈♶䕧ㆇ礵㺙䏞ㄤⲥ烁䏞涸⵸䲿♴
⢪欽剏去㛇餘鵳遤獺ꅺկ 

2.8 珘㹁䚍 
珘㹁䚍涸罌㻋湡涸㖈✵烁⥂呋ㅷ㖈ⵖ㢊ծ㢅锐ծⴔ區⟄⿺⪰㶸鵂玐务涸嫦♧姿乼⡲鿪♶

⠔㼆䖉崵暟涸崽䏞❡欰♶ⵄ䕧ㆇկ鵯♧罌㻋鸑䌢鸑鵂㼆餘䱽呋ㅷ涸崵霚勻鵳遤낉霆⚂餘䱽
呋ㅷ涸⪰㶸傞ꢂ꨽♸灇瑕呋ㅷ⥂䭯♧荝䧴刿Ɤ⟄烁⥂䨾蜦䖤涸侨研腊㢿⯎ⴔ导僥呋ㅷ涸珘
㹁䚍䞔ⲃկ歋✵俒柄䫣麤涸侨研䖃䖃♶駈⟄Ⰼ꬗霆僈珘㹁䚍絕卓㔔姼㹊꣢罌㻋儑䖤㽍⚹ꅾ
銳կ 

M10 䭷⽂霫絈錞㹁✫珘㹁䚍罌㻋涸㢴⚡倰꬗⺫䭍ⲏ輑珘㹁䚍ծ⵸㢅锐珘㹁䚍ծꟋ劍珘
㹁䚍ծ㢅锐た珘㹁䚍⟄⿺⪰㢊巊ㄤ䊨⡲巊务䖉崵暟ㄤⰻ叻涸珘㹁䚍կ㼆✵過崰㛇餘呋ㅷ
M10 鵮괄㢪銳宠罌㻋Ⰼ過珘㹁䚍կ珘㹁䚍罌㻋鸑䌢ꅷ欽⡛ծ넞崽䏞涸珘㹁䚍餘䱽呋ㅷ鵳遤
嫦⚡崽䏞荛㼱ⲥ㢊♲口䎇銳宠㛇餘务䖉崵暟涸珘㹁䚍㖈嫦♧崽䏞涸㖲⧩䎾㖈叻爙崽䏞涸±
15%薴㔵ⰻկ蕯灇瑕呋ㅷ涸崽䏞䭯絯넞✵吥ⲥ刼絁涸剒넞㹁ꆀꣳULOQⴭ䎾湱䎾䲿넞珘
㹁䚍餘䱽呋ㅷ涸崽䏞կ 

㖈罌㻋Ɤ劍珘㹁䚍傞㼆✵⻊㷖蚋暟Ⱖ⥂㶸庛䏞涸珘㹁䚍〳⟄㢪䲀ⵌ刿⡛庛䏞罜㼆
✵欰暟蚋ⴭ〳鸑鵂䭍尼岁勻霉⠮珘㹁䚍⽰㖈ⴔⵆ罌㻋⚙⚡庛䏞♴涸珘㹁䚍た〳霆僈霪
庛䏞薴㔵ⰻ涸珘㹁䚍կ 

2.9 ⱄ鵳呋ꅾ梡䚍 
M10 䭷ⴀ倰岁涸〳ꅾ撑䚍鸑鵂餘䱽呋ㅷ涸ꅾ撑崵ꆀ勻霉⠮䎇⚂鸑䌢⺫ゎ㖈礵㺙䏞ㄤ

ⲥ烁䏞涸霉⠮务կ搬罜㥵卓〄欰⢾㥵⟉㐼佦ꥻծ务倗䧴Ⱖ➭⾲㔔㼋荝㼆呋ㅷ鵳遤ⱄ鵳呋傞
ⴭ䎾霉⠮ⱄ鵳呋〳ꅾ撑䚍⟄烁㹁溶㢅锐呋ㅷ涸〳欽䚍䎇佅䭯Ⱖ㖈ⱄ鵳呋⵸涸⪰㶸կⱄ鵳
呋〳ꅾ撑䚍鸑鵂ꅾ倝鵳呋♧絆⪰㶸た涸吥ⲥㅷ⟄⿺荛㼱❀口ꅾ撑涸⡛ծ务ծ넞崽䏞餘䱽呋ㅷ
鵳遤霉⠮կ䱹「叻ⲥ劢僈烁䭷ⴀ告銳宠낉霆絕卓䎾⺫ゎ㖈낉霆䫣デ务䧴㖈鵳遤灇瑕傞䲿
⣘涸欰暟ⴔ區䫣デ务կ 

2.10 㔐佐桧 
M10 务㔐佐桧涸낉霆고湡兽劢㖈蒀靶岁倰岁낉霆고湡⴩ⴀ告㖈VII.ADDITIONAL 

CONSIDERATIONS (7)Ⱖ➭罌贊고湡♴㼆㔐佐桧鵳遤邍鶣կM10 銳宠㼆✵ꅷ欽呋ㅷ䲿》



 

 
10 

 

涸倰岁䎾霉⠮㔐佐桧կ㔐佐桧䎾⟄鸑鵂呋ㅷ䲿》ㄤ倰岁㢅锐姿낢涸溶濼ⴔ區暟ꆀ涸涰ⴔ嫱
勻䫣デկ㔐佐桧䎾鸑鵂嫱鳅幑⸈ⴔ區暟䎇㢅锐た涸欰暟呋ㅷ务涸ⴔ區暟ㆇ䎾♸㢅锐たⱄ幑
⸈ⴔ區暟涸欰暟瑟涯呋ㅷ务涸ㆇ䎾勻烁㹁կ⧩䖤岤䠑涸僽M10 㼆✵䱹「叻ⲥ䭷ⴀⴔ區暟
涸㔐佐桧偽꨽鴪ⵌ 100%告ⴔ區暟ㄤⰻ叻暟㥵卓⢪欽涸㔐佐玐䏞䎾⥂䭯♧荝կ䒊雳鸑
鵂嫱鳅㢴⚡崽䏞鸑䌢⚹⡛ծ务ծ넞♲⚡崽䏞涸䲿》呋ㅷ涸ⴔ區絕卓勻鵳遤㔐佐桧㹊낉կ 

㖈模䧭倰岁㷖낉霆た霪ⴔ區倰岁⽰〳䎾欽✵㹊꣢呋ㅷ涸唬崵䊨⡲կ㖈姼鵂玐务M10 
䭷㼋⾲ⴭ㼆霚낉呋ㅷⴔ區务涸ⴔ區䪠絆䧭ծ䱹「叻ⲥծ吥姻薴㔵⟄⿺ⱄⴔ區瘝倰꬗霃㹁✫湱
䎾涸Ⱘ⡤銳宠կ姼㢪ꛏ㼆溶낉霆ⴔ區倰岁䨾鵳遤涸㼭䌴䏞靈侮⟄⿺㖈♶ず고湡䧴㖑挿ꢂ
鲮獴낉霆倰岁傞⾲ⴭ銳宠䲿⣘✫Ⱒ✵鿈ⴔ낉霆⿺❜⿸낉霆涸錞薴䚍䭷㼋կ 

ꥥ满倝蚋灇〄涸♶倗〄㾝ぐ⚡㕂㹻♸㖑⼓欰暟ⴔ區倰岁湱Ⱒ岁錞䭷⽂⛲㖈♶倗鶛去刿
倝կ鵯❈䭷㼋⾲ⴭ涸刿倝ㄤ模㊤♶➑导僥✫ぐ㕂ㄤ㖑⼓㖈港！⡤禹ծ䪮助宐䎂副涸剒倝鵳
㾝⛲⡤梡✫㼆蚋暟灇〄餘ꆀㄤ㸝Ⰼ䚍涸刿넞銳宠կぐ㕂ㄤ㖑⼓鿪㖈⸖⸂烁⥂欰暟ⴔ區倰岁
涸ⲥ烁䚍ㄤ〳ꬑ䚍⟄忘駈倝蚋灇〄鵂玐务傈渤⚚呔涸侨研꨽宠կず傞♶ず岁錞ꢂ䨾㶸㖈
涸䊵䒗⛲⚹湱Ⱒ곭㚖涸➢⚌➃プ䲿⣘✫刿㢴涸鷥䭊ㄤ⿬罌⤛鵳✫㕂꣢ꢂ涸❜崨♸ざ⡲կ㖈
鷅宠蚋暟灇〄涸넞佪䚍ㄤ⴯倝䚍涸ず傞ぐ㕂ㄤ㖑⼓⛲㖈Ⱏず⸖⸂烁⥂欰暟ⴔ區倰岁낉霆
涸猰㷖䚍ծ錞薴䚍ㄤ♧荝䚍⚹倝蚋涸䧭⸆副䋑ㄤ➃碫⨴䐀✲⚌涸〄㾝餑柄⸂ꆀկ 

 
⿬罌俒柄 
[1] European Medicines Agency, Guideline on Bioanalytical Method Validation,2011. 
[2] The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for 

Human Use. Bioanalytical method validation and study sample analysis M10[S]. 2022. 
[3] 㕂㹻蚋Ⱙ㨼プ⠔.务⼶➃字Ⱏㄤ㕂蚋Ⱙ㔋鿈[S].⻌❩:务㕂⼕蚋猰䪮ⴀ晜爢,2025. 
[4] U.S. Department of Health and Human Services Food and Drug Administration. Bioanalytical Method 

Validation for Biomarkers Guidance for Industry[S]. 2025. 
[5] 〽 悑 , 龨 晊 , 卌 馄 , 瘝 . 欰 暟 ⴔ 區 倰 岁 낉 霆 ⿺ 欰 暟 呋 ㅷ ⴔ 區 ぐ 䭷 㼋 ⾲ ⴭ ꢂ 涸 嫱 鳅 [J]. 务 㕂 蚋 暟 霉

⟟,2023,40(06):470-479. 
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痦 3 畎 䎾欽俒꧋ 

3.1 㢴胂碫蚋暟 

㢴胂⡲⚹♧碫歋孽㛇ꃑ鸑鵂胂ꝶ鵶䱹罜䧭涸欰暟崞䚍ⴔ㶩Ⱖ絕匬杝暵⚂⸆腊㢴呋
㽍Ⱖ㖈蚋暟䒓〄곭㚖㾝梡ⴀ䊭㣐涸悶⸂կ㸐又♶➑⥂䭯✫♸㣔搬䫒⡤餘湱⡃涸絕匬暵䖄鵮
腊㢿㖈撑勇涸欰暟⡤ⰻ梠㞯务垷䬾䧴䎁䪓絈脅⥌尼⠛㼋騟䖈➢罜〄䮦䔂㣐涸蚋锐⡲欽կ鵯
碫㢴胂蚋暟⳪⦶Ⱖⴔ㶩ꆀ鷓务ծ絆絉瑬鷳⸂䔂ծ欰暟崞䚍넞瘝暵䚍㖈屛毫氨汥！锐ծ拧
氿䚍氬氻ծ祪㽶氻瘝㢴猫氬氻副㾝梡ⴀ✫儑衼涸屛毫佪卓⚹⚰䎯䲿⣘✫倝涸屛毫瘻殜կ 

搬罜㢴胂蚋暟㖈欰暟呋ㅷⴔ區곭㚖涸䎾欽⽲꬗⚰满霽㢴䮋䧶կ歋✵Ⱖ屛毫⵫ꆀ鸑䌢鳅
⡛⚂欰暟⡤ⰻ㶸㖈㣐ꆀ絕匬湱⡃涸ⰻ彂䚍㢴胂䎁䪓暟⸈⛓㢴胂ⴔ㶩劥魧僒✵「ⵌꃍ⤛꣭
鍒涸䕧ㆇ鵯❈㔔稇Ⱏず匬䧭✫㢴胂蚋暟⡤ⰻⴔ區㖈⾝併䏞♸鷥䭊䚍副涸䊭㣐ꥻ烯կ⠛絡涸
ⴔ區倰岁「ꣳ✵唬崵⾝併䏞ㄤ暵䒗䚍䖃䖃ꦼ⟄忘駈㢴胂蚋暟⡤ⰻ礵烁㹁ꆀ涸꨽宠կ㔔姼
猰灇➃プ♶倗㼊宠刿⚹⯓鵳ծ礵烁涸ⴔ區䪮助⟄劍瑲灶鵯♧櫕곯կ 

鵛䎃勻巊湱蒀靶-餘靶翫欽䪮助LC-MS/MS⳪⦶Ⱖ넞⾝併䏞ծ馄넞ⴔ鳹桧⿺⼾馊涸
鷥䭊䚍㖈㢴胂碫蚋暟涸欰暟ⴔ區곭㚖鴽鸟䄕饰䧭⚹껷鷥涸ⴔ區䎂〵կLC-MS/MS 䪮助♶
➑㹊梡✫㼆湡叻㢴胂涸넞礵䏞㹁ꆀⴔ區鵮鸑鵂㢴紩餘靶䪮助帿Ⰶⶆ區Ⱖ⻊㷖絕匬⚹倝蚋
灇〄ծ蚋佪霉⟟⿺蚋去⸓⸂㷖灇瑕䲿⣘✫㗏㹊涸侨研佅丒կ搬罜LC-MS/MS 㖈㢴胂蚋暟ⴔ
區㹊騨务❠꬗⚰♧禹⴩䪮助䮋䧶⺫䭍㢴胂㖈蒀靶叙⿺禹絡！騟务涸婎殆エ꣡ծ呋ㅷ䲿》鵂
玐务涸佪桧♸珘㹁䚍ծ㢴胂ⴔ㶩涸ꃍ鍒⥂䫡⟄⿺猌㶩⻊佪桧涸⠏⻊瘝կ鵯❈䮋䧶銳宠猰灇➃
プꅷ》礵㺙涸瘻殜ㄤ⯓鵳涸䪮助䩛媯⟄烁⥂ⴔ區涸ⲥ烁䚍ㄤ〳ꬑ䚍կ 

㖈姼胜兞♴䀙峸⡲⚹巊餘翫欽䪮助곭㚖涸곭菔罏⳪⦶Ⱖ⵸屠涸巊餘翫欽䎂〵⿺杝暵
涸巊湱⵸畮霃雦ꛏ㼆尽繠呔됓胂ծ剏㼷屯胂瘝♧禹⴩掚꡶㢴胂蚋暟➢呋ㅷ⵸㢅锐ⵌ撑勇
㛇餘务涸倰岁㷖낉霆䒓㾝✫禹絡⚂帿Ⰶ涸倰岁䒓〄䊨⡲ꅷ》✫♧禹⴩涸Ⱒꝶ䲃倶勻⯘剪
㢴胂蚋暟ⴔ區务涸䪮助ꦼ곿կ⠏⻊呋ㅷ곫㢅锐ꅷ欽넞佪涸㔿湱蟋》䪮助絕ざꛏ㼆䚍涸峤
膴勵⟝儑衼䲿⼮✫欰暟呋劥务湡叻㢴胂涸㔐佐桧剣佪Ⲹ㼱✫ⰻ彂暟涸䎁䪓կ暵蒀巊湱⵸
畮⣜䩯欰暟䟘䚍巊湱禹絡涸⡛エ꣡暵䚍剣佪鍒Ɀ✫㢴胂㖈ⴔ猌鵂玐务涸エ꣡ꦼ곿烁⥂
✫ⴔ區涸ⲥ烁䚍ㄤꅾ撑䚍կ넞⾝併䏞猌㶩彂絕ざ㢴胂蚋暟涸⻊㷖暵䚍㼆猌㶩彂⿬侨鵳遤
礵絈靈⠏㥵靈侮㌂꨺歏⾓ծ⸈掚庛䏞瘝儑衼䲿넞✫㢴胂ⴔ㶩涸猌㶩⻊佪桧⢪䖤唬崵⾝
併䏞鴪ⵌ✫淼种㼷pmol紩ⵆկ倰岁㷖낉霆鸑鵂⚚呔涸絁䚍薴㔵ծ礵㺙䏞ծⲥ烁䏞ծ㔐
佐桧⿺㛇餘佪䎾瘝낉霆㹊낉烁⥂✫䨾䒊用ⴔ區倰岁涸〳ꬑ䚍ㄤ鷓欽䚍կ 

劥俒㼜霫㽴➝絏䀙峸巊餘翫欽䪮助㖈㢴猫碫㘗㢴胂蚋暟⡤ⰻⴔ區务涸㹊꣢䎾欽呩⢾傋
㖈⚹ⴔ區➃プ䲿⣘♧口Ⰼ꬗ծ霫㹊⚂Ⱘ剣넞䏞㹊欽⟟⧩涸⿬罌䩛ⱃկ鸑鵂帿Ⰶⶆ區䀙峸巊餘
㖈㢴胂蚋暟ⴔ區务涸杝暵⠏⸷♸㹊騨絑낉劍劅腊㢿⸔⸂猰灇➃プ刿㥩㖑锐鍒䎇䱍䳣鵯♧⯓
鵳䪮助➢罜䲀⸓㢴胂蚋暟灇〄♸ⴔ區곭㚖涸䭯絯鵳姿♸〄㾝կ 
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LC-MS/MS 岁汚ꆀⴔ區過崰⚥぀繠呔됓胂ゎꆀ 
 

䶰 銳劥俒䒊用䎇낉霆✫⢪欽䀙峸欰暟䟘䚍馄넞佪巊湱蒀靶⟉ Nexera XS inert ㄤ♲ꅾ㔋匧
勍餘靶⟉ LCMS-8050 翫欽崵㹁過崰务尽繠呔됓胂涸倰岁կ㹊낉禹絡⠏⻊呋ㅷ⵸㢅锐尽繠
呔됓胂鴪ⵌ 90%⟄副涸넞㔐佐桧㹁ꆀ♴ꣳ〳鴪 0.1 ng/mL絁䚍薴㔵〳➢ 0.1 ng/mL 䬪
㺈荛 500 ng/mL湱Ⱒ禹侨 0.999կ〥㢪鷥䭊䚍罌㻋絕卓邍僈瑟涯過崰务尵剣㼆ⴔ區鸣䧭
僈儑䎁䪓涸暟餘㹁ꆀ♴ꣳ傈ⰻծ傈ꢂ礵㺙䏞 2.60%♸ 4.66%S/N 䎂㖲⧩⚹ 22.7⡛务넞
♲宐䎂餘䱽崽䏞傈ⰻ礵㺙䏞 2.15-3.04%傈ꢂ礵㺙䏞 3.96-5.83%ⲥ烁䏞 90.00-109.07%կ
낉霆絕卓邍僈䨾䒊倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩ծ婎殆ꆀ⡛涸暵挿忘駈尽繠
呔됓胂欰暟呋劥ⴔ區銳宠〳⚹蚋暟灇〄⡤ⰻ灇瑕䲿⣘䘯鸟ⲥ烁涸唬崵倰岁կ 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶⟉  汚ꆀⴔ區  欰暟屛毫䚍㢴胂  過崰  尽繠呔됓胂 
 

尽繠呔됓胂Semaglutide僽♧猫歋 31 ⚡孽㛇ꃑ絆䧭涸Ɤ佪脨넞祪稇呋胂-1GLP-
1碫⡃暟欽✵屛毫 2 㘗祪㽶氻ㄤ肍胱氿կ歋✵Ⱖ♶➑䭆剣⠏䒗涸꣭祪⡲欽鵮Ⱘ剣儑衼
涸Ⲹꅾ佪卓屛毫䚍♸㸝Ⰼ䚍⥡⢕♧絑副䋑尽繠呔됓胂涸蚋暟幷鷳桧⿺䋑㖞錞垷䭯絯⥂
䭯㣐䌴㟞Ɤկ㖈꣭祪ծⲸꅾ鷓䎾氿ⰻ⽷涸胜兞♴〄䱡尽繠呔됓胂Ⱖ➭鷓䎾氿⿺Ⱖ㸐♸
⛓碫⡃涸 GLP-1 碫⡃暟灇〄掚䏞傈渤넞嶻կ 

꬗㼆 GLP-1 蚋暟涸灇〄掚惐⡤ⰻ灇瑕䗳♶〳㼱䒊用 GLP-1 碫⡃暟㖈欰暟呋劥务⾝
併ծ넞佪涸ⴔ區倰岁刿僽♶〳䧴緃կ䔲⵸⟄尽繠呔됓胂⚹去邍涸 GLP-1 㢴胂碫蚋暟欰暟
呋劥ⴔ區倰岁⚺銳剣ꂁ⡤絕ざⴔ區岁LBAㄤ巊餘翫欽岁LCMSMSկⰦ务巊餘翫欽岁
歋✵Ⱘ剣瀊傞佪ծ⡛䧭劥ծ넞暵䒗䚍ծ넞⾝併瘝⠏挿䧭⚹㢴胂蚋暟⡤ⰻⴔ區ꅾ銳䪮助䩛媯
⛓♧կ搬罜ⵄ欽 LC-MS/MS ⴔ區㢴胂蚋暟傞䌢⠔麁ⵌ㔐佐桧⡛ծ⾝併䏞䊵ծꬋ暵䒗䚍エ
꣡ծ䂽䕎䊵ծ婎殆넞瘝꡼곿㼆✵呋ㅷ⵸㢅锐涸⠏⻊ծ巊餘倰岁涸靈侮ծ⟉㐼暵䚍涸鷥欽㖲
Ⱘ剣鳅넞䪮助銳宠կ꬗㼆㢴胂碫㣐ⴔ㶩⡤ⰻ唬崵ⴔ區涸꨽宠♸䮋䧶劥俒⢪欽䀙峸欰暟䟘䚍
巊湱♸ LCMS-8050 翫欽禹絡䒓〄⾝併ծ珘㹁涸⡤ⰻⴔ區倰岁⚹㹊梡尽繠呔됓胂넞佪ծ
ⲥ烁涸㹁ꆀⴔ區䲿⣘䪮助佅䭯կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽⟉㐼歋䀙峸欰暟䟘䚍馄넞佪巊湱蒀靶⟉ Nexera XS inert ♸ LCMS-8050 翫
欽կⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40D XSi × 2 荈 ⸓ 鵳 呋 㐼 SIL-40C XSi 
叙 庛 盲 CTO-40C 餘 靶 ⟉ LCMS-8050 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.120   
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1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 UPLC Peptide CSH C18 (2.1 mm I.D.×100 mm L., 130 Å, 1.7 μm) 
崨 ⸓ 湱 A 湱-0.5%歌ꃑ宐很巊B 湱-0.4%歌ꃑ⛩臟 
崨 鸟 0.3 mL/min   

叙 庛 40˫   

鵳 呋 ⡤ 獤 15 μL   

峤 膴 倰 䒭 唑䏞峤膴B 고ⴲ映崽䏞⚹ 30%Ⱘ⡤錛邍 1  
邍 1. 唑䏞峤膴玐䎸 

傞ꢂ(min) 崨ꆀmL/min 岹 A 崽䏞 岹 B 崽䏞 
0.25 0.3000 65.0 35.0 
3.00 0.3000 20.0 80.0 
3.10 0.3000 2.0 98.0 
4.00 0.3000 2.0 98.0 
4.10 0.3000 65.0 35.0 
7.50 Stop   

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 庛 䏞 300˫ 
䱹 〡 歏 ⾓ +2.0 kV D L 庛 䏞 150˫ 
꨺ ⻊ 孞 宆孞 2.5 L/min ⸈ 掚 懈 庛 䏞 400˫  
䎁 醋 孞 宆孞 10.0 L/min ⸈ 掚 孞 瑟孞 15.0 L/min 
䪊 䲽 垷 䒭 MRM⿬侨錛邍 2   

邍 2. MRM ⿬侨 

⻊ざ暟 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

尽繠呔됓胂 
1029.15 1238.55* -30.0 -30.0 -30.0 
1029.15 1302.85 -50.0 -36.0 -50.0 

ⵄ䬘됓胂IS 938.50 1128.70 -32.0 -34.0 -44.0 

岤*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥㅷ♸餘䱽呋ㅷ涸ꂁⵖ 
ⴔⵆ礵㺙獦》⚙口尽繠呔됓胂鷓ꆀ很鍒ꂁⵖ⚙口 1.0 mg/mL ⪰㢊巊կ⪰㢊巊欽獺ꅺ

巊20%歌ꃫⴔⵆ獺ꅺ䧭崽䏞⚹ 50 μg/mL 涸嫢巊կ》Ⱖ务♧口嫢巊 3 μL ⸈Ⰶ 297 μL
瑟涯過崰ꂁⵖ䧭 500 ng/mL 叻ⲥ䊨⡲刼絁剒넞挿崽䏞た欽瑟涯過崰⣜妃ꂁⵖ䧭崽䏞 0.1ծ
0.3ծ1ծ3ծ10ծ30ծ100ծ300ծ500 ng/mL 涸叻ⲥ䊨⡲刼絁〥♧口嫢巊䭽撑副鶣倰岁
⢪欽瑟涯過崰⣜妃ꂁⵖ䧭 0.32ծ10ծ400 ng/mL 餘䱽呋ㅷկ 

礵㺙獦》ⵄ䬘됓胂鷓ꆀ很鍒ꂁⵖ⚹ 1.0 mg/mL ⪰㢊巊կ㼜ꂁⵖ㥩涸⪰㢊巊欽獺ꅺ巊
20%歌ꃫ獺ꅺ⚹ 1 μg/mL ⰻ叻很巊䖉欽կ 

1.4 過崰呋ㅷ⵸㢅椚倰岁 
》過崰呋ㅷ 150 μL⣜妃⸈Ⰶ 1 μg/mL ⰻ叻很巊 10 μLծ歌ꃫ 150 μL嶴偒 2 min

た欽 13000 rpm/min 猌䗱 10 minկ猌䗱たエ》副幡巊 250 μL䭽 1:2 涸嫱⢾⸈Ⰶ 5% 孽
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宐鵳遤獺ꅺ幊⺣կ 
》Ⰼ鿈幊ざ巊⸈Ⰶ溶崞⻊㥩涸 96 㶰㔿湱蟋》匣幡峤ꤑ勇た欽峤膴巊 30 μL ⴔⵆ峤

膴♲妃䎇⾓䎁佐꧋Ⰼ鿈峤膴很巊荛䫒⡤⡛エ꣡ 96 㶰匣务罜た鲮Ⰶ⡛エ꣡鵳呋㼭櫕鵳
呋ⴔ區鵳呋⡤獤 15 μLկ 

2絕卓♸雭雿 
2.1 ♧紩餘靶㕃♸❡暟猌㶩䪊䲽㕃 

㢴胂歋孽㛇ꃑ鸑鵂胂ꝶ鵶䱹罜䧭罜孽㛇ꃑ劥魧Ⱘ剣♶ず涸ꃑ焦䚍կ⢪欽 ESI 㼆㢴胂暟
餘鵳遤唬崵傞⠔ㄤⰦ➭㣐ⴔ㶩暟餘♧呋ッ㢴歏蚚朐䙖կ尽繠呔됓胂歋 17 猫 31 ⚡孽㛇
ꃑ絆䧭⢪欽 ESI 猌㶩彂㼆尽繠呔됓胂鵳遤♧紩餘靶䪊䲽䖤ⵌ♶ず⟟䙖涸㢴歏蚚嫢猌㶩
錛㕃 1կ鸑鵂㼆嫱㹊낉鷥䭊⾝併䏞剒넞涸[M+4H]4+⡲⚹嫢猌㶩կ㼆嫢猌㶩鵳遤❡暟猌㶩
䪊䲽䖤ⵌ⚺銳烱晙猌㶩⚹ m/z 1238.55 ♸ m/z 1302.85կ 

       
㕃 1. 尽繠呔됓胂餘靶㕃䊩嫢猌㶩〸❡暟猌㶩 

2.2 倰岁鷥䭊䚍 
鸑鵂Ⰼ倰⡙涸巊湱餘靶⿬侨㼆嫱靈侮⢪欽 LCMS-8050 剒絊䒊用過崰㹁ꆀ倰岁涸㹁ꆀ

♴ꣳLLOQ〳鴪 0.1 ng/mL瑟涯過崰务湡叻暟鸑麤♸ⰻ叻鸑麤㖲偽僈儑䎁䪓唬崵倰
岁Ⱘ剣⠏䒗涸鷥䭊䚍♸⾝併䏞կ㕃 2 㾝爙✫䭽撑 1.4 고♴⵸㢅锐倰岁㢅锐た瑟涯過崰♸
㹁ꆀ♴ꣳLLOQ0.1 ng/mL 涸蒀靶㕃尽繠呔됓胂涸⥂殆傞ꢂ⚹ 2.4 minⰻ叻涸⥂殆傞
ꢂ⚹ 2.7 minկ 

       
      A                                              B 

( )

823.80
938.85

1029.40

1372.25

m/z
800 1000 1200 1400

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6

9.68e2Q 1029.15>1238.55 (+)

RT (min)
1.0 1.5 2.0 2.5 3.0 3.5 4.0

0.00

%

100.00

1.43e3Q 1029.15>1238.55 (+)

RT (min)
1.0 1.5 2.0 2.5 3.0 3.5 4.0

0.00

%

100.00

[M+5H] 5+ 

[M+4H] 4+ 

[M+3H] 3+ 
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        C                                              D 

㕃 2. 尽繠呔됓胂♸ⵄ䬘됓胂ⰻ叻 MRM 蒀靶㕃 
AծC➃瑟涯過崰BծD㹁ꆀ♴ꣳ 0.1 ng/mL 過崰ゎⰻ叻呋ㅷ 

2.3 絁䚍薴㔵 
䭽撑 1.4 고♴過崰呋ㅷ⵸㢅锐倰岁ⵖ㢊䊨⡲刼絁ⰻ叻岁鵳遤㹁ꆀⴔ區կ⟄過崰务尽繠

呔됓胂崽䏞♸ⰻ叻崽䏞⟄ 1 雦涸嫱⧩ X ⚹埇㗂叻⟄尽繠呔됓胂䂽꬗獤♸꣚䬘榰卌䂽꬗
獤涸嫱⧩ Y ⚹紷㗂叻勉ꅾ禹侨⚹ 1/C2鵳遤絁䚍㔐䔱ⴔ區կ䨾䒊倰岁絁䚍薴㔵⚹ 0.1- 500 
ng/mL湱Ⱒ禹侨 0.999絕卓邍僈尽繠呔됓胂㖈 5000 ⦔崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩Ⱘ⡤
絕卓㕃 3կ 

 
㕃 3. 過崰务尽繠呔됓胂吥ⲥ刼絁 

2.4 倰岁抳併䏞ծ礵㺙䏞♸ⲥ烁䏞 
⚹罌㻋倰岁⾝併䏞ծ礵㺙䏞♸ⲥ烁䏞》溶ꂁⵖ㥩涸 0.32ծ10ծ400 ng/mL 餘䱽呋ㅷ

⟄⿺㹁ꆀ♴ꣳ 0.1 ng/mL 呋ㅷ䭽撑 1.4 倰岁ⵖ㢊嫦⚡崽䏞涸過崰呋ㅷ㖈 1 㣔ⰻⵖ㢊 6 口
䎂遤呋ㅷⴔ區鵶絯崵㹁 3 㣔嫦傈ꥥ遤吥ⲥ刼絁欽崵䖤餘䱽呋ㅷ务尽繠呔됓胂䂽꬗獤涸
RSD%⧩雦皾Ⱖ傈ꢂㄤ傈ⰻ䊵䒗絕卓錛邍 3կⰦ务尽繠呔됓胂剒⡛㹁ꆀꣳ S/N 䎂㖲⧩⚹
22.07կ絕卓邍僈ぐ崽䏞宐䎂礵㺙䏞ծⲥ烁䏞⟄⿺霪倰岁涸⾝併䏞㖲㖈䱹「叻ⲥⰻ䎇痗
ざ欰暟呋ㅷ唬崵銳宠կ 

邍 3. 尽繠呔됓胂傈ⰻ礵㺙䏞♸傈ꢂ礵㺙䏞3 㣔嫦㣔 n=6 

呋ㅷ碫㘗 锐雿崽䏞ng/mL 傈ⰻ礵㺙䏞 RSD% 傈ꢂ礵㺙䏞 RSD% ⲥ烁䏞% 

LLOQ 0.1 2.60 4.66 92.20-109.07 

LQC 0.32 3.04 3.96 95.36-107.90 

MQC 10 2.89 4.77 97.10-108.90 

HQC 400 2.15 5.83 90.00-108.84 

1.81e4ISTD 938.50>1128.70 (+)

RT (min)
1.0 1.5 2.0 2.5 3.0 3.5 4.0

0.00

%

100.00

Conc.Ratio
0 100 200 300 400 500

Area Ratio

0

2

4

6

8

10

12

14

司美格鲁肽
y = 0.02998217x - 0.0001845696
R² = 0.9990246    R = 0.9995122

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)
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2.5 㔐佐桧 
》⡛ծ务ծ넞♲崽䏞宐䎂餘䱽呋ㅷ嫦⚡崽䏞ꅾ撑 6 妃䭽撑 1.4 倰岁ⵖ㢊⟄過崰

呋劥ⵖ㢊鵳呋唬崵た蒀靶䂽꬗獤A1♸➃瑟涯過崰䭽撑 1.4 倰岁㢅锐た⸈Ⰶ叻ⲥㅷ很巊鵳
呋唬崵䨾䖤蒀靶䂽꬗獤A2⛓嫱⽰ A1/A2×100%罌㻋過崰呋劥㢅锐倰岁涸䲿》㔐佐
桧կ㹊낉〳錛鸑鵂呋ㅷ⵸㢅锐倰岁涸絈荝⠏⻊ぐ崽䏞宐䎂尽繠呔됓胂㔐佐桧㖲㣐✵ 78%ծ
RSD 㼭✵ 8%Ⱘ⡤絕卓錛邍 4կ 

邍 4. 倰岁㔐佐桧絕卓(n=6) 

崽䏞宐䎂 锐雿崽䏞ng/mL 䎂㖲㔐佐桧% RSD% 

LQC 0.32 96.28 5.49 

MQC 10 93.10 6.70 

HQC 400 93.79 5.27 

2.6 㛇餘佪䎾 
罌㻋⡛ծ务ծ넞♲崽䏞宐䎂餘䱽呋ㅷ嫦⚡崽䏞ꅾ撑 6 妃鸑鵂嫱鳅➃瑟涯過崰た⸈

叻呋ㅷ♸崽䏞♧荝涸叻ⲥ很巊⚙罏涸湡叻⻊ざ暟꬗獤䎂㖲⧩䨾䖤嫱⧩⽰⚹㛇餘佪䎾䎇雦
皾ⰻ叻䔱♧⻊㛇餘佪䎾կ絕卓〳錛⢪欽⠏⻊た涸呋ㅷ⵸㢅锐倰岁ぐ崽䏞宐䎂㛇餘佪䎾㔔
㶩㖲㣐✵ 90%Ⱘ⡤絕卓錛邍 5կ 

邍 5. 㛇餘佪䎾罌㻋絕卓(n=5) 

崽䏞宐䎂 锐雿崽䏞ng/mL 㛇餘佪䎾% ⰻ叻㛇餘佪䎾% A/AIS 㛇餘佪䎾 

LQC 0.32 90.16 92.53 97.45 

MQC 10 96.37 106.87 90.18 

HQC 400 103.60 105.79 97.94 

2.7 禹絡婎殆罌㻋(Carryover) 
㢴胂碫⻊ざ暟歋㢴⚡孽㛇ꃑ鸑鵂胂Ꝇ鵶䱹罜䧭㶸㖈㣐ꆀ涸ꬋ匧䚍婎㛇⟄⿺歏蚚ꬋ䌢

㺂僒㖈ꆄ㾩勞餘邍꬗❡欰エ꣡ծ婎殆꡼곿կ㹊낉ꅷ欽欰暟䟘䚍巊湱㼆尽繠呔됓胂鵳遤唬崵ⴔ
區ⵄ欽霪巊湱ꬋꆄ㾩凐ꪪ涸䟘䚍暵䖄⟄Ⲹ㼱婎殆꡼곿կ㹊낉絕卓邍僈模䧭崽䏞剒넞挿
過崰呋ㅷ唬崵たⴔ區瑟涯呋ㅷ䌢錞巊湱ⴔ區涸瑟涯呋ㅷ务剣唬ⴀ䗎ꆀ尽繠呔됓胂罜䟘䚍
巊湱ⴭ尵剣僈儑唬ⴀ湡叻⻊ざ暟蒀靶䂽霹僈䟘䚍巊湱〳剣佪鍒ⱿⰦ婎殆꡼곿կ 

      
A                                                 B 

㕃4. 禹絡婎殆罌㻋瑟涯呋ㅷ蒀靶㕃A兜鸑巊湱絕卓B䟘䚍巊湱絕卓 

2.20e3Q 1029.15>1238.55 (+)

RT (min)
1.0 1.5 2.0 2.5 3.0 3.5 4.0

0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

1.3e3

1.5e3

1.8e3

2.0e3

2.3e3

2.41e2Q 1029.15>1238.55 (+)

RT (min)
1.0 1.5 2.0 2.5 3.0 3.5 4.0

0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

1.3e3

1.5e3

1.8e3

2.0e3

2.3e3
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3絕雿 
劥俒⢪欽䀙峸暵蒀❡ㅷ欰暟䟘䚍馄넞佪巊湱蒀靶⟉ Nexera XS inert ♸♲ꅾ㔋匧勍餘靶

⟉ LCMS-8050 鵶欽䒓〄過崰务尽繠呔됓胂㹁ꆀⴔ區倰岁կ㹊낉禹絡⠏⻊呋ㅷ⵸㢅锐尽
繠呔됓胂鴪ⵌ 90%⟄副涸넞㔐佐桧կ鸑鵂Ⰼ꬗⠏⻊巊湱ծ餘靶⿬侨⯎ⴔⵄ欽欰暟䟘䚍巊湱
涸禹絡暵挿⯘剪㢴胂蚋暟⡤ⰻⴔ區䌢錛涸䂽䕎䬯㽵ծꬋ暵䒗䚍絕ざ⚚ꅾծ婎殆ꆀ넞涸ⴔ區
ꦼ挿蜦䖤尽繠呔됓胂⡤ⰻⴔ區蒀靶䂽䂽䕎㼆獦ծ婎殆ꆀ⡛ծ㹁ꆀ♴ꣳ〳鴪 0.1 ng/mL䎇
⚂絁䚍薴㔵〳➢ 0.1 ng/mL 䬪㺈荛 500 ng/mL湱Ⱒ禹侨 0.999կ鸑鵂倰岁㷖낉霆絕卓邍僈
䨾䒊倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩ծ婎殆ꆀ⡛涸暵挿忘駈尽繠呔됓胂欰暟呋
劥ⴔ區銳宠〳⚹蚋暟灇〄⡤ⰻ灇瑕䲿⣘䘯鸟ⲥ烁涸唬崵倰岁կ 
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LC-MS/MS 岁㹁ꆀⴔ區過崰⚥剏㼷屯胂 
 

䶰 銳剏㼷屯胂僽爞勻Ⱆ尽灇〄涸Ⰼ椕껷⚡ GLP-1 ㄤ GIP 「⡤⿽ꅾ慨⸓⵫碫蚋暟僽䔲⵸
⼕蚋䋑㖞掚挿蚋暟կ⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ꅷ欽䀙峸 Shim-pack GISS-HP C18 
Metal free 蒀靶叙䒊用✫過崰务剏㼷屯胂涸㹁ꆀⴔ區倰岁կ⟄尽繠呔됓胂⡲⚹ⰻ叻⢪欽㛇
餘⼐ꂁ吥ⲥㅷ⿺㛇餘⸈叻呋ㅷ餘䱽ㅷ鵳遤✫絁䚍ծⲥ烁䏞ㄤ礵㺙䏞涸罌㻋կ絕卓儑爙倰
岁絁䚍葻㥩㖈 0.5-200 ng/mL 薴㔵ⰻ吥ⲥ刼絁湱Ⱒ禹侨 r 㣐✵ 0.997㹁ꆀ♴ꣳ⿺♲崽䏞
宐䎂餘䱽ㅷ涸傈ⰻ⿺傈ꢂ礵㺙䏞葻㥩RSD%ⴔⵆ㖈 2.0%-8.7%ㄤ 4.6%-9.5%⛓ꢂⲥ烁䏞
㖈 85%-107.1%⛓ꢂկ⢪欽霪倰岁唬崵瑟涯過崰偽䎁䪓䧭ⴔ霹僈Ⱖ鷥䭊䚍葻㥩կ吥ⲥ刼絁
剒넞挿鵳呋たⴔ區瑟涯呋ㅷ偽婎殆倰岁䚍腊葻㥩կ㼆 SPE 涸㔐佐桧ㄤ㛇餘佪䎾⨞✫罌㻋
絕卓邍僈♲崽䏞宐䎂餘䱽ㅷ㔐佐桧㖈 80%⟄副㛇餘佪䎾㖈 83.9%-95.9%⛓ꢂկ霪倰岁䭆
剣鳅넞涸⾝併䏞ծꅾ撑䚍ծ暵䒗䚍⚂剣佪鍒Ɀ✫㢴胂碫蚋暟涸婎殆꡼곿〳⚹剏㼷屯胂涸
LC-MS/MS 㹁ꆀ唬崵䲿⣘⿬罌կ 

Ⱒꝶ霒LC-MS/MS  剏㼷屯胂  過崰  GLP-1  GIP 
 

剏㼷屯胂Tirzepatide僽爞勻Ⱆ尽灇〄涸Ⰼ椕껷⚡ GLP-1脨넞過祪稇呋胂-1ㄤ GIP
袕蟎祪⣜饆䚍⤛脨䀙稇㢴胂「⡤⿽ꅾ慨⸓⵫碫蚋暟կGLP-1 ㄤ GIP 㖲⚹肃⤛脨䀙稇慨
稇⵸罏♧湬僽祪㽶氻곭㚖涸灇〄掚挿䏞䬘祪胂ծ尽繠呔됓胂鿪僽Ⱖ僈僤❡ㅷた罏
Ⱘ剣䫈ⵖ胊ꃑ/胊䫒⡤ꃍⴔ屲ծⵞ慨脨䀙稇ꅺ佞ծ䫈ⵖ胊涸迿⸓ㄤ䱗瑟瘝⸆腊〳邉⯎ GLP-
1 「⡤慨⸓⵫⡲欽կ2024 䎃 5 剢NMPA 䪠ⲥⰦ欽✵ 2 㘗祪㽶氻涸屛毫2024 䎃 7 剢Ⲹ
ꅾ鷓䎾氿蜦䖤䪠ⲥկ 

剏㼷屯胂僽歋 39 ⚡孽㛇ꃑ絆䧭涸㢴胂⡲⚹䔲⵸⼕蚋䋑㖞掚挿蚋暟剣䗳銳䒓〄Ⱖ⡤
ⰻ㹁ꆀ灇瑕ⴔ區倰岁կ巊湱蒀靶-努翫餘靶翫欽岁LC-MS/MSⰨ剣⾝併䏞넞ծ暵䒗䚍䔂ծ
鸑ꆀ㣐瘝⠏⸷僽霪碫蚋暟ⴔ區涸剒⢕鷥䭊կ劥俒⢪欽 LCMS-8050 䒊用✫過崰务剏㼷屯胂
涸㹁ꆀⴔ區倰岁霪倰岁䚍腊〳ꬑծ⡛婎殆〳⚹湱Ⱒ➢⚌罏䲿⣘⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8050կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-40lite 㖈絁膴孞劼 DGU-405 
鳕 巊 岹 LC-40DXS 叙 庛 盲 CTO-40S 
荈⸓鵳呋㐼 SIL-40C XS 餘 靶 ⟉ LCMS-8050 
蒀靶䊨⡲畀 Labsolutions Ver.5.118 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Shim-pack GISS-HP C18 Metal free (150 mm x 2.1 mm I.D.3 μm);  
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䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-30924-03;  
崨 ⸓ 湱 A-0.1%歌ꃑ宐很巊B-0.1%歌ꃑ歌ꃫ很巊 
鵳 呋 ⡤ 獤 30 μL 叙 庛 45˫ 
崨 鸟 0.4 mL/min 幡 峤 垷 䒭 幡峤岹>幡峤〡 
幡 峤 岹 很 巊 歌ꃫ/⛩臟/䒗⚋ꃫ/宐=1:1:1:1

ゎ 0.1%歌ꃑ 
幡 峤 〡 很 巊 歌ꃫ/宐=1:1v:v 

峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 80%傞ꢂ玐䎸㥵邍 1 䨾爙կ 
 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) 崨ꆀmL/min 岹 A 崽䏞% 岹 B 崽䏞% 
0.50 0.4 20 80 
0.51 0.4 0 100 
3.00 0.4 0 100 
3.01 0.5 20 80 
8.00 0.5 20 80 
8.01 0.4 20 80 

10.00 Stop 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+ ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 庛 䏞 300˫ 䎁 醋 孞 崨 鸟 15.0 L/min 
D L 庛 䏞 150˫ ⸈ 掚 孞 崨 鸟 5.0 L/min 
⸈掚垷懈庛䏞 450˫ 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
M R M ⿬ 侨 錛邍 2   

邍 2. MRM ⿬侨 

⻊ざ暟 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

剏㼷屯胂 
1204.15 396.20* -34.0 -36.0 -29.0 
1204.15 299.10 -34.0 -55.0 -30.0 

尽繠呔됓胂IS 1029.25 1238.35 -38.0 -36.0 -44.0 

岤*⚹㹁ꆀ猌㶩 

1.3 叻ⲥㅷ♸餘䱽呋ㅷ涸ꂁⵖ 
ⴔⵆ礵㺙獦》⚙口剏㼷屯胂鷓ꆀ紱宐很鍒ꂁⵖ⚙口 1.0 mg/mL ⪰㢊巊կ⪰㢊巊欽獺

ꅺ巊50%歌ꃫⴔⵆ獺ꅺ䧭崽䏞⚹ 20 μg/mL 涸嫢巊կ》Ⱖ务♧口嫢巊 10 μL ⸈Ⰶ 990 
μL 瑟涯過崰ꂁⵖ䧭 200 ng/mL 叻ⲥ䊨⡲刼絁剒넞挿崽䏞た欽瑟涯過崰⣜妃ꂁⵖ䧭崽䏞
0.5ծ2ծ10ծ20ծ50ծ100ծ200 ng/mL 涸叻ⲥ䊨⡲刼絁〥♧口嫢巊䭽撑副鶣倰岁⢪欽
瑟涯過崰⣜妃ꂁⵖ䧭 1ծ60ծ120 ng/mL 涸餘䱽呋ㅷկ 

礵㺙獦》尽繠呔됓胂鷓ꆀ很鍒ꂁⵖ⚹ 1.0 mg/mL ⪰㢊巊կ㼜ꂁⵖ㥩涸⪰㢊巊欽獺ꅺ
巊50%歌ꃫ獺ꅺ⚹ 10 μg/mL ⰻ叻很巊䖉欽կ 

1.4 過崰呋ㅷ⵸㢅椚倰岁 
》過崰呋ㅷ 200 μL⣜妃⸈Ⰶ 10 μg/mL ⰻ叻很巊 10 μLծ歌ꃫ 200 μL嶴偒 2 min

た欽 13000 rpm/min 猌䗱 10 minկ猌䗱たエ》副幡巊 350 μL䭽 1:1 涸嫱⢾⸈Ⰶ 5% 孽
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宐鵳遤獺ꅺ幊⺣կ 
》Ⰼ鿈幊ざ巊⸈Ⰶ溶崞⻊㥩涸 MAX 㔿湱蟋》匣幡峤ꤑ勇た欽峤膴巊60%⛩臟ゎ 2%
歌ꃑ50 μL 峤膴 2 妃䎇⾓䎁佐꧋Ⰼ鿈峤膴很巊荛佐꧋匣务罜た鲮Ⰶ⡛エ꣡鵳呋㼭櫕
鵳呋ⴔ區կ 

2. 絕卓♸雭雿 
2.1 MRM 蒀靶㕃 

  
剏㼷屯胂0.50 ng/mL 尽繠呔됓胂IS 

㕃 1. 吥ⲥ刼絁剒⡛挿 MRM 蒀靶㕃 

2.2 吥ⲥ刼絁 
䭽撑 1.4 고♴過崰呋ㅷ⵸㢅锐倰岁ⵖ㢊吥ⲥ刼絁ⰻ叻岁鵳遤㹁ꆀⴔ區կ⟄過崰务剏㼷

屯胂崽䏞♸ⰻ叻崽䏞⟄ 1 雦涸嫱⧩ X ⚹埇㗂叻⟄剏㼷屯胂䂽꬗獤♸ⰻ叻䂽꬗獤涸嫱⧩
Y ⚹紷㗂叻勉ꅾ禹侨⚹ 1/C2鵳遤絁䚍㔐䔱ⴔ區կ吥ⲥ刼絁涸絁䚍薴㔵⚹ 0.5- 200 ng/mL
湱Ⱒ禹侨 r0.997絁䚍Ⱒ禹葻㥩吥ⲥ刼絁⿺絕卓ⴔⵆ錛㕃 2 ㄤ邍 3կ 

  

㕃 2. 剏㼷屯胂吥ⲥ刼絁 
邍 3. 吥ⲥ刼絁絕卓 

⻊ざ暟 絁䚍薴㔵(ng/mL) 湱Ⱒ禹侨 r ⲥ烁䏞(%) 

剏㼷屯胂 0.50-200 0.9977 88.0%~108.6% 

2.3 倰岁鷥䭊䚍 
㼜瑟涯過崰䭽撑 1.4 고♴⵸㢅锐倰岁㢅锐た剏㼷屯胂♸ⰻ叻涸蒀靶㕃㥵㕃 3 䨾爙ぐ

鸑麤ⰻ㖲偽僈儑䎁䪓ⴀ梡倰岁涸鷥䭊䚍葻㥩կ 

4.85e3Q 1204.15>396.20 (+)

保留时间  (min) 
0 2 4 6 8

0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

7.89e4ISTD 1029.25>1238.35 (+)

保留时间  (min) 
2 4 6 8

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

7.0e4

浓度比
0 50 100 150 200

面积比

0

5

10
替尔泊肽
y = 0.05355448x + 0.003262806
R² = 0.9954450    R = 0.9977199

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C^2)
零截距 默认 (未过原点)
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剏㼷屯胂 尽繠呔됓胂 

㕃 3. 瑟涯過崰 MRM 蒀靶㕃 

2.4 ⲥ烁䏞⿺礵㺙䏞 
》♲崽䏞宐䎂餘䱽呋ㅷ1ծ60ծ120 ng/mL⿺㹁ꆀ♴ꣳ呋ㅷ0.5 ng/mL䭽副鶣⵸

㢅锐倰岁㢅锐嫦⚡崽䏞呋ㅷꅾ撑ⵖ㢊 5 口㖈⚙㣔傞ꢂⰻ鵶絯罌㻋♲䪠妃կ欽崵䖤餘䱽呋
ㅷ崽䏞⧩雦皾Ⱖ傈ⰻㄤ傈ꢂⲥ烁䏞ծ礵㺙䏞絕卓錛邍 4邍僈ぐ崽䏞宐䎂礵㺙䏞ծⲥ
烁䏞㖲㖈䱹「叻ⲥⰻ痗ざ欰暟呋ㅷ唬崵銳宠կ 

邍 4. ⲥ烁䏞⿺礵㺙䏞罌㻋絕卓  

呋ㅷ碫㘗 锐雿崽䏞ng/mL 傈ⰻ礵㺙䏞 RSD% 傈ꢂ礵㺙䏞 RSD% ⲥ烁䏞% 

LLOQ 0.5 5.5-8.7 7.1 85.0-89.2 

LQC 1 2.0-6.2 4.6 86.6-90.4 

MQC 60 2.9-7.2 6.3 94.2-107.1 

HQC 120 3.1-5.5 9.5 91.4-106.9 

2.5 㔐佐桧ㄤ㛇餘佪䎾 
》♲崽䏞宐䎂餘䱽呋ㅷ鵳遤⵸㢅锐鵳呋唬崵た剏㼷屯胂蒀靶䂽꬗獤雵⚹ A1瑟涯過

崰䭽湱ず倰岁㢅锐た⸈Ⰶ湱䎾ꆀ涸叻ⲥㅷ很巊鵳呋唬崵䨾䖤剏㼷屯胂蒀靶䂽꬗獤雵⚹ A2
ⴭ A1/A2×100%⽰⚹㔐佐桧կ 

》♲崽䏞宐䎂餘䱽呋ㅷ鵳遤⵸㢅锐鵳呋唬崵た剏㼷屯胂蒀靶䂽꬗獤雵⚹ B1紱很⵫
务⸈Ⰶ湱䎾ꆀ涸叻ⲥㅷ很巊鵳呋唬崵䨾䖤剏㼷屯胂蒀靶䂽꬗獤雵⚹ B2ⴭ B1/B2×100%⽰
⚹㛇餘佪䎾կ 

䭽副鶣倰岁鵳遤㔐佐桧ㄤ㛇餘佪䎾罌㻋絕卓錛邍 5կぐ崽䏞宐䎂㔐佐桧㖲㖈 80%⟄
副㛇餘佪䎾㖈 83.9%-95.9%⛓ꢂկ 

邍 5. 㔐佐桧ㄤ㛇餘佪䎾罌㻋絕卓 

崽䏞宐䎂 锐雿崽䏞ng/mL 㔐佐桧% 㛇餘佪䎾% 

LQC 1 80.1 95.9 

MQC 60 88.6 83.9 

HQC 120 83.5 87.4 

2.6 婎殆 
剏㼷屯胂歋㢴⚡孽㛇ꃑ鸑鵂胂ꝶ鵶䱹罜䧭㶸㖈㣐ꆀ涸匧䚍婎㛇⿺歏蚚㺂僒㖈蒀靶叙

务❡欰婎殆կ劥㹊낉⢪欽䀙峸 Shim-pack GISS-HP C18 Metal free 蒀靶叙霪蒀靶叙ꅷ欽

7.60e1Q 1204.15>396.20 (+)

保留时间  (min) 
0 2 4 6 8

0.0e0

2.0e2

4.0e2

6.0e2

2.30e1ISTD 1029.25>1238.35 (+)

保留时间  (min) 
2 4 6 8

0.0e0

5.0e1

1.0e2

1.5e2
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PEEK 嶃銻叙！ⰻ鿈♶Ꝑꛩ邍꬗➢罜Ⲹ㼱呋ㅷ♸ꆄ㾩涸䱹鍘꣭⡛婎殆կ㹊낉絕卓邍僈
吥ⲥ刼絁崽䏞剒넞挿唬崵たⴔ區瑟涯呋ㅷ尵剣僈儑唬ⴀ湡叻⻊ざ暟蒀靶䂽錛㕃 4偽
婎殆կ 

  

㕃 4. 婎殆罌㻋欽瑟涯呋ㅷ蒀靶㕃 

3絕雿 
⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫過崰务剏㼷屯胂涸㹁ꆀⴔ區倰岁կ霪倰岁絁䚍

葻㥩礵㺙䏞⿺ⲥ烁䏞㖲痗ざ欰暟呋ㅷ唬崵銳宠կ瑟涯過崰劢唬ⴀ䎁䪓䧭ⴔ霹僈Ⱖ鷥䭊䚍
葻㥩կ⢪欽 Metal free 禹⴩蒀靶叙剣佪꣭⡛✫婎殆կSPE 涸㔐佐桧ㄤ㛇餘佪䎾㖲鳅⚹锐䟝կ
霪倰岁䭆剣鳅넞涸⾝併䏞ծꅾ撑䚍ծ暵䒗䚍⚂剣佪鍒Ɀ✫㢴胂碫蚋暟涸婎殆꡼곿〳⚹剏
㼷屯胂涸 LC-MS/MS 㹁ꆀ唬崵䲿⣘⿬罌կ 
 
 

  

2.90e1Q 1204.15>396.20 (+)

保留时间  (min) 
0 2 4 6 8

0.0e0

1.0e1

2.0e1
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LC-MS/MS 岁崵㹁過崰⚥ⵄ䬘됓胂涸崽䏞 
 

䶰 銳劥俒⢪欽䀙峸馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽⟉䒊用✫過崰务ⵄ䬘됓胂崵㹁
倰岁㼆倰岁涸絁䚍薴㔵ծⲥ烁䏞⿺礵㺙䏞鵳遤✫罌㻋կ絕卓儑爙霪倰岁絁䚍葻㥩餘䱽ㅷ
崵㹁ⲥ烁䏞絕卓♸锐雿⧩䱹鵛霪倰岁⵸㢅锐皍⤑ծⴔ區鸟䏞䘯ծ⾝併䏞넞〳欽✵過崰务
ⵄ䬘됓胂ゎꆀ崵㹁կ 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉ ⵄ䬘됓胂 過崰 
 

ⵄ䬘됓胂(Liraglutide)僽♧猫➃⡤ⰻ彂䚍暟餘脨넞過祪稇呋胂-1GLP-1涸絕匬碫⡃暟
腊㢿絕ざ䎇慨崞 GLP-1 「⡤⟄袕蟎祪崽䏞⣜饆涸倰䒭⤛鵳脨䀙稇涸ⴔ屲䫈ⵖ脨넞過祪
稇ꅺ佞姼㢪ⵄ䬘됓胂鵮〳Ⲹ綕胊䱗瑟Ⲹ㼱腊ꆀ䶑Ⰶ罜〄䮦Ⲹ肍⡲欽կ赡搬ⵄ䬘됓胂㖈⚰
䎯⢪欽鳅䎛告霪暟餘㹁ꆀ唬崵倰岁涸〄㾝⽲湱㼆忕たկ⠛絡涸⯝氋㷖倰岁荈䒓〄⟄勻㔔Ⱖ
乼⡲皍⽀ծ䘯鸟㖈兜鸑㹊낉㹔⽰〳乼⡲罜䎾欽䎛岌կ搬罜䔲䖉崵暟ⴔ㶩ꆀ湱㼆鳅㼭傞⯝
氋㷖倰岁涸暵䒗䚍㽠⠔㔔❜⿸导䎾瘝⾲㔔」䊵կ⯝氋㷖倰岁♧妃㹊낉〫腊唬崵♧猫⻊ざ暟
㥵卓翫ざ欽蚋♧⚡呋劥ⴭ꨽銳鵳遤㢴妃㹊낉կ湡⵸㕂ⰻ㢪馊勻馊㢴涸㹊낉㹔ꅷ欽 LC-
MS/MS 倰岁剏去⯝氋㷖倰岁䒓㾝過蚋崽䏞唬崵կ 

劥俒⢪欽努翫餘靶 LCMS-8050䒊用✫過崰务ⵄ䬘됓胂崵㹁倰岁霪倰岁⵸㢅锐皍⤑
ⴔ區鸟䏞䘯⾝併䏞넞⚁㾩䚍䔂〳⣘湱Ⱒ唬崵➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⢪欽努翫餘靶 LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 SCL-40 鳕 巊 岹 LC-40B X3 
荈 ⸓ 鵳 呋 㐼 SIL-40C X3 叙 庛 盲 CTO-40C 
餘 靶 ⟉ LCMS-8050 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.120 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Shim-pack GISS-HP C18 Metal free column (100 mm x 2.1 mm I.D.1.9  
μm); 䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-30922-02 

崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-⛩臟 
崨 鸟 0.3 mL/min 
叙 庛 50˫ 
幡 峤 垷 䒭 幡峤岹>幡峤〡 
幡 峤 岹 很 巊 ⛩臟/䒗⚋ꃫ/DMSO/宐/歌ꃑ=30351024.50.5 
鵳 呋 ⡤ 獤 20 μL 幡 峤 〡 很 巊 歌ꃫ/宐=1:1  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 30%傞ꢂ玐䎸㥵邍 1 䨾爙կ 
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邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
1.00 岹 B.Conc 30 
2.00 岹 B.Conc 45 
5.00 岹 B.Conc 60 
5.10 岹 B.Conc 95 
6.00 岹 B.Conc 95 
6.10 岹 B.Conc 30 

10.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 歏 ⾓ 4.5 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
䱹 〡 庛 䏞 250˫ ⸈ 掚 孞 崨 鸟 15.0 L/min 
D L 庛 䏞 200˫ 焥 中 孞 孿孞  
⸈掚垷懈庛䏞 500˫ 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
M R M ⿬ 侨 錛邍2   

邍 2. MRM ⿬侨 

ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

ⵄ䬘됓胂 938.5 
1128.6* -34 -31 -40 
1064.0 -34 -29 -38 

呔⴩薅膵ⰻ叻 494.1 369.1 -34 -34 -36 

岤*⚹㹁ꆀ猌㶩 

1.3 吥ⲥㅷ⿺呋ㅷⵖ㢊 
叻ⲥ呋ㅷ礵㺙獦》ⵄ䬘됓胂鷓ꆀ欽 50%⛩臟很鍒ꂁⵖ䧭 1 mg/mL ⪰㢊巊կ欽瑟涯

過崰很巊獺ꅺ䧭崽䏞⚹ 200ծ100ծ50ծ20ծ10ծ5ծ2ծ1 ng/mL 涸禹⴩叻ⲥ呋ㅷ很巊 
ⰻ叻很巊礵㺙獦》呔⴩薅膵鷓ꆀ欽歌ꃫ很鍒ꂁⵖ⚹ 1 mg/mL ⪰㢊巊կ欽歌ꃫ很巊

獺ꅺ⚹ 200 ng/mL ⰻ叻很巊կ 
呋ㅷⵖ㢊》 200 µL 叻ⲥ呋ㅷ䧴過崰呋劥⸈Ⰶ 20 µL ⰻ叻很巊⿺ 400 µL ⛩臟ゎ 1%

歌ꃑ嶴偒幊⺣ 3 min12000 rpm 猌䗱 10 minエ》副幡巊副劼崵㹁կ 

2. 絕卓雭雿 
2.1 MRM 蒀靶㕃 

 

5.76e2Q 938.50>1128.60 (+)

RT (min)
0 1 2 3 4 5 6 7 8 9

0.00

%

100.00

ⵄ䬘됓胂 
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㕃 1. 吥ⲥ刼絁剒⡛挿蒀靶㕃 

2.2 吥ⲥ刼絁 
㼆吥ⲥ刼絁很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤ⴔ區ⰻ叻岁ⵖ⡲吥ⲥ刼絁կ吥ⲥ刼絁絕卓錛

㕃 2 ⿺邍 3ⵄ䬘됓胂㖈吥ⲥ刼絁崽䏞薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨⚹ 0.9993ⲥ烁䏞㖈
94.7%~104.7%⛓ꢂկ 

 
㕃 2. 吥ⲥ刼絁㕃靶 
邍 3. 吥ⲥ刼絁⥌䜂 

ぜ獦 絁䚍倰玐 絁䚍薴㔵ng/mL) 湱Ⱒ禹侨 ⲥ烁䏞(%) 

ⵄ䬘됓胂 Y = (0.666501)X + (-0.00338043) 1.00~200.00 0.9993 94.7%~104.7% 

2.3 ⲥ烁䏞⿺礵㺙䏞崵㹁絕卓 
䭽 1.3 务涸⵸㢅锐倰岁㼆㹁ꆀ♴ꣳ⟄⿺⡛ծ务ծ넞崽䏞餘䱽ㅷ鵳遤⵸㢅锐嫦⚡崽䏞ꅾ

撑ⵖ㢊 6 口䭽 1.2 务涸ⴔ區勵⟝㼆㹁ꆀ♴ꣳ⟄⿺⡛ծ务ծ넞崽䏞餘䱽ㅷ鵳遤ⴔ區ⲥ烁䏞
⿺礵㺙䏞崵㹁絕卓㥵邍 4 䨾爙絕卓儑爙崵㹁絕卓♸锐雿⧩䱹鵛㔐佐桧㖈 95.5%~99.8%
⛓ꢂRSD 㖈 2.91%~9.60%⛓ꢂկ 

邍 4. 餘䱽ⲥ烁䏞罌㻋絕卓(n=6崽䏞⽀⡙ ng/mL)  

⻊ざ暟 고湡 LLOQ LQC MQC HQC 

ⵄ䬘됓胂 

锐雿崽䏞 1.00 2.50 15.00 150.00 
崵㹁崽䏞 0.97 2.39 14.97 143.41 
㔐佐桧% 96.9 95.5 99.8 95.6 

RSD% 9.60 7.59 9.02 2.91 

1.47e4ISTD 494.10>369.10 (+)

RT (min)
1 2 3 4 5 6 7 8 9

0.00

%

100.00

Conc.Ratio (ng/mL)
0 2 4 6 8 10

Area Ratio

0

1

2

3

4

5

6

利拉鲁肽
y = 0.6665014x - 0.003380433
R² = 0.9985801    R = 0.9992898

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)

呔⴩薅膵ⰻ叻 
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3絕雿 
⢪欽馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽⟉ LCMS-8050䒊用✫過崰务ⵄ䬘됓胂崵㹁

倰岁կ霪倰岁ꅷ欽ⰻ叻岁㹁ꆀ㖈 1.00~200.00 ng/mL 薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨⚹
0.9993㹁ꆀ♴ꣳ⟄⿺⡛ծ务ծ넞崽䏞餘䱽ㅷ崵㹁ⲥ烁䏞絕卓♸锐雿⧩䱹鵛㔐佐桧㖈
95.5%~99.8%⛓ꢂRSD 㖈 2.91%~9.60%⛓ꢂկ霪倰岁乼⡲皍⽀⚂⾝併〳ꬑ〳⣘湱Ⱒ遤
⚌➃プ⿬罌⢪欽կ 
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LC-MS/MS 崵㹁㣐롖過崰⚥涸蒔㝱齡胂 
 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050
翫欽崵㹁過崰务蒔㝱齡胂涸倰岁կ霪㢴胂⻊ざ暟涸絁䚍葻㥩ⴼ㹁禹侨㣐✵ 0.993ꅾ撑䚍
㹊낉絕卓邍僈Ⱖ⥂殆傞ꢂㄤ䂽꬗獤湱㼆叻ⲥ⨊䊵ⴔⵆ⚹ 0.03%ㄤ 4.21~4.67%⛓ꢂ⟉㐼
礵㺙䏞葻㥩Ⱖ⟉㐼唬ⴀꣳ⚹ 0.01 ng/mL㹁ꆀꣳ⚹ 0.03 ng/mL呋ㅷ⸈叻湱㼆㔐佐桧㖈
30.4 ~ 34.8%⛓ꢂկ霪倰岁㖈過崰㛇餘务⾝併䏞넞ⴔ區鸟䏞䘯〳⟄䘯鸟ծ⾝併㖑崵㹁㣐롖過
崰务涸蒔㝱齡胂կ 

Ⱒꝶ霒蒔㝱齡胂 過崰 馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉

祪㽶氻, 㽍Ⱖ僽 ІІ 㘗祪㽶氻僽㪭胇➃碫⨴䐀涸ꅾ㣐氬氻⠛絡涸屛毫蚋暟熬ꃀ膵碫ㄤ⿽
胟碫♶➑ⶰ⡲欽鳅㣐罜⚂㼆厤❈䝖罏屛毫佪卓剣ꣳ➃⡤ⴔ屲涸脨넞過祪稇呋胂(GLP-1)
㖈過祪崽䏞鳅넞涸䞔ⲃ♴腊⤛鵳脨䀙稇ⴔ屲罜㖈過祪姻䌢傞ⴭ偽姼⡲欽罜⚂Ⱖ䖎㺂僒鄄
⡤ⰻ涸✳胂ꃍ꣭鍒⡤ⰻ⼱邝劍♶駈 2 ⴔꛦ㔔姼Ⱖ⡲⚹⚰䎯蚋暟⢪欽「ⵌ✫ꣳⵖկた勻➃
又〄梡♧猫➢㟯銯ㆥ䊭蹠蹷涸嫫巊务ⴔ猌䖤ⵌ涸ゎ 39 ⚡孽㛇ꃑ涸㢴胂蒔㝱齡胂♸脨넞過祪
稇呋胂Ⱘ剣ず彂䚍罜⚂剣ず呋涸⤛脨䀙稇ⴔ屲涸⸆腊珘㹁䚍㥩㖈 ІІ 㘗祪㽶氻屛毫倰꬗
Ⱘ剣葻㥩涸⚰䎯䎾欽⵸兞կ 

歋✵霪碫㢴胂蚋暟涸䋑㖞⵸兞⿺歋姼䌄勻涸䊭괄ⵄ嶹湡⵸㕂ⰻ㢴㹻ⵖ蚋⟱⚌㼆姼鵳遤
✫㢴碫⵫㘗涸⟬ⵖ蚋涸灇〄կ⚹✫忘駈欽䨪㼆姼碫蚋暟䘯鸟ծ넞⾝併䏞涸銳宠劥俒䒊用✫♧
猫䘯鸟⾝併涸㣐롖過崰务蒔㝱齡胂涸唬崵倰岁կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կ
Ⱘ⡤ꂁ縨⚹ LC-30AD×2鳕巊岹DGU-20A5R㖈絁膴孞劼SIL-30AC荈⸓鵳呋㐼
CTO-30AC叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉ LabSolutions 
Ver. 5.60 SP2 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Inertsil Sustain GISS C18 Column2.1 mm I.D.×100 mm L., 1.9 μm 
崨 ⸓ 湱 A 湱0.3%歌ꃑ+1 mM ⛩ꃑꜽ宐 

B 湱0.3%歌ꃑ+1 mM ⛩ꃑꜽ⛩臟 
崨 鸟 0.4 mL/min   

叙 庛 40˫   

峤 膴 倰 䒭 唑䏞峤膴B 고ⴲ映崽䏞⚹ 10%Ⱘ⡤錛邍 1  
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邍 1. 鸑欽唑䏞峤膴玐䎸 

Time (min) Module Command Value 
1.00 Pumps Pump B Conc. 10 
3.50 Pumps Pump B Conc. 85 
5.50 Pumps Pump B Conc. 85 
5.51 Pumps Pump B Conc. 10 
8.50 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 庛 䏞 300˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min D L 庛 䏞 150˫ 
⸈ 掚 孞 瑟孞 10.0 L/min ⸈ 掚 懈 庛 䏞 400˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MRM⿬侨錛邍 2 

邍 2. ⻊ざ暟⥌䜂⿺ MRM ⿬侨 

⻊ざ暟 薉俒ぜ CAS ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

蒔㝱齡胂 Exenatide 141758-74-9 1047.60 
396.10* -40.0 -40.0 -19.0 
299.20 -40.0 -54.0 -30.0 

*邍爙㹁ꆀ猌㶩 

1.3 呋ㅷⵖ㢊 
叻 ⲥ 很 巊 ꂁ ⵖ  欽 歌 ꃫ ꂁ ⵖ 5 mg/mL 涸 幊 ざ 叻 ⲥ 餞 㢊 巊  欽 ⛩ 臟 + 宐 很 巊

+0.2%BSA(V/V/M, 80:20:0.2)鷶姿獺ꅺ䧭 4ծ20ծ40ծ200ծ400 ㄤ 800 ng/mL 禹⴩崽䏞涸幊
ざ叻ⲥ䊨⡲巊կ 

呋ㅷ⵸㢅锐倰岁》瑟涯 SD 㣐롖過崰 100 µL ⸈Ⰶ 10 µL 叻ⲥ很巊ⱄ⸈Ⰶ 290 µL 紱
⛩臟䮷虹た넞鸟猌䗱》副幡կ 

2絕卓雭雿 
2.1 叻ⲥ呋ㅷ䪊䲽餘靶㕃 

 
   㕃 1. 蒔㝱齡胂Ⰼ䪊䲽餘靶㕃                  㕃 2. 蒔㝱齡胂❡暟猌㶩䪊䲽餘靶㕃 

2.2 㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃 
㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㥵㕃 3 䨾爙կ 

500 1000 1500 m/z
0.0

2.5

5.0

7.5
Inten. (x1,000,000)

10
47

.7

83
8.

3

250 500 750 m/z
0.0

1.0

2.0

Inten. (x100,000)

10
47

.7

39
6.

1

29
9.

1

94
8.

7
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㕃 3. 㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃0.1 ng/mL 

2.3 絁䚍Ⱒ禹 
ꂁⵖ崽䏞⚹ 0.1ծ0.5ծ1ծ5ծ10 ㄤ 20 ng/mL 涸㛇餘⸈叻䊨⡲巊䭽 1.2 务涸ⴔ區勵⟝

鵳遤崵㹁⟄崽䏞⚹埇㗂叻䂽꬗獤⚹紷㗂叻㢪叻岁ⵖ⡲吥ⲥ刼絁叻絁㥵♴㕃䨾爙կ㖈
0.1~20 ng/mL 崽䏞薴㔵ⰻ絁䚍葻㥩կ絁䚍倰玐ծ絁䚍薴㔵ㄤⴼ㹁禹侨錛邍 3կ 

 
㕃 4. 叻ⲥ䊨⡲刼絁 

邍 3. 蒔㝱齡胂吥ⲥ刼絁⿬侨 

綘尼 ぜ獦 吥ⲥ刼絁 絁䚍薴㔵 ng/mL ⲥ烁䏞% ⴼ㹁禹侨 r2 

1 蒔㝱齡胂 Y = (7123.10)X + (359.992) 0.1~20 86.2~110.4% 0.9931 

2.4 唬ⴀꣳㄤ㹁ꆀꣳ 
㼆崽䏞⚹ 0.5 ng/mL 涸㛇餘很巊鵳呋ⴔ區蒔㝱齡胂涸剒⡛唬ⴀꣳS/N=3LOD 邍

爙ծ剒⡛㹁ꆀꣳS/N=10LOQ 邍爙絕卓㥵邍 4 䨾爙կ 
邍 4. 蒔㝱齡胂涸唬ⴀꣳㄤ㹁ꆀꣳ 

綘尼 ぜ獦 唬ⴀꣳ(ng/mL) 㹁ꆀꣳ(ng/mL) 

1 蒔㝱齡胂 0.01 0.03 

2.5 ꅾ㢕䚍㹊낉 
㼆✳⚡崽䏞涸幊ざ叻ⲥ很巊鵶絯 6 妃鵳呋罌㻋⟉㐼涸ꅾ撑䚍⥂殆傞ꢂㄤ䂽꬗獤涸ꅾ

撑䚍絕卓㥵邍 5 䨾爙կ2 ⚡崽䏞叻ⲥㅷ涸⥂殆傞ꢂㄤ䂽꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ⚹ 0.03 ㄤ
4.21~4.67%⛓ꢂ⟉㐼ꅾ撑䚍葻㥩կ 

邍 5. ⥂殆傞ꢂㄤ䂽꬗獤ꅾ撑䚍絕卓(n=6) 

綘尼 ⻊ざ暟 
RSD%0.5 ng/mL RSD%5 ng/mL 

R.T Area R.T Area 

1 蒔㝱齡胂 0.03 4.67 0.03 4.21 

2.6 㔐佐桧ㄤ⚁㾩䚍㹊낉 
㣐롖過崰䭽撑 1.3 倰岁鵳遤㢅锐蜦䖤崽䏞⚹ 0.5ծ5 ng/mL 涸呋ㅷぐ♲口〥》鷓ꆀ㣐

롖過崰⸈Ⰶ紱⛩臟(V/V, 1:3)䮷虹た넞鸟猌䗱》副幡⸈叻ⲥㅷꂁⵖ䧭 0.5ծ5 ng/mL 涸呋ㅷ

1.0 2.0 3.0 4.0 5.0

0

100

200

300

400

500 1047.60>396.10(+)
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ぐ♲口կ⟄⵸⸈叻呋ㅷ崵䖤涸䂽꬗獤⚹ Aた⸈叻呋ㅷ崵䖤涸䂽꬗獤⚹ A1 崵㹁湱㼆㔐佐桧
㔐佐桧=A/A1կⰨ⡤絕卓㥵邍 6㔐佐桧㖈 30.4 ~ 34.8%⛓ꢂկ嫱鳅㛇餘⸈叻蒀靶㕃ㄤ瑟涯㛇
餘蒀靶㕃〳濼霪ⴔ區倰岁⚁㾩䚍葻㥩կ瑟涯㛇餘涸蒀靶㕃㥵㕃 4 䨾爙呋ㅷ涸蒀靶㕃㥵㕃 5
䨾爙կ 

 
    㕃 5. 瑟涯㛇餘蒀靶㕃                       㕃 6. ⸈叻㔐佐蒀靶㕃0.1 ng/mL 

邍 6. ⸈叻呋涸㔐佐桧絕卓(n=3) 

崽䏞宐䎂 崽䏞ng/mL 䎂㖲㔐佐桧% 

1 0.5 30.4 

2 5.0 34.8 

2.7 呋ㅷ婎殆罌㻋 
呏研蚋ㅷꬋ⚰䎯蚋去⸓⸂㷖灇瑕䭷㼋錞ⴭ銳宠㖈 20 ng/mL 涸呋ㅷⴔ區模䧭た㼆瑟涯

呋ㅷ鵳遤ⴔ區絕卓㥵邍 7 䨾爙կ婎殆꬗獤ㄤ㹁ꆀ♴ꣳ 0.1 ng/mL 涸꬗獤嫱⚹ 7.2%㼭✵
蚋ㅷꬋ⚰䎯蚋去⸓⸂㷖灇瑕䭷㼋錞ⴭ涸 20%涸銳宠կ霪倰岁痗ざ叻ⲥ銳宠կ 

邍 7. 婎殆罌㻋絕卓 

呋ㅷ碫㘗 䂽꬗獤 ꬗獤嫱% 
瑟涯 68 

7.2 
㹁ꆀ♴ꣳ 952 

3絕雿 
⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽崵㹁㣐롖過

崰务涸蒔㝱齡胂կ霪㢴胂⻊ざ暟涸絁䚍葻㥩ⴼ㹁禹侨㣐✵ 0.993Ⱖ⟉㐼唬ⴀꣳ⚹ 0.01 
ng/mL㹁ꆀꣳ⚹ 0.03 ng/mL呋ㅷ⸈叻湱㼆㔐佐桧㖈 30.4 ~ 34.8%⛓ꢂ呋ㅷ婎殆絕卓
痗ざ蚋ㅷꬋ⚰䎯蚋去⸓⸂㷖灇瑕䭷㼋錞ⴭ銳宠կ 
姼倰岁䘯鸟ծ皍⽀ծ鷥䭊䚍䔂ㄤ⾝併䏞넞忘駈蒔㝱齡胂⡤ⰻ蚋暟ⴔ區銳宠〳⡲⚹過崰务
蒔㝱齡胂涸剣佪唬崵倰岁կ 

  

1.0 2.0 3.0 4.0 5.0

0

100

200

300

400

500 1047.60>396.10(+)

3.
11

5



 

31 
 

LC-MS/MS 岁崵㹁過崰⚥㢴胂碫蚋暟䧢莓榰卌 
 

䶰 銳劥俒䒊用䎇낉霆✫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-
8060 翫欽崵㹁➃過崰务䧢莓榰卌涸倰岁կ➃過崰呋ㅷꅷ欽㔿湱蟋》岁鵳遤⵸㢅锐ⵖ㢊》
副幡巊鵳呋ⴔ區〳㖈 8.5 min ⰻ䘯鸟ծⲥ烁㖑唬崵過崰务䧢莓榰卌ゎꆀկ劥㹊낉㼆倰岁鷥
䭊䚍ծ絁䚍薴㔵ծ㹁ꆀ♴ꣳծ礵㺙䏞ծ㔐佐桧ծ㛇餘佪䎾ծ婎殆瘝고湡㖲鵳遤罌㻋կ絕卓邍
僈霪倰岁忘駈欰暟呋ㅷ倰岁㷖낉霆銳宠Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩涸暵挿鷓
ざ➃過崰务䧢莓榰卌ゎꆀ涸䘯鸟ⲥ烁唬崵〳 欽✵➃⡤ⰻ䧢莓榰卌崽䏞涸崵㹁⿺Ⱖ➃⡤蚋去
⸓⸂㷖灇瑕կ 

Ⱒꝶ霒馄넞佪巊湱蒀靶 ♲ꅾ㔋匧勍餘靶 ➃過崰 㢴胂碫蚋暟 䧢莓榰卌 
 
⟄䖃䫒⡤㢴胂灇瑕⚺銳⣜饆⯕靶岁ծ欰暟唬㹁ㄤ⯝氋ⴔ區瘝倰岁告鵯❈ⴔ區倰岁ⴔⵆ

Ⱘ剣⚁㾩䚍䊵ծ⾝併䏞⡛䧴䧭劥鳅넞瘝㢴倰꬗㽷ꣳ䚍կLC-MS/MS 㼆㢴侨蚋暟絕匬涸鸑欽䚍ծ
唬崵涸⚁㾩䚍ㄤ⾝併䏞瘝ぐ倰꬗涸⠏⸷溶鴽鸟䧭⚹蚋暟去靧♸蚋暟⸓⸂㷖灇瑕务ꅷ欽涸⚺
銳ⴔ區倰岁罜ⵄ欽 LC-MS/MS ➢✲䫒⡤餘㢴胂碫蚋暟蚋去⸓⸂㷖灇瑕溶䧭⚹劢勻〄㾝涸
馋⸷կ 

䧢莓榰卌僽♧猫岤㼘欽涸⤛랕⡤欰䧭稇ꅺ佞慨稇碫⡃暟㾩✵欽勻屛毫✌浓ㄤ⵸⴩艑浓
涸㢴胂碫蚋暟կ餴俱儑爙呋劥⼕ꤎ侨研絡雦䖤ⴀꃲꃑ䧢莓榰卌欽蚋ꆄ괄➢ 2005 䎃涸 2771
♰⯋㟞Ɤⵌ 2015 䎃涸 3.96 ➉⯋罜鵛Ⳝ䎃⢪欽ꆀ⟄ 23.6%涸㟞Ɤ桧♶倗䲿⼮կ 

ꛏ㼆⟄副䎾欽꨽宠⚹⥂ꥻ⚰䎯欽蚋㸝Ⰼざ锐ⲥ烁崵㹁➃⡤欽蚋過蚋崽䏞㹊낉ꅷ欽
LCMS-8060 䒊用⾝併ծ넞佪涸➃過崰务䧢莓榰卌ゎꆀ涸唬崵倰岁㹊梡過崰㛇餘务㢴胂蚋
暟涸ⲥ烁崵㹁㼆⚰䎯礵ⲥ欽蚋䲿⣘䪮助佅丒⣘湱Ⱒ➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⻊ざ暟⥌䜂 

邍 1. ⻊ざ暟⥌䜂 

⻊ざ暟ぜ獦 
薉俒ぜ 

  
CAS No. ⴔ㶩䒭 絕匬䒭 

䧢莓榰卌 Goserelin 145781-92-6 C59H84N18O14 

 

꣚䬘榰卌 
IS 

Alarelin 79561-22-1 C56H78N16O12 

 

1.2 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կ

Ⱘ⡤ꂁ縨⚹ LC-30AD×2 鳕巊岹DGU-20A5R 㖈絁膴孞劼SIL-30ACMP 荈⸓鵳呋㐼CTO-
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20AC 叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8060 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 
5.89 蒀靶䊨⡲畀կ 

1.3 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Shim-pack GISS C18 (2.1 mm I.D.×100 mm L., 2.0 μm) 
崨 ⸓ 湱 A 湱-0.1%⛩ꃑ宐很巊B 湱-歌ꃫ 
崨 鸟 0.4 mL/min 鵳 呋 ⡤ 獤 5 μL 
叙 庛 40˫   
峤 ꛏ 倰 䒭 Rinse pump̔Rinse port 
㢪 縨 峤 ꛏ 巊 歌ꃫ䒗⚋ꃫ⚋ꂼ宐ゎ 0.5%歌ꃑ⚹ 1:1:1:1 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 20%峤膴玐䎸錛邍 2կ 

邍 2. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 

3.00 岹 B.Conc 60 

3.50 岹 B.Conc 60 

5.00 岹 B.Conc 80 

5.20 岹 B.Conc 80 

5.50 岹 B.Conc 98 

5.80 岹 B.Conc 98 

5.90 岹 B.Conc 20 

8.50 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 3.0 kV 
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 350˫ 
䎁 醋 孞 宆孞 9.0 L/min D L 庛 䏞 200˫ 
⸈ 掚 孞 瑟孞 9.0 L/min ⸈ 掚 懈 庛 䏞 400˫  
䪊 䲽 垷 䒭 MRM⿬侨錛邍 3   

邍 3. MRM ⠏⻊⿬侨 

⻊ざ暟 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

䧢莓榰卌 
635.60 607.55* -32.0 -19.0 -28.0 
635.60 249.00 -32.0 -33.0 -24.0 

꣚䬘榰卌 584.60 249.10 -28.0 -26.0 -24.0 

岤*邍爙㹁ꆀ猌㶩 

1.4 叻ⲥㅷ♸餘䱽呋ㅷ涸ꂁⵖ 
ⴔⵆ礵㺙獦》⚙口䧢莓榰卌鷓ꆀ欽紱歌ꃫ很鍒ꂁⵖ⚙口 1.0 mg/mL 䧢莓榰卌⪰㢊巊կ

》Ⱖ务♧口⪰㢊巊欽獺ꅺ巊0.2%歌ꃑ宐很巊/歌ꃫ很巊 = 40/60, v/v鷶紩獺ꅺ䧭崽䏞⚹
10ծ20ծ50ծ100ծ200ծ500ծ1000ծ2000ծ5000 ng/mL 涸叻ⲥ䊨⡲刼絁〥♧口⪰㢊巊
欽獺ꅺ巊ⴔⵆ獺ꅺ䧭崽䏞⚹ 30ծ250ծ4000 ng/mL 涸餘䱽很巊կⴔⵆ》叻ⲥ䊨⡲刼絁务ぐ
崽䏞挿 10 μL ⸈Ⰶ 990 μL ➃瑟涯過崰ゎ䫈胂ꃍ务⣜妃ꂁⵖ䧭吥ⲥ刼絁 0.1ծ0.2ծ0.5ծ



 

33 
 

1ծ2ծ5ծ10ծ20ծ50 ng/mLⴔⵆ》♲⚡♶ず崽䏞餘䱽很巊 10 μL ⸈Ⰶ 990 μL ➃瑟涯過
崰务⣜妃ꂁⵖ䧭 0.3ծ2.5ծ40 ng/mL 餘䱽呋ㅷկ 

礵㺙獦》꣚䬘榰卌鷓ꆀ欽紱歌ꃫ很巊很鍒ꂁⵖ⚹ 1.0 mg/mL ⪰㢊巊կ㼜ꂁⵖ㥩涸꣚
䬘榰卌⪰㢊巊欽獺ꅺ巊0.2%歌ꃑ宐很巊/歌ꃫ很巊 = 40/60, v/v 獺ꅺ⚹ 3 ng/mL ⰻ叻很
巊䖉欽կ 

1.5 ➃過崰呋ㅷ⵸㢅椚倰岁 
》ゎ剣䫈胂ꃍ涸➃過崰呋ㅷ 100 μL⣜妃⸈Ⰶ 3 ng/mL ⰻ叻很巊 100 μLծ獺ꅺ巊 100 

μL嶴偒幊ざ 2 minկ⸈Ⰶ歌ꃫ 500 μL嶴偒 2 min た13000 rpm/min 猌䗱 10 minկエ
》副幡巊♸瘝⡤獤紱宐鵳遤幊⺣䎇》幊ざ巊⸈Ⰶ溶崞⻊㥩涸 96 㶰㔿湱蟋》匣ⴔⵆ欽 1.0 
mL 紱宐♸ 60%歌ꃫ宐很巊鵳遤幡峤ꤑ勇ⱄ欽 1.0 mL 歌ꃫゎ 0.01%歌ꃑ鵳遤峤膴
䎇⾓䎁佐꧋Ⰼ鿈峤膴很巊荛䫒⡤⡛エ꣡ 96 㶰匣务50˫宐嵮鵳遤宆孞オ䎁կオ䎁た
ぢ㶰匣ⰻ⸈Ⰶ 100 uL 獺ꅺ⵫鵳遤撑很嶴偒 3min た13000 rpm/min 猌䗱 10 min》副
幡巊鲮Ⰶ⡛エ꣡鵳呋㼭櫕鵳呋ⴔ區鵳呋⡤獤 5 μLկ 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃♸❡暟猌㶩䪊䲽餘靶㕃 

䧢莓榰卌㖈♧紩餘靶䪊䲽♴⚺銳欰䧭[M+2H]2+ⲥⴔ㶩猌㶩䂽 m/z 635.60㼆ⲥⴔ㶩猌㶩
䂽鵳遤❡暟猌㶩䪊䲽欰䧭⚺銳烱晙猌㶩⚹ m/z 607.55ծm/z 249.00꣚䬘榰卌㖈♧紩餘靶
䪊䲽♴⚺銳欰䧭[M+2H]2+ⲥⴔ㶩猌㶩䂽 m/z 584.60㼆ⲥⴔ㶩猌㶩䂽鵳遤❡暟猌㶩䪊䲽欰
䧭⚺銳烱晙猌㶩⚹ m/z 249.10Ⱖ♧紩餘靶㕃♸❡暟猌㶩䪊䲽㕃ⴔⵆ錛㕃 1-4կ 

 
            㕃 1. 䧢莓榰卌♧紩餘靶㕃               㕃 2. 䧢莓榰卌❡暟猌㶩䪊䲽㕃CE ⧩-19 V 

 
            㕃 3. ꣚䬘榰卌♧紩餘靶㕃              㕃 4. ꣚䬘榰卌❡暟猌㶩䪊䲽㕃CE ⧩-24 V

 

625.0 630.0 635.0 640.0 m/z
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625.30
627.40
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412.20 522.10
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273.90 374.80 575.40465.70

249.10 
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2.2 倰岁鷥䭊䚍 
》ゎ䫈胂ꃍ涸➃瑟涯過崰䭽撑 1.5 倰岁ㄤ鷥㹁涸蒀靶勵⟝㢅锐䎇崵㹁䖤➃瑟涯過崰ծ

0.1 ng/mL ➃過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃錛㕃 5կ絕卓邍僈䧢莓榰卌♸ⰻ叻暟涸
⥂殆傞ꢂ tR ⴔⵆ⚹ 3.40 minծ2.92 minկ➃瑟涯過崰务涸ⰻ彂暟餘䎁䪓㼆呋ㅷ唬崵偽僈儑
䕧ㆇ倰岁Ⱘ剣鳅䔂鷥䭊䚍կ 

 
                A                                                   B 

 
                C                                                    D 

 
                E                                                    F 

㕃 5. 䧢莓榰卌♸꣚䬘榰卌 MRM 蒀靶㕃AծB➃瑟涯過崰CծD瑟涯過崰ゎ 3 ng/mL ⰻ叻過崰
EծF50 ng/mL 䧢莓榰卌過崰呋ㅷ♶ゎⰻ叻 
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2.3 絁䚍薴㔵 
䭽撑 1.4 고♴➃過崰呋ㅷꂁⵖ倰岁ⵖ㢊 0.1ծ0.2ծ0.5ծ1ծ2ծ5ծ10ծ20ծ50 ng/mL ➃

過崰叻ⲥ䊨⡲刼絁䭽撑 1.5 고务➃過崰呋ㅷ⵸㢅锐倰岁㢅锐➃過崰呋ㅷ䒊用吥ⲥ刼絁
䎇欽ず⡙稇ⰻ叻岁鵳遤ⴔ區崵㹁կ⟄➃過崰务䧢莓榰卌崽䏞♸ⰻ叻崽䏞⟄ 1 雦涸嫱⧩ X
⚹埇㗂叻⟄䧢莓榰卌䂽꬗獤♸꣚䬘榰卌䂽꬗獤涸嫱⧩ Y ⚹紷㗂叻勉ꅾ禹侨⚹ 1/C2鵳遤
絁䚍㔐䔱ⴔ區䨾䖤吥ⲥ刼絁錛㕃 6➃過崰务䧢莓榰卌絁䚍㔐䔱倰玐⿺湱Ⱒ禹侨錛邍 4կ
絕卓邍僈䧢莓榰卌㖈 0.1-50 ng/mL 涸崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩կ 

 
㕃 6. 䧢莓榰卌吥ⲥ刼絁 

邍 4. 䧢莓榰卌吥ⲥ刼絁⿬侨絁䚍㔐䔱勉ꅾ禹侨⚹ Y=1/C2 

⻊ざ暟 吥ⲥ刼絁 絁䚍薴㔵ng/mL ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

䧢莓榰卌 Y = (0.946223)X + (0.00105868) 0.1-50 94.1~103.1  0.9995 

邍 5. 吥ⲥ刼絁ぐ崽䏞挿ⲥ烁䏞 

紩ⵆ 叻ⲥ崽䏞ng/mL 㹊崵崽䏞ng/mL ⲥ烁䏞(%) 

1 0.1 0.099 99.1 

2 0.2 0.206 103.1 

3 0.5 0.491 98.2 

4 1 0.998 99.8 

5 2 1.881 94.1 

6 5 4.974 99.5 

7 10 10.263 102.6 

8 20 20.120 100.6 

9 50 51.499 103.0 

2.4 倰岁礵㺙䏞♸ⲥ烁䏞 
》溶ꂁⵖ㥩涸 0.3ծ2.5ծ40 ng/mL 餘䱽呋ㅷ⟄⿺㹁ꆀ♴ꣳ 0.1ng/mL 呋ㅷ䭽撑 1.5 倰

岁ⵖ㢊嫦⚡崽䏞涸➃過崰呋ㅷ㖈 1 㣔ⰻⵖ㢊 6 口䎂遤呋ㅷⴔ區鵶絯崵㹁 3 㣔嫦傈ꥥ
遤吥ⲥ刼絁欽崵䖤餘䱽呋ㅷ务䧢莓榰卌䂽꬗獤涸 RSD%⧩雦皾Ⱖ傈ꢂㄤ傈ⰻ䊵䒗絕卓錛

0.0 25.0 浓浓浓
0.0

1.0

2.0

3.0

4.0

5.0
面面浓 (x10)

0.0 1.0 浓浓浓

1.0

2.0
面面浓
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邍 6կⰦ务䧢莓榰卌剒⡛㹁ꆀꣳ S/N 䎂㖲⧩⚹ 26.85կ絕卓邍僈ぐ崽䏞宐䎂礵㺙䏞ծⲥ烁
䏞⟄⿺霪倰岁涸⾝併䏞㖲㖈䱹「叻ⲥⰻ䎇溶忘駈欰暟呋ㅷ唬崵銳宠կ 

 
邍 6. 䧢莓榰卌傈ⰻ礵㺙䏞♸傈ꢂ礵㺙䏞3 㣔嫦㣔 n=6 

呋ㅷ碫㘗 锐雿崽䏞ng/mL 傈ⰻ礵㺙䏞 RSD% 傈ꢂ礵㺙䏞 RSD% ⲥ烁䏞% 

LLOQ 0.1 4.03 6.67 87.70-109.10 

LQC 0.3 3.05 3.82 93.60-107.50 

MQC 2.5 1.44 3.21 96.50-107.80 

HQC 40 2.08 3.54 101.90-113.70 

2.5 㔐佐桧 
》崽䏞⚹ 0.3ծ2.5ծ40 ng/mL 餘䱽呋ㅷ嫦⚡崽䏞ꅾ撑 6 妃䭽撑 1.5 倰岁ⵖ㢊⟄

➃過崰呋劥ⵖ㢊鵳呋唬崵た蒀靶䂽꬗獤A1♸➃瑟涯過崰䭽撑 1.5 倰岁㢅锐た⸈Ⰶ叻ⲥㅷ
很巊鵳呋唬崵䨾䖤蒀靶䂽꬗獤A2⛓嫱⽰ A1/A2×100%罌㻋➃過崰呋劥㢅锐倰岁涸
䲿》㔐佐桧կ㹊낉絕卓錛邍 7ぐ崽䏞宐䎂䧢莓榰卌㔐佐桧㖲㣐✵ 74%ծRSD 㼭✵ 4%կ 

邍 7. 倰岁㔐佐桧絕卓(n=6) 

崽䏞宐䎂 锐雿崽䏞ng/mL 䎂㖲㔐佐桧% RSD% 

LQC 0.3 74.05 3.32 

MQC 2.5 82.08 2.53 

HQC 40 88.32 1.29 

2.6 㛇餘佪䎾 
罌㻋⡛ծ务ծ넞♲崽䏞宐䎂餘䱽呋ㅷ嫦⚡崽䏞ꅾ撑 6 妃鸑鵂嫱鳅➃瑟涯過崰た⸈

叻呋ㅷ♸崽䏞♧荝涸叻ⲥ很巊⚙罏涸湡叻⻊ざ暟꬗獤䎂㖲⧩䨾䖤嫱⧩⽰⚹㛇餘佪䎾䎇雦
皾ⰻ叻䔱♧⻊㛇餘佪䎾կ絕卓錛邍 8ぐ崽䏞宐䎂㛇餘佪䎾㔔㶩㖲㣐✵ 97%կ 

邍 8. 㛇餘佪䎾罌㻋絕卓(n=6) 

崽䏞宐䎂 锐雿崽䏞ng/mL 㛇餘佪䎾% ⰻ叻㛇餘佪䎾% A/AIS 㛇餘佪䎾 

LQC 0.3 97.59 97.49 100.10 

MQC 2.5 101.38 101.41 99.97 

HQC 40 99.74 97.93 101.85 

2.7 珘㹁䚍霚낉 
⚹霉⟟欰暟呋ㅷ㖈ワ㔵梠㞯㥵㹔庛ծ⯕撑♴涸珘㹁䚍㼜⡛ծ务ծ넞♲崽䏞宐䎂餘

䱽呋ㅷn=6㖈㹔庛呱꬗佞縨 12 h ⟄副䭽撑 1.5 倰岁ⵖ㢊䎇鵳遤崵㹁㼜崵㹁⧩崽䏞♸
锐雿⧩鵳遤嫱鳅կ絕卓儑爙♲⚡崽䏞宐䎂涸餘䱽呋ㅷ崵㹁⧩♸锐雿⧩涸䊵䒗㖲㖈±10.2%
⟄ⰻ忘駈欰暟呋ㅷ珘㹁䚍唬崵⨊䊵±15%⟄ⰻ岁錞銳宠կ➃過崰务䧢莓榰卌㖈㹔庛♴
佞縨 12 h ⟄副Ⱘ剣葻㥩珘㹁䚍կ 

罌㻋欰暟呋ㅷ㖈㢅锐ծⵖ㢊瘝鵂玐务导撑ⲏ輑涸珘㹁䚍㼜넞ծ务ծ⡛餘䱽呋ㅷn=6
导撑ⲏ輑♲⚡ワ劍嫦♧ワ劍㣐✵ 12 h絑ⵖ㢊たず岁崵㹁♸锐雿⧩鵳遤嫱鳅կ絕卓儑
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爙崵㹁⧩♸锐雿⧩涸䊵䒗㖲㖈±10.4%⟄ⰻ忘駈欰暟呋ㅷ珘㹁䚍唬崵⨊䊵±15%⟄ⰻ
岁錞銳宠霹僈➃過崰务䧢莓榰卌涸崽䏞㖈♲妃ⲏ輑䗄梠涸鵂玐务♶⠔〄欰儑衼涸佖」կ 

罌㻋欰暟呋ㅷ絑ⵖ㢊た㖈䖉崵梠㞯务涸珘㹁䚍㼜⡛ծ务ծ넞♲崽䏞宐䎂餘䱽呋ㅷn=6
㖈䖉崵梠㞯♴佞縨 96 h㼜崵㹁⧩♸锐雿⧩鵳遤嫱鳅կ絕卓儑爙崵㹁⧩♸锐雿⧩涸䊵䒗㖲
㖈±13.7%⟄ⰻ忘駈欰暟呋ㅷ珘㹁䚍唬崵⨊䊵±15%⟄ⰻ岁錞銳宠կ霹僈➃過崰务䧢
莓榰卌涸崽䏞㖈䖉崵梠㞯务佞縨たⰦゎꆀ〳⥂䭯珘㹁կ 

2.8 禹絡婎殆罌㻋(Carryover) 
罌㻋禹絡婎殆涸䕧ㆇ模䧭崽䏞剒넞挿ⴔ區たⰦたⴔ區瑟涯呋ㅷ务䧢莓榰卌涸䂽꬗獤

瑟涯呋ㅷ务䧢莓榰卌⿺Ⱖⰻ叻暟涸鸑麤务㖲尵剣僈儑涸湡叻⻊ざ暟蒀靶䂽錛㕃 7կ 

 
㕃 7. 禹絡婎殆罌㻋瑟涯呋ㅷ蒀靶㕃䊩䧢莓榰卌〸꣚䬘榰卌 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060

翫欽崵㹁➃過崰务䧢莓榰卌涸倰岁կ霪倰岁㖈 8.5 min ⰻ模䧭➃過崰务䧢莓榰卌涸唬崵ꅷ
欽ず⡙稇ⰻ叻岁㹁ꆀ倰岁㹁ꆀ♴ꣳ 0.1 ng/mL絁䚍薴㔵 0.1-50 ng/mL湱Ⱒ禹侨㖈 0.9995կ
鷥䭊䚍罌㻋絕卓邍僈➃瑟涯過崰务尵剣㼆ⴔ區鸣䧭僈儑䎁䪓涸暟餘կ倰岁务㹁ꆀ♴ꣳ傈ⰻծ
傈ꢂ礵㺙䏞 4.03%♸ 6.67%S/N 䎂㖲⧩⚹ 26.85⡛务넞♲宐䎂餘䱽崽䏞傈ⰻ礵㺙䏞 1.44-
3.05%傈ꢂ礵㺙䏞 3.21-3.82%ⲥ烁䏞 87.7-113.7%ぐ崽䏞宐䎂餘䱽呋ㅷ务䧢莓榰卌㔐
佐桧㖲㣐✵ 74%RSD 㼭✵ 4%㛇餘佪䎾㣐✵ 74%珘㹁䚍㹊낉絕卓儑爙呋ㅷ㖈㹔庛♴
佞縨 12 㼭傞珘㹁3 妃ⲏ輑䗄梠䧢莓榰卌崽䏞偽儑衼」⻊➃過崰呋ㅷ䲿》巊䖉崵梠㞯♴
佞縨 96 h 珘㹁կ倰岁Ⱘ剣ⴔ區倰岁皍⽀ծⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩涸暵挿忘駈
䧢莓榰卌⡤ⰻ蚋暟ⴔ區銳宠⚹䧢莓榰卌⟬ⵖ蚋欰暟瘝佪䚍霉⟟䲿⣘䘯鸟ⲥ烁涸唬崵倰岁կ 
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2:584.6000>249.1000(+)
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LC-MS/MS 岁崵㹁➃過崰⚥㢴胂碫蚋暟暵用䋪胂ゎꆀ 
 
䶰 銳劥俒䒊用䎇낉霆✫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-
8060 翫欽崵㹁➃過崰务暵用䋪胂涸倰岁կ➃過崰呋ㅷꅷ欽㔿湱蟋》岁鵳遤⵸㢅锐ⵖ㢊》
副幡巊鵳呋ⴔ區〳㖈 7 min ⰻ䘯鸟ծⲥ烁㖑唬崵過崰务暵用䋪胂ゎꆀկ劥㹊낉㼆倰岁鷥䭊
䚍ծ絁䚍薴㔵ծ㹁ꆀ♴ꣳծ礵㺙䏞ծ㔐佐桧ծ㛇餘佪䎾ծ婎殆瘝고湡㖲鵳遤罌㻋կ絕卓邍僈
霪倰岁忘駈欰暟呋ㅷ倰岁㷖낉霆銳宠Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩涸暵挿鷓ざ
➃過崰务暵用䋪胂ゎꆀ涸䘯鸟ⲥ烁唬崵〳 欽✵➃⡤ⰻ暵用䋪胂崽䏞涸崵㹁⿺Ⱖ➃⡤蚋去⸓
⸂㷖灇瑕կ 

Ⱒꝶ霒馄넞佪巊湱蒀靶  ♲ꅾ㔋匧勍餘靶  ➃過崰  㢴胂碫蚋暟  暵用䋪胂 
 
㢴胂碫蚋暟僽⼕蚋遤⚌Ⱘ剣䎛岌䋑㖞⵸兞涸灇〄〄㾝倰ぢ⛓♧կ ꥥ满欰暟䪮助ㄤ麰⠛

䊨玐곭㚖涸鴽鸟〄㾝➃又〳⟄㖈瀊劍ⰻざ䧭㢴猫㢴胂碫蚋暟կ霪碫蚋暟⟄Ⱖ烁ⴗ涸毫佪ㄤ
鳅㥩涸㸝Ⰼ䚍⚰䎯屛毫㖑⡙♶倗䲿⼮䋑㖞欽ꆀ㟞Ɤ匧䘯կ湡⵸蚋暟涸⢪欽溶絑䒁吹荛㢴
猫氬氻涸屛毫곭㚖⺫䭍䫒䠭厩ծ䫒胅泿ծ欰锐靈蒜ծ氨汥ծ䗱邝ծ낧餘毜匠ծ祪㽶氻ծ氋
蕐瘝կ 

暵用䋪胂僽♧猫ざ䧭涸㢴胂慨稇⚹➃歌朐倾艑稇 PTH 涸 1-34 孽㛇ꃑ晙媯Ⱘ剣ⵞ慨
낧䕎䧭ㄤ낧エ佐涸欰暟崞䚍〳Ⲹ㼱絟絑た㦀㥎낧䫔涸〄欰桧呏研絛蚋倰䒭涸♶ず鵮腊
䲿넞䧴꣭⡛낧㺙䏞կ⚰䎯副䌢欽✵屛毫欽✵⾲〄䚍낧餘毜匠⿺䚍艑⸆腊Ⲹ鷍䚍낧餘毜匠ծ絟
絑た낧餘毜匠կ暵用䋪胂⾲灇蚋⾊⚹繠㕂爞勻Ⱆ尽⠶ꥥⰦ⚁ⵄ涸ⵌ劍⟄⿺刿㢴㕂ⰻ⼕蚋
⟱⚌㼆㢴胂碫蚋暟涸❡ㅷ⠏⸷⿺䋑㖞⵸兞剣✫刿帿Ⰶ涸✫鍒㕂ⰻ暵㢴用䋪胂瘝㢴胂碫⟬ⵖ
蚋涸灇〄欰❡宐䎂鵳Ⰶ✫Ⰼ倝副⼮涸꣌媯կ⡲⚹⚺銳涸㢴胂碫蚋暟暵用䋪胂Ⱘ剣넞佪⚂⡛
ⶰ⡲欽涸屛毫⸆佪劢勻䋑㖞欽蚋ꆀ㼜⠔鵳♧姿䲿⼮䝖罏㼆㢴胂碫蚋暟涸䱹「玐䏞⛲㼜傈
渤䲿넞կ 

鵓ざ䔲⵸䋑㖞꨽宠⸈䘯暵用䋪胂瘝㢴胂碫⟬ⵖ蚋涸灇〄鸟䏞劥㹊낉ꅷ欽䀙峸 LCMS-
8060 䒊用⾝併ծ넞佪涸➃過崰务暵用䋪胂ゎꆀ涸唬崵倰岁㹊梡過崰㛇餘务㢴胂蚋暟涸ⲥ
烁崵㹁⟄劍㼆蚋暟灇ⵖ䊨⡲♸⚰䎯礵ⲥ欽蚋䲿⣘䪮助佅丒⣘湱Ⱒ➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⻊ざ暟⥌䜂 

邍 1. ⻊ざ暟⥌䜂 

⻊ざ暟ぜ獦 薉俒ぜ CAS No. ⴔ㶩䒭 絕匬䒭 

暵用䋪胂 Teriparatide 52232-67-4 C181H291N55O51S2 

 

➃歌朐倾艑慨稇(1-38)
IS 

Human Parathyroid 1ˊ38 78232-94-7 C197H319N59O55S2 - 
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1.2 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կ

Ⱘ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 㖈 絁 膴 孞 劼 DGU-20A5 
鳕 巊 岹 LC-30AD×2 餘 靶 ⟉ LCMS-8060 
荈 ⸓ 鵳 呋 㐼 SIL-30AC 蒀 靶 䊨 ⡲ 畀 LabSolutions Version 5.97 
叙 庛 盲 CTO-20AC   

1.3 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 UPLC Peptide CSH C18 (2.1 mm I.D.×100 mm L., 130 Å, 1.7 μm) 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟 
崨 鸟 0.3 mL/min   
叙 庛 40˫   
鵳 呋 ⡤ 獤 20 μL   
峤 ꛏ 倰 䒭 Rinse pump̔Rinse port 
㢪 縨 峤 ꛏ 巊 歌ꃫ䒗⚋ꃫ⚋ꂼ宐ゎ 0.1%歌ꃑ⚹ 1:1:1:1 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 15%峤膴玐䎸錛邍 2կ 

邍 2. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 
3.00 岹 B.Conc 98 
4.50 岹 B.Conc 98 
4.60 岹 B.Conc 15 
7.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 1.0 kV 
꨺ ⻊ 孞 宆孞 2.0 L/min 䱹 〡 庛 䏞 400˫ 
䎁 醋 孞 宆孞 10.0 L/min D L 庛 䏞 200˫ 
⸈ 掚 孞 瑟孞 10.0 L/min ⸈ 掚 懈 庛 䏞 400˫ 
䪊 䲽 垷 䒭 MRM⿬侨錛邍 3   

邍 3. MRM ⠏⻊⿬侨 

⻊ざ暟 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

暵用䋪胂 
687.60 787.65* -20.0 -21.0 -28.0 

824.60 984.10 -24.0 -29.0 -22.0 

➃歌朐倾艑慨稇(1-38) 638.15 712.60 -22.0 -11.0 -20.0 

岤*邍爙㹁ꆀ猌㶩 

1.4 叻ⲥㅷ♸餘䱽呋ㅷ涸ꂁⵖ 
ⴔⵆ礵㺙獦》⚙口暵用䋪胂鷓ꆀ欽紱宐很鍒ꂁⵖ⚙口 1.0 mg/mL 暵用䋪胂⪰㢊巊

ⴔ鄳-80˫ⲏ㶸䖉欽կ》Ⱖ务♧口⪰㢊巊欽獺ꅺ巊20%歌ꃫ宐很巊ゎ 0.1%歌ꃑ鷶
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紩獺ꅺ䧭崽䏞⚹ 0.01ծ0.03ծ0.1ծ0.3ծ1ծ3ծ10ծ30 μg/mL 涸叻ⲥ䊨⡲刼絁〥♧口⪰
㢊巊欽獺ꅺ巊ⴔⵆ獺ꅺ䧭崽䏞⚹ 0.02ծ0.5ծ25 μg/mL 涸餘䱽很巊կⴔⵆ》叻ⲥ䊨⡲刼絁
务ぐ崽䏞挿 10 μL ⸈Ⰶ 990 μL ➃瑟涯過崰务⣜妃ꂁⵖ䧭吥ⲥ刼絁 0.1ծ0.3ծ1ծ3ծ10ծ
30ծ100ծ300 ng/mLⴔⵆ》♲⚡♶ず崽䏞餘䱽很巊 10 μL ⸈Ⰶ 990 μL ➃瑟涯過崰务⣜
妃ꂁⵖ䧭 0.2ծ5ծ250 ng/mL 餘䱽呋ㅷկ 

礵㺙獦》➃歌朐倾艑慨稇(1-38)鷓ꆀ欽紱宐很巊很鍒ꂁⵖ⚹ 1.0 mg/mL ⪰㢊巊ⴔ
鄳-80˫ⲏ㶸䖉欽կ㼜ꂁⵖ㥩涸➃歌朐倾艑慨稇(1-38)⪰㢊巊欽獺ꅺ巊50%歌ꃫ宐很巊
ゎ 0.1%歌ꃑ獺ꅺ⚹ 100 ng/mL ⰻ叻很巊䖉欽կ 

1.5 ➃過崰呋ㅷ⵸㢅椚倰岁 
》➃過崰呋ㅷ 200 μL⣜妃⸈Ⰶ 100 ng/mL ⰻ叻很巊 2 μLծ⛩臟 200 μLゎ 4%孲孻

⻊ꜽ很巊嶴偒 2 min た13000 rpm/min 猌䗱 10 minկエ》副幡巊♸ 1 mL 紱宐鵳遤幊
⺣䎇》幊ざ巊⸈Ⰶ溶崞⻊㥩涸 96 㶰㔿湱蟋》匣欽 200 μL 5%歌ꃫ宐很巊鵳遤幡峤ꤑ勇
ⱄ欽 25 μL ⛩臟/宐/歌ꃑ60:39:1,v/v/v䎂遤⚙妃鵳遤峤膴⾓䎁կ佐꧋Ⰼ鿈峤膴很巊
荛䫒⡤⡛エ꣡ 96 㶰匣务ぢ㶰匣ⰻ嫦㶰⸈Ⰶ 50 uL 紱宐鵳遤獺ꅺ嶴偒幊⺣鵳呋ⴔ區
鵳呋⡤獤 20 μLկ 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃♸❡暟猌㶩䪊䲽餘靶㕃 

暵用䋪胂㖈♧紩餘靶䪊䲽♴⚺銳欰䧭[M+6H]6+ⲥⴔ㶩猌㶩䂽 m/z 687.60ծ[M+5H]5+ⲥⴔ
㶩猌㶩䂽 m/z 824.60㼆ⲥⴔ㶩猌㶩䂽 m/z 687.60 鵳遤❡暟猌㶩䪊䲽ⴔⵆ欰䧭⚺銳烱晙
猌㶩⚹ m/z 787.65➃歌朐倾艑慨稇(1-38)㖈♧紩餘靶䪊䲽♴⚺銳欰䧭[M+7H]7+ⲥⴔ㶩猌㶩
䂽 m/z 638.15㼆ⲥⴔ㶩猌㶩䂽鵳遤❡暟猌㶩䪊䲽欰䧭⚺銳烱晙猌㶩⚹ m/z 712.60Ⱖ
♧紩餘靶㕃♸❡暟猌㶩䪊䲽㕃ⴔⵆ錛㕃 1-4կ 

 
           㕃 1. 暵用䋪胂♧紩餘靶㕃       㕃 2. 暵用䋪胂 m/z 687.60 ❡暟猌㶩䪊䲽㕃CE ⧩-20 V 

600 700 800 900 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x1,000,000)

687.75
787.60

754.70

655.80

700 800 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Inten.(x1,000,000)

687.60

824.60

696.20

687.60 
787.65 

[M+6H]6

[M+5H]5
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   㕃 3. ➃歌朐倾艑慨稇(1-38)♧紩餘靶㕃   㕃 4. ➃歌朐倾艑慨稇(1-38)❡暟猌㶩䪊䲽㕃CE ⧩-20 V 

2.2 倰岁鷥䭊䚍 
》➃瑟涯過崰䭽撑 1.5 倰岁ㄤ鷥㹁涸蒀靶勵⟝㢅锐䎇崵㹁䖤➃瑟涯過崰ծ0.1 ng/mL

➃過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃錛㕃 5կ絕卓邍僈暵用䋪胂♸ⰻ叻暟涸⥂殆傞ꢂ tR

ⴔⵆ⚹ 1.80 minծ1.86 minկ➃瑟涯過崰务涸ⰻ彂暟餘䎁䪓㼆呋ㅷ唬崵偽僈儑䕧ㆇ倰岁
Ⱘ剣鳅䔂鷥䭊䚍կ 

      
        A                                              B 

  
        C                                             D 

㕃 5. 暵用䋪胂♸➃歌朐倾艑慨稇(1-38) MRM 蒀靶㕃AծB➃瑟涯過崰CծD0.1 ng/mL 暵用䋪胂過
崰呋ㅷゎⰻ叻 

2.3 絁䚍薴㔵 
䭽撑 1.4 고♴➃過崰呋ㅷꂁⵖ倰岁ⵖ㢊 0.1ծ0.3ծ1ծ3ծ10ծ30ծ100ծ300 ng/mL ➃

4.70e1Q 687.60>787.65 (+)

RT (min)
0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

5.0e2

6.0e2

7.0e2

2.10e1ISTD 638.15>712.60 (+)

RT (min)
0.5 1.0 1.5 2.0 2.5 3.0 3.5

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2

2.5e2

3.0e2

3.85e3Q 687.60>787.65 (+)
RT=1.803

RT (min)
0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

3.0e3

3.5e3

1.68e4ISTD 638.15>712.60 (+)
RT=1.855

RT (min)
0.5 1.0 1.5 2.0 2.5 3.0 3.5

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.0e4

1.2e4

1.4e4

1.6e4

[M+7H]7

650 700 m/z
0.0

2.5

5.0

7.5

Inten.(x10,000)

713.05

670.30

638.50

680.10

600.0 625.0 650.0 675.0 m/z

0.5

1.0

1.5

2.0

2.5

3.0

Inten.(x1,000,000)

644.10

638.15

650.40 669.50 638.15 

712.60 
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過崰叻ⲥ䊨⡲刼絁䭽撑 1.5 고务➃過崰呋ㅷ⵸㢅锐倰岁㢅锐➃過崰呋ㅷ䒊用吥ⲥ刼絁
䎇欽ⰻ叻岁鵳遤ⴔ區崵㹁կ⟄➃過崰务暵用䋪胂崽䏞♸ⰻ叻崽䏞⟄ 1 雦涸嫱⧩ X ⚹埇㗂
叻⟄暵用䋪胂䂽꬗獤♸➃歌朐倾艑慨稇(1-38)䂽꬗獤涸嫱⧩ Y ⚹紷㗂叻勉ꅾ禹侨⚹ 1/C2
鵳遤絁䚍㔐䔱ⴔ區䨾䖤吥ⲥ刼絁錛㕃 6➃過崰务暵用䋪胂絁䚍㔐䔱倰玐⿺湱Ⱒ禹侨錛邍
4կ絕卓邍僈暵用䋪胂㖈 0.1-300 ng/mL 涸崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩կ 

 
㕃 6. 暵用䋪胂吥ⲥ刼絁 

邍 4. 暵用䋪胂吥ⲥ刼絁⿬侨絁䚍㔐䔱勉ꅾ禹侨⚹ Y=1/C2 

⻊ざ暟 吥ⲥ刼絁 絁䚍薴㔵ng/mL ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

暵用䋪胂 Y = (0.4756615)X + (0.1076508) 0.1-300 89.5-107.8 0.9975 

2.4 倰岁礵㺙䏞♸ⲥ烁䏞 
》溶ꂁⵖ㥩涸 0.2ծ5ծ250 ng/mL ⡛务넞♲餘䱽呋ㅷ⟄⿺㹁ꆀ♴ꣳ 0.1ng/mL 呋ㅷ䭽

撑 1.5 倰岁ⵖ㢊嫦⚡崽䏞涸➃過崰呋ㅷ㖈 1 㣔ⰻⵖ㢊 6 口䎂遤呋ㅷⴔ區鵶絯崵㹁 3 㣔
嫦傈ꥥ遤吥ⲥ刼絁欽崵䖤餘䱽呋ㅷ务暵用䋪胂䂽꬗獤涸 RSD%⧩雦皾Ⱖ傈ꢂㄤ傈ⰻ䊵䒗
絕卓錛邍 5կⰦ务暵用䋪胂剒⡛㹁ꆀꣳ S/N 䎂㖲⧩⚹ 30.63կ絕卓邍僈ぐ崽䏞宐䎂礵㺙䏞ծ
ⲥ烁䏞⟄⿺霪倰岁涸⾝併䏞㖲㖈䱹「叻ⲥⰻ䎇溶忘駈欰暟呋ㅷ唬崵銳宠կ 

邍 5. 暵用䋪胂傈ⰻ礵㺙䏞♸傈ꢂ礵㺙䏞3 㣔嫦㣔 n=6 

呋ㅷ碫㘗 锐雿崽䏞ng/mL 傈ⰻ礵㺙䏞 RSD% 傈ꢂ礵㺙䏞 RSD% ⲥ烁䏞% 

LLOQ 0.1 6.66 7.15 89.0-113.5 

LQC 0.2 4.39 4.91 93.7-109.5 

MQC 5 2.90 4.98 91.5-111.6 

HQC 250 2.77 6.73 89.5-109.7 

2.5 㔐佐桧 
》崽䏞⚹ 0.2ծ5ծ250 ng/mL 餘䱽呋ㅷ嫦⚡崽䏞ꅾ撑 6 妃䭽撑 1.5 倰岁ⵖ㢊⟄

➃過崰呋劥ⵖ㢊鵳呋唬崵た蒀靶䂽꬗獤A1♸➃瑟涯過崰䭽撑 1.5 倰岁㢅锐た⸈Ⰶ叻ⲥㅷ
很巊鵳呋唬崵䨾䖤蒀靶䂽꬗獤A2⛓嫱⽰ A1/A2×100%罌㻋➃過崰呋劥㢅锐倰岁涸
䲿》㔐佐桧կ㹊낉絕卓錛邍 6ぐ崽䏞宐䎂暵用䋪胂㔐佐桧㖲㣐✵ 76%ծRSD 㼭✵ 8.6%կ 

 

Conc.Ratio (ppm)
0 100 200 300

Area Ratio

0

25

50

75

100

125

特利帕肽
y = 0.4756615x + 0.1076508
R² = 0.9951577    R = 0.9975759

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)
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邍 6. 倰岁㔐佐桧絕卓(n=6) 

崽䏞宐䎂 锐雿崽䏞ng/mL 䎂㖲㔐佐桧% RSD% 

LQC 0.2 76.21 8.57 

MQC 5 80.39 4.51 

HQC 250 82.69 6.49 

2.6 㛇餘佪䎾 
罌㻋⡛ծ务ծ넞♲崽䏞宐䎂餘䱽呋ㅷ嫦⚡崽䏞ꅾ撑 5 妃鸑鵂嫱鳅➃瑟涯過崰た⸈

叻呋ㅷ♸崽䏞♧荝涸叻ⲥ很巊⚙罏涸湡叻⻊ざ暟꬗獤䎂㖲⧩䨾䖤嫱⧩⽰⚹㛇餘佪䎾䎇雦
皾ⰻ叻䔱♧⻊㛇餘佪䎾կ絕卓錛邍 7ぐ崽䏞宐䎂㛇餘佪䎾㔔㶩㖲㣐✵ 81%կ 

邍 7. 㛇餘佪䎾罌㻋絕卓(n=6) 

崽䏞宐䎂 锐雿崽䏞ng/mL 㛇餘佪䎾% ⰻ叻㛇餘佪䎾% A/AIS 㛇餘佪䎾 

LQC 0.2 87.17 88.45 98.55 

MQC 5 76.05 93.16 81.63 

HQC 250 91.97 96.22 95.58 

2.7 珘㹁䚍霚낉 
⚹霉⟟欰暟呋ㅷ㖈ワ㔵梠㞯㥵㹔庛ծ⯕撑♴涸珘㹁䚍㼜⡛ծ务ծ넞♲崽䏞宐䎂餘

䱽呋ㅷn=6㖈㹔庛呱꬗佞縨紨 4 h䭽撑 1.5 倰岁ⵖ㢊䎇鵳遤崵㹁㼜崵㹁⧩崽䏞♸锐雿
⧩鵳遤嫱鳅կ絕卓儑爙♲⚡崽䏞宐䎂涸餘䱽呋ㅷ崵㹁⧩♸锐雿⧩涸䊵䒗㖲㖈±13.7%⟄ⰻ
忘駈欰暟呋ㅷ珘㹁䚍唬崵⨊䊵±15%⟄ⰻ岁錞銳宠կ➃過崰务暵用䋪胂㖈㹔庛♴瀊劍佞
縨4 h珘㹁䚍葻㥩կ 

2.8 禹絡婎殆罌㻋(Carryover) 
罌㻋禹絡婎殆涸䕧ㆇ模䧭崽䏞剒넞挿ⴔ區たⰦたⴔ區瑟涯呋ㅷ务暵用䋪胂涸䂽꬗獤

瑟涯呋ㅷ务暵用䋪胂⿺Ⱖⰻ叻暟涸鸑麤务㖲尵剣僈儑涸湡叻⻊ざ暟蒀靶䂽կ 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060

翫欽崵㹁➃過崰务暵用䋪胂涸倰岁կ霪倰岁㖈 7 min ⰻ模䧭➃過崰务暵用䋪胂涸唬崵ꅷ欽
ず⡙稇ⰻ叻岁㹁ꆀ倰岁㹁ꆀ♴ꣳ 0.1 ng/mL絁䚍薴㔵 0.1-300 ng/mL湱Ⱒ禹侨㖈 0.9975կ
鷥䭊䚍罌㻋絕卓邍僈➃瑟涯過崰务尵剣㼆ⴔ區鸣䧭僈儑䎁䪓涸暟餘կ倰岁务㹁ꆀ♴ꣳ傈ⰻծ
傈ꢂ礵㺙䏞 6.66%♸ 7.15%S/N 䎂㖲⧩⚹ 30.63⡛务넞♲宐䎂餘䱽崽䏞傈ⰻ礵㺙䏞 2.77-
4.39%傈ꢂ礵㺙䏞 4.91-6.73%ⲥ烁䏞 89.0-113.5%ぐ崽䏞宐䎂餘䱽呋ㅷ务暵用䋪胂㔐
佐桧㖲㣐✵ 76%RSD 㼭✵ 8.6%㛇餘佪䎾㣐✵ 81%珘㹁䚍㹊낉絕卓儑爙呋ㅷ㖈㹔庛♴
佞縨 4 㼭傞珘㹁կ倰岁Ⱘ剣ⴔ區倰岁皍⽀ծⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩涸暵挿忘駈
暵用䋪胂⡤ⰻ蚋暟ⴔ區銳宠⚹暵用䋪胂⟬ⵖ蚋欰暟瘝佪䚍霉⟟䲿⣘䘯鸟ⲥ烁涸唬崵倰岁կ 
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LC-MS/MS 岁崵㹁過崰⚥㢴胂碫蚋暟❭⚋榰卌 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050
翫欽崵㹁過崰务㢴胂碫蚋暟❭⚋榰卌涸倰岁կ倰岁ꅷ欽碫⡃暟㤵刼胂⡲⚹ⰻ叻暟倰岁㹁ꆀ
ꣳ 10 pg/mL絁䚍薴㔵⚹ 10~2000 ng/mL湱Ⱒ禹侨 0.9997կ倰岁暵䒗䚍罌㻋絕卓邍僈瑟
涯過崰务尵剣㼆ⴔ區鸣䧭僈儑䎁䪓涸暟餘䎇⚂❭⚋榰卌ㄤⰻ叻暟㤵刼胂⛓ꢂ偽湱匹䎁䪓կ
倰岁涸傈ⰻ礵㺙䏞 2.14~4.38%傈ꢂ礵㺙䏞 2.68~5.11%ぐ崽䏞宐䎂餘䱽呋ㅷ涸ⲥ烁䏞
86.0~114.4%腊㢿忘駈過崰务蚋暟崽䏞ⲥ烁㹁ꆀ涸銳宠ぐ崽䏞宐䎂❭⚋榰卌涸㔐佐桧㣐
✵ 75%㛇餘佪䎾㔔㶩㖲㣐✵ 70%ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㖈 100%䊩〸禹絡婎殆罌
㻋絕卓邍僈㖈㹊낉勵⟝♴❭⚋榰卌偽僈儑禹絡婎殆կ倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ梡
䚍㥩涸暵挿鷓ざ過崰务剏嫱㣗㹁ゎꆀ涸䘯鸟唬崵〳 欽✵➃⡤ⰻ㢴胂碫蚋暟❭⚋榰卌崽䏞
涸崵㹁⿺Ⱖ➃⡤蚋去⸓⸂㷖灇瑕կ 

Ⱒꝶ霒馄䘯鸟巊湱蒀靶  ♲ꅾ㔋匧勍餘靶  過崰  㢴胂碫蚋暟  ❭⚋榰卌 

❭⚋榰卌僽♴⚊腰❡欰涸⤛䚍艑慨稇ꅺ佞慨稇慨⸓⵫(GnRH-a)僽歋 9 ⚡孽㛇ꃑ匬䧭
涸胂碫腊♸⼽⡤ⰻ涸暵䒗䚍「⡤絕ざ꣭⡛⼽⡤导䎾䚍➢罜䫈ⵖ䚍艑禹絡կ❭⚋榰卌⤛
鵳랕⡤欰䧭稇(LH)ꅺ佞涸崞䚍紨⚹ GnRH 涸 20 ⦔㼆⼽⡤-䚍艑⸆腊涸䫈ⵖ⡲欽⛲鳅 GnRH
䔂㼆䚍慨稇⣜饆䚍氬氻㥵⵸⴩艑浓ծ㶩㹡ⰻ芘䒗⡙氿瘝饰ⵌ屛毫⡲欽կ❭⚋榰卌涸絛蚋⵫
ꆀ⡛㖈⡤ⰻ涸⼱邝劍Ɤ過蚋崽䏞鸑䌢⚹ pg/mL 紩կ 

湡⵸Ⱒ✵欰暟㛇餘务❭⚋榰卌涸過蚋崽䏞崵㹁倰岁涸俒柄䫣麤鳅㼱緃㼱腊㢿䘯鸟ծ넞
⾝併䏞㖑唬崵霪蚋暟過蚋崽䏞涸倰岁կ劥䊨⡲ⵄ欽䀙峸涸馄넞佪巊湱蒀靶㹊梡過崰㛇餘务
熧腒ⴔ㶩ծⰻ彂䚍暟餘ㄤ㢴胂碫湡叻蚋暟涸䘯鸟ⴔ猌鼙⯝過崰务撑勇涸ⰻ彂䚍暟餘㼆湡叻
⻊ざ暟涸ⲥ烁㹁ꆀ䌄勻涸䎁䪓կ努翫♲ꅾ㔋匧勍 LCMS-8050 腊㢿㹊梡湡叻㢴胂暟餘涸넞⾝
併䏞ⴔ區䎇⚂猌㶩彂ず鲶⸈掚䪮助腊㢿⤛鵳꨺⻊䲿넞猌㶩⻊佪桧꣭⡛㛇餘䎁䪓ㄤ㐾갉
宐䎂㹊梡過崰㛇餘务㢴胂蚋暟涸ⲥ烁ծ珘㹁唬崵կ

1. 㹊낉鿈ⴔ
1.1 ⻊ざ暟⥌䜂

湡叻⻊ざ暟⿺ⰻ叻⻊ざ暟⥌䜂錛邍 1կ 
邍 1. ⻊ざ暟⥌䜂 

⻊ざ暟ぜ獦 薉俒ぜ CAS No. ⴔ㶩䒭 絕匬䒭 

❭⚋榰卌 Leuprolide 74381-53-6 C59H84N16O12 

㤵刼胂 
IS 

Octreotide 83150-76-9 C49H66N10O10S2 
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1.2 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կ

Ⱘ⡤ꂁ縨⚹ LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30AC
叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.65 蒀
靶䊨⡲畀կ 

1.3 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Inertsil Sustain Swift C18 Column2.1 mm I.D.×100 mm L., 1.9 μm 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-⛩臟 
崨 鸟 0.4 mL/min 
叙 庛 40˫ 

荈⸓鵳呋㐼庛䏞 10˫ 

鵳 呋 ⡤ 獤 20 μL 

峤 ꛏ 倰 䒭 Rinse pump̔Rinse port 
㢪 縨 峤 ꛏ 巊 ⛩臟/䒗⚋ꃫ/⚋ꂼ/宐/歌ꃑ=25/25/25/24.5/0.5v/v/v/v/v 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 20%峤膴玐䎸錛邍 2կ 

邍 2. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 

3.50 Pumps Pump B Conc. 80 

3.60 Pumps Pump B Conc. 20 

5.50 Controller Stop 
 

餘靶勵⟝ 

猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 1.0 kV 
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 400˫ 
䎁 醋 孞 宆孞 5.0 L/min D L 庛 䏞 200˫ 
⸈ 掚 孞 瑟孞 15.0 L/min ⸈ 掚 懈 庛 䏞 400˫ 
䪊 䲽 垷 䒭 MRM⿬侨錛邍 3 

邍 3. MRM ⿬侨 

ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE(V) Q3 Pre Bias (V) 

❭⚋榰卌 605.40 
249.05* -22.0 -29.0 -26.0 

221.00 -22.0 -38.0 -23.0 

㤵刼胂ⰻ叻 510.30 120.00 -36.0 -31.0 -21.0 

岤*邍爙㹁ꆀ猌㶩 

1.4 叻ⲥ呋ㅷㄤ餘䱽呋ㅷ涸ꂁⵖ 
欽紱宐ꂁⵖ⚙口 1.0 mg/mL ❭⚋榰卌⪰㢊巊կ♧口⪰㢊巊欽 50%歌ꃫ鷶紩獺ꅺ䧭崽䏞

⚹ 1 ng/mLծ2 ng/mLծ5 ng/mLծ10 ng/mLծ20 ng/mLծ50 ng/mLծ100 ng/mLծ200 
ng/mL 涸䊨⡲刼絁〥♧口⪰㢊巊欽 50%歌ꃫ很巊鷶紩獺ꅺ䧭崽䏞⚹ 3 ng/mLծ30 ng/mLծ
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150 ng/mL 涸餘䱽很巊կ》 10 μL 叻ⲥ䊨⡲刼絁⸈Ⰶ 990 μL 瑟涯過崰务⣜妃ꂁⵖ䧭吥ⲥ
刼絁》 10 μL 餘䱽很巊⸈Ⰶ 990 μL 瑟涯過崰务⣜ꂁⵖ䧭⡛崽䏞LQCծ务崽䏞MQCծ
넞崽䏞HQC餘䱽呋կ 

欽紱宐ꂁⵖ 1.0 mg/mL 㤵刼胂⪰㢊巊欽 50%歌ꃫ獺ꅺ䧭 100 μg/mLꂁⵖ䧭ⰻ叻䊨
⡲巊կ 

1.5 呋ㅷ⵸㢅椚倰岁 
250 μL 過崰呋ㅷ⸈Ⰶ 50 μL 涸ⰻ叻很巊欽 4% 熧ꃑ獺ꅺ荛 500 μL た副呋荛곫⯓崞⻊

㥩涸 96 㶰匣䒭 SPE 㼭叙副⯓欽 500 μL 5%孽宐很巊巵峤ⱄ欽 500 μL 20%⛩臟巵峤剒
た欽 500 μL 1% TFA 80%⛩臟很巊峤膴կ宆オ䎁た欽 50%歌ꃫ很巊撑很կ 

1.6 倰岁낉霆 
罌㻋倰岁涸鷥䭊䚍㼆瑟涯㛇餘呋ㅷ鵳遤呋ㅷ⵸㢅锐た鵳呋ⴔ區կ 
剒⡛㹁ꆀꣳLLOQ涸罌㻋ⴔⵆ㢅锐 6 口 LLOQ 呋ㅷⴔ區絕卓忘駈 6 妃涸湱㼆叻

ⲥ⨊䊵♶馄鵂 20%崵ꆀ霴䊵♶馄鵂锐雿⧩涸 80~120%ず傞湡叻⻊ざ暟㣐✵ 10 ⦔⥌㐾
嫱կ 

絁䚍Ⱒ禹涸罌㻋鸑鵂ⴔ區瑟涯過崰ꂁⵖ涸吥ⲥ刼絁㖈♲⚡♶ず涸ⴔ區䪠务㼆絁䚍Ⱒ
禹鵳遤罌㻋ꅷ欽崽䏞♸⻊ざ暟꬗獤ㄤⰻ叻꬗獤嫱⧩雦皾㔐䔱刼絁勉ꅾꅷ欽 1/xկ 

倰岁礵㺙䏞ㄤⲥ烁䏞涸罌㻋㖈倰岁낉霆涸♲⚡ⴔ區䪠务罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ
LQCծMQCծHQC30 pg/mLծ300 pg/mLծ1500 pg/mL傈ⰻ礵㺙䏞鸑鵂雦皾♧⚡ⴔ區
䪠务嫦⚡餘䱽呋ㅷ崽䏞涸湱㼆叻ⲥ⨊䊵傈ꢂ礵㺙䏞鸑鵂雦皾♶ず㣔模䧭涸♲⚡ⴔ區䪠务嫦
⚡餘䱽呋ㅷ崽䏞涸湱㼆叻ⲥ⨊䊵倰岁ⲥ烁䏞鸑鵂Ⱆ䒭雦皾崵ꆀ崽䏞/锐雿崽䏞×100%雦
皾կⲥ烁䏞㖈 85~115%薴㔵ⰻ礵㺙䏞♶馄鵂 15%կ 

❭⚋榰卌㔐佐桧罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃
嫱鳅絑鵂呋ㅷ⵸㢅锐涸餘䱽呋ㅷㄤ瑟涯㛇餘た⸈叻呋ㅷ⚙罏涸湡叻⻊ざ暟꬗獤䎂㖲⧩涸嫱
⧩⚹㔐佐桧կ 

㛇餘佪䎾罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃鸑鵂
嫱鳅瑟涯㛇餘た⸈叻呋ㅷ♸崽䏞♧荝涸叻ⲥ很巊⚙罏涸湡叻⻊ざ暟꬗獤䎂㖲⧩䨾䖤嫱⧩霉
⟟㛇餘佪䎾կ 

2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃ㄤ❡暟猌㶩䪊䲽餘靶㕃 

  
         㕃 1. ❭⚋榰卌涸♧紩餘靶㕃            㕃 2. ❭⚋榰卌涸❡暟猌㶩䪊䲽㕃(CE ⧩-25 V) 

250 500 750 1000 1250 m/z
0.0

1.0

2.0

3.0

4.0
Inten. (x1,000,000)

605.40

422.05
105.00

250 500 750 1000 m/z
0.0

1.0

2.0

3.0

4.0

5.0

Inten. (x100,000)

249.00

221.05

299.20 522.15143.00 412.30
688.3070.10

961.30

[M+2H]2+ 
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          㕃 3. 㤵刼胂涸♧紩餘靶㕃             㕃 4. 㤵刼胂涸❡暟猌㶩䪊䲽㕃(CE ⧩-20 V) 

2.2 倰岁鷥䭊䚍 
罌㻋瑟涯過崰㛇餘ㄤ 10 pg/mL 過崰㛇餘⸈叻呋ㅷ絕卓㥵㕃 5ծ6 䨾爙❭⚋榰卌⿺

Ⱖⰻ叻㤵刼胂涸唬崵鸑麤务湡叻⻊ざ暟涸䎁䪓㖲♶㼆剒⡛㹁ꆀꣳ鸣䧭䎁䪓կ 

 
㕃 5. 瑟涯過崰呋ㅷ涸 MRM 蒀靶㕃 

 
㕃 6. 10 pg/mL 過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃 

罌㻋ⰻ叻暟㤵刼胂㼆剏嫱㣗㹁崵㹁絕卓涸䕧ㆇ㢅锐鵂玐⸈Ⰶⰻ叻涸瑟涯呋ㅷQC0 呋
ㅷ㥵㕃 7 䨾爙♸㕃 6 10 pg/mL 過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃嫱鳅ⰻ叻暟㤵刼胂
♶⠔㼆❭⚋榰卌涸ⲥ烁崵㹁鸣䧭䎁䪓կ 

    
㕃 7. QC0 涸 MRM 蒀靶㕃 
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2.3 絁䚍薴㔵ㄤ剒⡛㹁ꆀꣳ 
䭽撑 1.4 务涸勵⟝ⵖ㢊 10 pg/mLծ20 pg/mLծ50 pg/mLծ100 pg/mLծ200 pg/mLծ

500 pg/mLծ1000 pg/mLծ2000 pg/mL 涸過崰⸈叻呋ㅷ䭽 1.5 务涸⵸㢅锐勵⟝㢅锐呋ㅷ
䭽撑 1.3 务涸⟉㐼勵⟝鵳遤崵㹁ⰻ叻岁㹁ꆀկ䨾䖤吥ⲥ刼絁㥵㕃 8 䨾爙絁䚍倰玐⿺湱Ⱒ
禹侨錛邍 4Ⱖ务 y ⧩去邍❭⚋榰卌꬗獤♸㤵刼胂䂽꬗獤涸嫱⧩x ⧩去邍過崰务❭⚋榰卌
崽䏞կ倰岁唬ⴀꣳ烁㹁⚹ 10 pg/mL㖈姼崽䏞宐䎂礵㺙䏞ㄤⲥ烁䏞㖲㖈䱹「叻ⲥⰻ6 妃
ꅾ撑ⴔ區 RSD ⚹ 7.60%ⲥ烁䏞⚹ 86.7~108.4%S/N 䎂㖲⧩⚹ 14.6կ 

 
㕃 8. ❭⚋榰卌吥ⲥ刼絁 

邍 4. 吥ⲥ刼絁⿬侨絁䚍㔐䔱勉ꅾ⚹ 1/C 

⻊ざ暟 吥ⲥ刼絁 絁䚍薴㔵pg/mL ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

❭⚋榰卌 Y = (1.85×10-3)X + (3.86×10-3) 10~2000 91.3~110.3% 0.9997 

2.4 倰岁礵㺙䏞ㄤⲥ烁䏞罌㻋 
罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ涸傈ꢂ礵㺙䏞ㄤ傈ⰻ礵㺙䏞絕卓㥵邍 5 䨾爙կ倰岁涸傈ⰻ

礵㺙䏞 2.14~4.38%傈ꢂ礵㺙䏞 2.68~5.11%ぐ崽䏞宐䎂餘䱽呋ㅷ涸ⲥ烁䏞 86.0~114.4%կ 
邍 5. 倰岁傈ꢂ礵㺙䏞ㄤ傈ⰻ礵㺙䏞絕卓(3 㣔嫦㣔ꅾ撑 6 妃) 

锐雿崽䏞pg/mL 傈ⰻ礵㺙䏞 CV% 傈ꢂ礵㺙䏞 CV% ⲥ烁䏞% 
30 4.38 5.11 87.7~114.4 

300 2.14 3.58 86.0~95.9 
1500 2.58 2.68 86.0~101.3 

2.5 倰岁㔐佐桧罌㻋 
罌㻋♲⚡餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃涸㔐佐桧絕卓㥵邍 6 䨾

爙ぐ崽䏞宐䎂❭⚋榰卌涸㔐佐桧ⴔⵆ⚹ 79.8±1.7 %, 76.8±9.6% and 75.2±10.9%կ㹊낉
絕卓邍僈❭⚋榰卌涸ぐ餘䱽崽䏞㔐佐桧♧荝CV%涸」⻊⛲忘駈ⲥ烁㹁ꆀ涸銳宠կ 

邍 6. 倰岁㔐佐桧絕卓(n=6) 

崽䏞宐䎂 崽䏞pg/mL 䎂㖲㔐佐桧% 
LQC 30 79.8 
MQC 300 76.8 
HQC 1500 75.2 

2.6 㛇餘佪䎾罌㻋 
㛇餘佪䎾涸罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃ⴔⵆ

雦皾ぐ崽䏞宐䎂涸㛇餘佪䎾⿺ⰻ叻䔱♧⻊㛇餘佪䎾絕卓錛邍 7ぐ崽䏞宐䎂㛇餘佪䎾㔔㶩

0 500 1000 1500 Conc. Ratio
0.0
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4.0
Area Ratio
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㖲㣐✵ 70%ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㖲㖈 100%䊩〸կ 
邍 7. 㛇餘佪䎾罌㻋絕卓(n=6) 

崽䏞宐䎂 锐雿崽䏞pg/mL 㛇餘佪䎾㔔㶩 ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩 
LQC 30 70.8% 108.1% 
MQC 300 71.5% 100.4% 
HQC 1500 77.0% 99.5% 

ⰻ叻㛇餘佪䎾㔔㶩  71.2%  

2.7 Carryover 罌㻋 
罌㻋禹絡婎殆涸䕧ㆇ模䧭崽䏞剒넞挿ⴔ區たⰦたⴔ區瑟涯呋ㅷ务❭⚋榰卌涸䂽꬗獤

瑟涯呋ㅷ务❭⚋榰卌⿺Ⱖⰻ叻暟涸鸑麤务㖲尵剣僈儑涸湡叻⻊ざ暟蒀靶䂽蒀靶㕃錛㕃 9կ 

 
㕃 9. 넞崽䏞呋ㅷたⴔ區た瑟涯呋ㅷ涸 MRM 蒀靶㕃 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸 LCMS-8050 崵㹁過崰务㢴胂碫蚋暟❭⚋榰卌涸倰岁կ霪倰岁

㖈 5.5 min ⰻ模䧭過崰务❭⚋榰卌涸唬崵ꅷ欽㤵刼胂⡲⚹ⰻ叻㹁ꆀ倰岁㹁ꆀꣳ 10 pg/mL
絁䚍薴㔵⚹ 10~2000 pg/mL湱Ⱒ禹侨㖈 0.9997կ倰岁暵䒗䚍罌㻋絕卓邍僈瑟涯過崰务尵
剣㼆ⴔ區鸣䧭僈儑䎁䪓涸暟餘䎇⚂❭⚋榰卌ㄤⰻ叻暟㤵刼胂⛓ꢂ偽湱匹䎁䪓կ倰岁涸傈ⰻ
礵㺙䏞 2.14~4.38%傈ꢂ礵㺙䏞 2.68~5.11%ぐ崽䏞宐䎂餘䱽呋ㅷ涸ⲥ烁䏞 86.0~114.4%
腊㢿忘駈過崰务蚋暟崽䏞ⲥ烁㹁ꆀ涸銳宠ぐ崽䏞宐䎂❭⚋榰卌涸㔐佐桧㣐✵ 75%㛇餘
佪䎾㔔㶩㖲㣐✵ 70%ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㖈 100%䊩〸넞崽䏞呋ㅷⴔ區た罌㻋瑟涯
呋ㅷ务涸婎殆絕卓邍僈㖈 10~2000 pg/mL 絁䚍薴㔵ⰻ偽僈儑禹絡婎殆կ倰岁Ⱘ剣ⴔ區鸟
䏞䘯ծ⾝併䏞넞ծꅾ梡䚍㥩涸暵挿鷓ざ過崰务㢴胂碫蚋暟❭⚋榰卌ゎꆀ涸䘯鸟ⲥ烁唬崵կ 
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LC-MS/MS 岁崵㹁過崰⚥㢴胂碫蚋暟㤵刼胂 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050
翫欽崵㹁過崰务㢴胂碫蚋暟㤵刼胂涸倰岁կ倰岁ꅷ欽碫⡃暟❭⚋榰卌⡲⚹ⰻ叻暟倰岁㹁ꆀ
ꣳ 5 pg/mL絁䚍薴㔵⚹ 5~2000 pg/mL湱Ⱒ禹侨 0.9993կ倰岁暵䒗䚍罌㻋絕卓邍僈瑟涯
過崰务尵剣㼆ⴔ區鸣䧭僈儑䎁䪓涸暟餘䎇⚂㤵刼胂ㄤⰻ叻暟❭⚋榰卌⛓ꢂ偽湱匹䎁䪓կ倰
岁涸傈ⰻ礵㺙䏞 3.30~6.01%傈ꢂ礵㺙䏞 2.43~6.44%ぐ崽䏞宐䎂餘䱽呋ㅷ涸ⲥ烁䏞
86.2~109.7%腊㢿忘駈過崰务蚋暟崽䏞ⲥ烁㹁ꆀ涸銳宠ぐ崽䏞宐䎂❭⚋榰卌涸㔐佐桧㣐
✵ 70%㛇餘佪䎾㔔㶩㖲㣐✵ 80%ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㣐✵ 90%禹絡婎殆罌㻋絕
卓邍僈㖈㹊낉勵⟝♴㤵刼胂偽僈儑禹絡婎殆կ倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ梡䚍㥩涸
暵挿鷓ざ過崰务㤵刼胂ゎꆀ涸䘯鸟唬崵〳 欽✵➃⡤ⰻ㢴胂碫蚋暟㤵刼胂崽䏞涸崵㹁⿺Ⱖ
➃⡤蚋去⸓⸂㷖灇瑕կ 

Ⱒꝶ霒馄넞佪巊湱蒀靶  ♲ꅾ㔋匧勍餘靶  過崰  㢴胂碫蚋暟  㤵刼胂 

㤵刼胂僽♧猫➃䊨ざ䧭涸Ⱃ胂梠朐⻊ざ暟Ⱘ剣♸㣔搬ⰻ彂䚍欰Ɤ䫈ⵖ稇碫⡃涸⡲欽կ
㤵刼胂Ⱘ剣㢴猫欰锐崞䚍㥵䫈ⵖ欰Ɤ慨稇ծ⤛歌朐艑稇ծ胊肃ㄤ脨ⰻⴔ屲慨稇涸氻锐䚍ⴔ
屲鵂㢴瘝կ㤵刼胂涸絛蚋⵫ꆀ鳅⡛㖈⡤ⰻⰨ剣鳅Ɤ涸⼱邝劍蚋暟㖈⡤ⰻ涸崽䏞⡛կ 

湡⵸Ⱒ✵欰暟㛇餘务㤵刼胂涸過蚋崽䏞崵㹁倰岁涸俒柄䫣麤鳅㼱緃㼱腊㢿䘯鸟ծ넞⾝
併䏞㖑唬崵霪蚋暟過蚋崽䏞涸倰岁կ劥䊨⡲ⵄ欽䀙峸涸馄넞佪巊湱蒀靶㹊梡過崰㛇餘务熧
腒ⴔ㶩ծⰻ彂䚍暟餘ㄤ㢴胂碫湡叻蚋暟涸䘯鸟ⴔ猌鼙⯝過崰务撑勇涸ⰻ彂䚍暟餘㼆湡叻⻊
ざ暟涸ⲥ烁㹁ꆀ䌄勻涸䎁䪓կ努翫♲ꅾ㔋匧勍 LCMS-8050 腊㢿㹊梡湡叻㢴胂暟餘涸넞⾝併
䏞ⴔ區䎇⚂猌㶩彂ず鲶⸈掚䪮助腊㢿⤛鵳꨺⻊䲿넞猌㶩⻊佪桧꣭⡛㛇餘䎁䪓ㄤ㐾갉宐
䎂㹊梡過崰㛇餘务㢴胂蚋暟涸ⲥ烁ծ珘㹁唬崵կ

1. 㹊낉鿈ⴔ
1.1 ⻊ざ暟⥌䜂

湡叻⻊ざ暟⿺ⰻ叻⻊ざ暟⥌䜂錛邍 1կ 
邍 1. ⻊ざ暟⥌䜂 

⻊ざ暟ぜ獦 薉俒ぜ CAS No. ⴔ㶩䒭 絕匬䒭 

㤵刼胂 Octreotide 83150-76-9 C49H66N10O10S2 

❭⚋榰卌 
ⰻ叻 

Leuprolide 74381-53-6 C59H84N16O12 
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1.2 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կ

Ⱘ⡤ꂁ縨⚹ LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30AC
叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.65 蒀
靶䊨⡲畀կ 

1.3 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Inertsil Sustain Swift C18 Column2.1 mm I.D.×100 mm L., 1.9 μm 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-⛩臟 
崨 鸟 0.4 mL/min 
叙 庛 40˫ 

荈⸓鵳呋㐼庛䏞 10˫ 

鵳 呋 ⡤ 獤 20 μL 

峤 ꛏ 倰 䒭 Rinse pump̔Rinse port 
㢪 縨 峤 ꛏ 巊 ⛩臟/䒗⚋ꃫ/⚋ꂼ/宐/歌ꃑ=25/25/25/24.5/0.5v/v/v/v/v 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 20%峤膴玐䎸錛邍 2կ 

邍 2. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 
3.50 Pumps Pump B Conc. 80 
3.60 Pumps Pump B Conc. 20 
5.50 Controller Stop 

 

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 1.0 kV 
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 400˫ 
䎁 醋 孞 宆孞 5.0 L/min D L 庛 䏞 200˫ 
⸈ 掚 孞 瑟孞 15.0 L/min ⸈ 掚 懈 庛 䏞 400˫ 
䪊 䲽 垷 䒭 MRM⿬侨錛邍 3   

邍 3. MRM ⿬侨 

ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE(V) Q3 Pre Bias (V) 

㤵刼胂 510.30 
120.00* -36.0 -31.0 -21.0 
501.15 -36.0 -15.0 -36.0 

❭⚋榰卌ⰻ叻 605.4 249.05 -22.0 -29.0 -26.0 

岤*邍爙㹁ꆀ猌㶩 

1.4 叻ⲥ呋ㅷㄤ餘䱽呋ㅷ涸ꂁⵖ 
欽紱宐ꂁⵖ⚙口 1.0 mg/mL 㤵刼胂⪰㢊巊կ♧口⪰㢊巊欽 50%歌ꃫ鷶紩獺ꅺ䧭崽䏞⚹

0.25 ng/mLծ0.50 ng/mLծ1.0 ng/mLծ2.0 ng/mLծ5.0 ng/mLծ10.0 ng/mLծ20.0 ng/mLծ
50.0 ng/mLծ100 ng/mL 涸䊨⡲刼絁〥♧口⪰㢊巊欽 50%歌ꃫ很巊鷶紩獺ꅺ䧭崽䏞⚹ 0.3 
ng/mLծ3.0 ng/mLծ30 ng/mL 涸餘䱽很巊կ》 20 μL 叻ⲥ䊨⡲刼絁⸈Ⰶ 980 μL 瑟涯過崰



 

52 
 

务⣜妃ꂁⵖ䧭吥ⲥ刼絁》 20 μL 餘䱽很巊⸈Ⰶ 980 μL 瑟涯過崰务⣜ꂁⵖ䧭⡛崽䏞
LQCծ务崽䏞MQCծ넞崽䏞HQC餘䱽呋կ 

欽紱宐ꂁⵖ 1.0 mg/mL ❭⚋榰卌㢊巊欽 50%歌ꃫ獺ꅺ䧭 1.0 ng/mLꂁⵖ䧭ⰻ叻䊨
⡲巊կ 

1.5 呋ㅷ⵸㢅椚倰岁 
200 μL 過崰呋ㅷ⸈Ⰶ 50 μL 涸ⰻ叻很巊欽 4% 熧ꃑ獺ꅺ荛 450 μL た副呋荛곫⯓崞⻊

㥩涸 96 㶰匣䒭 μElution WCX SPE 㼭叙副⯓欽 400 μL 5%孽宐很巊巵峤ⱄ欽 400 μL 20%
⛩臟巵峤剒た欽 50 μL 1% TFA 75%⛩臟很巊峤膴⸈Ⰶ 150 μL 宐獺ꅺた20 μL 副劼ⴔ
區կ 

1.6 倰岁낉霆 
罌㻋倰岁涸鷥䭊䚍㼆瑟涯㛇餘呋ㅷ鵳遤呋ㅷ⵸㢅锐た鵳呋ⴔ區կ 
剒⡛㹁ꆀꣳLLOQ涸罌㻋ⴔⵆ㢅锐 6 口 LLOQ 呋ㅷⴔ區絕卓忘駈 6 妃涸湱㼆叻

ⲥ⨊䊵♶馄鵂 20%崵ꆀ霴䊵♶馄鵂锐雿⧩涸 80~120%ず傞湡叻⻊ざ暟㣐✵ 10 ⦔⥌㐾
嫱կ 

絁䚍Ⱒ禹涸罌㻋鸑鵂ⴔ區瑟涯過崰ꂁⵖ涸吥ⲥ刼絁㖈♲⚡♶ず涸ⴔ區䪠务㼆絁䚍Ⱒ
禹鵳遤罌㻋ꅷ欽崽䏞♸⻊ざ暟꬗獤ㄤⰻ叻꬗獤嫱⧩雦皾㔐䔱刼絁勉ꅾꅷ欽 1/xկ 

倰岁礵㺙䏞ㄤⲥ烁䏞涸罌㻋㖈倰岁낉霆涸♲⚡ⴔ區䪠务罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ
LQCծMQCծHQC15 pg/mLծ150 pg/mLծ1500 pg/mL傈ⰻ礵㺙䏞鸑鵂雦皾♧⚡ⴔ區
䪠务嫦⚡餘䱽呋ㅷ崽䏞涸湱㼆叻ⲥ⨊䊵傈ꢂ礵㺙䏞鸑鵂雦皾♶ず㣔模䧭涸♲⚡ⴔ區䪠务嫦
⚡餘䱽呋ㅷ崽䏞涸湱㼆叻ⲥ⨊䊵倰岁ⲥ烁䏞鸑鵂Ⱆ䒭雦皾崵ꆀ崽䏞/锐雿崽䏞×100%雦
皾կⲥ烁䏞㖈 85~115%薴㔵ⰻ礵㺙䏞♶馄鵂 15%կ 

㤵刼胂㔐佐桧罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃
嫱鳅絑鵂呋ㅷ⵸㢅锐涸餘䱽呋ㅷㄤ瑟涯㛇餘た⸈叻呋ㅷ⚙罏涸湡叻⻊ざ暟꬗獤䎂㖲⧩涸嫱
⧩⚹㔐佐桧կ 

㛇餘佪䎾罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃鸑鵂
嫱鳅瑟涯㛇餘た⸈叻呋ㅷ♸崽䏞♧荝涸叻ⲥ很巊⚙罏涸湡叻⻊ざ暟꬗獤䎂㖲⧩䨾䖤嫱⧩霉
⟟㛇餘佪䎾կ 

2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃ㄤ❡暟猌㶩䪊䲽餘靶㕃 

 
           㕃 1. 㤵刼胂涸♧紩餘靶㕃             㕃 2. 㤵刼胂涸❡暟猌㶩䪊䲽㕃(CE ⧩-20 V) 

250 500 750 1000 1250 m/z
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          㕃 3. ❭⚋榰卌涸♧紩餘靶㕃            㕃 4. ❭⚋榰卌涸❡暟猌㶩䪊䲽㕃(CE ⧩-25 V) 

2.2 倰岁鷥䭊䚍 
罌㻋瑟涯過崰㛇餘ㄤ 5 pg/mL 過崰㛇餘⸈叻呋ㅷ絕卓㥵㕃 5ծ6 䨾爙㤵刼胂⿺Ⱖⰻ

叻❭⚋榰卌唬崵鸑麤务湡叻⻊ざ暟涸䎁䪓㖲♶㼆剒⡛㹁ꆀꣳ鸣䧭䎁䪓կ 

  
㕃 5. 5 pg/mL 過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃 

  
㕃 6. 瑟涯過崰呋ㅷ涸 MRM 蒀靶㕃 

歋✵瑟涯過崰务㤵刼胂唬崵鸑麤务㶸㖈鳅㢴䎁䪓䂽鸑鵂唑䏞⠏⻊蜦䖤ざ鷓涸蒀靶ⴔ猌
㕃 7 ⚹ 400 pg/mL 過崰㛇餘务唬崵ⵌ㤵刼胂蒀靶㕃㕃务㤵刼胂ㄤ䎁䪓䂽⣜搬䖤ⵌ䖎㥩涸
ⴔ猌կ 

  
㕃 7. 400 pg/mL 過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃 
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罌㻋ⰻ叻暟❭⚋榰卌㼆㤵刼胂崵㹁絕卓涸䕧ㆇ㢅锐鵂玐⸈Ⰶⰻ叻涸瑟涯呋ㅷQC0 呋
ㅷ㥵㕃 8 䨾爙♸㕃 5 5 pg/mL 過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃嫱鳅ⰻ叻暟❭⚋榰卌
♶⠔㼆㤵刼胂涸ⲥ烁崵㹁鸣䧭䎁䪓կ 

 
㕃 8. QC0 涸 MRM 蒀靶㕃 

2.3 絁䚍薴㔵ㄤ剒⡛㹁ꆀꣳ 
䭽撑 1.4 务涸勵⟝ⵖ㢊 5 pg/mLծ10 pg/mLծ20 pg/mLծ40 pg/mLծ100 pg/mLծ200 

pg/mLծ400 pg/mLծ1000 pg/mLծ2000 pg/mL 涸過崰⸈叻呋ㅷ䭽 1.5 务涸⵸㢅锐勵⟝
㢅锐呋ㅷ䭽撑 1.3 务涸⟉㐼勵⟝鵳遤崵㹁ⰻ叻岁㹁ꆀկ䨾䖤吥ⲥ刼絁㥵㕃 9 䨾爙絁䚍
倰玐⿺湱Ⱒ禹侨錛邍 4Ⱖ务 y ⧩去邍㤵刼胂䂽꬗獤♸❭⚋榰卌䂽꬗獤涸嫱⧩x ⧩去邍過
崰务❭⚋榰卌崽䏞կ倰岁㹁ꆀꣳ烁㹁⚹ 5 pg/mL㖈姼崽䏞宐䎂礵㺙䏞ㄤⲥ烁䏞㖲㖈䱹「
叻ⲥⰻ6 妃ꅾ撑ⴔ區 RSD ⚹ 6.22%ⲥ烁䏞⚹ 96.9~111.1%S/N 䎂㖲⧩⚹ 10.6կ 

 
㕃 9. 㤵刼胂吥ⲥ刼絁 

邍 4. 吥ⲥ刼絁⿬侨絁䚍㔐䔱勉ꅾ⚹ 1/C 

⻊ざ暟 吥ⲥ刼絁 絁䚍薴㔵pg/mL ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

㤵刼胂 Y = (2.89×10-3)X + (-6.34×10-3) 5~2000 89.6~112.3%  0.9993 

2.4 倰岁礵㺙䏞ㄤⲥ烁䏞罌㻋 
罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ涸傈ꢂ礵㺙䏞ㄤ傈ⰻ礵㺙䏞絕卓㥵邍 5 䨾爙կ倰岁涸傈ⰻ

礵㺙䏞 3.30~6.01%傈ꢂ礵㺙䏞 2.43~6.44%ぐ崽䏞宐䎂餘䱽呋ㅷ涸ⲥ烁䏞 86.2~109.7%կ 
邍 5. 倰岁傈ⰻ礵㺙䏞ㄤ傈ꢂ礵㺙䏞絕卓(3 㣔嫦㣔ꅾ撑 6 妃) 

锐雿崽䏞pg/mL 傈ⰻ礵㺙䏞 CV% 傈ꢂ礵㺙䏞 CV% ⲥ烁䏞% 

15 6.01 6.44 87.8~109.7 

150 4.67 4.25 86.2~99.6 

1500 3.30 2.43 87.7~95.4 

1.5 2.0 2.5 min

0.0
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2.5 倰岁㔐佐桧罌㻋 
罌㻋♲⚡餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃涸㔐佐桧絕卓㥵邍 6 䨾

爙ぐ崽䏞宐䎂㤵刼胂涸㔐佐桧ⴔⵆ⚹ 70.6±7.8 %71.5±1.8%ㄤ 70.1±1.9%կ㹊낉絕卓
邍僈㤵刼胂涸ぐ餘䱽崽䏞㔐佐桧♧荝CV%涸」⻊⛲忘駈ⲥ烁㹁ꆀ涸銳宠կ 

邍 6. 倰岁㔐佐桧絕卓(n=6) 

崽䏞宐䎂 崽䏞pg/mL 䎂㖲㔐佐桧% 

LQC 15 70.6 

MQC 150 71.5 

HQC 1500 70.1 

2.6 㛇餘佪䎾罌㻋 
㛇餘佪䎾涸罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃ⴔⵆ

雦皾ぐ崽䏞宐䎂涸㛇餘佪䎾⿺ⰻ叻䔱♧⻊㛇餘佪䎾絕卓錛邍 7ぐ崽䏞宐䎂㛇餘佪䎾㔔㶩
㖲㣐✵ 80%ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㖲㣐✵ 90%կ 

邍 7.㛇餘佪䎾罌㻋絕卓(n=6) 

崽䏞宐䎂 锐雿崽䏞pg/mL 㛇餘佪䎾㔔㶩 ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩 

LQC 15 82.1% 90.5% 

MQC 150 87.6% 96.6% 

HQC 1500 89.7% 98.9% 

ⰻ叻㛇餘佪䎾㔔㶩  90.7%  

2.7 Carryover 罌㻋 
罌㻋禹絡婎殆涸䕧ㆇ模䧭崽䏞剒넞挿ⴔ區たⰦたⴔ區瑟涯呋ㅷ务㤵刼胂涸䂽꬗獤

瑟涯呋ㅷ务㤵刼胂⿺Ⱖⰻ叻暟涸鸑麤务㖲尵剣僈儑涸湡叻⻊ざ暟蒀靶䂽蒀靶㕃錛㕃 10կ 

 
㕃 10. 넞崽䏞呋ㅷたⴔ區瑟涯呋ㅷ涸 MRM 蒀靶㕃 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050

翫欽崵㹁過崰务㢴胂碫蚋暟㤵刼胂涸倰岁կ霪倰岁㖈 5.5 min ⰻ模䧭過崰务㤵刼胂涸唬崵
ꅷ欽❭⚋榰卌⡲⚹ⰻ叻㹁ꆀ倰岁㹁ꆀꣳ 5 pg/mL絁䚍薴㔵⚹ 5~2000 pg/mL湱Ⱒ禹侨
㖈 0.9993կ倰岁暵䒗䚍罌㻋絕卓邍僈瑟涯過崰务尵剣㼆ⴔ區鸣䧭僈儑䎁䪓涸暟餘䎇⚂㤵
刼胂ㄤⰻ叻暟❭⚋榰卌⛓ꢂ偽湱匹䎁䪓կ倰岁涸傈ⰻ礵㺙䏞 3.30~6.01%傈ꢂ礵㺙䏞
2.43~6.44%ぐ崽䏞宐䎂餘䱽呋ㅷ涸ⲥ烁䏞 86.2~109.7%腊㢿忘駈過崰务蚋暟崽䏞ⲥ烁㹁
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ꆀ涸銳宠ぐ崽䏞宐䎂㤵刼胂㔐佐桧㣐✵ 70%㛇餘佪䎾㔔㶩㖲㣐✵ 80%ⰻ叻䔱♧⻊㛇
餘佪䎾㔔㶩㣐✵ 90%넞崽䏞呋ㅷⴔ區た罌㻋瑟涯呋ㅷ务涸婎殆絕卓邍僈㖈 5~2000 
pg/mL 絁䚍薴㔵ⰻ偽僈儑禹絡婎殆կ倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ梡䚍㥩涸暵挿
鷓ざ過崰务㢴胂碫蚋暟㤵刼胂ゎꆀ涸䘯鸟ⲥ烁唬崵կ 
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LC-MS/MS 岁崵㹁㣐롖過崰⚥倝㘗腰ꛧ胂碫⡃暟 
 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050
翫欽崵㹁㣐롖過崰务㢴胂碫蚋暟 BNP 碫⡃暟涸倰岁կ過崰呋ㅷ絑䫒⡤小巤㢅锐ⱄ絑䀙峸
GL 猌䗱㔿湱蟋》㼭叙 Mono Spin C18 鵳遤猌䗱㔿湱蟋》〳㖈 6.0 min ⰻ䘯鸟ծⲥ烁㖑崵
㹁Ⱖ务涸 BNP 碫⡃暟կ霪倰岁ꅷ欽㤵刼胂⡲⚹ⰻ叻㹁ꆀ倰岁剒⡛㹁ꆀꣳ 5 ng/mL絁䚍
薴㔵⚹ 5~2000 ng/mL湱Ⱒ禹侨㣐✵ 0.997կ⡛ծ务ծ넞崽䏞餘䱽呋ㅷ嫦⚡崽䏞涸呋ㅷ
䎂遤㢅锐 6 口 Ⱖ礵㺙䏞♸ⲥ烁䏞ⴔⵆ㖈 1.98%։6.95%♸ 87.1~112.7%⛓ꢂկ倰岁㔐佐
桧㖈 93.3%~111.1%⛓ꢂ㛇餘佪䎾㔔㶩㖈 89.1%~98.9%⛓ꢂⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㖈
93.4%~103.7%⛓ꢂկ瑟涯㣐롖過崰♶䎁䪓剒⡛㹁ꆀꣳ涸ⲥ烁崵㹁湡叻暟 BNP 碫⡃暟ㄤⰻ
叻㤵刼胂⛓ꢂ偽湱匹䎁䪓կ넞崽䏞呋ㅷ2000 ng/mLⴔ區模䧭た鵳遤瑟涯呋ㅷⴔ區BNP
碫⡃暟ㄤⰻ叻㤵刼胂涸鸑麤务㖲尵剣僈儑涸湡叻⻊ざ暟䎁䪓կ霪倰岁⾝併ծ珘㹁〳⟄欽✵
倝㘗㢴胂蚋暟 BNP 碫⡃暟涸㹁ꆀ崵㹁կ 

Ⱒꝶ霒㢴胂蚋暟  過崰  馄넞佪巊湱蒀靶  ♲ꅾ㔋匧勍餘靶 
 
腰ꛧ胂(Brain Natriuretic Peptide皍獦 BNP)僽歋䗱腮ⴔ屲涸ⵄ㽶ꛧ胂㹻偛涸♧プ歋

32 ⚡孽㛇ꃑ婎㛇絆䧭涸㢴胂կ㔔Ⱖ껷⯓㖈枽腰务〄梡佦䖤ぜկ〳⟄⤛鵳䱗ꛧծ䱗㽶Ⱘ
鳅䔂涸莞䓎過！⡲欽〳 欽✵屛毫䗱⸂邝番կ湡⵸溶副䋑涸㛇㔔ꅾ絆➃ BNP㕂ⰻⵖ⵫㉁ㅷ
ぜ⚹倝崞稇㕂㢪ず碫蚋ぜ⚹㣽銯用胂(Nesiritide)կ劥俒ⴔ區涸湡叻暟僽♧猫倝㘗 BNP 碫
⡃暟♸ BNP Ⱘ剣鳅넞涸孽㛇ꃑず彂䚍⚂⼱邝劍刿ꟋⰨ剣鳅㣐涸䒓〄悶⸂ㄤ鳅넞涸䒓
〄⟟⧩կ劥俒䒊用✫♧猫崵㹁㣐롖過崰务倝㘗㢴胂碫蚋暟BNP 碫⡃暟涸 LC-MS/MS 倰
岁䘯鸟ծ⾝併ծⲥ烁〳欽✵㣐롖過崰务倝㘗 BNP 碫⡃暟涸㹁ꆀ唬崵կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կ
Ⱘ⡤ꂁ縨⚹ LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30ACMP 荈⸓鵳呋㐼CTO-
20A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutions 蒀靶䊨
⡲畀կ  

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 InertSustain Bio C182.0 mm I.D.×100 mm L., 1.9 μm 
崨 ⸓ 湱 A 湱-0.2%歌ꃑ宐很巊B 湱-0.2%歌ꃑ歌ꃫ 
崨 鸟 0.5 mL/min 
叙 庛 60˫ 

很 ⵫ Ⱏ 鵳 呋 呋ㅷ⡤獤10 µL獺ꅺ⵫0.2%歌ꃑ宐⡤獤50 µL 
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峤 ꛏ 倰 䒭 Rinse pump̔Rinse port 
㢪 縨 峤 ꛏ 巊 ⚋ꂼ/⛩臟/䒗⚋ꃫ/宐=1:1:1:1ゎ歌ꃑ 0.5% 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 25%峤膴玐䎸錛邍 1 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

0.01 Column Oven CTO.RVR* 1** 

0.8 Column Oven CTO.RVR 0*** 

1.00 Pumps Pump B Conc. 90 

2.30 Column Oven CTO.RVR 1** 

3.00 Pumps Pump B Conc. 90 

3.01 Pumps Pump B Conc. 25 

6.00 Controller Stop  

* : 邍爙叙た崨騟ⴗ䰃ꢎ**邍爙巊湱崨騟䱹Ⰶ䏑巊***邍爙巊湱崨騟䱹Ⰶ餘靶 

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 1.5 kV 
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 400˫ 
䎁 醋 孞 宆孞 5.0 L/min D L 庛 䏞 150˫ 
⸈ 掚 孞 瑟孞 15.0 L/min ⸈ 掚 懈 庛 䏞 400˫ 
焥 中 孞 孿孞 320 kPa 䪊 䲽 垷 䒭 MRM⿬侨錛邍 2 

邍 2. MRM ⿬侨 

ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) 焥中腊ꆀ CE(V) Q3 Pre Bias (V) 

BNP 碫⡃暟 738.85 [M+5H]5+ 
655.30* -26.0 -32.0 -34.0 

457.15 -26.0 -31.0 -23.0 

㤵刼胂ⰻ叻 510.40 [M+2H]2+ 103.10 -24.0 -53.0 -22.0 

岤*去邍㹁ꆀ猌㶩㼆 

1.3 㼆撑ㅷ很巊⿺ⰻ叻很巊涸ꂁⵖ 
欽 50%歌ꃫ宐㼜叻ⲥ⪰㢊巊鷶紩獺ꅺ䧭崽䏞⚹ 0.05 μg/mLծ0.1 μg/mLծ0.2 μg/mLծ

0.5 μg/mLծ1 μg/mLծ2 μg/mLծ5 μg/mLծ10 μg/mLծ20 μg/mLծ50 μg/mL 涸叻ⲥ䊨⡲
很巊欽 50%歌ꃫ宐很巊㼜叻ⲥ⪰㢊巊鷶紩獺ꅺ䧭崽䏞⚹ 0.12 μg/mLծ1.2 μg/mLծ12 
μg/mL 涸餘䱽䊨⡲很巊կ欽 50%歌ꃫ宐㼜ⰻ叻⪰㢊巊獺ꅺ⚹ 25 ng/mL 涸ⰻ叻䊨⡲巊կ 

1.4 呋ㅷ㢅椚倰岁 

1.4.1 䫒⡤小巤 
》 45 μL 㣐롖過崰⸈Ⰶ 5 μL 叻ⲥ䊨⡲很巊⸈Ⰶ 20 μL ⰻ叻䶔⺣⸈Ⰶ 100 μL 歌

ꃫ䶔⺣800 rpm 嶴恜䮷虹 5 min6000 rpm 猌䗱 10 min》副幡巊 110 μL⸈Ⰶ 790 
μL 馄紱宐1400 rpm 嶴恜䮷虹 1 min㢊欽կ 

1.4.2 䀙峸 GL Mono Spin C18 猌䗱㔿湱蟋》 
》 Mono Spin C18 猌䗱㔿湱蟋》㼭叙⸈ 300 μL ⛩臟2000 g 猌䗱 1 min⸈ 300 

μL50%⛩臟宐很巊ծ2000 g 猌䗱 1min⸈ 300 μL 0.5%歌ꃑ宐很巊2000 g 猌䗱 1min
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⸈ 850 μL 1.4.1 务涸呋ㅷ很巊1000 g 猌䗱 2 min2000 g 猌䗱 2 min⸈ 300 μL 0.5%歌
ꃑ宐很巊2000 g 猌䗱 1 min3000 g 猌䗱 1 min⸈ 250 μL 60%歌ꃫ宐10000 g 猌䗱
1 min⡛エ꣡ EP ！佐꧋峤膴巊14000 rpm 猌䗱 5 min鵳 LC-MS/MS ⴔ區կ 

侮⚡⵸㢅锐鵂玐䎾⢪欽⡛エ꣡ EP ！⿺⡛エ꣡卦㣢կ 

 

2. 絕卓雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃 

   
㕃 1. BNP 碫⡃暟♧紩餘靶㕃                      㕃 2. BNP 碫⡃暟✳紩餘靶㕃 

  
㕃 3. 㤵刼胂♧紩餘靶㕃                      㕃 4. 㤵刼胂✳紩餘靶㕃 

2.2 鷥䭊䚍 
》瑟涯㣐롖過崰 45 µL♶⸈叻ⲥ䊨⡲巊ㄤⰻ叻䭽撑 1.4 鵳遤呋ㅷ㢅锐䖤ⵌ瑟涯㛇

餘呋ㅷկ》瑟涯㣐롖過崰 45 µL♶⸈叻ⲥ䊨⡲巊䭽撑 1.4 鵳遤呋ㅷ㢅锐䖤ⵌ QC0 呋ㅷկ
》瑟涯㣐롖過崰 45 µL䭽撑 1.4 鵳遤呋ㅷ㢅锐䖤ⵌ過崰⸈叻呋ㅷկ絕卓㥵㕃 5~㕃 10 䨾
爙կ絕卓儑爙瑟涯㣐롖過崰务湡叻⻊ざ暟 BNP 碫⡃暟ㄤⰻ叻㤵刼胂涸鸑麤㖲♶䎁䪓㹁ꆀ
ꣳ呋ㅷ涸唬崵ⰻ叻暟㤵刼胂♶⠔㼆 BNP 碫⡃暟涸ⲥ烁崵㹁鸣䧭䎁䪓կ 

500 750 1000 1250 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten. (x1,000,000)

615.9

738.9528.0

923.5

631.1
727.4503.5 855.4 1230.9

250 500 750 1000 m/z
0.0

2.5

5.0

7.5
Inten. (x10,000)

129.1

84.0
226.2 655.3

738.9171.0
457.4

355.5 558.4 880.4 1116.8

250 500 750 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten. (x10,000,000)

510.2

336.2
313.4105.1

398.3

529.5
145.0 248.3 467.0 680.4587.6

250 500 750 m/z
0.00

0.25

0.50

0.75

1.00
Inten. (x10,000,000)

120.1

501.4

159.1
872.5

[M+5H]5+ 

[M+2H]2+ 



 

60 
 

   
㕃 5. 瑟涯過崰 MRM 靶㕃-BNP 碫⡃暟           㕃 6. 瑟涯過崰 MRM 靶㕃-㤵刼胂 

   
㕃 7. 過崰⸈叻呋ㅷ MRM 靶㕃-BNP 碫⡃暟5 ng/mL  㕃 8. 過崰⸈叻呋ㅷ MRM 靶㕃-㤵刼胂 

   
㕃 9. QC0 呋ㅷ MRM 靶㕃-BNP 碫⡃暟          㕃 10. QC0 呋ㅷ MRM 靶㕃-㤵刼胂 

2.3 絁䚍薴㔵ㄤ剒⡛㹁ꆀꣳ 
》㣐롖過崰 45 µL⸈Ⰶ叻ⲥ禹⴩䊨⡲巊ㄤⰻ叻䭽撑 1.4 务涸⵸㢅锐勵⟝㢅锐呋ㅷ

䖤ⵌ過崰崽䏞⚹ 5ծ10ծ20ծ50ծ100ծ250ծ500ծ1000ծ2000 ng/mL 涸吥ⲥ刼絁呋ㅷ
䭽撑 1.2 务涸ⴔ區勵⟝鵳遤崵㹁ⰻ叻岁㹁ꆀկ䨾䖤吥ⲥ刼絁㥵㕃 11 䨾爙絁䚍倰玐⿺湱
Ⱒ禹侨錛邍 3Ⱖ务 y ⧩去邍 BNP 碫⡃暟䂽꬗獤♸㤵刼胂䂽꬗獤涸嫱⧩x ⧩去邍過崰务
BNP 碫⡃暟涸崽䏞կ倰岁唬ⴀꣳ烁㹁⚹ 5 ng/mL㖈姼崽䏞宐䎂礵㺙䏞ㄤⲥ烁䏞㖲㖈䱹
「叻ⲥⰻ6 妃ꅾ撑ⴔ區 RSD ⚹ 6.51%ⲥ烁䏞⚹ 80.5~96.2%S/N 䎂㖲⧩⚹ 12.0կ 

 
㕃 11. BNP 碫⡃暟吥ⲥ刼絁5~2000 ng/mL 

0.0 1.0 2.0 3.0 4.0 5.0
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1.0 2.0 3.0 4.0 5.0

0.0
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2:510.40>103.10(+)
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邍 3. BNP 碫⡃暟吥ⲥ刼絁⿬侨絁䚍㔐䔱勉ꅾ⚹ 1/C2 

ぜ獦 吥ⲥ刼絁 絁䚍薴㔵(ng/mL) ⲥ烁䏞(%) 湱Ⱒ禹侨 r 
BNP 碫⡃暟 Y=(1.00×10-2)X + (2.98×10-3) 5։2000 86.4~111.6 % 0.9969 

2.4 礵㺙䏞♸ⲥ烁䏞 
》㣐롖過崰 45 µL⸈Ⰶ餘䱽䊨⡲巊ㄤⰻ叻䭽撑 1.4 务涸⵸㢅锐勵⟝㢅锐呋ㅷ䖤ⵌ

過崰崽䏞⚹ 12 ng/mLծ120 ng/mLծ1200 ng/mL 涸餘䱽呋ㅷ嫦⚡崽䏞䎂遤㢅锐 6 ⚡呋
ㅷ䭽撑 1.2 务涸ⴔ區勵⟝鵳遤崵㹁罌㻋餘䱽呋ㅷ涸傈ⰻ礵㺙䏞♸ⲥ烁䏞絕卓㥵邍 4 䨾
爙կ倰岁涸傈ⰻ礵㺙䏞⚹ 1.98~6.95%ぐ崽䏞宐䎂餘䱽呋ㅷ涸ⲥ烁䏞⚹ 87.1~112.7%կ 

邍 4. 倰岁礵㺙䏞♸ⲥ烁䏞(n=6) 

锐雿崽䏞ng/mL 傈ⰻ礵㺙䏞 CV% ⲥ烁䏞% 
10 6.95 87.1~99.2 

120 5.51 96.8~111.7 
1200 1.98 105.4~112.7 

2.5 㔐佐桧 
罌㻋♲⚡餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃涸㔐佐桧絕卓㥵邍 5 䨾

爙կぐ崽䏞宐䎂 BNP 碫⡃暟涸㔐佐桧㖈 93.3%~111.1%⛓ꢂկ 
邍 5. 㔐佐桧(n=6) 

崽䏞宐䎂 锐雿崽䏞ng/mL 㹊꣢崽䏞㖲⧩ng/mL 䎂㖲㔐佐桧 
LQC 12 11.2 93.3% 
MQC 120 130.2 108.5% 
HQC 1200 1333.4 111.1 % 

2.6 㛇餘佪䎾 
罌㻋♲⚡餘䱽呋ㅷ LQCծMQCծHQC嫦⚡崽䏞ꅾ撑 6 妃涸㛇餘佪䎾絕卓㥵邍 6 䨾

爙կ絕卓邍僈ぐ崽䏞宐䎂 BNP 碫⡃暟涸㛇餘佪䎾㖈 89.1%~98.9 %⛓ꢂⰻ叻㛇餘佪䎾㔔
㶩⚹ 95.4%ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㖈 93.4%~103.7%⛓ꢂկ 

邍 6. 㛇餘佪䎾(n=6) 

崽䏞宐䎂 锐雿崽䏞pg/mL 㛇餘佪䎾㔔㶩 ⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩 
LQC 12 94.5% 99.0% 
MQC 120 89.1% 93.4% 
HQC 1200 98.9% 103.7% 

ⰻ叻㛇餘佪䎾㔔㶩  95.4%  

2.7 婎殆 
㖈넞崽䏞呋ㅷ2000 ng/mLた鵳呋ⴔ區瑟涯呋ㅷ罌㻋 BNP 碫⡃暟ㄤⰻ叻㤵刼胂涸

婎殆䞔ⲃկ絕卓㥵㕃 12ծ㕃 13 䨾爙կ 
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㕃 12. BNP 碫⡃暟婎殆罌㻋                        㕃 13. 㤵刼胂婎殆罌㻋 

絕卓邍僈㖈넞崽䏞呋ㅷ鵳呋ⴔ區たⴔ區瑟涯呋ㅷBNP 碫⡃暟ㄤⰻ叻㤵刼胂涸鸑麤
务㖲偽僈儑湡叻⻊ざ暟䎁䪓կ 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050

翫欽崵㹁㣐롖過崰务㢴胂碫蚋暟 BNP 碫⡃暟涸倰岁կ過崰呋ㅷ絑䫒⡤小巤㢅锐ⱄ絑䀙峸
GL 猌䗱㔿湱蟋》㼭叙 Mono Spin C18 鵳遤猌䗱㔿湱蟋》〳㖈 6.0 min ⰻ䘯鸟ծⲥ烁㖑崵
㹁Ⱖ务涸 BNP 碫⡃暟կ霪倰岁ꅷ欽㤵刼胂⡲⚹ⰻ叻㹁ꆀ倰岁剒⡛㹁ꆀꣳ 5 ng/mLBNP
碫⡃暟絁䚍薴㔵⚹ 5~2000 ng/mL湱Ⱒ禹侨㣐✵ 0.997絁䚍葻㥩կ⡛ծ务ծ넞崽䏞餘䱽
呋ㅷ嫦⚡崽䏞涸呋ㅷ䎂遤㢅锐 6 口 Ⱖ礵㺙䏞♸ⲥ烁䏞ⴔⵆ㖈 1.98։6.95 %♸ 87.1~112.7%
⛓ꢂ倰岁礵㺙䏞ㄤⲥ烁䏞葻㥩կ♶ず崽䏞餘䱽呋ㅷ㔐佐桧㖈 93.3%~111.1%⛓ꢂ㛇餘佪
䎾㔔㶩㖈 89.1%~98.9%⛓ꢂⰻ叻䔱♧⻊㛇餘佪䎾㔔㶩㖈 93.4%~103.7%⛓ꢂկ瑟涯㣐롖過
崰♶䎁䪓剒⡛㹁ꆀꣳ涸ⲥ烁崵㹁湡叻暟 BNP 碫⡃暟ㄤⰻ叻㤵刼胂⛓ꢂ偽湱匹䎁䪓倰岁
鷥䭊䚍葻㥩կ넞崽䏞呋ㅷ2000 ng/mLⴔ區模䧭た鵳遤瑟涯呋ㅷⴔ區BNP 碫⡃暟ㄤⰻ
叻㤵刼胂涸鸑麤务㖲尵剣僈儑涸湡叻⻊ざ暟䎁䪓կ霪倰岁⾝併ծ珘㹁〳⟄欽✵過崰务倝㘗
㢴胂蚋暟 BNP 碫⡃暟涸㹁ꆀ崵㹁կ 
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3.2 䫒⡤碫蚋暟 
䫒⡤蚋暟⡲⚹欰暟ⵖ蚋곭㚖涸♧고ꅾ㣐⴯倝僽⦶⸔巵䊼絈脅勇❜泿䪮助䧴㼺畮㛇㔔

䊨玐䪮助礵䗱灇ⵖ罜䧭涸屛毫䚍欰暟ⵖ⵫կ㖈䫒胅泿屛毫务䫒⡤蚋暟〄䮦满⚿駈鲽ꅾ涸⡲
欽կ㸐又鸑鵂礵烁靈䱽胅泿〄欰♸〄㾝涸呍䗱⥌尼鸑騟䧴慨崞劼⡤荈魧涸䫒胅泿⯝氋劼ⵖ
㹊梡✫㼆胅泿絈脅涸礵ⲥ䩧ⴁ➢罜䕥儑✫ꬋⳝ涸屛毫悶⸂կ 

䔲⵸䫒⡤蚋暟涸䎾欽곭㚖鵴♶姺✵胅泿곭㚖㸐又㖈荈魧⯝氋䚍氬氻ծ䗱過！氬氻ծ
䠭厩䚍氬氻瘝㢴⚡屛毫곭㚖ず呋㾝梡ⴀ✫䎛ꢢ涸䎾欽⵸兞կ研剒倝䋑㖞絡雦侨研儑爙2024
䎃Ⰼ椕䫒⡤蚋暟䋑㖞䚪⧩溶군⼮荛 2328 ➉繠⯋涸⾎〷倝넞կⰦ务霽㥵 Keytruda 瘝ꅾ煈
䫒⡤蚋暟涸Ꝉ㈒괄㽍⚹澏湡⟄ 250.11 ➉繠⯋涸낁➃⚌絫珘㾀嚸껷罜 HumiraծDupixentծ
Stelara ㄤ Opdivo 瘝䫒⡤蚋暟❠紹紹騗馊涰➉繠⯋㣐Ⱒ㾝梡ⴀ䔂⸢涸䋑㖞畊✰⸂կ劢勻
곫崵儑爙荛 2025 䎃䫒⡤蚋暟㖈Ⰼ椕歧Ꝉ蚋暟嚸⽀务➠㼜⽑研儑衼⡙縨Ⱖ务 Keytruda
곫雦㼜⟄ 309.9 ➉繠⯋涸Ꝉ㈒괄躙翫ⱟⱙ鵳♧姿⳼儑✫䫒⡤蚋暟㖈Ⰼ椕⼕蚋䋑㖞涸곭⯓㖑
⡙կ㖈务㕂䋑㖞䫒⡤蚋暟ず呋ッ梡ⴀ觌⸽〄㾝涸䙖⸷կꥥ满欰暟䪮助涸䭯絯ꬠ倝⿺佟瘻梠
㞯涸♶倗⠏⻊务㕂䫒⡤蚋暟䋑㖞錞垷곫雦㼜䭯絯⥂䭯넞鸟㟞Ɤ⚹欰暟⼕蚋❡⚌涸觌⸽〄
㾝岤Ⰶ䔂⸢⸓⸂կ 

搬罜䫒⡤蚋暟涸⚰䎯䎾欽⛓騟䎇ꬋ㗞鸀կ呏研繠㕂 FDA 涸⚚呔港！銳宠㼆✵➃⡤
⢪欽涸䫒⡤蚋暟䗳곢䒓㾝Ⰼ꬗罜帿Ⰶ涸蚋去⸓⸂㷖灇瑕巑渷蚋暟過崰崽䏞涸⸓䙖港崵ծ
⡤ⰻⴔ䋒暵䖄⟄⿺幡ꤑ鸟桧瘝Ⱒꝶ⿬侨կⰦ务欰暟㛇餘务䫒⡤蚋暟涸㹁ꆀⴔ區⽲僽♧고匧
Ⱘ䮋䧶䚍涸䪮助ꦼ곿կ⠛絡涸 ELISA 霚⵫渱唬崵倰岁赡䎾欽䎛岌告Ⱖ㔿剣涸䒓〄ワ劍Ɤծ
ⲥ烁䚍♶駈ծ⧺꣉䚍굥ꤗ넞⟄⿺絁䚍薴㔵「ꣳ瘝緃ꤴ⚚ꅾ꣖烯✫Ⱖ㖈䫒⡤蚋暟㹁ꆀⴔ區务
涸䎛岌䎾欽⿺ⲥ烁䚍䲿⼮կ 

⚹⯘剪 ELISA 倰岁涸㽷ꣳ䚍巊湱蒀靶-餘靶翫欽䪮助LC-MS/MS⳪⦶Ⱖ⼾馊涸⾝併
䏞ծ넞ⴔ鳹桧⟄⿺㺈䎛涸絁䚍薴㔵瘝⠏⸷鷶幯䧭⚹䫒⡤蚋暟㹁ꆀⴔ區곭㚖涸倝㘗ⴔ區䩛媯կ
LC-MS/MS 䪮助♶➑腊㢿礵烁崵㹁欰暟呋ㅷ务䫒⡤蚋暟涸崽䏞鵮腊䲿⣘蚋暟去靧❡暟涸霫
絈⥌䜂⚹蚋暟灇〄⿺⚰䎯Ɀ瘻䲿⣘猰㷖⣜研կ搬罜LC-MS/MS 倰岁涸⵸㢅锐姿낢湱㼆撑
勇僒✵䒸Ⰶ霴䊵㼋荝鷥䭊䚍ㄤꅾ梡䚍꬗⚰䮋䧶➢罜㖈♧㹁玐䏞副ꣳⵖ✫Ⱖ兜⿺䎾欽կ 

⚹鍒Ɀ副鶣꡼곿䀙峸ꅷ欽⴯倝灇〄涸紵碛邍꬗ⴔ㶩㼋ぢꣳⵖ䚍ꃍ鍒nSMOL䪮助
鸑鵂鷥䭊䚍ꃍ鍒䫒⡤蚋暟涸 Fab ⼓㚖礵烁蜦》ꬶ叻䫒⡤涸暵䒗䚍胂媯鵳罜ⵄ欽 LC-
MS/MS 倰岁㼆暵䒗䚍胂媯鵳遤넞佪唬崵㹊梡✫㼆䫒⡤蚋暟涸礵烁㹁ꆀⴔ區կnSMOL 䪮助
♶➑烁⥂✫ꬶ叻䫒⡤暵䒗䚍胂媯涸剣佪䲿》鵮儑衼꣭⡛✫呋ㅷ涸撑勇䚍剣佪䲿⼮✫巊餘
禹絡㹁ꆀⴔ區涸鷥䭊䚍ㄤꅾ梡䚍կ 

劥畎㼜确雭 nSMOL 䪮助絕ざ䀙峸넞⾝併䏞巊餘ⴔ區禹絡㖈㢴猫䫒⡤蚋暟⡤ⰻⴔ區务涸
䎾欽㹊⢾傋㖈⚹猰灇➃プ䲿⣘㹈餥涸⿬罌⥌䜂⿺㹊欽䭷⽂䎇䲀⸓ nSMOL 䪮助㖈䫒⡤蚋
暟㹁ꆀⴔ區곭㚖涸䎛岌䎾欽⿺帿Ⰶ〄㾝⚹欰暟⼕蚋❡⚌涸䭯絯⴯倝餑柄⸂ꆀկ 
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瑲灶⠛絡倰岁⸈䘯蚋暟灇〄鵳玐 

䫒⡤碫蚋暟ⴔ區nSMOL 鍒Ɀ倰呩 
 
䫒⡤碫蚋暟涸欰暟ⴔ區鸑䌢ꅷ欽 ELISALBA 瘝⠛絡欰暟㷖倰岁կ霪碫絑Ⱙ倰岁赡搬⾝併

䏞鳅넞告㹁ꆀ絁䚍薴㔵瑺ծ㹊낉姿낢籖椫㼆✵䫒⡤蚋暟⩐翫暟(ADC)⿽暵䒗䚍䫒⡤(Bi-
Specific)瘝⴯倝蚋暟ꦼ䏞㣐⚂鵂玐撑勇կ䀙峸♸傈劥㕂用浓氿灇瑕务䗱ざ⡲䒓〄ⴀ鸑鵂
紵碛邍꬗㹁ぢꃍ鍒䫒⡤碫蚋暟 Fab ⼓㚖涸鷥䭊䚍ꃍ鍒䪮助.---nSMOL:nano-Suface and 
Molecular-Orientation Limited proteolysisկ霪䪮助䧭⸆㹊梡✫䫒⡤碫蚋暟 Fab ⼓㚖涸鷥䭊
䚍ꃍ鍒腊㢿剣佪蜦》䫒⡤ CDR ⼓㚖涸暵䖄胂媯欽✵匬䒊 MRM 暵䖄猌㶩㼆⿬侨➢罜剣
佪꣭⡛✫䖉崵呋ㅷ撑勇䚍⯘剪✫⠛絡很巊Ⰼꃍ鍒䪮助务㶸㖈涸ꃍ鍒❡暟撑勇ծꃍ鍒佪桧⡛ծ
ꃍ鍒ꅾ梡䚍䊵ⰻ彂䚍䎁䪓⚚ꅾ瘝꡼곿絕ざ LC-MS/MS 馄䘯鸟♲ꅾ㔋匧勍餘靶禹絡 MRM
䪊䲽垷䒭䘯鸟㹁ꆀⴔ區䫒⡤碫蚋暟կ 

nSMOL 䪮助涸絆䧭錛㕃♧կ痦♧鿈口⚹ゎ剣㔿㹁⻊脨䫒⡤ꃍ涸紵碛곾磜痦✳鿈口⚹
ゎ㶰峯涸吆腒吆腒㶰峯务絕ざ剣 Protein Aկ 

 
㕃 1. nSMOL 䪮助絆䧭 

nSMOL 㹊낉崨玐錛㕃✳կⰦ㹊낉鵂玐皍鶣㥵♴:呋ㅷ♸絕ざ剣 Protein G 涸吆腒幊ざ
呋ㅷ务涸䫒⡤鄄❵ㄤ㺢꧋կ㺢꧋た涸吆腒♸ゎ㔿㹁⻊脨ꃍ涸紵碛곾磜幊ざկ歋✵紵碛곾磜涸
湬䖈✵吆腒㶰䖈䨾⟄紵碛곾磜♶腊鵳Ⰶ吆腒㶰峯կ罜Ⱖ邍꬗㔿⻊涸脨䫒⡤ꃍ〳⟄♸吆腒䨾
㺢꧋䫒⡤涸 Fab ⼓㚖鵳遤⯎ⴔ䱹鍘կ㔔姼fab ⼓㚖暵ⵆ僽 Fab ⼓㚖务涸 CDR 湱Ⱒ暵䖄
胂媯鄄鷥䭊䚍ꃍ鍒♴勻峤膴た鵳Ⰶ LC-MS/MS 馄䘯鸟♲ꅾ㔋匧勍餘靶⟉鵳遤 MRM ⴔ區
䘯鸟烁㹁湡叻䫒⡤ゎꆀկ 

脨ꃍ 

紵碛곾磜 

䫒⡤㺢꧋吆腒 

CDR 湱Ⱒ胂媯

ꃍ鍒綕Ȿ⡤禹 
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㕃 2. nSMOL 㹊낉崨玐 

nSMOL 䪮助㖈䫒⡤蚋暟灇〄涸⚰䎯⵸꣌媯ծ嫫锐霉⟟꣌媯ծ⚰䎯灇瑕꣌媯⟄⿺屛毫蚋
暟港崵곭㚖鿪剣满鳅⚹䎛ꢢ涸䎾欽⵸兞㽍Ⱖ㼆✵欰暟碫⡃蚋涸灇瑕腊㢿鍒Ɀ㖈 ELSA 霚
⵫渱偽岁剣佪霋ⵆ欰暟碫⡃蚋㹁ꆀ偽剣佪霚⵫渱涸傞⦫㹊梡䘯鸟ծ넞鸑ꆀ涸㹁ꆀⴔ區կ
♸⠛絡䫒⡤蚋暟㹁ꆀ倰岁 EUSALBA 湱嫱nSMOL 䪮助絕ざ馄䘯鸟 LC-MS/MS 倰岁㖈撑勇
欰暟㛇餘务䫒⡤蚋暟㹁ꆀ䎾欽副Ⱘ剣鸑欽䚍㥩ծ倰岁䒓〄ワ劍瀊ծⲥ烁䏞넞⿺絁䚍薴㔵㺈瘝
暵挿僽䫒⡤碫蚋暟欰暟ⴔ區♶〳䧴緃涸넞佪䊨Ⱘկ 

  

ⵄ欽䌄剣㔿⻊ꃍ涸紵碛곾磜
ㄤ絕ざ Protein G 涸吆腒⛓

ꢂ涸㽯㼄䊵䒗 
̕ 

ꣳⵖ跗涯ꃍㄤ䫒⡤蚋暟涸䱹
鍘⼓㚖 

鷥䭊䚍ꃍ鍒 CDR ⼓㚖暵䖄暵媯 
̕ 

䫒⡤暵䒗䚍胂媯ⴔ區 

Trypsin 

Ab 

CDR 

Protein G 

㼭㶰䖈 

㣐湬䖈 

LC-MS/MS 
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㛇✵ nSMOL 䪮助ㄤ Skyline 鲱⟝涸刼㧆棟⽀䫒 LC-

MS/MS 㹁ꆀⴔ區倰岁䒓〄 
 

䶰 銳劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 ♸ Skyline
鲱⟝翫欽䒊用刼㧆棟⽀䫒㹁ꆀⴔ區倰岁կ鸑鵂 Skyline 鲱⟝模䧭 MRM 鸑麤涸霃雦ㄤ倰岁涸
鳕ⴀLabSolutions 㛇✵ Skyline 㼋ⴀ涸 MRM ⴔ區倰岁鵳遤胂媯癃鷥ծ焥中腊ꆀ⠏⻊
剒絊烁雩刼㧆棟⽀䫒涸暵䖄胂媯⿺Ⱖ㼆䎾涸 MRM 猌㶩㼆կ㛇✵⟄副䨾䒊用涸倰岁劥俒模
䧭 過 崰 务 刼 㧆 棟 ⽀ 䫒 蚋 暟 涸 㹁 ꆀ ⴔ 區 倰 岁 䒓 〄  㹁 ꆀ 暵 䖄 胂 媯 ⚹ IYPTNGYTR
542.80>404.70絁䚍薴㔵⚹ 0.122 μg/mL~125 μg/mLկ 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶  Skyline  刼㧆棟⽀䫒  㹁ꆀⴔ區 
 
刼㧆棟⽀䫒僽♧猫䫒 Her2 涸ꅾ絆 DNA 遥欰涸➃彂⻊䫒⡤碫㸐鸑鵂㼜荈䊹꣡满㖈 Her2

副勻꣖姺➃⡤邍淼欰Ɤ㔔㶩㖈 Her2 副涸꣡满➢罜꣖倗浓絈脅涸欰Ɤ刼㧆棟⽀䫒鵮〳⟄
ⵞ慨魧⡤荈魧涸⯝氋絈脅⿡䷎嫈浓絈脅կꥥ满刼㧆棟⽀䫒㖈⚰䎯涸䎛岌䎾欽㼆霪蚋暟㖈➃
⡤過崰务㹁ꆀ唬崵涸礵㺙䏞ㄤⲥ烁䏞銳宠⛲傈渤䲿넞կ 

ꥥ满巊湱蒀靶ㄤ餘靶䪮助⟄⿺欰暟呋ㅷⴔ猌䪮助涸〄㾝LC-MS/MS 㹁ꆀ䪮助㖈䫒⡤餘
㹁ꆀ灇瑕务涸䎾欽傈渤䎛岌կ湱㼆✵⠛絡涸⯝氋ⴔ區倰岁⢾㥵 ELISALC-MS/MS 㹁ꆀ
䪮助䲿넞✫䫒⡤ⴔ區涸礵㺙䏞ㄤⲥ烁䏞կ㛇✵餘靶岁涸䫒⡤㹁ꆀ㖈䫒⡤蚋暟⚰䎯⵸⿺⚰䎯灇
瑕务「ⵌ馊勻馊㢴涸Ⱒ岤⚹✫⢪䫒⡤餘㹁ꆀ䪮助♸蚋暟灇瑕ㄤ⚰䎯唬낉刿⸈稒㺙絕ざ䀙
峸㼜Ⱖ馄䘯鸟巊湱蒀靶-餘靶翫欽䎂〵ㄤ䔂㣐涸㹁ꆀ䫒⡤餘絆㷖鲱⟝ Skyline ꧋䧭♧⡤կ呏
研䫒⡤餘䎸⴩ㄤ欽䨪荈㹁⛐Skyline 鲱⟝〳⟄欽勻霃雦ծ佖㊤⟄⿺⠏⻊鷥䭊导䎾港崵(SRM)/
㢴导䎾港崵(MRM)ծⰌ䪊䲽餘靶ㄤ努翫餘靶㹁ꆀ岁կSkyline 鲱⟝♶➑㼜絕卓ㄤ倰岁⠏⻊絕
ざ饰勻⛲⚹䫒⡤餘㹁ꆀ涸灇瑕䊨⡲䲿⣘✫叻ⲥ⻊涸䊨⡲崨玐կず傞䀙峸灇〄䊨玐䋗又⚹皍
⻊撑勇欰暟㛇餘务䫒⡤蚋暟涸㹁ꆀⴔ區䊨⡲㼆䫒⡤蚋暟⵸㢅锐鵂玐鵳遤✫杝暵涸霃雦〄
僈✫ nSMOL ⵸㢅锐霚⵫⺫霪倰岁腊㢿剣佪㺢꧋過崰/過幡务涸䫒⡤蚋暟㹊梡 Fab ⼓㚖
涸鷥䭊䚍ꃍ鍒䲿넞ꃍ鍒佪桧匧㣐꣭⡛✫ꃍ鍒❡暟涸撑勇䚍㼆✵撑勇欰暟㛇餘务䫒⡤蚋
暟涸ⲥ烁㹁ꆀ䲿⣘✫ꬋ䌢剣ⵄ涸䊨Ⱘկ 

劥俒㛇✵䀙峸 LCMS-8060 巊餘翫欽禹絡鸑鵂 Skyline 霃雦模䧭 MRM 鸑麤涸⠏⻊㹊
梡䫒⡤蚋暟㹁ꆀ⿺㹁䚍胂媯涸ⴲ姿癃鷥鵳♧姿鸑鵂過崰呋ㅷ涸ⴔ區䮋鷥暵䒗䚍涸㹁ꆀㄤ
㹁䚍胂媯模䧭 LCMS 倰岁絕ざ nSMOL ⵸㢅锐䪮助㹁ꆀⴔ區過崰务刼㧆棟⽀䫒涸倰岁䒓〄
䊨⡲կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կ
Ⱘ⡤ꂁ縨⚹ LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC



 

67 
 

叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8060 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.82 SP1
蒀靶䊨⡲畀Skyline Ver.3.5.0.9319 鲱⟝կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

倰岁䒓〄蒀靶叙 Waters BEH Peptide C18 (2.0 mm I.D.× 150 mm L., 1.7 μm) 

㹁ꆀⴔ區蒀靶叙 Inertsil Sustain Swift C18 Column2.1 mm I.D.×50 mm L., 1.9 μm 

崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟 
崨 鸟 0.4 mL/min 
叙 庛 40˫ 

鵳 呋 ꆀ 10 μL 
峤 膴 倰 䒭 
 胂 媯 癃 鷥  

唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5% 
峤膴玐䎸0.0-3.0 min5%3.0-35.0 min5%~40%35.0-37.5 min
40%~95%37.5~45.0 min95%45.5-50.0 min, 5% 

峤 膴 倰 䒭 
 㹁 ꆀ ⴔ 區  

唑䏞峤膴B 湱ⴲ映崽䏞⚹ 1% 
峤膴玐䎸0.00-1.50 min1%1.50-5.00 min1%~30%5.02-5.83 min
95%5.85~7.00 min1%0-5.01 min0.4 mL/min5.03-6.201 mL/min
6.20-7.00 min0.4 mL/minկ 

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 1.0 kV 
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 醋 孞 宆孞 5.0 L/min D L 庛 䏞 250˫ 
⸈ 掚 孞 瑟孞 15.0 L/min ⸈ 掚 懈 庛 䏞 400˫ 
䪊 䲽 垷 䒭 MRM⿬侨錛邍 2   

1.3 呋ㅷ⵸㢅椚鵂玐 
胂媯癃鷥ㄤ MRM 鸑麤匬䒊 
10 μg/mL 刼㧆棟⽀䫒叻ⲥㅷ䭽撑 nSMOL 霚⵫渱呋ㅷ⵸㢅锐鵂玐鵳遤刼㧆棟⽀䫒ꃍ

鍒蜦䖤涸ꃍ鍒幊ざ暟湬䱹副劼ⴔ區կ 
過崰务刼㧆棟⽀䫒涸㹁ꆀⴔ區 
ꂁⵖ刼㧆棟⽀䫒過崰㛇餘吥ⲥ刼絁崽䏞ⴔⵆ⚹ 0.122ծ0.244ծ0.488ծ0.975ծ1.95ծ

3.90ծ7.80ծ15.6ծ31.3ծ62.5ծ125 μg/mL䭽撑 nSMOL 霚⵫渱乼⡲姿낢鵳遤呋ㅷ⵸㢅锐
蜦䖤涸ꃍ鍒幊ざ暟湬䱹副劼ⴔ區կ 

邍 1. MRM ⿬侨刼㧆棟⽀䫒㹁ꆀⴔ區倰岁 

胂媯鷥䭊 MRM 鸑麤[m/z] Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 胂媯⡲欽 

GLEWVAR 
415.70̔660.30* -16.0 -15.0 -34.0 

㹁䚍胂媯 415.70̔531.30 -16.0 -16.0 -40.0 
415.70̔345.20 -16.0 -20.0 -24.0 

FTISADTSK 
485.15̔721.30* -19.0 -18.0 -38.0 

㹁䚍胂媯 
485.15̔608.30 -19.0 -20.0 -32.0 
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485.15̔521.20 -19.0 -21.0 -26.0 

IYPTNGYTR 
542.80̔404.70* -20.0 -18.0 -30.0 

㹁ꆀ胂媯 542.80̔808.40 -20.0 -18.0 -28.0 
542.80̔610.30 -20.0 -25.0 -22.0 

P14RIS 

512.10̔292.30* -38.0 -20.0 -20.0 

ⰻ叻 
512.10̔389.30 -38.0 -16.0 -28.0 
512.10̔757.50 -38.0 -19.0 -38.0 
512.10̔660.40 -38.0 -17.0 -24.0 
512.10̔563.30 -38.0 -17.0 -40.0 

岤*邍爙㹁ꆀ猌㶩 

2絕卓♸雭雿 
2.1 刼㧆棟⽀䫒暵䖄胂媯涸癃鷥 

ⵄ欽 Skyline 鲱⟝곫崵刼㧆棟⽀䫒暵䖄胂媯涸乼⡲崨玐㥵㕃 1 䨾爙կ㼜 Skyline 鲱⟝곫
崵涸刼㧆棟⽀䫒涸猌㶩㼆⴩邍湬䱹㼋Ⰶⵌ LabSolutions 务䒊用模侮涸 LC-MS/MS 倰岁㕃
2ⵄ欽霪倰岁ⴔ區唬崵刼㧆棟⽀䫒ꃍ鍒❡暟錛㕃 3搬た㼜ⴔ區絕卓㼋Ⰶ Skyline 鲱
⟝䱗叅蒀靶䂽ⴵꤑ劢唬ⴀ胂媯絕卓㥵㕃 4 䨾爙կ 

 
㕃 1. Skyline 鲱⟝곫崵刼㧆棟⽀䫒暵䖄胂媯涸乼⡲崨玐 

 
㕃 2. 㼜 Skyline 곫崵涸猌㶩㼆⴩邍⥌䜂㼋Ⰶ LabSolutions 匬䒊模侮涸 LC-MS/MS 倰岁 
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          㕃 3. 胂媯癃鷥蜦䖤涸 MRM 蒀靶㕃       㕃 4. 癃鷥絕卓㼋Ⰶ Skyline 俒⟝た涸唬ⴀ胂媯烁雩 

2.2 焥中腊ꆀ⠏⻊ 
㼜 Skyline 鲱⟝务涸㼋ⴀ⿬侨霃縨⚹곫㹁垷䒭ծ焥中腊ꆀ⠏⻊㼋ⴀ MRM 猌㶩㼆

⴩邍㛇✵癃鷥傞ꅷ欽涸巊湱ⴔ猌勵⟝ず姿㼆溶癃鷥涸 10 ⚡胂媯涸 MRM 鸑麤鵳遤焥中
腊ꆀ⠏⻊LCMS-8060 腊㢿㹊梡 Dwell time 剒㼭 0.8 msPause time 剒㼭 1.0 ms 涸霃縨
匧㣐㖑䲿넞✫ MRM 鸑麤涸⽀妃ⴔ區鸑ꆀ刼㧆棟⽀䫒涸 10 ⚡胂媯 MRM 鸑麤焥中腊ꆀず姿
鵳遤⠏⻊կ㼜 LabSolutions 涸ⴔ區絕卓㼋Ⰶ Skyline 鲱⟝㼆焥中腊ꆀ⠏⻊絕卓鵳遤烁雩
焥中腊ꆀ⠏⻊鵂玐ꅾ撑 1 妃♶ず腊ꆀ♴䨾鷥䭊胂媯涸 MRM 鸑麤꬗獤」⻊ꅾ撑䚍葻㥩錛
㕃 5剒絊呏研⚙妃ⴔ區涸䎂㖲⧩㼋ⴀゎ剣剒⢕焥中腊ꆀ⧩涸 MRM 猌㶩㼆⴩邍錛邍 2կ
邍 2 务䨾覆⿺ⵌ刼㧆棟⽀䫒湱Ⱒ胂媯务♸ Fab ⼓㚖湱Ⱒ涸暵䖄胂媯⺫䭍 LLIYSASFLYSGVPSRծ
DTYIHWVRծIYPTNGYTRծGLEWVARծYADSVKծFTISADTSKծNTAYLQMNSLRծGPSVFPLAPSSK
♸ Fc ⼓㚖湱Ⱒ涸暵䖄胂媯⺫䭍 DTLMISRծALPAPIEKկ呏研䫒⡤蚋暟涸絕匬暵挿絟㣐㢴
侨䫒⡤蚋暟涸⥂㸛⼓㚖孽㛇ꃑ䎸⴩䊵䒗鳅㼭〳」⼓㚖涸孽㛇ꃑ䎸⴩Ⱘ剣鳅㣐䊵䒗կ㖈
LCMS 㹁ꆀⴔ區湡叻䫒⡤倰岁䒓〄涸鵂玐务⚺銳䊨⡲⽰僽䮋鷥ⴀ湡叻䫒⡤涸暵䒗䚍胂媯
霪㹊낉ⵄ欽 nSMOL 䪮助㢅锐呋ㅷ霪䪮助ⵄ欽紵碛곾磜邍꬗㔿㹁⻊脨ꃍ䪮助㹊梡䫒⡤蚋暟
涸 Fab ⼓㚖涸鷥䭊䚍ꃍ鍒䨾癃鷥ⴀ涸 10 ⚡胂媯务剣 8 ⚡⡙✵ Fab ⼓㚖➢罜匧㣐㖑꣭⡛
✫ꃍ鍒❡暟涸撑勇䚍㣐㣐綫㼭✫湡叻胂媯涸癃鷥薴㔵⯎ⴔ⡤梡✫ nSMOL 䪮助涸넞鷥䭊
䚍կ㔔姼ⵄ欽 nSMOL ⵸㢅锐〳⟄皍⻊ LCMS 倰岁䒓〄꣌媯涸癃鷥鵂玐䲿넞倰岁䒓〄涸鸟
䏞կ 

 
㕃 5. Skyline 鲱⟝鵳遤焥中腊ꆀ⠏⻊絕卓叅溏 

0 10 20 30 40 min

0.0
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(x100,000)
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邍 2. MRM ⿬侨Skyline 癃鷥剒⢕焥中腊ꆀ胂媯⴩邍 

胂媯鷥䭊 ⵸⡤猌㶩 ❡暟猌㶩 CE (V) 胂媯䔱㾩 

LLIYSASFLYSGVPSR 

886.98 
[M+2H]2+ 

1270.64 [y12+] -33.0 

VL/CDR2 
359.20 [y3+] -27.0 

591.66 
[M+3H]3+ 

765.39 [y7+] -19.1 
602.32 [y6+] -21.1 
359.20 [y3+] -15.1 

DTYIHWVR 
363.85 

[M+3H]3+ 

597.32 [y4 +] -18.6 

VH/CDR1 
460.27 [y3+] -14.6 

487.76 [y7++] -14.6 
437.24 [y6++] -10.6 

GLEWVAR 
415.73 

[M+2H]2+ 
660.35 [y5+] -16.1 

VH/CDR2 
531.30 [y4+] -16.1 

IYPTNGYTR 
542.77 

[M+2H]2+ 

808.39 [y7+] -19.2 

VH/CDR2 
711.34 [y6+] -27.2 
610.29 [y5+] -25.2 

404.70 [y7++] -17.2 

YADSVK 
341.67 

[M+3H]2+ 
519.28 [y5+] -15.2 

VH/Fab 
448.24 [y4+] -13.2 

FTISADTSK 
485.25 

[M+2H]2+ 

721.37 [y7+] -14.9 
VH/Fab 608.29 [y6+] -18.9 

521.26 [y5+] -18.9 

NTAYLQMNSLR 
655.83 

[M+2H]2+ 

1024.52 [y8+] -23.7 
VH/Fab 861.46 [y7+] -25.7 

748.38 [y6+] -23.7 

GPSVFPLAPSSK 
593.83 

[M+2H]2+ 

846.47 [y8+] -19.2 
CH1/Fab 699.40 [y7+] -21.2 

418.23 [y4+] -29.2 

DTLMISR 
418.22 

[M+2H]2+ 
619.36 [y5+] -16.2 CH2/Fc 
506.27 [y4+] -16.2  

ALPAPIEK 
419.75 

[M+2H]2+ 

654.38 [y6+] -14.3 

CH2/Fc 486.29 [y4+] -20.3 

327.69 [y6++] -14.3 

2.3 過崰⚥刼㧆棟⽀䫒㹁ꆀⴔ區絕卓 
ⵄ欽 Skyline 鲱⟝㼋ⴀゎ剒⢕焥中腊ꆀ涸 MRM ⴩邍匬䒊 LC-MS/MS 倰岁呏研䫒⡤

㹁ꆀ暵䒗䚍⾲ⴭ鷥䭊 CDR ⼓㚖涸 GLEWVARծFTISADTSKծIYPTNGYTR ⡲⚹暵䖄胂媯鵳遤
㹁ꆀⴔ區㹁ꆀⴔ區涸Ⱙ㘗蒀靶㕃㥵㕃 6 䨾爙㖈 0.122~125 μg/mL 薴㔵ⰻ IYPTNGYTR Ⱘ
剣葻㥩涸絁䚍Ⱒ禹吥ⲥ刼絁錛㕃 7կ㹊낉絕卓霆僈鸑鵂 Skyline 癃鷥ⴀ涸暵䖄胂媯㖈欰暟
㛇餘务忘駈暵䒗䚍銳宠Ⱖ务 IYPTNGYTR ⾝併䏞鳅넞⡲⚹㹁ꆀ胂媯GLEWVAR ㄤ
FTISADTSK Ⱘ剣鳅㥩涸鷥䭊䚍〳⡲⚹㹁䚍胂媯鵳遤ⴔ區կ 



 

71 
 

 
㕃 6. 過崰务刼㧆棟⽀䫒 nSMOL ⵸㢅锐た LC-MS/MS ⴔ區蜦䖤涸Ⱙ㘗蒀靶㕃 

 
㕃 7. 刼㧆棟⽀䫒㹁ꆀ唬崵涸吥ⲥ刼絁IYPTNGYTR (542.80>404.70) 

邍 3. 吥ⲥ刼絁涸絁䚍倰玐ㄤ湱Ⱒ禹侨 

蚋暟ぜ獦 胂媯⥌䜂 吥ⲥ刼絁 絁䚍薴㔵μg/mL 湱Ⱒ禹侨 r ⲥ烁䏞% 

刼㧆棟⽀䫒 IYPTNGYTR (㹁ꆀ) Y=(0.0644864)X+(-0.00317900) 0.122~125 0.9995 91.5~114.0 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060

♸ Skyline 鲱⟝翫欽䒊用過崰务刼㧆棟⽀䫒㹁ꆀⴔ區涸䊨⡲崨玐կ絕ざ nSMOL ⵸㢅锐䪮助
㹊梡䫒⡤蚋暟 Fab ⼓㚖鷥䭊䚍ꃍ鍒➢罜儑衼꣭⡛✫倰岁䒓〄涸撑勇玐䏞կ㖈劥㹊낉癃鷥
꣌媯Ⱏ剣 10 ⚡胂媯Ⱘ剣僈儑涸蒀靶䂽Ⱖ务 8 勵胂媯♸刼㧆棟⽀䫒涸 Fab ⼓㚖湱Ⱒ罜
刼㧆棟⽀䫒Ⱘ剣去邍䚍涸暵䒗䚍胂媯꧋务✵ Fab ⼓㚖⯎ⴔ⡤梡✫ nSMOL 䪮助涸넞鷥䭊
䚍➢罜匧㣐㖑꣭⡛✫ꃍ鍒❡暟涸撑勇䚍䲿넞倰岁䒓〄涸鸟䏞կ㹊낉鸑鵂 Skyline 鲱⟝模
䧭 MRM 鸑麤涸霃雦ㄤ倰岁涸鳕ⴀLabSolutions 㛇✵ Skyline 㼋ⴀ涸 MRM ⴔ區倰岁鵳
遤胂媯癃鷥ծ焥中腊ꆀ⠏⻊剒絊烁雩刼㧆棟⽀䫒涸暵䖄胂媯⿺Ⱖ㼆䎾涸 MRM 猌㶩㼆կ㛇
✵⟄副䨾䒊用涸倰岁劥俒模䧭過崰务刼㧆棟⽀䫒蚋暟涸㹁ꆀⴔ區倰岁䒓〄㹁ꆀ暵䖄胂媯
⚹ IYPTNGYTR542.80>404.70絁䚍薴㔵⚹ 0.122 μg/mL~125 μg/mLկ 
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2:FTISADTSK 485.15>521.20(+) CE: -21.0
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3:IYPTNGYTR 542.80>808.40(+) CE: -18.0
3:IYPTNGYTR 542.80>404.70(+) CE: -18.0
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UHPLC-MS/MS 翫欽 Skyline 鲱⟝䒓㾝餍⠄棟⽀䫒㹁ꆀ倰

岁䒓〄 
 

䶰 銳劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 ♸ Skyline
鲱⟝翫欽䒊用餍⠄棟⽀䫒㹁ꆀⴔ區倰岁կ鸑鵂 Skyline 鲱⟝模䧭 MRM 鸑麤涸霃雦ㄤ倰岁涸
鳕ⴀLabSolutions 㛇✵ Skyline 㼋ⴀ涸 MRM ⴔ區倰岁鵳遤胂媯癃鷥ծ焥中腊ꆀ⠏⻊
剒絊烁雩餍⠄棟⽀䫒涸暵䖄胂媯⿺Ⱖ㼆䎾涸 MRM 猌㶩㼆կ㛇✵⟄副䨾䒊用涸倰岁劥俒模
䧭 過 崰 务 餍 ⠄ 棟 ⽀ 䫒 蚋 暟 涸 㹁 ꆀ ⴔ 區 倰 岁 䒓 〄  㹁 ꆀ 暵 䖄 胂 媯 ⚹ FTFSLDTSK
523.30>797.40絁䚍薴㔵⚹ 0.146~300 μg/mLկ 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶  Skyline  餍⠄棟⽀䫒  㹁ꆀⴔ區 
 

㛇✵餘靶岁涸䫒⡤㹁ꆀ㖈䫒⡤蚋暟⚰䎯⵸⿺⚰䎯灇瑕务「ⵌ馊勻馊㢴涸Ⱒ岤կ⚹✫⢪䫒
⡤餘㹁ꆀ䪮助㖈蚋暟灇瑕ㄤ⚰䎯唬낉刿⸈稒㺙絕ざ䀙峸㼜Ⱖ馄䘯鸟巊湱蒀靶-餘靶翫欽䎂
〵ㄤ䔂㣐涸 Skyline 㹁ꆀ䫒⡤餘絆㷖鲱⟝꧋䧭♧⡤կ呏研䫒⡤餘䎸⴩ㄤ欽䨪荈㹁⛐Skyline
鲱⟝〳⟄欽勻霃雦ծ佖㊤⟄⿺⠏⻊㢴导䎾港崵(MRM)Ⰼ䪊䲽餘靶ㄤ努翫餘靶㹁ꆀ岁կ
Skyline 鲱⟝♶➑㼜絕卓ㄤ倰岁⠏⻊絕ざ饰勻⛲⚹䫒⡤餘㹁ꆀ涸灇瑕䊨⡲䲿⣘✫叻ⲥ⻊涸
䊨⡲崨玐կず傞䀙峸灇〄䊨玐䋗又⚹皍⻊撑勇欰暟㛇餘务䫒⡤蚋暟涸㹁ꆀⴔ區䊨⡲㼆䫒⡤
蚋暟⵸㢅锐鵂玐鵳遤✫杝暵涸霃雦䲿ⴀ✫ nSMOL ⵸㢅锐霚⵫⺫霪倰岁腊㢿剣佪㺢꧋過
崰/過幡务涸䫒⡤蚋暟㹊梡 Fab ⼓㚖涸鷥䭊䚍ꃍ鍒䲿넞ꃍ鍒佪桧匧㣐꣭⡛✫ꃍ鍒❡暟
涸撑勇䚍㼆✵撑勇欰暟㛇餘务䫒⡤蚋暟涸ⲥ烁㹁ꆀ䲿⣘✫ꬋ䌢剣ⵄ涸䊨Ⱘկ 

劥俒㛇✵䀙峸 LCMS-8060 巊餘翫欽禹絡鸑鵂 Skyline 霃雦模䧭 MRM 鸑麤涸⠏⻊
模䧭䫒⡤蚋暟㹁ꆀ⿺㹁䚍胂媯涸ⴲ姿癃鷥鵳♧姿鸑鵂過崰呋ㅷ涸ⴔ區癃鷥暵䒗䚍涸㹁ꆀ
ㄤ㹁䚍胂媯模䧭 LCMS 倰岁絕ざ nSMOL ⵸㢅锐䪮助㹁ꆀⴔ區過崰务餍⠄棟⽀䫒涸倰岁䒓
〄䊨⡲կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կ
Ⱘ⡤ꂁ縨⚹ LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC
叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8060 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.82 SP1
蒀靶䊨⡲畀Skyline Ver.3.5.0.9319 鲱⟝կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

倰岁䒓〄蒀靶叙 Waters BEH Peptide C18 (2.0 mm I.D.× 150 mm L., 1.7 μm) 
㹁ꆀⴔ區蒀靶叙 Inertsil Sustain Swift C18 Column2.1 mm I.D.×50 mm L., 1.9 μm 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟 
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崨 鸟 0.4 mL/min 
叙 庛 40˫ 
鵳 呋 ꆀ 10 μL 
峤 膴 倰 䒭 
 胂 媯 癃 鷥  

唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5% 
峤膴玐䎸0.0-3.0 min5%3.0-35.0 min5%~40%35.0-37.5 min
40%~95%37.5~45.0 min95%45.5-50.0 min, 5% 

峤 膴 倰 䒭 
 㹁 ꆀ ⴔ 區  

唑䏞峤膴B 湱ⴲ映崽䏞⚹ 1% 
峤膴玐䎸0.00-1.50 min1%1.50-5.00 min1%~30%5.02-5.83 min
95%5.85~7.00 min1%0-5.01 min0.4 mL/min5.03-6.201 mL/min
6.20-7.00 min0.4 mL/minկ 

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 1.0 kV 
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 醋 孞 宆孞 5.0 L/min D L 庛 䏞 250˫ 
⸈ 掚 孞 瑟孞 15.0 L/min ⸈ 掚 懈 庛 䏞 400˫ 
䪊 䲽 垷 䒭 MRM⿬侨錛邍 1   

1.3 呋ㅷ⵸㢅椚鵂玐 
胂媯癃鷥ㄤ MRM 鸑麤匬䒊 
10 μg/mL 餍⠄棟⽀䫒叻ⲥㅷ䭽撑 nSMOL 霚⵫渱呋ㅷ⵸㢅锐鵂玐鵳遤餍⠄棟⽀䫒ꃍ

鍒蜦䖤涸ꃍ鍒幊ざ暟湬䱹副劼ⴔ區կ 
過崰务餍⠄棟⽀䫒涸㹁ꆀⴔ區 
ꂁⵖ餍⠄⽀䫒過崰㛇餘吥ⲥ刼絁崽䏞ⴔⵆ⚹ 0.146ծ0.293ծ0.586ծ1.17ծ2.34ծ4.69ծ

9.38ծ18.8ծ37.5ծ75ծ150ծ300 μg/mL䭽撑 nSMOL 霚⵫渱鵳遤呋ㅷ⵸㢅锐蜦䖤涸ꃍ
鍒幊ざ暟湬䱹副劼ⴔ區կ 

邍 1. MRM ⿬侨餍⠄棟⽀䫒㹁ꆀⴔ區倰岁 

鷥䭊涸胂媯 ⼓㚖 MRM 鸑麤[m/z] Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

FTFSLDTSK ꅾꝆ CDR2 

523.30([M+2H]2+)̔797.40(y7+)* -38.0 -18.0 -34.0 

523.30([M+2H]2+)̔898.50(y8+) -38.0 -20.0 -30.0 

523.30([M+2H]2+)̔650.30(y6+) -38.0 -19.0 -34.0 

VLIYFTSSLHSGVPSR 鲽Ꝇ CDR2 

588.30([M+3H]3+)̔775.90(y14++)* -22.0 -17.0 -28.0 

588.30([M+3H]3+)̔939.50(y9+) -22.0 -27.0 -28.0 

588.30([M+3H]3+)̔602.30(y6+) -22.0 -28.0 -22.0 

STAYYLQMNSLR ꅾꝆ CH1 

642.30([M+2H]2+)̔861.50(y7+) -24.0 -25.0 -20.0 

642.30([M+2H]2+)̔748.40(y6+)* -24.0 -22.0 -28.0 

642.30([M+2H]2+)̔620.30(y5+) -24.0 -24.0 -32.0 

P14RIS - 

512.10([M+3H]3+)̔292.30(b3+)* -38.0 -20.0 -20.0 

512.10([M+3H]3+)̔389.30(b4+) -38.0 -16.0 -28.0 

512.10([M+3H]3+)̔660.40(b6+) -38.0 -17.0 -24.0 

岤*邍爙㹁ꆀ猌㶩 
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2絕卓♸雭雿 
2.1 餍⠄棟⽀䫒暵䖄胂媯涸癃鷥 

 
㕃 1. ⵄ欽 Skyline 㼋ⴀ涸猌㶩㼆⴩邍⥌䜂匬䒊 LC-MS/MS 胂媯癃鷥倰岁 

㼜侨研䎽社程蜦䖤涸餍⠄棟⽀䫒 fasta 俒⟝㼋Ⰶ Skyline 鲱⟝匬䒊ざ锐涸胂媯霃縨ㄤ
猌㶩㼆霃縨涸勵⟝呏研霃㹁㼋ⴀ餍⠄棟⽀䫒胂媯涸 MRM 倰岁㖈 LabSolutions 鲱⟝务
匬䒊餍⠄棟⽀䫒胂媯癃鷥涸 LC-MS/MS 倰岁鵂玐錛㕃 1䎇⚂餍⠄棟⽀䫒ꃍ鍒❡暟鵳遤副
劼ⴔ區ⴔ區絕卓錛㕃 2䨾䖤絕卓㼋Ⰶ Skyline 鲱⟝㥵㕃 3 䨾爙կ鷶♧叅溏唬崵ⴀ涸蒀
靶䂽㼆劢唬ⴀ涸胂媯⥌䜂鵳遤ⴵꤑկ䨾癃鷥ⴀ涸胂媯⿺ MRM ⴩邍ⰻ㺂⥂㶸⚹倝涸 Skyline
俒⟝կ 

 
         㕃 2. 胂媯癃鷥蜦䖤涸 MRM 蒀靶㕃        㕃 3. 癃鷥絕卓㼋Ⰶ Skyline 俒⟝た涸唬ⴀ胂媯烁雩 

2.2 焥中腊ꆀ⠏⻊ 
Skyline 鲱⟝ꅷ欽곫㹁垷䒭ծ焥中腊ꆀ⠏⻊㼋ⴀ MRM ⴩邍㛇✵癃鷥傞ꅷ欽涸巊

湱ⴔ猌勵⟝ず姿㼆 10 ⚡胂媯 MRM 鸑麤鵳遤焥中腊ꆀ⠏⻊կLCMS-8060 腊㢿㹊梡 Dwell 
time 剒㼭 0.8 msPause time 剒㼭 1.0 ms 涸霃縨匧㣐㖑䲿넞✫ MRM 鸑麤涸⽀妃ⴔ區鸑
ꆀ㔔姼〳⟄㹊梡餍⠄棟⽀䫒涸 10 ⚡胂媯 MRM 鸑麤焥中腊ꆀず姿鵳遤⠏⻊կ㼜
LabSolutions 涸ⴔ區絕卓㼋Ⰶ Skyline 鲱⟝㼆焥中腊ꆀ⠏⻊絕卓鵳遤烁雩た錛㕃 4焥中
腊ꆀ⠏⻊鵂玐ꅾ撑 1 妃㕃务〳錛♶ず腊ꆀ♴䨾鷥䭊胂媯涸 MRM 鸑麤꬗獤」⻊ꅾ撑䚍葻
㥩剒絊呏研⚙妃ⴔ區涸䎂㖲⧩㼋ⴀゎ剣剒⢕焥中腊ꆀ⧩涸 MRM ⴩邍錛邍 2կ邍 2 务䨾覆

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0
(x100,000)
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⿺ⵌ餍⠄棟⽀䫒湱Ⱒ胂媯♸ Fab ⼓㚖湱Ⱒ涸暵䖄胂媯⺫䭍 STAYLQMNSLRծGPSVFPLAPSSKծ
FTFSLDTSK ծVLIYFTSSLHSGVPSR♸ Fc ⼓㚖湱Ⱒ涸暵䖄胂媯⺫䭍 ALPAPIEKծDTLMISRծ
DSTYSLSSTLTLSKծFNWYVDGVEVHNAKծVVSVLTVLHQDWLNGKկ劥倰岁㔔⚹鷥䭊 nSMOL
⡲⚹⵸㢅锐倰岁霪倰岁ⵄ欽紵碛곾磜邍꬗㔿㹁⻊脨ꃍ䪮助㹊梡䫒⡤蚋暟 Fab ⼓㚖涸鷥䭊
䚍ꃍ鍒➢罜㣐㣐綫㼭✫湡叻胂媯涸癃鷥薴㔵կ呏研䫒⡤蚋暟涸絕匬暵挿絟㣐㢴侨䫒⡤蚋
暟涸⥂㸛⼓㚖孽㛇ꃑ䎸⴩䊵䒗鳅㼭〳 」⼓㚖涸孽㛇ꃑ䎸⴩Ⱘ剣鳅㣐䊵䒗կ㖈 LCMS 㹁ꆀⴔ
區湡叻䫒⡤倰岁䒓〄涸鵂玐务⚺銳䊨⡲⽰僽䮋鷥ⴀ湡叻䫒⡤涸暵䒗䚍胂媯կ䨾⟄ nSMOL
⵸㢅锐倰岁匧㣐㖑꣭⡛✫ꃍ鍒❡暟涸撑勇䚍㖈劥㹊낉务癃鷥꣌媯Ⱏ剣 9 ⚡胂媯Ⱘ剣僈儑
涸蒀靶䂽Ⱖ务 4 勵胂媯♸餍⠄棟⽀䫒涸 Fab ⼓㚖湱Ⱒ罜餍⠄棟⽀䫒Ⱘ剣去邍䚍涸暵䒗
䚍胂媯꧋务✵ Fab ⼓㚖կ㔔姼ⵄ欽 nSMOL ⵸㢅锐〳⟄皍⻊ LCMS 倰岁䒓〄꣌媯涸癃鷥鵂
玐䲿넞倰岁䒓〄涸鸟䏞կ 

邍 2. MRM ⿬侨Skyline 癃鷥胂媯⴩邍 

胂媯鷥䭊 ⵸⡤猌㶩 ❡暟猌㶩 CE (V) 胂媯䔱㾩 

STAYLQMNSLR 
642.30 

[M+2H]2+ 

1095.55 [y9] -25.2 

CH2/Fab 
620.30 [y5] -24.2 
861.45 [y7] -23.2 
748.40 [y6] -23.2 

GPSVFPLAPSSK 
593.85 

[M+2H]2+ 

846.45 [y8] -19.2 
CH2/Fab 699.40 [y7] -21.2 

418.25 [y4] -29.2 

FTFSLDTSK 
523.25 

[M+2H]2+ 

898.45 [y8] -20.4 

VH/Fab 
797.40 [y7] -18.4 
650.35 [y6] -18.4 
563.30 [y5] -20.4 

VLIYFTSSLHSGVPSR 
588.30 

[M+3H]3+ 

939.50 [y9] -26.9 

VL/CDR2 
602.35 [y8] -27.9 
775.90 [y7] -16.9 
719.35 [y6] -16.9 

VVSVLTVLHQDWLNGK 
603.35 

[M+3H]3+ 
805.45 [y14] -17.5 

CH2/Fc 
712.40 [y12] -19.5 

ALPAPIEK 
419.75 

[M+2H]2+ 

654.38 [y6] -14.3 
CH2/Fc 486.29 [y4] -20.3 

327.69 [y6] -12.3 

DTLMISR 
418.20 

[M+2H]2+ 
619.35 [y5] -16.2 

CH2/Fc 
506.30 [y4] -16.2 

DSTYSLSSTLTLSK 
501.60 

[M+3H]3+ 

694.35 [y13] -13.7 

CH2/Fc 600.35 [y11] -25.7 

518.80 [y10] -19.7 

FNWYVDGVEVHNAK 
839.40 

[M+2H]2+ 

1416.70 [y12] -37.1 

CH2/Fc 1230.60 [y11] -35.1 

853.45 [y8] -37.1 
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㕃 4. Skyline 鲱⟝鵳遤焥中腊ꆀ⠏⻊絕卓叅溏 

2.3 過崰⚥餍⠄棟⽀䫒㹁ꆀⴔ區絕卓 
ⵄ欽 Skyline 鲱⟝㼋ⴀ涸ゎ剒⢕焥中腊ꆀ涸 MRM ⴩邍匬䒊 LC-MS/MS 倰岁呏研䫒

⡤㹁ꆀ暵䒗䚍⾲ⴭ鵳♧姿⠏⻊䮋鷥ⴀ涸胂媯剒絊鷥䭊 STAYYLQMNSLRծFTFSLDTSKծ
VLIYFTSSLHSGVPSR ⡲⚹暵䖄胂媯鵳遤㹁ꆀⴔ區կ過崰务餍⠄棟⽀䫒鸑鵂 nSMOL 霚⵫渱涸
鷥䭊䚍ꃍ鍒蜦䖤⟄副暵䖄胂媯Ⱙ㘗蒀靶㕃㥵㕃 5 䨾爙կ㖈 0.146~300 μg/mL 薴㔵ⰻ
STAYLQMNSLR Ⱘ剣 葻 㥩涸絁䚍Ⱒ 禹吥ⲥ刼 絁錛㕃 6a0.146~300 μg/mL 薴 㔵ⰻ
FTFSLDTSK Ⱘ剣葻㥩涸絁䚍Ⱒ禹吥ⲥ刼絁錛㕃 6b䎇⚂霪胂媯涸⾝併䏞儑衼넞✵
STAYLQMNSLR歋✵胂媯 VLIYFTSSLHSGVPSR 㶸㖈瑟涯過崰㛇餘务涸䎁䪓䨾⟄㖈
0.586~300 μg/mL 薴㔵ⰻ VLIYFTSSLHSGVPSR Ⱘ剣葻㥩涸絁䚍Ⱒ禹吥ⲥ刼絁錛㕃 6c吥
ⲥ刼絁霫絈⥌䜂錛邍 3կ⟄副㹊낉絕卓霆僈鸑鵂 Skyline 癃鷥ⴀ涸暵䖄胂媯㖈欰暟㛇餘务忘
駈暵䒗䚍銳宠Ⱖ务 FTFSLDTSK ⾝併䏞鳅넞⚂鷥䭊䚍㥩佦〳⡲⚹㹁ꆀ胂媯STAYLQMNSLR
ㄤ VLIYFTSSLHSGVPSR 〳⡲⚹㹁䚍胂媯կ 

   
㕃 5. 過崰务餍⠄棟⽀䫒 nSMOL ⵸㢅锐た LCMS ⴔ區蜦䖤涸Ⱙ㘗蒀靶㕃 

 
㕃 6. 過崰务餍⠄棟⽀䫒唬崵吥ⲥ刼絁⥌䜂 
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邍 3. 吥ⲥ刼絁涸絁䚍倰玐ㄤ湱Ⱒ禹侨 

䫒⡤蚋暟
ぜ獦 

胂媯⥌䜂 吥ⲥ刼絁 
絁䚍薴㔵 

μg/mL 
湱Ⱒ禹侨

r 
ⲥ烁䏞
% 

餍⠄棟 
⽀䫒 

STAYLQMNSLR㹁䚍 
Y = (0.0279439)X + (-

0.000943832) 
0.146~300 0.9962 87.0~117.0 

FTFSLDTSK㹁ꆀ 
Y = (0.0918856)X + 

(0.00746157) 
0.146~300 0.9961 86.3~112.6 

VLIYFTSSLHSGVPSR㹁䚍 
Y = (0.205532)X + 

(0.00952713) 
0.586~300 0.9970 89.0~110.5 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060

翫欽䎇絕ざ Skyline 鲱⟝䒊用過崰务餍⠄棟⽀䫒㹁ꆀⴔ區涸䊨⡲崨玐կ絕ざ nSMOL ⵸㢅锐
䪮助㹊梡䫒⡤蚋暟 Fab ⼓㚖鷥䭊䚍ꃍ鍒➢罜儑衼꣭⡛✫倰岁䒓〄涸撑勇玐䏞կ㖈劥㹊낉
务癃鷥꣌媯Ⱏ剣 9 ⚡胂媯Ⱘ剣僈儑涸蒀靶䂽Ⱖ务 4 勵胂媯♸餍⠄棟⽀䫒涸 Fab ⼓㚖湱
Ⱒ罜餍⠄棟⽀䫒Ⱘ剣去邍䚍涸暵䒗䚍胂媯꧋务✵ Fab ⼓㚖կ㹊낉鸑鵂 Skyline 鲱⟝模䧭
MRM 鸑麤涸霃雦ㄤ倰岁涸鳕ⴀLabSolutions 㛇✵ Skyline 㼋ⴀ涸 MRM ⴔ區倰岁鵳遤
胂媯癃鷥ծ焥中腊ꆀ⠏⻊剒絊烁雩餍⠄棟⽀䫒涸暵䖄胂媯⿺Ⱖ㼆䎾涸 MRM 猌㶩㼆կ㛇✵
⟄副䨾䒊用涸倰岁劥俒模䧭過崰务餍⠄棟⽀䫒蚋暟涸㹁ꆀⴔ區倰岁䒓〄㹁ꆀ暵䖄胂媯⚹
FTFSLDTSK523.30>797.40絁䚍薴㔵⚹ 0.146 μg/mL~300 μg/mLկ 
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nSMOL 䪮助絕ざ UHPLC-MSMS 㹁ꆀⴔ區過崰⚥⽀䫒碫蚋

暟薉ⵄ僓 
 

䶰 銳劥俒䒊用✫♧猫⢪欽 nSMOL 䪮助絕ざ䀙峸 LCMS-8060 崵㹁撑勇欰暟㛇餘务⽀䫒碫
蚋 暟 薉 ⵄ 僓 涸 㹁 ꆀ 倰 岁 կ ⟄ 薉 ⵄ 僓 涸 暵 䖄 胂 媯 SINSATHYAESVK ⡲ ⚹ 㹁 ꆀ 胂 媯 
STAYLQMNSLR ㄤ VLIYFTSSLHSGVPSR ⡲⚹㹁䚍胂媯կ倰岁暵䒗䚍罌㻋絕卓邍僈䨾鷥䭊涸
♲⚡暵䖄胂媯㖲Ⱘ剣葻㥩涸鷥䭊䚍կ㖈 0.02~50 μg/mL 薴㔵ⰻ SINSATHYAESVK Ⱘ剣葻㥩
涸絁䚍Ⱒ禹湱Ⱒ禹侨 0.9960倰岁㹁ꆀꣳ⚹ 0.02 μg/mL6 妃ꅾ撑ⴔ區 RSD ⚹ 6.40%կ
〥㢪♲⚡崽䏞宐䎂餘䱽呋ㅷ涸礵㺙䏞ㄤⲥ烁䏞絕卓㖲忘駈倰岁낉霆涸銳宠կⵄ欽 nSMOL
⵸㢅锐霚⵫渱腊㢿㹊梡⽀䫒蚋暟 Fab ⼓㚖涸鷥䭊䚍ꃍ鍒匧㣐꣭⡛✫ꃍ鍒❡暟涸撑勇䚍
劥倰岁偽꨽絑鵂㔿湱蟋》ⲙ⻊鵂玐⽰〳ꅷ欽 LC-MS/MS 倰岁㖈 7 ⴔꛦⰻ模䧭呋ㅷⴔ區
Ⱘ剣ⴔ區鸟䏞䘯ծ鸑欽䚍㥩涸⠏⸷կ 

Ⱒꝶ霒nSMOL  馄넞佪巊湱蒀靶  ♲ꅾ㔋匧勍餘靶  過崰  ⽀䫒碫蚋暟  薉ⵄ僓 
 
薉ⵄ僓⽀䫒僽♧猫➃-롖䅺ざ㘗䫒⡤碫〳⟄䫈ⵖ胅泿㗁娥㔔㶩 TNF-α ㄤ〳很䚍「⡤⿺

芘㘗「⡤涸絕ざ⢪ TNF-α 㣟⿡崞䚍⚰䎯〳欽✵屛毫 TNF-α ⿬♸涸㢴猫氬氻湡⵸鄄䎛
岌䎾欽✵굥弪ծ碫굥弪䚍Ⱒ蒜拧ㄤ䔂湬䚍腤叙拧瘝荈魧⯝氋䚍氬氻կ薉ⵄ僓⽀䫒僽䔂欰偫♴
䫒굥弪碫涸ꅾ煈蚋暟㉁ㅷぜ⚹Remicade㾩✵溶副䋑⽀䫒蚋暟务Ꝉ㈒괄䱗ぜ⵸ 5 ⡙涸
ㅷ猫կ鵛䎃勻薉ⵄ僓⽀䫒湱Ⱒ欰暟碫⡃蚋涸灇瑕㥵抠㥵蚥♶➑꨽銳Ⱒ岤䫒⡤蚋暟蚋㷖䚍餘
⽀䫒蚋去/蚋⸓湱Ⱒ灇瑕⛲Ⱘ剣ꅾ銳䠑⛐Ⱖ务撑勇欰暟㛇餘务䫒⡤蚋暟涸㹁ꆀⴔ區〄䮦ꅾ
銳⡲欽կ 

㖈⡤ⰻ䫒⡤蚋暟㹁ꆀ灇瑕务ꂁ⡤絕ざ㹊낉LBA僽剒⚹⠛絡ㄤ䎛岌⢪欽涸倰岁կ告
僽 LBA 倰岁꨽銳ꛏ㼆䫒⡤蚋暟䒓〄暵䒗䚍䫒⾲倰岁䒓〄ワ劍ꬋ䌢恟Ɤ倰岁〳獴嗃䚍䊵
♶ず䫒⡤䧴絕匬碫⡃涸䫒⡤㖲꨽銳ꅾ倝鵳遤倰岁䒓〄կ 

㛇✵餘靶岁涸䫒⡤㹁ꆀ㔔Ⱖ倰岁䒓〄鵂玐皍⤑ワ劍瀊⚂倰岁鸑欽䚍㥩㖈䫒⡤蚋暟⚰䎯
⵸⿺⚰䎯灇瑕务「ⵌ馊勻馊㢴涸Ⱒ岤կ㖈 LC-MS/MS 岁ⴔ區欰暟呋ㅷ务⽀䫒蚋暟崽䏞涸倰
岁䒓〄鵂玐务껷⯓꨽銳䮋鷥ⴀ䫒⡤蚋暟涸暵䖄䚍胂媯鸑鵂暵䖄胂媯涸崽䏞ⴔ區勻邍䖄侮
⡤䫒⡤蚋暟涸ゎꆀկ「欰暟㛇餘撑勇䚍涸䕧ㆇ呋ㅷ꨽銳絑鵂脨ꃍꃍ鍒ծⲙ⻊瘝鵂玐ⱄ鵳遤
副劼ⴔ區կ⚹皍⻊撑勇欰暟㛇餘务䫒⡤蚋暟涸㹁ꆀⴔ區䊨⡲䀙峸涸灇〄㔙ꢭⵄ欽䫒⡤蚋暟
涸暵婋絕匬㼆⵸㢅锐鵂玐鵳遤✫杝暵涸霃雦䲿ⴀ✫ nSMOL ⵸㢅锐霚⵫⺫霪倰岁腊㢿剣
佪㺢꧋過崰/過幡务涸䫒⡤蚋暟㹊梡 Fab ⼓㚖涸鷥䭊䚍ꃍ鍒䲿넞ꃍ鍒佪桧ず傞匧㣐꣭
⡛✫ꃍ鍒❡暟涸撑勇䚍㼆✵撑勇欰暟㛇餘务䫒⡤蚋暟涸ⲥ烁㹁ꆀ䲿⣘✫ꬋ䌢⤑ⵄ涸䊨Ⱘկ 

劥俒㛇✵䀙峸 LCMS-8060 巊餘翫欽禹絡ꅷ欽 nSMOL ⡲⚹⵸㢅锐倰岁模䧭薉ⵄ僓⽀
䫒㺢꧋ㄤ鷥䭊䚍ꃍ鍒⟄暵䖄胂媯⡲⚹㹁ꆀㄤ㹁䚍涸⣜研模䧭過崰务薉ⵄ僓⽀䫒㹁ꆀⴔ區
倰岁낉霆կ 
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1. 㹊낉鿈ⴔ 
1.1 ⻊ざ暟⥌䜂 

湡叻⻊ざ暟⿺ⰻ叻⻊ざ暟⥌䜂錛邍 1 
邍 1. ⻊ざ暟⥌䜂 

ぜ獦 薉俒ぜ CAS No. ⴔ㶩䒭 䎂㖲ⴔ㶩ꆀ 

薉ⵄ僓⽀䫒 Infliximab 170277-31-3 C6428H9912N1694O1987S46 144190.3 Da 

1.2 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կ

Ⱘ⡤ꂁ縨⚹ LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30AC
叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8060 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.82 SP1
蒀靶䊨⡲畀կ 

1.3 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Inertsil Sustain Swift C18 Column 
2.1 mm I.D.×50 mm L., 1.9 μm 

崨 ⸓ 湱 A 湱-0.1% 歌ꃑ宐很巊B 湱-0.1% 歌ꃑ⛩臟 
崨 鸟 0.4 mL/min 

叙 庛 40˫ 

鵳 呋 ⡤ 獤 20 μL 

荈⸓鵳呋㐼庛䏞 5˫ 

峤 膴 倰 䒭 唑䏞峤膴B 고ⴲ映崽䏞⚹ 1%Ⱘ⡤錛邍 2 

峤 ꛏ 倰 䒭 

Rinse Pump>Rinse Port 
Rinse Pump 峤ꛏ巊⚹⛩臟/䒗⚋ꃫ/歌ꃫ/宐=25252525 v/v/v/v
Rinse Port 峤ꛏ巊⚹ 50% 歌ꃫ 

邍 2. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 

1.50 Pumps Pump B Conc. 1 

5.00 Pumps Pump B Conc. 30 

5.10 Pumps Pump B Conc. 95 

5.80 Pumps Pump B Conc. 95 

5.90 Pumps Pump B Conc. 1 

7.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 庛 䏞 300˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min D L 庛 䏞 200˫ 
䎁 醋 孞 宆孞 5.0 L/min ⸈ 掚 懈 庛 䏞 400˫  
⸈ 掚 孞 瑟孞 15.0 L/min 䪊 䲽 垷 䒭 MRM⿬侨錛邍 3 
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邍 3. MRM ⿬侨 

胂媯鷥䭊 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 胂媯⡲欽 

SINSATHYAESVK 
469.55 

[M+3H]3+ 

603.80++[y11] -19.0 -15.0 -22.0 

㹁ꆀ胂媯 
546.75++[y10] -19.0 -17.0 -20.0 
503.25++[y9] -19.0 -18.0 -26.0 
467.75++[y8] -19.0 -28.0 -26.0 

YASESMSGIPSR 
642.80 

[M+2H]2+ 

359.20+[y3] -20.0 -21.0 -25.0 

㹁䚍胂媯 
616.35+[y6] -20.0 -25.0 -24.0 
834.40+[y8] -20.0 -25.0 -32.0 
529.30+[y5] -20.0 -25.0 -23.0 

ASQFVGSSIHWYQQR 
598.65 

[M+3H]3+ 

631.30++[y10] -20.0 -18.0 -24.0 

㹁䚍胂媯 
459.20++[y6] -20.0 -23.0 -20.0 

680.85++[y11] -20.0 -19.0 -26.0 
780.40+[y5] -20.0 -27.0 -30.0 

岤*邍爙㹁ꆀ猌㶩 

1.4 呋ㅷ⵸㢅椚 
ꂁⵖ薉ⵄ僓⽀䫒過崰㛇餘吥ⲥ刼絁崽䏞ⴔⵆ⚹ 0.02ծ0.05ծ0.10ծ0.20ծ0.50ծ1.00ծ

2.00ծ5.00ծ20.0ծ50.0 μg/mL餘䱽呋ㅷ崽䏞ⴔⵆ⚹ 0.06ծ4.00ծ40.0 μg/mL䭽撑 nSMOL
霚⵫渱姿낢鵳遤呋ㅷ⵸㢅锐蜦䖤涸ꃍ鍒幊ざ暟湬䱹副劼ⴔ區կ 

2絕卓♸雭雿 

2.1 暵䖄胂媯烁霆⿺ⴔ區勵⟝⠏⻊ 
㛇✵⛓⵸涸䎾欽灇瑕ⵄ欽 Skyline 鲱⟝匬䒊 LC-MS/MS 倰岁呏研䫒⡤㹁ꆀ暵䒗䚍⾲

ⴭ鵳♧姿⠏⻊䮋鷥ⴀ餘靶ㆇ䎾鳅넞涸胂媯剒絊鷥䭊 SINSATHYAESVKծYASESMSGIPSRծ
ASQFVGSSIHWYQQR ⡲⚹暵䖄胂媯鵳遤㹁ꆀㄤ㹁䚍ⴔ區ⵄ欽 LCMS-8060 涸 MRM 荈⸓⠏
⻊⸆腊㼆暵䖄胂媯㼆䎾涸 MRM 鸑麤鵳遤鵳♧姿⠏⻊蜦䖤剒⢕涸 Q1 BiasծCE ㄤ Q3 Bias
⧩絕卓錛邍 3կ過崰务薉ⵄ僓⽀䫒鸑鵂 nSMOL 霚⵫渱涸暵䒗䚍ꃍ鍒蜦䖤⟄副暵䖄胂媯
Ⱙ㘗蒀靶㕃㥵㕃 1 䨾爙կ鸑鵂⠏⻊ⴔ猌勵⟝ㄤ餘靶勵⟝䲿넞湡叻胂媯涸⾝併䏞剒絊絕卓
邍僈㖈 0.02~50 μg/mL 薴㔵ⰻ SINSATHYAESVK Ⱘ剣葻㥩涸絁䚍Ⱒ禹吥ⲥ刼絁錛㕃 2a
0.10~50 μg/mL 薴㔵ⰻ YASESMSGIPSRծASQFVGSSIHWYQQR Ⱘ剣葻㥩涸絁䚍Ⱒ禹吥ⲥ
刼絁錛㕃 2b ㄤ㕃 2cկ⟄副㹊낉絕卓霆僈鸑鵂 Skyline 癃鷥ⴀ薉ⵄ僓湱Ⱒ暵䖄胂媯㖈欰暟㛇
餘务鵳♧姿낉霆忘駈暵䒗䚍銳宠Ⱖ务 SINSATHYAESVK ⾝併䏞鳅넞⚂鷥䭊䚍㥩⡲⚹㹁ꆀ
胂媯STAYLQMNSLR ㄤ VLIYFTSSLHSGVPSR 〳⡲⚹㹁䚍胂媯կ 

 
㕃 1. 20 μg/mL 過崰㛇餘⸈叻呋ㅷ涸薉ⵄ僓⽀䫒Ⱙ㘗蒀靶㕃 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 min
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700000 3:ASQFVGSSIHWYQQR_light 598.65>631.30(+) CE: -18.0
2:YASESMSGIPSR_light 642.80>359.20(+) CE: -21.0
1:SINSATHYAESVK_light 469.55>603.80(+) CE: -15.0
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㕃 2. 薉ⵄ僓⽀䫒暵䖄胂媯湱Ⱒ吥ⲥ刼絁 

2.2 倰岁鷥䭊䚍 
罌㻋瑟涯過崰㛇餘ㄤ 0.02 μg/mL 薉ⵄ僓過崰㛇餘⸈叻呋ㅷ絕卓㥵㕃 3ծ4 䨾爙瑟

涯過崰务㹁ꆀ胂媯 SINSATHYAESVK 涸 MRM 鸑麤 469.55>603.80 涸䎁䪓䂽꬗獤⚹ 0.02 
μg/mL 薉ⵄ僓過崰㛇餘⸈叻呋ㅷ䂽꬗獤涸 13.5%忘駈㹁ꆀ銳宠կ 

   
㕃 3. 0.02 μg/mL 薉ⵄ僓過崰㛇餘⸈叻呋ㅷ涸 MRM 蒀靶㕃     㕃 4. 瑟涯過崰呋ㅷ涸 MRM 蒀靶㕃 

2.3 絁䚍薴㔵ㄤ剒⡛㹁ꆀꣳ 
䭽撑 1.3 䨾鶣ⵖ㢊崽䏞ⴔⵆ⚹ 0.02ծ0.05ծ0.10ծ0.20ծ0.50ծ1.00ծ2.00ծ5.00ծ20.0ծ

50.0 μg/mL 涸叻ⲥ呋ㅷㄤ崽䏞ⴔⵆ⚹ 0.06ծ4.00ծ40.0 μg/mL 涸餘䱽呋ㅷկ䭽撑 nSMOL
霚⵫渱涸⵸㢅锐勵⟝㢅锐呋ㅷꅷ欽 1.4 务涸⟉㐼勵⟝鵳遤崵㹁㢪叻岁㹁ꆀկ絁䚍倰玐⿺
湱Ⱒ禹侨錛邍 4Ⱖ务 y ⧩去邍暵䖄胂媯㹁ꆀ MRM 鸑麤蒀靶䂽꬗獤x ⧩去邍過崰务薉ⵄ
僓崽䏞կ倰岁㹁ꆀꣳ⚹ 0.02 μg/mL㖈姼崽䏞宐䎂礵㺙䏞ㄤⲥ烁䏞㖲㖈䱹「叻ⲥⰻ6 妃
ꅾ撑崵霚 RSD ⚹ 6.40%ⲥ烁䏞⚹ 80.9~114.6%S/N 䎂㖲⧩⚹ 156.7կ 

邍 4. 吥ⲥ刼絁⿬侨絁䚍㔐䔱勉ꅾ⚹ 1/C2 

暵䖄胂媯 吥ⲥ刼絁 絁䚍薴㔵μg/mL ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

SINSATHYAESVK Y = (75575.8)X + (1976.67) 0.02~50 86.2~114.1 0.9960 

YASESMSGIPSR Y = (33624.7)X + (3243.93) 0.10~50 90.1~109.0 0.9981 

ASQFVGSSIHWYQQR Y = (34461.2)X + (2364.31) 0.10~50 91.7~110.0 0.9982 

2.4 倰岁礵㺙䏞ㄤⲥ烁䏞罌㻋 
罌㻋♲⚡崽䏞宐䎂餘䱽呋ㅷ涸礵㺙䏞絕卓㥵邍 5 䨾爙կぐ崽䏞宐䎂餘䱽呋ㅷ涸礵㺙䏞

薴㔵⚹ 3.62~6.96%ⲥ烁䏞薴㔵⚹ 86.1~114.0%կ 
邍 5. 倰岁礵㺙䏞ㄤⲥ烁䏞絕卓(n=6) 

锐雿崽䏞μg/mL 䎂㖲崵㹁崽䏞μg/mL 礵㺙䏞 CV% ⲥ烁䏞薴㔵% 

0.06 0.062 6.96 86.7~114.0 

4 3.75 4.52 86.1~97.5 

40 42.6 3.62 100.8~107.9 
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2.5 Carryover 罌㻋 
罌㻋禹絡婎殆涸䕧ㆇ模䧭崽䏞剒넞挿ⴔ區たⰦたⴔ區瑟涯很⵫务暵䖄胂媯涸䂽꬗獤

蒀靶㕃錛㕃 5瑟涯呋ㅷ务暵䖄胂媯 SINSATHYAESVKծYASESMSGIPSR 涸鸑麤务㖲尵剣僈
儑涸湡叻胂媯蒀靶䂽ASQFVGSSIHWYQQR 㶸㖈♧㹁婎殆婎殆蒀靶䂽꬗獤⚹剒⡛崽䏞 0.1 
μg/mL 過崰务薉ⵄ僓⽀䫒꬗獤涸 16.9%㔔姼ⴔ區倰岁䨾鷥 3 ⚡湡叻胂媯涸婎殆ꆀ㖲忘駈
呋ㅷⴔ區銳宠կ 

 
㕃 5. 넞崽䏞呋ㅷたⴔ區瑟涯很⵫涸 MRM 蒀靶㕃 

3. 絕雿 
劥俒㛇✵䀙峸 LCMS-8060 巊餘翫欽禹絡ꅷ欽 nSMOL ⡲⚹⵸㢅锐倰岁模䧭⽀䫒蚋暟

薉ⵄ僓㺢꧋ㄤ鷥䭊䚍ꃍ鍒⟄暵䖄胂媯 SINSATHYAESVK ⡲⚹㹁ꆀ胂媯STAYLQMNSLR ㄤ
VLIYFTSSLHSGVPSR ⡲ ⚹ 㹁 䚍 胂 媯 կ 倰 岁 暵 䒗 䚍 罌 㻋 絕 卓 邍 僈 瑟 涯 過 崰 务 㹁 ꆀ 胂 媯
SINSATHYAESVK 涸 MRM 鸑麤 469.55>603.80 㶸㖈䎁䪓䂽꬗獤⚹㹁ꆀꣳ蒀靶䂽꬗獤涸 13.5%
忘駈㹁ꆀ銳宠կ㖈 0.02~50 μg/mL 薴㔵ⰻ SINSATHYAESVK Ⱘ剣葻㥩涸絁䚍Ⱒ禹湱Ⱒ禹
侨 0.9960ぐ崽䏞ⲥ烁䏞薴㔵 86.2~114.1%կ倰岁㹁ꆀꣳ⚹ 0.02 μg/mL6 妃ꅾ撑ⴔ區 RSD
⚹ 6.40%ⲥ烁䏞薴㔵⚹ 80.9~114.6%կ♲⚡崽䏞宐䎂餘䱽呋ㅷ涸礵㺙䏞薴㔵⚹ 3.62~6.96%
ⲥ烁䏞薴㔵⚹ 86.1~114.0%կ넞崽䏞呋ㅷⴔ區た罌㻋瑟涯呋ㅷ务涸婎殆絕卓邍僈㖈 0.02~50 
μg /mL 絁䚍薴㔵ⰻ湡叻胂媯婎殆ꆀ忘駈銳宠կ劥倰岁ⵄ欽 nSMOL ⵸㢅锐霚⵫渱涸⠏⸷
ꅷ欽 LC-MS/MS 䪮助㹊梡撑勇欰暟㛇餘务⽀䫒蚋暟涸ⲥ烁㹁ꆀⴔ區Ⱘ剣葻㥩涸鸑欽䚍〳
⟄欽✵薉ⵄ僓⽀䫒⿺Ⱖ欰暟碫⡃蚋涸蚋去/蚋⸓㷖灇瑕կ 
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nSMOL 䪮助䎾欽✵過崰⚥꣚鴪加⽀䫒蚋暟涸㹁ꆀ唬崵 
 

䶰 銳劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽絕
ざ Skyline 鲱⟝䒊用✫過崰务꣚鴪加⽀䫒蚋暟涸ⴔ區倰岁կ絕卓邍僈崽䏞⚹ 0.1~20 μg/mL
0.675 nmol/L~135 nmol/L薴㔵ⰻ涸吥ⲥ刼絁湱Ⱒ禹侨葻㥩R=0.9982叻絁ぐ挿涸ⲥ
烁䏞薴㔵㖈 94.2~110.0%⛓ꢂկぐ崽䏞呋ㅷLOQծMOQ ㄤ HOQ涸䪠ⰻ礵㺙䏞ㄤ䪠ꢂ礵
㺙䏞ⴔⵆ⚹ 1.2~5.9%ㄤ 5.7~8.3%ⲥ烁䏞薴㔵⚹ 88.5~114.2%կ姼倰岁䘯鸟ծ暵䒗䚍㥩ㄤ
⾝併䏞넞〳⡲⚹꣚鴪加⽀䫒⚰䎯屛毫蚋暟港崵涸唬崵倰岁կ 

Ⱒꝶ霒nSMOL  ꣚鴪加⽀䫒  屛毫蚋暟港崵TDM  Skyline

碫굥弪Ⱒ蒜拧RA僽歋荈魧⯝氋䒸〄涸Ⱒ蒜拧կ⟄䢨䚍ծ㼆獦䚍ծ㢴徾芘Ⱒ蒜拧ㄤⰢ
蒜㢪氻」⚹⚺銳⚰䎯邍梡㾩✵荈魧⯝氋拧䚍氬氻կꥥ满 RA 〄氻劼ⵖ涸鷶姿䳶爙ꛏ㼆〄
氻劼ⵖぐ梠蒜鵳遤屛毫涸欰暟ⵖ⵫㥵胅泿㗁娥㔔㶩TNF䫈ⵖ⵫瘝꣣絯鵳Ⰶ⚰䎯䎾欽
⚹ RA 䝖罏涸屛毫䌄勻✫䋞劅կ 

꣚鴪加⽀䫒Adalimumab㉁ㅷぜ⥎⛙繠Humira歋薉㕂 Cambridge Antibody 
Technology ♸繠㕂꧈㛆Ⱆ尽翫ざ灇ⵖ涸♧猫 TNF 暵䒗䚍ꅾ絆䫒⡤碫կ2003 䎃 1 剢껷妃㖈
繠㕂副䋑ꥥた湱絩㖈䗞㕂ծ薉㕂ㄤ昶㼷Ⱎ蜦ⲥ副䋑欽✵屛毫务ⵌꅾ䏞 RAկ2010 䎃 2 剢
26 傈蜦䖤务㕂굹ㅷ蚋ㅷ港漛！锐㽷CFDA䪠ⲥ副䋑կ鵛䎃勻꣚鴪加⽀䫒넞㾀Ⰼ椕蚋暟
Ꝉ㈒嚸껷䧭⚹剒掚꡶蚋暟⛓♧կ 

ꥥ满礵ⲥ⼕毫嚋爽涸䲿ⴀ屛毫蚋暟港崵TDM馊勻馊「ⵌ⼕毫䊨⡲罏涸Ⱒ岤կTDM
腊⚹⚰䎯⼕欰䲿⣘刿ⲥ烁涸⥌䜂➢罜㹊梡㼆䝖罏絛蚋倰呩⚡⡤⻊䲿넞蚋暟毫佪鼙⯝䧴
Ⲹ㼱蚋暟嫫ⶰ导䎾鴪ⵌ剒⢕屛毫佪卓կ⚰䎯灇瑕邍僈⽀䫒蚋暟涸過蚋崽䏞♸䝖罏屛毫佪
卓ծ㶸崞桧⛓ꢂ㶸㖈儑衼Ⱒ翫鵯㼜⽀䫒蚋暟涸 TDM 䲿⼮ⵌ♧⚡倝涸넞䏞կ㔔姼䒓〄過
崰务꣚鴪加⽀䫒唬崵倰岁欽✵傈䌢港䱽꣚鴪加⽀䫒屛毫涸䝖罏剣满ꅾ銳⚰䎯䠑⛐կ 

劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽䎇絕
ざ Skyline 鲱⟝䒊用✫過崰务꣚鴪加⽀䫒蚋暟涸ⴔ區倰岁䎇黽䗄 EMAշGuideline on 
bioanalytical method validationո模䧭倰岁Ⰼ낉霆կ絕卓邍僈霪倰岁䘯鸟ծ暵䒗䚍㥩ծ⾝
併䏞넞鷓欽✵꣚鴪加⽀䫒蚋暟涸傈䌢港䱽կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կ
Ⱘ⡤ꂁ縨⚹ LC-30AD×2鳕巊岹DGU-20A5R㖈絁膴孞劼SIL-30ACMP荈⸓鵳呋㐼
CTO-20AC叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8060 ♲ꅾ㔋匧勍餘靶⟉LabSolutions 
Ver. 5.89 蒀靶䊨⡲畀Skyline Ver.3.7.0.10940 鲱⟝կ 
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1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 ACQUITY UPLC Peptide BEH C18 Column (2.1 mm × 150 mm, 1.7 μm) 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟很巊 
崨 鸟 0.40 mL/min 
叙 庛 40˫ 
鵳 呋 ꆀ 15 μL 
荈⸓鵳呋㐼庛䏞 4˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
0.50 Pumps Pump B Conc. 5 
6.50 Pumps Pump B Conc. 65 
6.60 Pumps Pump B Conc. 95 
8.00 Pumps Pump B Conc. 95 
8.10 Pumps Pump B Conc. 5 

10.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI (+)  䱹 〡 庛 䏞 300˫ 
䱹 〡 歏 ⾓ 1.0 kV D L 庛 䏞 150˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min ⸈ 掚 懈 庛 䏞 400˫ 
⸈ 掚 孞 崨 鸟 5.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䎁 醋 孞 崨 鸟 15.0 L/min M R M ⿬ 侨 錛邍 2 
끸 殆 傞 ꢂ 34 ms   

邍 2. MRM ⿬侨 

胂媯鷥䭊 胂媯⡲欽 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

APYTFGQGTK 㹁ꆀ胂媯 535.60 
500.35* -26.0 -22.0 -22.0 
305.35 -26.0 -31.0 -19.0 
490.55 -26.0 -25.0 -20.0 

P14R ⰻ叻 512.10 
292.30* -38.0 -20.0 -20.0 
389.30 -38.0 -16.0 -28.0 
660.40 -38.0 -17.0 -24.0 

*邍爙㹁ꆀ猌㶩㼆 

1.3 呋ㅷⵖ㢊 
叻ⲥ很巊ꂁⵖ㼜꣚鴪加⽀䫒岤㼘巊5 mg/mL欽 Tris∙HCl 綕Ȿ巊pH 7.0獺ꅺ䧭

崽䏞⚹ 2.0 µg/mLծ4.0 µg/mLծ10 µg/mLծ20 µg/mLծ40 µg/mLծ100 µg/mLծ200 µg/mL
ㄤ 400 µg/mL 涸叻ⲥ䊨⡲巊P14R 鸑鵂 Tris∙HCl 綕Ȿ巊pH 7.0ꂁⵖ䧭崽䏞⚹ 10 fmol/μL
涸ⰻ叻䊨⡲巊㢊欽կ190 µL 倝됮過崰务ⴔⵆ⸈Ⰶ 10 µL ꣚鴪加⽀䫒叻ⲥ䊨⡲巊ꂁⵖ䖤ⵌ
吥ⲥ刼絁很巊崽䏞⣜妃⚹ 0.1 µg/mLծ0.2 µg/mLծ0.5 µg/mLծ1.0 µg/mLծ2.0 µg/mLծ
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5.0 µg/mLծ10 µg/mL ㄤ 20 µg/mLկ 
呋ㅷ⵸㢅锐倰岁》 20 µL 過崰䭽撑 nSMOL 霚⵫渱乼⡲姿낢鵳遤呋ㅷ⵸㢅锐蜦䖤

涸ꃍ鍒幊ざ暟湬䱹副劼ⴔ區կ 

2. 絕卓雭雿 
2.1 ꣚鴪加⽀䫒暵䖄胂媯涸癃鷥⿺焥中腊ꆀ⠏⻊ 

ⵄ欽 Skyline 鲱⟝ 곫崵 ꣚鴪加 ⽀䫒 暵䖄胂 媯 㼜곫崵 涸猌 㶩㼆⴩ 邍湬 䱹㼋Ⰶ ⵌ
LabSolutions 务䒊用模侮涸 LC-MS/MS 倰岁ⵄ欽霪倰岁ⴔ區唬崵꣚鴪加⽀䫒ꃍ鍒❡暟
搬た㼜ⴔ區絕卓㼋Ⰶ Skyline 鲱⟝ⴵꤑ劢唬ⴀ胂媯絕卓㥵㕃 1 䨾爙կ 

 
㕃 1. 癃鷥絕卓㼋Ⰶ Skyline 俒⟝た涸唬ⴀ胂媯烁雩 

㼜 Skyline 鲱⟝务涸㼋ⴀ⿬侨霃縨⚹곫㹁垷䒭ծ焥中腊ꆀ⠏⻊㼋ⴀ MRM 猌
㶩㼆⴩邍㛇✵癃鷥傞ꅷ欽涸巊湱ⴔ猌勵⟝ず姿㼆溶癃鷥涸 4 ⚡胂媯涸 MRM 鸑麤鵳遤焥
中腊ꆀ⠏⻊կ㼜 LabSolutions 涸ⴔ區絕卓㼋Ⰶ Skyline 鲱⟝㼆焥中腊ꆀ⠏⻊絕卓鵳遤烁
雩焥中腊ꆀ⠏⻊鵂玐ꅾ撑 1 妃♶ず腊ꆀ♴䨾鷥䭊胂媯涸 MRM 鸑麤꬗獤」⻊ꅾ撑䚍葻㥩
㕃 2剒絊呏研⚙妃ⴔ區涸䎂㖲⧩㼋ⴀゎ剣剒⢕焥中腊ꆀ⧩涸 MRM 猌㶩㼆⴩邍邍 3կ 

 
㕃 2. Skyline 鲱⟝鵳遤焥中腊ꆀ⠏⻊絕卓叅溏 
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邍 3. MRM ⿬侨Skyline 癃鷥剒⢕焥中腊ꆀ胂媯⴩邍 

胂媯鷥䭊 ⵸⡤猌㶩 ❡暟猌㶩 CE (V) 

APYTFGQGTK 
535.60 

[M+2H]2+ 

500.06 [y9]2+ -22.0 
305.35 [y3]+ -31.0 
490.55 [y5]+ -25.0 

LLIYAASTLQSGVPSR 

559.65 
[M+3H]3+ 

359.40 [y3]+ -18.0 
602.65 [y6]+ -21.0 
515.60 [y5]+ -20.0 

838.95 
[M+2H]2+ 

359.40 [y3]+ -22.0 
1174.30 [y12]+ -35.0 
1032.15 [y10]+ -34.0 

GLEWVSAITWNSGHIDYADSVEGR 
888.60 

[M+3H]3+ 

1040.10 [y19]2+ -27.0 
904.45 [y16]2+ -26.0 
1460.45 [y13]+ -37.0 

2.2 瑟涯過崰⿺過崰㛇餘⸈叻⚥꣚鴪加⽀䫒ぐ MRM 鸑麤蒀靶㕃 
ⴔⵆ㼆嫱瑟涯過崰♸過崰㛇餘⸈叻务ぐ⚡ MRM 鸑麤蒀靶㕃〄梡㖈瑟涯過崰务湡叻胂

媯 LLIYAASTLQSGVPSR ㄤ GLEWVSAITWNSGHIDYADSVEGR 鸑麤㖲剣儑衼䎁䪓㥵㕃 3 䨾
爙㔔姼剒絊鷥》 APYTFGQGTK ⡲⚹꣚鴪加⽀䫒涸㹁ꆀ暵䖄胂媯կ 

 

 

 

0.0 2.5 5.0 7.5 min
0.00

0.25

0.50

0.75

1.00 (x10,000)

1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0
1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0

0.0 2.5 5.0 7.5 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0
(x1,000,000)

1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0
1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0

0.0 2.5 5.0 7.5 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50 (x10,000)

2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>904.45(+) CE: -26.0
2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>1040.10(+) CE: -27.0
2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>904.45(+) CE: -26.0
2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>1040.10(+) CE: -27.0

0.0 2.5 5.0 7.5 min

0.00

0.25

0.50

0.75

1.00

1.25

(x1,000,000)

2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>904.45(+) CE: -26.0
2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>1040.10(+) CE: -27.0
2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>904.45(+) CE: -26.0
2:GLEWVSAITWNSGHIDYADSVEGR_light 888.60>1040.10(+) CE: -27.0

0.0 2.5 5.0 7.5 min

0.0

1.0

2.0

3.0

4.0

(x10,000)

3:LLIYAASTLQSGVPSR_light 559.65>602.65(+) CE: -21.0
3:LLIYAASTLQSGVPSR_light 559.65>359.40(+) CE: -18.0
3:LLIYAASTLQSGVPSR_light 559.65>602.65(+) CE: -21.0
3:LLIYAASTLQSGVPSR_light 559.65>359.40(+) CE: -18.0

0.0 2.5 5.0 7.5 min

0.0

0.5

1.0

1.5

2.0

(x1,000,000)

3:LLIYAASTLQSGVPSR_light 559.65>602.65(+) CE: -21.0
3:LLIYAASTLQSGVPSR_light 559.65>359.40(+) CE: -18.0
3:LLIYAASTLQSGVPSR_light 559.65>602.65(+) CE: -21.0
3:LLIYAASTLQSGVPSR_light 559.65>359.40(+) CE: -18.0

瑟涯過崰 

瑟涯過崰 

瑟涯過崰 

過崰⸈叻 

過崰⸈叻 

過崰⸈叻 
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㕃 3. 瑟涯過崰♸過崰㛇餘⸈叻10 µg/mL务ぐ⚡ MRM 鸑麤蒀靶㕃 

2.3 絁䚍薴㔵 
崽䏞⚹ 0.1 µg/mLծ0.2 µg/mLծ0.5 µg/mLծ1.0 µg/mLծ2.0 µg/mLծ5.0 µg/mLծ10 

µg/mL ㄤ 20 µg/mL 涸吥ⲥ刼絁很巊䭽撑 1.3 务涸呋ㅷ⵸㢅锐倰岁鵳遤㢅锐た䭽 1.2 务涸
ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻䂽꬗獤嫱⚹紷㗂叻ⰻ叻岁ⵖ⡲吥ⲥ刼絁㕃 4կ㖈
0.1~20 µg/mL0.675 nmol/L~135 nmol/L崽䏞薴㔵ⰻ絁䚍葻㥩絁䚍倰玐ծ絁䚍薴㔵ㄤ
湱Ⱒ禹侨錛邍 3կ 

 
㕃 4. 吥ⲥ刼絁 

邍 4. 吥ⲥ刼絁⿬侨 

ぜ獦 暵䖄胂媯 吥ⲥ刼絁 絁䚍薴㔵(µg/mL) ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

꣚鴪加⽀䫒 APYTFGQGTK Y = (0.0543291)X + (2.64118e-005) 0.1-20 94.2-110.0 0.9982 

2.4 暵䒗䚍낉霆 
ⴔⵆ罌㻋瑟涯過崰㛇餘ծ過崰㛇餘⸈ⰻ叻ㄤ 0.1 µg/mL 過崰㛇餘⸈叻呋ㅷ絕卓邍僈

過崰㛇餘㼆꣚鴪加⽀䫒⿺Ⱖⰻ叻涸唬崵㖲偽䎁䪓ず傞ⰻ叻 P14R ❠♶䎁䪓꣚鴪加⽀䫒涸唬
崵錛㕃 5կ 

  

0.0 2.5 5.0 7.5 min

0.0

2.5

5.0

7.5

(x10,000)

4:LLIYAASTLQSGVPSR_light 838.95>1174.30(+) CE: -35.0
4:LLIYAASTLQSGVPSR_light 838.95>359.40(+) CE: -22.0
4:LLIYAASTLQSGVPSR_light 838.95>1174.30(+) CE: -35.0
4:LLIYAASTLQSGVPSR_light 838.95>359.40(+) CE: -22.0

0.0 2.5 5.0 7.5 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

(x1,000,000)

4:LLIYAASTLQSGVPSR_light 838.95>1174.30(+) CE: -35.0
4:LLIYAASTLQSGVPSR_light 838.95>359.40(+) CE: -22.0
4:LLIYAASTLQSGVPSR_light 838.95>1174.30(+) CE: -35.0
4:LLIYAASTLQSGVPSR_light 838.95>359.40(+) CE: -22.0

0.0 5.0 10.0 15.0 Conc. Ratio
0.00

0.25

0.50

0.75

1.00

Area Ratio

0.0 2.5 5.0 7.5 min
0.0

1.0

2.0

3.0

4.0

5.0(x1,000)

1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0
1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0

0.0 2.5 5.0 7.5 min
0.0

1.0

2.0

3.0

4.0

5.0(x1,000)

3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0
3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0

瑟涯過崰 
꣚鴪加⽀䫒 

瑟涯過崰 過崰⸈叻 

0.0 0.5 1.0 1.5 Conc. Ratio
0.00

0.25

0.50

0.75

1.00

1.25
Area Ratio(x0.1)

瑟涯過崰 
P14R 
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㕃 5. 暵䒗䚍낉霆絕卓 

2.5 礵㺙䏞ㄤⲥ烁䏞 
欽過崰㛇餘ꂁⵖ㹁ꆀ♴ꣳծ⡛ծ务ծ넞㔋⚡崽䏞涸呋ㅷ⽰ LLOQ0.1 µg/mLծLOQ

0.2 µg/mLծMOQ2.0 µg/mLㄤ HOQ16 µg/mLկ鵶絯♲㣔㼆ぐ呋ㅷⴔⵆ崵㹁 6 妃
罌㻋䪠ⰻծ䪠ꢂ涸礵㺙䏞ㄤⲥ烁䏞絕卓㥵邍 5 䨾爙կ꣚鴪加⽀䫒涸䪠ⰻㄤ䪠ꢂ礵㺙䏞ⴔⵆ
㼭✵ 8.3%ㄤ 9.5%LLOQ 䪠ⰻㄤ䪠ꢂⲥ烁䏞㖈±20%⛓ⰻⰦ㸐崽䏞涸餘䱽呋ㅷ䪠ⰻㄤ䪠
ꢂⲥ烁䏞ⴔⵆ⚹ 88.5-110.0%ծ88.5-114.2%絕卓㖲忘駈倰岁㷖낉霆叻ⲥկ 

邍 5. 䪠ⰻ䪠ꢂ礵㺙䏞ㄤⲥ烁䏞絕卓 

呋ㅷ 
锐雿崽䏞 
(µg/mL) 

䪠ⰻn=6 䪠ꢂn=18 
䎂㖲㹊崵⧩(µg/mL) CV (%) ⲥ烁䏞(%) 䎂㖲㹊崵⧩(µg/mL) CV (%) ⲥ烁䏞(%) 

LLOQ 0.1 0.106 8.3 91.6-116.9 0.101 9.5 82.8-116.9 
LOQ 0.2 0.202 5.9 91.6-110.0 0.204 5.7 91.6-112.5 
MOQ 2.0 1.88 1.8 92.5-97.1 2.03 7.2 92.5-114.2 
HOQ 16 14.4 1.2 88.5-91.2 15.7 8.3 88.5-110.3 

2.6 婎殆罌㻋 
㖈넞崽䏞呋ㅷ20 µg/mLた鵳呋ⴔ區瑟涯很⵫罌㻋꣚鴪加⽀䫒⿺Ⱖⰻ叻 P14R 涸婎

殆䞔ⲃ絕卓㥵㕃 6 䨾爙կ絕卓邍僈넞崽䏞呋ㅷ鵳呋ⴔ區た湡叻暟ㄤⰻ叻㖲偽僈儑婎殆
梡韌կ 

 
㕃 6. 婎殆罌㻋 

0.0 2.5 5.0 7.5 min
0.0

1.0

2.0

3.0

4.0

5.0(x1,000)

1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0
1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0

0.0 2.5 5.0 7.5 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
(x100,000)

3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0
3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0

0.0 2.5 5.0 7.5 min

0.0

1.0

2.0

3.0

4.0

5.0

(x1,000)

1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0
1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0

0.0 2.5 5.0 7.5 min

0.0

1.0

2.0

3.0

(x100,000)

3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0
3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0

0.0 2.5 5.0 7.5 min
0.0

1.0

2.0

3.0

4.0

5.0(x1,000)

1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0
1:APYTFGQGTK_light 535.60>305.35(+) CE: -31.0
1:APYTFGQGTK_light 535.60>500.05(+) CE: -22.0

0.0 2.5 5.0 7.5 min
0.0

1.0

2.0

3.0

4.0

5.0(x1,000)

3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0
3:P14R 512.10>389.30(+) CE: -16.0
3:P14R 512.10>292.30(+) CE: -20.0

過崰㛇餘⸈ⰻ叻 
꣚鴪加⽀䫒 

0.1 µg/mL 過崰㛇餘⸈叻 
꣚鴪加⽀䫒 

P14R ꣚鴪加⽀䫒 

꣚鴪加⽀䫒 P14R 

過崰㛇餘⸈ⰻ叻 
P14R 

P14R 

0.1 µg/mL 過崰㛇餘⸈叻 
P14R 
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2.7 㛇餘佪䎾 
ⴔⵆ罌㻋 LOQծMOQ ㄤ HOQ 呋ㅷ涸㛇餘佪䎾䎇鸑鵂ⴔ區暟涸㛇餘㔔㶩ꤑ⟄ⰻ叻涸

㛇餘㔔㶩MF雦皾䖤ⵌ絑ⰻ叻䔱♧⻊涸㛇餘㔔㶩IS-normalised MF絕卓㥵邍 6 䨾
爙կ絕卓邍僈⡛崽䏞ㄤ넞崽䏞呋ㅷ⿺Ⱖⰻ叻㛇餘㔔㶩涸 CV%㼭✵ 15%⚂ⰻ叻䔱♧
⻊㛇餘㔔㶩涸 CV%㼭✵ 15%կ 

邍 6. 㛇餘佪䎾罌㻋 

고湡 
LOQ MOQ HOQ 

MF IS-normalised MF MF IS-normalised MF MF IS-normalised MF 
1 0.934 1.25 0.877 1.20 0.874 1.16 
2 0.916 1.21 0.905 1.17 0.830 1.12 
3 0.838 1.15 0.932 1.25 0.819 1.13 
4 0.939 1.31 0.872 1.22 0.874 1.17 
5 0.881 1.20 0.875 1.21 0.829 1.13 
6 0.863 1.24 0.877 1.21 0.808 1.06 

㖲⧩ 0.895 1.23 0.890 1.21 0.839 1.13 
CV (%) 4.2 3.9 2.5 1.8 3.1 3.2 

2.8 獺ꅺ〳ꬑ䚍 
ꂁⵖ崽䏞⚹ 100 µg/mL 過崰呋ㅷⴔⵆ欽過崰㛇餘獺ꅺ 10 ⦔ծ20 ⦔た䨾䖤呋ㅷ絑

⵸㢅锐た鵳呋ⴔ區կ呋ㅷ崵㹁絕卓⛧⟄獺ꅺ㔔㶩雦皾䖤ⵌ崽䏞侨⧩♸⾲映⧩嫱鳅կ絕卓
㥵邍 7 䨾爙♶ず獺ꅺ⦔侨♴涸呋ㅷⰦ礵㺙䏞ㄤⲥ烁䏞㖲㖈±15%⛓ⰻ邍僈呋ㅷ絑 10
⦔䧴 20 ⦔獺ꅺた崵㹁絕卓➠搬〳ꬑկ 

邍 7. 獺ꅺ〳ꬑ䚍낉霆 

고湡 10 ⦔獺ꅺµg/mL 20 ⦔獺ꅺµg/mL 
1 92.3 93.4 
2 97.3 99.5 
3 98.6 99.5 
4 100.7 97.3 
5 102.1 98.4 
6 99.6 97.5 

㖲⧩ 98.5 97.6 
ⲥ烁䏞% 92.3-102.1 93.4-99.5 

CV (%) 3.2 2.1 

2.9 珘㹁䚍罌㻋 
ⴔⵆ罌㻋㹔庛ծ4˫ㄤ-20˫勵⟝♴♶ず崽䏞呋ㅷ⪰㶸 72 h 涸珘㹁䚍絕卓㥵邍 8 䨾

爙կ➢絕卓副溏ⲥ烁䏞薴㔵㖈 86.5~110.7 ⛓ꢂ痗ざ낉霆銳宠կ 
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邍 8. 呋ㅷ珘㹁䚍罌㻋 

고湡 
㹔庛 4˫ -20˫ 

LOQ MOQ HOQ LOQ MOQ HOQ LOQ MOQ HOQ 
1 0.207 1.90 14.5 0.183 1.78 15.2 0.221 1.86 15.6 
2 0.201 1.94 14.3 0.214 1.84 14.4 0.212 1.92 15.2 
3 0.183 1.90 14.2 0.208 1.84 14.5 0.214 1.92 14.9 
4 0.208 1.85 14.6 0.185 1.79 14.7 0.174 1.73 15.3 

ⲥ烁䏞
% 

91.6-
101.4 

92.5-
97.1 

88.5-
90.9 

91.7-
106.8 

86.9-
92.0 

90.0-
94.8 

86.9-
110.7 

86.5-
96.0 

93.4-
97.4 

3. 絕雿 
劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽絕ざ

Skyline 鲱⟝䒊用✫過崰务꣚鴪加⽀䫒蚋暟涸ⴔ區倰岁䎇黽䗄 EMAշGuideline on 
bioanalytical method validation (2012)ո模䧭倰岁Ⰼ낉霆կ㹊낉絕卓儑爙崽䏞⚹ 0.1~20 
μg/mL0.675 nmol/L~135 nmol/L薴㔵ⰻ涸吥ⲥ刼絁湱Ⱒ禹侨葻㥩R=0.9982叻絁ぐ
挿涸ⲥ烁䏞薴㔵㖈 94.2~110.0%⛓ꢂկぐ崽䏞呋ㅷLOQծMOQ ㄤ HOQ涸䪠ⰻ礵㺙䏞ㄤ
䪠ꢂ礵㺙䏞ⴔⵆ⚹ 1.2~5.9%ㄤ 5.7~8.3%ⲥ烁䏞薴㔵⚹ 88.5~114.2%㹁ꆀ♴ꣳLLOQ
呋ㅷ䪠ⰻ礵㺙䏞ㄤ䪠ꢂ礵㺙䏞ⴔⵆ⚹ 8.3%ㄤ 9.5%ⲥ烁䏞薴㔵⚹ 82.8~116.9%կ姼倰岁䘯
鸟ծ鷥䭊䚍䔂ㄤ⾝併䏞넞䨾䖤絕卓㖲忘駈倰岁낉霆叻ⲥ〳⡲⚹꣚鴪加⽀䫒 TDM 涸唬崵
倰岁կ 
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nSMOL 䪮助欽✵過幡⚥䋪㧆棟⽀䫒涸㹁ꆀⴔ區 
 

䶰 銳劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽䒊
用✫過幡务䋪㧆棟⽀䫒蚋暟涸㹁ꆀⴔ區倰岁կ過幡呋ㅷ絑 nSMOL 霚⵫渱㢅锐た鸑鵂
Skyline 鲱⟝鳇⸔模䧭 MRM 猌㶩鸑麤涸곫崵ㄤ倰岁⠏⻊欽馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘
靶翫欽⟉ LCMS-8060 㖈 12 min ⰻ模䧭㹁ꆀⴔ區կ㹊낉絕卓邍僈瑟涯過幡㛇餘䎁䪓♸䋪㧆
棟暵䖄㹁ꆀ胂媯ⴔ猌葻㥩⚂ⰻ叻暟♶䎁䪓ⴔ區暟涸唬崵䋪㧆棟⽀䫒㹁ꆀ胂媯㖈 0.05~50 
μg/mL 崽䏞薴㔵ⰻ涸吥ⲥ刼絁湱Ⱒ禹侨葻㥩R=0.9988吥ⲥ刼絁ぐ挿涸ⲥ烁䏞薴㔵㖈
86.3~110.2%⛓ꢂ⡛务넞♲⚡崽䏞涸餘䱽呋ㅷLQCծMQC ㄤ HQCⲥ烁䏞薴㔵⚹
86.8~96.8%餘䱽呋劥礵㺙䏞湱㼆叻ⲥ⨊䊵㖈 2.95~5.75%⛓ꢂ넞崽䏞呋ㅷⴔ區た䋪㧆棟
㹁ꆀ胂媯偽僈儑婎殆կ 

Ⱒꝶ霒LCMS-8060  nSMOL  䋪㧆棟⽀䫒  Skyline  㹁ꆀⴔ區

✌艑浓僽㪭胇㦀㥎⨴䐀涸䜌䚍胅泿⛓♧㽴！✌艑浓涸絾ざ屛毫宐䎂㖈♶倗䲿넞Ⱖ氻
娥桧➠搬⡙㾀㥎䚍胅泿涸痦 2 ⡙կ➃邍淼欰Ɤ㔔㶩「⡤-2HER-2꣉䚍✌艑浓紨⽑Ⰼ鿈✌
艑浓涸 25%霪碫✌艑浓⤀鄆䚍넞ծ곫た䚍䊵կ䫒 HER-2 蚋暟涸ⴀ梡儑衼佖㊤✫霪碫✌艑
浓涸곫た㥵刼㧆棟⽀䫒ծ䬘䋪剏㽲ㄤ T-DM1 瘝告㼆✵ HER-2 ꣉䚍儻劍䝖罏鵳♧姿䲿
넞꣉䚍✌艑浓䝖罏涸欰㶸桧⣜搬僽⚰䎯꬗⚰涸꡼곿կ 

䋪㧆棟⽀䫒Pertuzumab 僽痦♧⚡鄄獦⡲HER ✳翸⻊䫈ⵖ⵫涸♧猫➃彂䚍⽀⯘
ꥑ IgG1 䫒⡤կ2012 䎃 6 剢鄄 FDA 䪠ⲥ翫ざ刼㧆棟⽀䫒ㄤ㢴銯➭饋欽✵劢䱹「鵂䫒 HER2
屛毫䧴⻊毫涸鲮獴䚍✌艑浓կ䋪㧆棟⽀䫒⡲⚹✌艑浓涸ꬶぢ屛毫蚋暟♶➑毫佪儑衼⚂腊
剣佪䒁Ɤ䝖罏涸欰㶸劍կ2018 䎃 1 剢䋪㧆棟⽀䫒㖈务㕂涸副䋑歍霼蜦䖤 CDE 涸䪬⸅「
锐䎇⚂溶絑蜦䖤 CFDA ⠏⯓㹎䪠涸餴呔կ 

nSMOL 䪮助僽䀙峸䒓〄涸♧猫Ⰼ倝涸⵸㢅锐䪮助腊㼆䫒⡤碫蚋暟 Fab ⼓㚖鵳遤鷥䭊
䚍ꃍ鍒䖤ⵌ湱䎾涸暵䖄胂媯կ湱嫱⠛絡涸䫒⡤ꃍ鍒倰岁nSMOL 䪮助㣐㣐꣭⡛✫ꃍ鍒た
呋ㅷ涸撑勇䚍綫瀊✫⵸㢅锐傞ꢂ⚹㹊梡⽀䫒蚋暟涸넞佪⤑䰦ⴔ區䲿⣘✫♧⚡䔂剣⸂涸⵸
㢅锐䩛媯կ劥俒㛇✵䀙峸 LCMS-8060 ♲ꅾ㔋紩勍巊餘翫欽禹絡呋ㅷ絑 nSMOL 霚⵫渱㢅
锐た絕ざ Skyline 涸곫崵ㄤ霃雦䒊用✫霪蚋暟涸 LC-MS/MS 涸㹁ꆀⴔ區倰岁⚹霪蚋暟
涸欰暟呋劥ⴔ區䲿⣘✫♧猫珘㹁⾝併涸唬崵倰岁կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կ
Ⱘ⡤ꂁ縨⚹ LC-30AD×2鳕巊岹DGU-20A5R㖈絁膴孞劼SIL-30ACMP荈⸓鵳呋㐼
CTO-20AC叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-8060 ♲ꅾ㔋匧勍餘靶⟉LabSolutions 
Ver. 5.91 蒀靶䊨⡲畀Skyline Ver.3.7.0.11317 鲱⟝կ 
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1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 InertSustain BIO C18 (2.1 mm × 100 mm, 1.9 μm) 
崨 ⸓ 湱 A 湱-0.01%歌ꃑ宐很巊B 湱-0.01%歌ꃑ⛩臟很巊 
崨 鸟 0.30 mL/min 
叙 庛 50℃ 
鵳 呋 ꆀ 1 μL 
荈⸓鵳呋㐼庛䏞 4℃ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 10%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
0.50 Pumps Pump B Conc. 10 
7.50 Pumps Pump B Conc. 40 
7.60 Pumps Pump B Conc. 90 
9.50 Pumps Pump B Conc. 90 
9.51 Pumps Pump B Conc. 10 

12.00 Controller Stop  

餘靶勵⟝ 

猌 㶩 彂 ESI (+) 䱹 〡 庛 䏞 300℃ 
䱹 〡 歏 ⾓ 2.5 kV D L 庛 䏞 250℃ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min ⸈ 掚 懈 庛 䏞 400℃ 
䎁 醋 孞 崨 鸟 5.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
⸈ 掚 孞 崨 鸟 15.0 L/min M R M ⿬ 侨 錛邍 2 
끸 殆 傞 ꢂ 30 ms   

邍 2. MRM ⿬侨 

胂媯ぜ獦 MRM 鸑麤[m/z] Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 胂媯⡲欽 

YTGVPSR 
390.30([M+2H]2+)̔616.35[y6+] -30.0 -18.0 -20.0 

㹁䚍胂媯 390.30([M+2H]2+)̔515.10[y5+] -30.0 -16.0 -34.0 
390.30([M+2H]2+)̔359.40[y3+] -30.0 -17.0 -14.0 

FTLSVDR 
419.25([M+2H]2+)̔690.30[y6+] -15.0 -17.0 -26.0 

㹁ꆀ胂媯 419.25([M+2H]2+)̔589.25[y5+]* -15.0 -16.0 -24.0 
419.25([M+2H]2+)̔476.25[y4+] -15.0 -17.0 -14.0 

LLIYSASYR 
543.30([M+2H]2+)̔859.25[y7+] -20.0 -19.0 -38.0 

㹁䚍胂媯 543.30([M+2H]2+)̔746.25[y6+] -20.0 -19.0 -30.0 
543.30([M+2H]2+)̔583.30[y5+] -20.0 -20.0 -22.0 

GLEWVADVNPNSGGSIYNQ 

726.10([M+3H]3+)̔894.25[y8+] -24.0 -26.0 -22.0 

㹁䚍胂媯 
726.10([M+3H]3+)̔796.40[y152+] -24.0 -18.0 -24.0 
726.10([M+3H]3+)̔596.90[y112+] -24.0 -20.0 -24.0 
726.10([M+3H]3+)̔870.25[b8+] -28.0 -16.0 -28.0 

P14R 
512.10([M+3H]3+)̔292.30[b3+] -38.0 -20.0 -20.0 

ⰻ叻 512.10([M+3H]3+)̔389.30[b4+] -38.0 -16.0 -28.0 
512.10([M+3H]3+)̔660.40[b6+] -38.0 -17.0 -24.0 

*邍爙㹁ꆀ猌㶩㼆 



 

93 
 

1.3 呋ㅷⵖ㢊 
㛇餘叻ⲥ很巊㼜䋪㧆棟⽀䫒叻ⲥㅷ5 mg/mL欽➃過幡㛇餘獺ꅺ䧭 500 µg/mL 涸

叻ⲥㅷ很巊կ》副鶣很巊鷓ꆀ欽瑟涯過幡㛇餘鷶紩獺ꅺ䧭崽䏞⚹ 0.05 µg/mLծ0.1 µg/mLծ
0.2 µg/mLծ1 µg/mLծ2 µg/mLծ10 µg/mL ㄤ 50 µg/mL 涸叻ⲥ䊨⡲巊P14R 鸑鵂 Enhanced 
Solution C ꂁⵖ䧭崽䏞⚹ 10 fmol/μL 涸ⰻ叻䊨⡲巊㢊欽կ 

㛇餘餘䱽呋劥》 500 µg/mL 涸叻ⲥㅷ很巊鷓ꆀ欽瑟涯過幡㛇餘獺ꅺ⚹ 0.15ծ1ծ
400 µg/mL 涸很巊䭽撑 nSMOL 霚⵫渱鵳遤呋ㅷ⵸㢅锐蜦䖤涸ꃍ鍒幊ざ暟湬䱹副劼ⴔ區կ 

呋ㅷ⵸㢅锐倰岁》 10 µL 過崰䭽撑 nSMOL 霚⵫渱乼⡲姿낢鵳遤呋ㅷ⵸㢅锐蜦䖤
涸ꃍ鍒幊ざ暟湬䱹副劼ⴔ區կ 

2. 絕卓雭雿 
2.1 䋪㧆棟⽀䫒暵䖄胂媯涸癃鷥 

㼜䋪㧆棟⽀䫒涸 FASTA 俒⟝㼋Ⰶ Skyline 鲱⟝鸑鵂㼆胂媯ㄤ猌㶩㼆勵⟝涸霃縨㼋ⴀ
䋪㧆棟⽀䫒곫崵胂媯涸猌㶩㼆⴩邍ꥥた㖈 LabSolutions 鲱⟝务匬䒊胂媯癃鷥涸 LC-MS/MS
倰岁ꃍ鍒❡暟鵳遤副劼ⴔ區た䖤ⵌⴲ姿癃鷥絕卓呏研ⴲ癃絕卓鵳♧姿㼆胂媯ㄤ倰岁鵳遤
⠏⻊た剒絊䖤ⵌ㔋⚡暵䒗䚍鳅㥩涸胂媯胂媯ⴔ區絕卓錛㕃 1կ 

 
 
 
 
 
 
 
 
 

㕃 1. 暵䖄胂媯餘靶㕃 

2.2 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

 
㕃 2. 㹁ꆀ胂媯過幡㛇餘叻ㅷ MRM 蒀靶㕃(0.05 µg/mL) 

2.3 ⚁㾩䚍罌㻋 
䭽撑 1.3 务涸呋ㅷ⵸㢅锐倰岁ⵖ㢊瑟涯過幡呋ㅷㄤ瑟涯過幡⸈ⰻ叻呋ㅷ䭽撑 1.2 务勵

⟝鵳遤ⴔ區絕卓邍僈過幡㛇餘㖈ⰻ叻暟鸑麤偽僈儑蒀靶䂽 ⚂過幡㛇餘⿺ⰻ叻暟㖲㼆
䋪㧆棟⽀䫒涸唬崵偽䎁䪓蒀靶㕃㥵♴䨾爙 

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

0.0

1.0

2.0

3.0

4.0

5.0

(x1,000)
2:419.25>589.25(+)2:419.25>589.25(+)

3 

431 

2

2 

1 

4 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min
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0.2

0.3

0.4

0.5

0.6

0.7
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0.9
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(x100,000)

0.0 2.5 5.0 7.5 10.0 min

0.00

0.25
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1.00

1.25

1.50

(x1,000,000)
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㕃 3. 瑟涯過幡㛇餘蒀靶㕃 

 
㕃 4. 瑟涯過幡㛇餘⸈ⰻ叻蒀靶㕃 

 
㕃 5. 䋪㧆棟⽀䫒0.1 µg/mL過幡㛇餘⸈ⰻ叻蒀靶㕃 

2.4 絁䚍薴㔵 
崽䏞⚹ 0.05 µg/mLծ0.1 µg/mLծ0.2 µg/mLծ1 µg/mLծ2 µg/mLծ10 µg/mLծ50 µg/mL

涸吥ⲥ刼絁很巊撑 1.3 务涸呋ㅷ⵸㢅锐倰岁鵳遤㢅锐た䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄
ⰻ叻岁ⵖ⡲吥ⲥ刼絁㕃 6կ㹁ꆀ胂媯㖈 0.05~50 µg/mL 崽䏞薴㔵ⰻ絁䚍葻㥩絁䚍倰玐ծ
絁䚍薴㔵ㄤ湱Ⱒ禹侨錛邍 3կ 

2.5 5.0 7.5 10.0
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5.0

(x1,000)
2:419.25>589.25(+)2:419.25>589.25(+)

2.5 5.0 7.5 10.0

0.0

2.5

5.0
(x10,000)

5:512.10>292.30(+)5:512.10>292.30(+)

2.5 5.0 7.5 10.0

0.0
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5.0
(x1,000)

2:419.25>589.25(+)2:419.25>589.25(+)

2.5 5.0 7.5 10.0

0.0

2.5

5.0
(x10,000)

5:512.10>292.30(+)5:512.10>292.30(+)

2.5 5.0 7.5 10.0
0.0

2.5
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(x1,000)
2:419.25>589.25(+)2:419.25>589.25(+)

2.5 5.0 7.5 10.0
0.0

2.5

5.0
(x10,000)

5:512.10>292.30(+)5:512.10>292.30(+)

䋪㧆棟⽀䫒 

P14R ⰻ叻 

䋪㧆棟⽀䫒 

P14R ⰻ叻 

䋪㧆棟⽀䫒 

P14R ⰻ叻 
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㕃 6. 吥ⲥ刼絁 

邍 3. 吥ⲥ刼絁⿬侨 

ぜ獦 暵䖄胂媯 吥ⲥ刼絁 絁䚍薴㔵µg/mL ⲥ烁䏞% 湱Ⱒ禹侨 r 

䋪㧆棟⽀䫒 FTLSVDR Y = (0.379263)X + (5.93914e-004) 0.05-50 86.3-110.2 0.9988 

2.5 礵㺙䏞ㄤⲥ烁䏞 
欽過幡㛇餘ⵖ㢊⡛ծ务ծ넞♲⚡崽䏞涸餘䱽呋ㅷ LQC0.15 µg/mLծMQC3.0 µg/mL

ㄤ HQC40 µg/mL䎂遤崵㹁 6 妃罌㻋礵㺙䏞ㄤⲥ烁䏞կ絕卓㥵邍 4 䨾爙⡛务넞♲
猫♶ず崽䏞涸餘䱽ㅷ䎂遤 6 妃崵㹁㹁ꆀ胂媯崵㹁絕卓涸 RSD ⴔⵆ⚹ 5.75%ծ2.95%ㄤ
3.06%絕卓㖲⧩涸ⲥ烁䏞ⴔⵆ⚹ 86.8%~96.8%霹僈霪倰岁涸礵㺙䏞ㄤⲥ烁䏞葻㥩կ 

邍 4.  礵㺙䏞ㄤⲥ烁䏞絕卓n=6 

呋ㅷぜ獦 锐雿崽䏞μg/mL RSD% 㹊崵崽䏞μg/mL ⲥ烁䏞% 

LQC 0.15 5.75 0.130 86.8 

MQC 3.0 2.95 2.66 88.5 

HQC 40 3.06 38.7 96.8 

2.6 婎殆罌㻋 
㖈넞崽䏞呋ㅷ50 µg/mLた鵳呋ⴔ區瑟涯㛇餘呋ㅷ罌㻋䋪㧆棟⽀䫒涸婎殆䞔ⲃ

絕卓㥵㕃 7 䨾爙կ絕卓邍僈넞崽䏞呋ㅷ鵳呋ⴔ區た湡叻暟偽僈儑婎殆կ 

  
㕃 7. 婎殆罌㻋 

3. 絕雿 
劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽絕ざ

nSMOL 䪮助⿺ Skyline 鲱⟝䒊用✫過幡务䋪㧆棟⽀䫒涸ⴔ區倰岁կ㹊낉絕卓儑爙㖈劥
ⴔ區禹絡♴瑟涯過幡㛇餘䎁䪓♸䋪㧆棟暵䖄㹁ꆀ胂媯ⴔ猌葻㥩⚂ⰻ叻暟♶䎁䪓ⴔ區暟涸
唬崵䋪㧆棟㹁ꆀ胂媯㖈崽䏞⚹ 0.05~50 μg/mL范围内的吥ⲥ刼絁湱Ⱒ禹侨葻㥩R=0.9988
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叻絁ぐ挿涸ⲥ烁䏞薴㔵㖈 86.3~110.2%⛓ꢂ⡛务넞♲⚡崽䏞涸餘䱽呋ㅷⲥ烁䏞薴㔵⚹
86.8~96.8%礵㺙䏞 RSD 㖈 2.95~5.75%⛓ꢂ넞崽䏞呋ㅷⴔ區た䋪㧆棟㹁ꆀ胂媯偽僈儑婎
殆կ姼倰岁Ⱘ剣鷥䭊䚍䔂ծ⾝併䏞넞ծ珘㹁䚍㥩ㄤ絁䚍薴㔵㺈涸暵挿〳⚹霪蚋暟涸⚰䎯過
幡呋劥㹁ꆀⴔ區䲿⣘鳅㥩涸⦶ꊹㄤ⿬罌կ 
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3.3 呍ꃑ碫蚋暟 
㖈 21 ⚆紬涸欰暟⼕蚋곭㚖ꥥ满㛇㔔屛毫ㄤ礵ⲥ⼕毫涸䘯鸟〄㾝呍ꃑ碫蚋暟⡲⚹♧

碫倝㘗涸屛毫䩛媯姻鷶姿䧭⚹蚋暟灇〄涸ꅾ挿倰ぢկ呍ꃑ碫蚋暟⿶獦呍薗ꃑ碫蚋暟⚺
銳⺫䭍㻑翸呍祪呍ꃑRNA♸㻑翸膴孻呍祪呍ꃑDNA涸ぐ猫Ⱘ剣♶ず⸆腊涸晙媯㸐
又腊㢿湬䱹⡲欽✵ꬶ㛇挿䧴ꬶ㛇㔔➢罜㖈㛇㔔屛毫곭㚖〄䮦儑衼毫佪կ鵯碫蚋暟猫碫籖㢴
巑渷✫䫒氻嫫碫ծ䫒胅泿碫ծ䎁䪓稇霶㼋⵫碫ծ⯝氋㟞䔂碫⿺⸆腊⵫碫瘝⚹㢴猫氬氻涸屛
毫䲿⣘✫Ⰼ倝涸鍒Ɀ倰呩կ 

搬罜呍ꃑ碫蚋暟涸⡤ⰻⴔ區⽲꬗⚰满霽㢴Ⱘ⡤䮋䧶կ♸⠛絡涸㼭ⴔ㶩蚋暟ㄤ㣐ⴔ㶩䫒
⡤餘蚋暟♶ず呍ꃑ碫蚋暟涸ⴔ區꨽銳呏研呍ꃑ蚋暟涸暵䚍䒓〄ㄤ䒊用ꛏ㼆䚍涸㹁ꆀ欰暟ⴔ
區䪮助կ㖈⠍㢴唬崵䪮助务巊餘翫欽䪮助LC-MS/MS㔔Ⱖ넞⾝併䏞ծ넞ⴔ鳹桧⿺䔂㣐
涸㹁ꆀⴔ區腊⸂䧭⚹✫呍ꃑ碫蚋暟⡤ⰻⴔ區涸ꅾ銳䩛媯կ搬罜LC-MS/MS 㖈唬崵呍ꃑ碫
蚋暟傞⛲꬗⚰满♧❈暵剣涸䮋䧶ㄤꦼ挿կ⢾㥵呍ꃑ碫蚋暟㖈餘靶唬崵鵂玐务㺂僒〄欰烱
鄬㼋荝⥌尼♶珘㹁ず傞欰暟㛇餘务涸撑勇䧭ⴔ〳腊㼆呍ꃑ碫蚋暟涸唬崵❡欰䎁䪓䕧
ㆇⴔ區涸ⲥ烁䚍կ姼㢪歋✵呍ꃑ碫蚋暟㖈欰暟呋劥务涸崽䏞鸑䌢鳅⡛㼆唬崵倰岁涸⾝併
䏞䲿ⴀ✫匧넞銳宠ず傞婎殆佪䎾ծ㛇餘佪䎾⟄⿺餘靶⟉㐼涸⚁㾩䚍꡼곿⛲僽 LC-MS/MS
㖈呍ꃑ碫蚋暟⡤ⰻⴔ區务꨽銳⯘剪涸ꦼ挿կ 

䀙峸⡲⚹餘靶䪮助涸곭⯓罏巊餘翫欽禹絡⟄Ⱖ⼾馊涸䚍腊ㄤ珘㹁䚍㖈呍ꃑ碫蚋暟⡤
ⰻⴔ區务㾝梡ⴀ✫杝暵涸⠏⸷կ⚹✫䎾㼆巊餘㹁ꆀⴔ區倰岁㖈呍ꃑ蚋暟⡤ⰻ欰暟ⴔ區务髸㖈
涸䮋䧶䀙峸♶倗确程ㄤ⴯倝䲿ⴀ✫♧禹⴩䎾㼆瘻殜կ⢾㥵鸑鵂⠏⻊蒀靶ⴔ猌勵⟝㥵
鷥䭊ざ鷓涸蒀靶叙ծ靈侮崨⸓湱絆䧭ㄤ pH ⧩瘝䲿넞呍ꃑ碫蚋暟㖈餘靶务涸珘㹁䚍ꅷ欽
叻ⲥ⸈Ⰶ岁瘝㼆㛇餘佪䎾鵳遤吥姻ㄤ霉⟟ず傞♶倗佖鵳餘靶⟉㐼涸䚍腊㥵䲿넞猌㶩
彂涸佪桧ծ⠏⻊餘靶唬崵⿬侨瘝䲿넞Ⱖ⚁㾩䚍꣭⡛⧺꣉䚍絕卓涸ⴀ梡嚋桧կ姼㢪鸑鵂
䒸Ⰶ欰暟䟘䚍巊湱䪮助模繠鍒Ɀ呍ꃑ碫蚋暟ꆄ㾩エ꣡䨾䌄勻涸⚚ꅾ婎殆ծ䂽䕎䬯㽵ծ⡛崽
䏞偽唬ⴀծ㔐佐桧⡛ծ吥ⲥ刼絁絁䚍䊵瘝꡼곿鵳♧姿䲿넞✫禹絡涸罣欽䚍ㄤⴔ區ⲥ烁䚍
⚹呍ꃑ碫蚋暟涸⡤ⰻⴔ區䲿⣘✫刿⸈〳ꬑ涸䪮助佅䭯կ 

劥畎㼜ꅾ挿➝絏䀙峸餘靶絕ざ欰暟䟘䚍巊湱㼆呍ꃑ碫蚋暟⡤ⰻⴔ區㹊낉霃雦ծ倰岁낉霆
⿺絕卓ⴔ區涸䎾欽呩⢾傋㖈⚹ⴔ區➃プ䲿⣘剣渤涸⿬罌ㄤ⦶ꊹ䲀⸓呍ꃑ碫蚋暟⡤ⰻⴔ區
䪮助涸♶倗〄㾝կ 
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Ⰼ倝涸ⴔ猌⡤낉 

欰暟䟘䚍馄넞佪巊湱蒀靶⟉ 
 
㖈欰暟ⴔ㶩涸 UHPLC ⴔ區务㥵⡦⯘剪ⴔ區暟㖈⟉㐼騟嶹弪邍꬗副悶㖈涸꣡꡼곿僽

♧⚡⚚䃔涸䮋䧶կ⢪欽㼭磜䖈蒀靶叙〳⟄㹊梡剒⢕涸蒀靶ⴔ猌告銳宠⟉㐼剣刿넞涸罣⾓䚍
䎇⚂歋✵崨⸓湱鸑䌢Ⱘ剣넞渮崽䏞ㄤ匧畮 pH ⧩瘝暵挿⟉㐼崨騟⛲銳Ⱘ剣䖎㥩䞔䚍ㄤ罣臱
赤涸䚍腊կ 

Nexera XS inert 欰暟䞔䚍禹絡㼜 UHPLC 禹絡涸넞⾓罣㧆䚍♸模Ⰼ䞔䚍涸呋ㅷ崨騟模繠
絕ざ烁⥂尵剣嶹弪ꆄ㾩邍꬗涸エ꣡⡲欽⚂Ⱘ剣馄넞罣臱赤䚍➢罜⚹欰暟ⴔ㶩涸ⴔ猌䲿
⣘✫锐䟝涸鍒Ɀ倰呩կ 

1 佅䭯Ⰼ薴㔵涸欰暟䟘䚍 UHPLC 禹絡 
霪禹絡ꅷ欽♶Ꝑꛩ㤛！㟞䔂涸翸ꄍꄍꂼPEEK！烁⥂✫禹絡罣⾓넞鴪 105 MPa

鵯䠑㄂满ⴔ區蒀靶叙〳鷥欽㼭곾磜涸Ɤⴔ猌叙㹊梡馄넞ⴔ猌佪桧կNexera XS inert 欰暟䟘
䚍禹絡㼜 UHPLC 禹絡涸넞⾓罣「䚍♸模Ⰼ䟘䚍涸呋ㅷ崨騟模繠絕ざ烁⥂尵剣嶹弪ꆄ㾩邍
꬗涸エ꣡⡲欽⚂Ⱘ剣넞罣臱赤䚍佅䭯ぐ猫欰暟䪮助蚋暟涸唬崵ⴔ區կ 

 

2 ♶䩧䫔䩾涸㔐佐桧ㄤ抳併䏞 
㼆✵欰暟ⴔ㶩涸㹁ꆀⴔ區暵ⵆ僽㼆✵⾝併䏞銳宠鳅넞涸ⴔ區歋✵꣡㼋荝鳅⡛涸⻊ざ

暟㔐佐桧꬗湬䱹꣭⡛⾝併䏞宐䎂Nexera XS inert 欰暟䞔䚍禹絡〳鸑鵂嶊ꤑ䫒⡤餘ծ呍ꃑ
䧴Ⱖ➭絆ⴔ㼆ꆄ㾩肅꣡⡲欽꣈姺湡叻絆ⴔ涸䂽䬯㽵ㄤ鳅⡛㔐佐桧կ⽰⢪㼆✵匧㼱ꆀ涸⡛崽
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䏞呋ㅷ⛲〳⟄蜦䖤〳ꬑծⲥ烁涸㹁ꆀ絕卓կ 
♴㕃⚹叻ⲥ UHPLC 禹絡ㄤ Nexera XS inert 欰暟䟘䚍禹絡ⴔ區㻑呍薗ꃑ涸爙⢾կ歋✵

Nexera XS inert 䟘䚍！騟〳ⲥ烁唬崵ⵌ匧僒エ꣡ⵌꆄ㾩勞俱副涸㻑呍薗ꃑկ 

 

3 ♶䩧䫔䩾涸ⴔ猌䏞 
Nexera XS inert 欰暟䟘䚍禹絡⢪欽䀙峸倝䒓〄䪮助嶊ꤑ呋ㅷ♸ⰻ鿈ꆄ㾩邍꬗涸䱹鍘կ

➢罜䫈ⵖ✫呋ㅷ崨⸓鸑麤ⰻ湡叻ⴔ㶩涸エ꣡烁⥂✫葻㥩涸䂽䕎䎇䲿⣘✫ⴀ蒀涸ⴔ猌կ 

 

4 ♶䩧䫔䩾涸ꅾ梡䚍ㄤ〳ꬑ䚍 
4.1 㨤絊㥵♧涸ⴔ區ꅾ梡䚍 

⚹꣈姺歋✵エ꣡〳腊䒸饰涸ぐ猫꡼곿㖈䒓映侨研ꅷ꧋⛓⵸剣傞⠔鸑鵂导撑鵳呋ゎ剣
湡叻⻊ざ暟涸呋ㅷ勻⢪侮⚡禹絡ꛤ⻊կ鵯呋♶➑嵠餩✫棇餥涸呋ㅷ勞俱ㄤꛤ⻊䨾嶊署涸傞
ꢂ罜⚂㖈Ɤ劍鵶絯ⴔ區务ꛤ⻊朐䙖涸」⻊⠔㼋荝剒絊ꦼ⟄蜦䖤〳ꬑ涸侨研կNexera XS 
inert 禹絡偽꨽鵳遤ⴲ姿ꛤ⻊⽰〳㖈鵶絯ⴔ區鵂玐务䲿⣘映絊㥵♧涸〳ꬑ侨研կ 
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4.2 䲿넞㹁ꆀⴔ區䚍腊 

湡叻⻊ざ暟㖈⡛崽䏞⼓㚖ⰻ涸エ꣡㽍⚹僈儑⠔㼋荝吥ⲥ刼絁絁䚍ծ唬崵♴ꣳㄤ㹁ꆀ♴
ꣳ」䊵կNexera XS inert 〳㖈⡛崽䏞⼓㚖㹊梡✫刿㣐涸⸓䙖薴㔵ㄤ㹁ꆀ礵䏞կ 
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姼㢪欰暟㣐ⴔ㶩エ꣡꡼곿♶➑〳⟄〄欰㖈⟉㐼ⰻ⛲⠔〄欰㖈곫㢅锐鵂玐务⢪欽涸㺂
㐼ծ獴巊！ծⴔ區叙ㄤⰦ➭霃㢊务կ⚹䲿⼮欰暟ⴔ猌佪桧ꤑ㖈⟉㐼霃㢊唬崵倰꬗䲿⣘模㊤
涸鍒Ɀ倰呩㢪䀙峸ず傞㖈蒀靶叙㥵 Metal-Free 禹⴩ծ⡛エ꣡呋ㅷ櫕㥵 TORAST-H Bio
瘝倰꬗䲿⣘欽✵崵㹁欰暟ⴔ㶩锐䟝涸㹊낉署勞➢罜Ⰼ倰⡙佅䭯欰暟䪮助蚋暟涸唬崵ⴔ區կ 
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LC-MS/MS 崵㹁過崰⚥导⛐㻑呍薗ꃑ蚋暟犷碛꯷欰ゎꆀ 
 

䶰 銳劥俒ꅷ欽䀙峸馄넞佪欰暟䟘䚍巊湱蒀靶⟉♸♲ꅾ㔋匧勍餘靶翫欽䒊用✫過崰务导⛐
㻑呍薗ꃑ犷碛꯷欰涸㹁ꆀⴔ區倰岁կ鸑鵂⠏⻊餘靶⿬侨1 ng/mL 㛇餘叻ⲥ很巊⥌㐾嫱⚹
17կ㖈 1~200 ng/mL 崽䏞薴㔵ⰻ㛇餘叻刼絁䚍葻㥩絁䚍湱Ⱒ禹侨⚹ 0.9998ⲥ烁䏞⚹
92.7%~104.8%կ礵㺙䏞㹊낉务2 ng/mL 叻ⲥ很巊ꅾ撑ⴔ區 6 妃⥂殆傞ꢂ RSD ⚹ 0.15%
♸ⰻ叻涸䂽꬗獤嫱 RSD ⚹ 3.18%ꅾ撑䚍⢕կ㹊꣢呋ㅷ⸈叻㹊낉务20ծ100ծ400 ng/mL
⸈叻㔐佐桧ⴔⵆ⚹ 83.2%ծ90.6%ծ92.4%㔐佐桧넞կ㹊낉絕卓邍僈霪倰岁⾝併䏞넞ծ
ꅾ撑䚍⢕ծ㔐佐桧넞〳欽✵导⛐㻑呍薗ꃑ蚋去⸓⸂㷖DMPKⴔ區կ 

Ⱒꝶ霒导⛐㻑呍薗ꃑ  LC-MS/MS  犷碛꯷欰  DMPK 
 
㻑呍薗ꃑ蚋暟僽Ɤ䏞鳅瀊ծ焦㛇㼱✵ 30 nt 涸♧碫呍ꃑ蚋暟Ⱖ鸑鵂⡲欽✵荝氻ꬶ㛇㔔

䧴罏ꬶ mRNA➢呏彂副靈䱽荝氻㛇㔔涸邍鴪鴪ⵌ氬氻屛毫涸湡涸կ㻑呍薗ꃑ蚋暟⚺銳剣
导⛐㻑呍薗ꃑASOծ㼭䎁䪓 RNAsiRNAծ䗎㼭 RNAmiRNAծRNA 鷓ꂁ⡤RNA aptamer
瘝կ 

㖈㻑呍薗ꃑ蚋暟灇〄䧴⚰䎯꣌媯欰暟㛇餘呋ㅷ务㻑呍薗ꃑ涸㹁ꆀⴔ區㼆蚋去⸓⸂㷖ⴔ
區僽荛Ⱒꅾ銳涸ⴔ區絕卓〳㼆鵯碫蚋暟涸絕匬佖鸣⿺鷻鷐禹絡涸⠏⻊饰ⵌ䭷㼋⡲欽鴪ⵌ
佖㊤蚋暟涸珘㹁䚍ㄤ䲿넞鷻鷐佪桧涸湡涸կ 

湡⵸〳 欽✵欰暟呋ㅷ务㻑呍薗ꃑ蚋暟ⴔ區涸倰岁⚺銳剣蚃⯕岁ծqPCR 岁ծELISAծ餘
靶岁瘝Ⱖ务餘靶岁Ⱘ剣鳅㥩涸鷥䭊䚍ㄤ䫒㛇餘䎁䪓腊⸂⚂〳㹊梡㢴絆ⴔず傞ⴔ區䎾欽
鳅䎛կ劥俒ꅷ欽 LC-MS/MS 䒊用✫過崰呋ㅷ务㻑呍薗ꃑ涸㹁ꆀⴔ區倰岁կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸馄넞佪欰暟䟘䚍巊湱蒀靶⟉ LC-40D XSi ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-
8060NX 翫欽禹絡կ 

巊湱Ⱘ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-40A 荈 ⸓ 鵳 呋 㐼 SIL-40C XSi 
膴 孞 劼 DGU-405 叙 庛 盲 CTO-40C 
鳕 巊 岹 LC-40D XSi×2 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.118 

1.2 ⴔ區勵⟝  
巊湱蒀靶勵⟝

蒀 靶 叙 Shim-pack Scepter Claris C18-300 (100 mm x 2.1 mm I.D., 1.9 μm 
P/N227-31209-02䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨 ⸓ 湱 A 湱-10mM DIPEA+25mM HFIP 宐很巊B 湱-A 湱⛩臟=11v/v 
崨 鸟 0.3 mL/min 
叙 庛 55˫ 
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鵳 呋 ⡤ 獤 10 μL 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 10%傞ꢂ玐䎸錛邍 1կ 

邍 1. 崨⸓湱唑䏞峤膴玐䎸 

Time(min) Module Command Value 
5.00 Pumps Pump B Conc. 50 
5.10 Pumps Pump B Conc. 100 
6.10 Pumps Pump B Conc. 100 
6.10 Pumps Pump B Conc. 10 

10.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI- C I D 孞 300 kPa 
嬁 絈 ！ ⡙ 縨 +4 䱹 〡 庛 䏞 350˫ 
䱹 〡 歏 ⾓ -3 kV D L 庛 䏞 250˫ 
翸 送 歏 ⾓ -0.5 kV ⸈ 掚 懈 庛 䏞 400˫ 
꨺ ⻊ 孞 宆孞 3 L/min Q1/Q3 ⴔ鳹桧 Low 
⸈ 掚 孞 瑟孞 15 L/min 䪊 䲽 垷 䒭 MRM 
䎁 醋 孞 宆孞 3 L/min M R M ⿬ 侨 錛邍 2 

邍 2. MRM ⿬侨 

No. 务俒ぜ 薉俒ぜ CAS. No. 猌㶩㼆 Q1 Pre Bias (V) CE Q3 Pre Bias (V) 

1 犷碛꯷欰 Fomivirsen 
144245-52-

3 
834.00>319.05* 22.0 38.0 24.0 
953.30>319.10 24.0 40.0 16.0 

2 ⰻ叻 / / 
855.70>176.60* 30.0 49.0 20.0 
978.20>176.50 22.0 49.0 13.0 

岤1. *邍爙㹁ꆀ猌㶩2. ⰻ叻⚹ DNAⴔ㶩ꆀ⚹ 6854.8 Da 

1.3 叻ⲥㅷꂁⵖ 
叻ⲥ⪰㢊巊ⲥ烁獦》叻ⲥㅷ 1 mg欽馄紱宐很鍒䎇㹁㺂荛 1 mLꂁⵖ崽䏞⚹ 1000 

µg/mL 叻ⲥ⪰㢊巊կ 
叻ⲥ很巊》鷓ꆀ叻ⲥ⪰㢊巊欽瑟涯㛇餘很巊鷶紩獺ꅺ䎇幑⸈ⰻ叻很巊ꂁⵖ崽䏞

⚹1ծ2ծ5ծ10ծ20ծ50ծ100ծ200 ng/mL 涸㛇餘叻ⲥ很巊ⰻ叻崽䏞⚹ 50 ng/mLկ 

1.4 呋ㅷ⵸㢅椚 
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2絕卓♸雭雿 
2.1 叻ⲥ很巊蒀靶㕃 

鸑鵂Ⰼ倰⡙涸餘靶⿬侨⠏⻊過崰务犷碛꯷欰㹁ꆀ倰岁涸㹁ꆀ♴ꣳLLOQ1 ng/mL
⥌㐾嫱⚹ 17.7Ⱘ⡤犷碛꯷欰ㄤⰻ叻涸蒀靶㕃㥵㕃 1 䨾爙կ 

        
㕃 1. 犷碛꯷欰1 ng/mL䊩⿺ⰻ叻50 ng/mL〸MRM 㕃 

2.2 禹絡婎殆罌㻋 
犷碛꯷欰僽♧猫导⛐㻑呍薗ꃑⰦ絕匬务ゎ㢴⚡熧ꃑ㛇㔙♸♶Ꝑꛩꆄ㾩勞俱䱹鍘〳腊

〄欰ꬋ暵䒗䚍エ꣡罜㼋荝婎殆կ䨾⟄劥俒鵳遤✫禹絡婎殆罌㻋ⴔ區模吥ⲥ刼絁剒넞挿 200 
ng/mL 叻ⲥ很巊たⴔ區瑟涯很巊㥵ꅷ欽䌢錞巊湱禹絡瑟涯很巊务唬ⴀ䗎ꆀ犷碛꯷欰
犷碛꯷欰㥵ꅷ欽䟘䚍巊湱禹絡ⴭ偽婎殆Ⱘ⡤㥵㕃 2 䨾爙կ 

        
㕃 2. 䌢錞巊湱䊩ㄤ䟘䚍巊湱〸ⴔ區瑟涯很巊 MRM 㕃 

2.3 吥ⲥ刼絁 
䭽 1.2 务涸ⴔ區勵⟝ⴔ區禹⴩㛇餘叻ⲥ很巊崽䏞⚹ 1ծ2ծ5ծ10ծ20ծ50ծ100ծ200 

ng/mLկ⟄湡叻暟♸ⰻ叻涸崽䏞嫱⚹埇㗂叻䂽꬗獤嫱⚹紷㗂叻ꅷ欽ⰻ叻岁䒊用吥ⲥ刼絁

呋ㅷ곫㢅椚
˖ 獴》500 µL過崰荛1.5 mL猌䗱！务⸈Ⰶ500 µL鄬鍒巊嶴偒幊ざ㖲⺣կ

ⲙ⻊
˖ 崞⻊⣜妃⢪欽歌ꃫծpH=5.5涸⛩ꃑꜽ宐很巊崞⻊96㶰㔿湱蟋》匣կ
˖ 巵峤⢪欽pH=5.5涸⛩ꃑꜽ很巊很巊巵峤㔿湱蟋》匣կ
˖ 峤膴⢪欽500 µL pH=9.5焫ꃑ孲ꜽ很巊峤膴㔿湱蟋》匣2妃佐꧋峤膴巊կ

㹁㺂
˖ 宆オ㼆峤膴巊鵳遤宆オ⢪Ⱖ务剣劼很⵫䮦〄կ
˖ 㹁㺂㖈呋ㅷ很巊务⸈Ⰶⰻ叻䎇⢪欽馄紱宐㹁㺂荛1 mLկ

1.04e3Q 834.0000>319.0500 (-)
SN=17.75

3.0 3.5 4.0 4.5
0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

3.73e4ISTD 855.7000>176.6000 (-)

2.5 3.0 3.5
0.0e0

1.0e4

2.0e4

3.0e4

4.37e2Q 834.0000>319.0500 (-)

3.0 3.5 4.0 4.5

0.0e0

2.0e2

4.0e2

6.0e2

2.05e2Q 834.0000>319.0500 (-)

3.0 3.5 4.0 4.5

0.0e0

2.0e2

4.0e2

6.0e2
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㥵㕃 3 䨾爙կ㖈 1~200 ng/mL 絁䚍崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨⚹ 0.9998絁䚍葻㥩叻ⲥ
很巊㔐靀ⲥ烁䏞⚹ 92.7%~104.8%ⲥ烁䏞넞կ 

 
㕃 3. 吥ⲥ刼絁 

2.4 礵㺙䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝㼜崽䏞⚹ 2 ng/mL 涸㛇餘叻ⲥ很巊ꅾ撑ⴔ區 6 妃ꅾ撑䚍靶㕃㥵

㕃 4 䨾爙կ犷碛꯷欰⥂殆傞ꢂ RSD ⚹ 0.15%䂽꬗獤嫱 RSD ⚹ 3.88%ꅾ撑䚍絕卓葻㥩կ 

 
㕃 4. 2 ng/mL 㛇餘叻ⲥ很巊ꅾ撑ⴔ區 MRM 㕃n=6 

2.5 呋ㅷ崵㹁⿺⸈叻㹊낉絕卓 
䭽撑 1.4 务呋ㅷ㢅锐倰岁㼆過崰呋ㅷ鵳遤㢅锐副劼ⴔ區呋ㅷ务劢唬ⴀ犷碛꯷欰կ㼆

姼呋ㅷ鵳遤⸈叻㹊낉⸈叻ꆀ⚹ 20ծ100ծ400 ng/mL⸈叻た蒀靶㕃㥵㕃 5 䨾爙կꅾ撑㹊
낉 3 妃⸈叻絕卓㥵邍 3 䨾爙姼倰岁㔐佐桧⿺ꅾ撑䚍⢕կ 

     
㕃 5. 呋ㅷ⸈叻た MRM 㕃➢䊩荛〸⸈叻崽䏞ⴔⵆ⚹20ծ100ծ400 ng/mL 

邍 3. 過崰呋ㅷ务犷碛꯷欰㹁ꆀ⿺⸈叻絕卓 

⻊ざ暟ぜ 
呋ㅷ崽䏞

ng/mL 

⸈叻ꆀ20 ng/mL ⸈叻ꆀ100 ng/mL ⸈叻ꆀ400 ng/mL 

㔐佐桧(%) RSD(%) 㔐佐桧(%) RSD(%) 㔐佐桧(%) RSD(%) 

犷碛꯷欰 N.D. 83.2 7.72 90.6 5.33 92.4 6.46 

㢊岤N.D.邍爙劢唬ⴀ 

浓度比
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

面积比

0.0

0.5

1.0

1.5

2.0

2.5

3.0

福米韦生
y = 0.8193078x + 0.02104767
R² = 0.9997265    R = 0.9998632

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min

0.0

2.5

5.0

7.5

(x1,000)

7.44e3Q 834.0000>319.0500 (-)

3.0 3.5 4.0 4.5
0.0e0

2.0e3

4.0e3

6.0e3

3.61e4Q 834.0000>319.0500 (-)

3.0 3.5 4.0 4.5
0.0e0

1.0e4

2.0e4

3.0e4

1.31e5Q 834.0000>319.0500 (-)

3.0 3.5 4.0 4.5
0.0e0

5.0e4

1.0e5
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3絕雿 
劥俒ꅷ欽䀙峸馄넞佪欰暟䟘䚍巊湱禹絡♸♲ꅾ㔋匧勍餘靶⟉翫欽䒊用✫過崰务㻑呍薗

ꃑ蚋暟涸ⴔ區倰岁կ姼倰岁⾝併䏞넞⚂偽婎殆絁䚍薴㔵䎛㹊꣢呋ㅷ⸈叻唬崵㔐佐桧넞
〳欽✵欰暟㛇餘呋劥务㻑呍薗ꃑ蚋暟涸㹁ꆀⴔ區կ 
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LC-MS/MS 崵㹁過崰⚥导⛐㻑呍薗ꃑ蚋暟霿銯齡欰涸ゎꆀ 
 

䶰 銳劥俒ꅷ欽䀙峸馄넞佪欰暟䟘䚍巊湱蒀靶⟉♸♲ꅾ㔋匧勍餘靶翫欽䒊用✫過崰务导⛐
㻑呍薗ꃑ霿銯齡欰涸㹁ꆀⴔ區倰岁կ倰岁㷖낉霆絕卓邍僈⾝併䏞葻㥩2 ng/mL 㛇餘叻ⲥ
很巊⥌㐾嫱⚹ 12.82㖈 2~500 ng/mL 崽䏞薴㔵ⰻ㛇餘叻刼絁䚍葻㥩絁䚍湱Ⱒ禹侨⚹
0.9989ⲥ烁䏞⚹ 92.45%~106.72%礵㺙䏞㹊낉务10 ng/mL 叻ⲥ很巊ꅾ撑ⴔ區 6 妃
⥂殆傞ꢂ RSD ⚹ 0.165%䂽꬗獤嫱 RSD ⚹ 2.81%ꅾ撑䚍葻㥩㹊꣢呋ㅷ⸈叻㔐佐㹊낉
务10ծ50ծ400 ng/mL ⸈叻㔐佐桧ⴔⵆ⚹ 91%ծ110.7%ծ106.36%⸈叻㔐佐桧葻㥩կ
霪倰岁⾝併䏞넞ծ絁䚍ծꅾ撑䚍ㄤ⸈叻㔐佐桧葻㥩〳欽✵欰暟呋劥务霿銯齡欰㹁ꆀⴔ區կ 

Ⱒꝶ霒霿銯齡欰  LC-MS/MS  导⛐㻑呍薗ꃑ 

 
导⛐㻑呍薗ꃑAntisense oligonucleotides, ASOs僽♧猫屛毫䚍呍ꃑⴔ㶩鸑䌢歋 15

ⵌ 20 ⚡呍薗ꃑ⽀⯋絆䧭կⰦ⾲锐⚺銳鸑鵂➃䊨ざ䧭涸瀊Ꝇ呍ꃑ䎸⴩霃雦䧭♸暵㹁⥌⢪ RNA
mRNA䎸⴩匹邉鸑鵂礵烁⼐ꂁ湡叻 mRNA 副涸䎸⴩腊㢿暵䒗䚍㖑霋ⵆ䎇絕ざⵌ鵯❈
mRNA 副➢罜䕧ㆇ mRNA 涸⸆腊ㄤた絯涸䫒⡤餘ざ䧭鵂玐鴪ⵌ䫈ⵖ湡叻㛇㔔涸邍鴪
➢罜鵳遤湱Ⱒ氬氻涸屛毫կ 

霿銯齡欰Nusinersen僽♧猫导⛐㻑呍薗ꃑASO蚋暟⚁꡶霃雦欽✵屛毫腤넏䚍
聝蟥綫氿Spinal Muscular Atrophy, SMAկ霿銯齡欰꨽銳鸑鵂ꭤⰻ岤㼘絛蚋⽰湬䱹岤Ⰶ
腤넏ワ㔵涸腰腤巊务⟄烁⥂蚋暟腊㢿湬䱹⡲欽✵湡叻牟絑⯋կ㸐僽껷⚡⚂僽湡⵸屛毫 SMA
涸ꅾ銳蚋暟⛓♧կ 

餘靶岁歋✵Ⱖ⚁㾩䚍䔂ծ⾝併䏞넞ծ唬崵薴㔵㺈㖈㻑呍薗ꃑ欰暟呋劥唬崵务Ⱘ剣ꬋ䌢
㣐涸䎾欽悶⸂կ劥俒ꅷ欽 LC-MS/MS 䒊用✫過崰呋ㅷ务㻑呍薗ꃑ涸㹁ꆀⴔ區倰岁⚹湱Ⱒⴔ
區➃プ䲿⣘⿬罌կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸馄넞佪欰暟䟘䚍巊湱蒀靶⟉ LC-40D XSi ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-
8045RX 翫欽禹絡կ 

巊湱Ⱘ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-40A 荈 ⸓ 鵳 呋 㐼 SIL-40C XSi 
膴 孞 劼 DGU-405 叙 庛 盲 CTO-40C 
鳕 巊 岹 LC-40D XSi×2 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.118 

1.2 ⴔ區勵⟝  
巊湱蒀靶勵⟝

蒀 靶 叙 Shim-pack Scepter Claris C4-300 (50 mm x 2.1 mm I.D., 1.9 μm  
P/N227-31208-01䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 
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崨 ⸓ 湱 A 湱-10mM DIPEA+25mM HFIP 宐很巊B 湱-A 湱⛩臟=11v/v 
崨 鸟 0.3 mL/min 
叙 庛 55˫ 

鵳 呋 ⡤ 獤 10 μL 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 10%傞ꢂ玐䎸錛邍 1կ 

邍 1. 崨⸓湱唑䏞峤膴玐䎸 

Time(min) Module Command Value 
1.00 Pumps Pump B Conc. 10 
5.00 Pumps Pump B Conc. 50 
6.00 Pumps Pump B Conc. 100 
8.00 Pumps Pump B Conc. 100 
8.10 Pumps Pump B Conc. 10 

10.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI- C I D 孞 230 kPa 
㌂ ꛏ ⡙ 縨 +4 mm 䱹 〡 庛 䏞 300˫ 
䱹 〡 歏 ⾓ -3 kV D L 庛 䏞 250˫ 
翸 送 歏 ⾓ -1 kV ⸈ 掚 懈 庛 䏞 500˫ 
꨺ ⻊ 孞 宆孞 4 L/min 䪊 䲽 垷 䒭 MRM 
⸈ 掚 孞 瑟孞 20 L/min M R M ⿬ 侨 錛邍 2 
䎁 醋 孞 宆孞 3 L/min   

邍 2. MRM ⿬侨 

No. 务俒ぜ 薉俒ぜ CAS. No. 猌㶩㼆 Q1 Pre Bias (V) CE Q1 Pre Bias (V) 

1 霿銯齡欰 Nusinersen 1258984-36-9 
890.00>393.00* 24.0 44.0 25.0 

1017.00>393.00 50.0 54.0 25.0 

2 ⰻ叻 / / 855.60>176.80 24.0 55.0 28.0 

岤1. *邍爙㹁ꆀ猌㶩2. ⰻ叻⚹ DNAⴔ㶩ꆀ⚹ 6854.53 Da 

1.3 叻ⲥㅷꂁⵖ 
叻ⲥ⪰㢊巊ⲥ烁獦》叻ⲥㅷ 1 mg欽馄紱宐很鍒䎇㹁㺂荛 1 mLꂁⵖ崽䏞⚹ 1000 

µg/mL 叻ⲥ⪰㢊巊կ 
叻ⲥ很巊》鷓ꆀ叻ⲥ⪰㢊巊欽馄紱宐鷶紩獺ꅺ䧭 0.2ծ0.5ծ2ծ10ծ20ծ50 μg/mL

䊨⡲巊 》 10 μL 䊨⡲巊⸈Ⰶ 485 μL 瑟涯過崰ⱄ⸈Ⰶ 5ul ⰻ叻很巊10 μg/mL幊
⺣た䎇䭽 1.4 呋ㅷ⵸㢅锐倰䒭鵳遤㛇餘吥ⲥ刼絁挿涸ⵖ㢊կ 

1.4 呋ㅷ⵸㢅椚 
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2絕卓♸雭雿 
2.1 RX 猌㶩彂⿬侨⠏⻊ 

⚹罌㻋剒⠏涸 RX 猌㶩彂⿬侨⠏⻊✫㌂ꛏ⡙縨⿺翸送歏⾓㼆ㆇ䎾涸䕧ㆇ鸑鵂♴㕃 1
〄梡㌂ꛏ⡙縨㖈+4 mm ㄤ+5mm 㢅ㆇ䎾剒⠏鸑鵂㌂ꛏ⡙縨宐䎂涸靈侮㖈忘駈⾝併䏞
⵸䲿♴䲿⼮餘靶㼆㛇餘涸罣寓厩宐䎂猌㶩翸送宐䎂》Ɀ✵翸送歏⾓ծ㌂ꛏ⡙縨⿺⻊ざ暟
䚍餘霿銯齡欰㖈-1 kV 涸翸送歏⾓♴剣剒⠏涸ㆇ䎾կ 

㌂ꛏ⡙縨 翸送歏⾓ 
㕃 1. RX 猌㶩彂㌂ꛏ⡙縨⿺翸送歏⾓⠏⻊ 

2.2 蒀靶叙鷥䭊⿺⠏⻊ 
㻑呍薗ꃑ蚋暟歋✵ⰦⰨ剣㢴⚡熧ꃑ㛇㔙♸♶Ꝑꛩꆄ㾩勞俱䱹鍘〳腊〄欰ꬋ暵䒗䚍エ꣡

罜㼋荝婎殆⿺䂽䕎䒗䌢劥俒罌㻋✫䟘䚍巊湱絕ざ䟘䚍㞅俱ㄤ嶃㽻涸蒀靶叙ㄤ䌢錞 C18 㞅
俱涸蒀靶叙鵳遤ⴔ區㥵♴㕃䨾爙䌢錞蒀靶叙僒〄欰ꬋ暵䒗䚍エ꣡㼋荝䂽䕎䒗䌢ծ䬯㽵
罜䟘䚍㞅俱涸蒀靶叙䂽䕎㼆獦姻䌢㼺Ꝙկ 

呋ㅷ곫㢅椚
˖ 獴》485 µL過崰,⸈Ⰶ5μLⰻ叻䊨⡲巊⸈Ⰶ10 μL宐荛1.5 mL猌䗱！务⸈
Ⰶ500 µL鄬鍒巊嶴偒幊ざ㖲⺣կ

ⲙ⻊
˖ 崞⻊⣜妃⢪欽歌ꃫծpH=5.5涸⛩ꃑꜽ宐很巊崞⻊96㶰㔿湱蟋》匣կ
˖ 巵峤⢪欽pH=5.5涸⛩ꃑꜽ很巊很巊巵峤㔿湱蟋》匣կ
˖ 峤膴⢪欽500 µL pH=9.5焫ꃑ孲ꜽ很巊峤膴㔿湱蟋》匣2妃佐꧋峤膴巊կ

㹁㺂
˖ 宆オ㼆峤膴巊鵳遤宆オ⢪Ⱖ务剣劼很⵫䮦〄կ
˖ 㹁㺂⢪欽馄紱宐㹁㺂荛1 mLկ
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䌢錞 C18 蒀靶叙 䟘䚍蒀靶叙 
㕃 2. 䟘䚍ㄤꬋ䟘䚍蒀靶叙䊵䒗嫱鳅 

2.3 叻ⲥ很巊蒀靶㕃 
過崰㛇餘务霿銯齡欰㹁ꆀ♴ꣳLLOQ⚹ 2 ng/mL⥌㐾嫱⚹ 12.82霿銯齡欰ㄤⰻ叻

涸蒀靶㕃㥵㕃 3 䨾爙կ 

    
㕃 3. 霿銯齡欰2 ng/mL䊩⿺ⰻ叻50 ng/mL〸MRM 㕃 

2.4 禹絡婎殆罌㻋 
劥俒ꅷ欽䟘䚍巊湱絕ざ䟘䚍㞅俱蒀靶叙鵳遤✫霿銯齡欰ⴔ區鵳遤禹絡婎殆罌㻋ⴔ區

模吥ⲥ刼絁剒넞挿 500 ng/mL 叻ⲥ很巊たⴔ區瑟涯很巊瑟涯㢅偽蒀靶䂽唬ⴀ禹絡偽
婎殆Ⱘ⡤㥵㕃 4 䨾爙կ 

 
㕃 4. ⴔ區瑟涯很巊 MRM 㕃 

2.5 吥ⲥ刼絁 
䭽 1.2 务涸ⴔ區勵⟝ⴔ區㛇餘叻ⲥ很巊崽䏞⚹ 2ծ5ծ20ծ100ծ200ծ500 ng/mLկ⟄

湡叻暟♸ⰻ叻涸崽䏞嫱⚹埇㗂叻䂽꬗獤嫱⚹紷㗂叻ꅷ欽ⰻ叻岁䒊用吥ⲥ刼絁㥵㕃 5 䨾
爙կ㖈 2~500 ng/mL 絁䚍崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨⚹ 0.9989絁䚍葻㥩叻ⲥ很巊㔐靀
ⲥ烁䏞⚹ 92.45%~106.72%ⲥ烁䏞넞կ 

5.47eQ 890.00>393.00 (-)

保留时间  (min
7.0 7.2 7.4 7.6 7.8 8.0

0.00

%

100.00

8.22e3Q 890.00>393.00 (-)

保留时间  (min) 
3.6 3.8 4.0 4.2 4.4

0.00

%

100.00

2.12e2Q 890.00>393.00 (-)

RT=4.051
SN=12.82

保留时间  (min) 
3.50 3.75 4.00 4.25 4.50 4.75

0.00

%

100.00

4.95e3ISTD 855.60>176.80 (-) RT=2.595
SN=4942.98

保留时间  (min) 
2.0 2.5 3.0 3.5

0.00

%

100.00

0.00e0Q 890.00>393.00 (-)

20240830_OPT-after_wash_010
20240830_OPT-after_2ng_002

0 2 4 6 8

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2
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㕃 5. 吥ⲥ刼絁 

2.6 礵㺙䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝㼜崽䏞⚹ 10 ng/mL 涸㛇餘叻ⲥ很巊ꅾ撑ⴔ區 6 妃ꅾ撑䚍靶㕃㥵

㕃 6 䨾爙կ霿銯齡欰⥂殆傞ꢂ RSD ⚹ 0.165%䂽꬗獤嫱 RSD ⚹ 2.81%ꅾ撑䚍絕卓葻㥩կ 

 
㕃 6. 10 ng/mL 㛇餘叻ⲥ很巊ꅾ撑ⴔ區 MRM 㕃n=6 

2.7 呋ㅷ崵㹁⿺⸈叻㹊낉絕卓 
䭽撑 1.4 务呋ㅷ㢅锐倰岁㼆過崰呋ㅷ鵳遤㢅锐副劼ⴔ區呋ㅷ务劢唬ⴀ霿銯齡欰կ㼆

姼呋ㅷ鵳遤⸈叻㹊낉⸈叻ꆀ⚹ 10ծ50ծ400 ng/mLկꅾ撑㹊낉 3 妃⸈叻絕卓㥵邍 3 䨾
爙姼倰岁㔐佐桧⿺ꅾ撑䚍葻㥩կ 

邍 3. 過崰呋ㅷ务霿銯齡欰㹁ꆀ⿺⸈叻絕卓 

No. ⻊ざ暟ぜ 
呋ㅷ崽䏞

ng/mL 

⸈叻ꆀ10 ng/mL ⸈叻ꆀ50 ng/mL ⸈叻ꆀ400 ng/mL 

㔐佐桧(%) RSD(%) 㔐佐桧(%) RSD(%) 㔐佐桧(%) RSD(%) 

1 霿銯齡欰 N.D. 91.0 8.16 110.7 4.92 106.36 3.37 

㢊岤N.D.邍爙劢唬ⴀ 

3絕雿 
劥俒ꅷ欽䀙峸馄넞佪欰暟䟘䚍巊湱禹絡♸♲ꅾ㔋匧勍餘靶⟉翫欽䒊用✫過崰务㻑呍薗

ꃑ蚋暟霿銯齡欰涸ⴔ區倰岁կ霪倰岁⾝併䏞넞ծ罣欽䚍㥩偽婎殆⸈叻㔐佐桧珘㹁〳ꬑ
〳欽✵㹊꣢欰暟呋劥㛇餘务㻑呍薗ꃑ蚋暟霿銯齡欰涸㹁ꆀⴔ區կ 

  

浓度比
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1
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FOREWORD 
  
The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for 
Human Use (ICH) has the mission of achieving greater regulatory harmonization worldwide to 
ensure that safe, effective, and high-quality medicines are developed, registered, and maintained 
in the most resource-efficient manner. By harmonizing the regulatory expectations in regions 
around the world, ICH guidelines have substantially reduced duplicative clinical studies, 
prevented unnecessary animal studies, standardized safety reporting and marketing application 
submissions, and contributed to many other improvements in the quality of global drug 
development and manufacturing and the products available to patients.  
  
ICH is a consensus-driven process that involves technical experts from regulatory authorities and 
industry parties in detailed technical and science-based harmonization work that results in the 
development of ICH guidelines. The commitment to consistent adoption of these consensus-
based guidelines by regulators around the globe is critical to realizing the benefits of safe, 
effective, and high-quality medicines for patients as well as for industry. As a Founding 
Regulatory Member of ICH, the Food and Drug Administration (FDA) plays a major role in the 
development of each of the ICH guidelines, which FDA then adopts and issues as guidance to 
industry. 
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M10 BIOANALYTICAL METHOD VALIDATION AND STUDY 
SAMPLE ANALYSIS  

Guidance for Industry1 
 

 
This guidance represents the current thinking of the Food and Drug Administration (FDA or Agency) on 
this topic. It does not establish any rights for any person and is not binding on FDA or the public. You can 
use an alternative approach if it satisfies the requirements of the applicable statutes and regulations. To 
discuss an alternative approach, contact the FDA office responsible for this guidance as listed on the title 
page.  
 

 
 
 
I. INTRODUCTION (1)2 
 

A. Objective (1.1) 
 
This guidance is intended to provide recommendations for the validation of bioanalytical 
methods for chemical and biological drug quantification and their application in the analysis of 
study samples. Adherence to the principles presented in this guidance will ensure the quality and 
consistency of the bioanalytical data in support of the development and market approval of both 
chemical and biological drugs.  
 
The objective of the validation of a bioanalytical method is to demonstrate that it is suitable for 
its intended purpose. You may use an alternative approach from the recommendations in this 
guidance if it satisfies the requirements of applicable statutes and regulations. Alternative 
approaches should be supported by appropriate scientific justification. Applicants are encouraged 
to consult the regulatory authority(ies) regarding significant changes in method validation 
approaches when an alternate approach is proposed or taken. This guidance replaces the ICH 
draft guidance for industry M10 Bioanalytical Method Validation, issued on June 27, 2019.3 
 

B. Background (1.2) 
 
Concentration measurements of chemical and biological drug(s) and their metabolite(s) in 
biological matrices are an important aspect of drug development. The results of studies 
employing such methods contribute to regulatory decisions regarding the safety and efficacy of 

 
1 This guidance was developed within an Expert Working Group of the International Council for Harmonisation of 
Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) and has been subject to 
consultation by the regulatory parties, in accordance with the ICH process. This document was endorsed by the 
Regulatory Members of the ICH Assembly at Step 4 of the ICH process on May 24, 2022.  
2 The numbers in parentheses reflect the organizational breakdown of the document endorsed by the Regulatory 
Members of the ICH Assembly at Step 4 of the ICH process, May 24, 2022. 
3 We update guidances periodically. For the most recent version of a guidance, check the FDA guidance web page 
at https://www.fda.gov/regulatory-information/search-fda-guidance-documents. 

https://www.fda.gov/regulatory-information/search-fda-guidance-documents
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drug products. It is therefore critical that the bioanalytical methods used are well characterized, 
appropriately validated, and documented in order to ensure reliable data to support regulatory 
decisions.  
 
This guidance intends to facilitate development of drugs in accordance with the principles of the 
3Rs (Reduce, Refine, Replace) for animal studies, where valid. 
 

C. Scope (1.3) 
 
This guidance describes the validation of bioanalytical methods and study sample analysis that 
are expected to support regulatory decisions. The guidance is applicable to the bioanalytical 
methods used to measure concentrations of chemical and biological drug(s) and their 
metabolite(s) in biological samples (e.g., blood, plasma, serum, other body fluids or tissues) 
obtained in nonclinical toxicokinetic (TK) studies conducted according to the principles of Good 
Laboratory Practice (GLP), nonclinical pharmacokinetic (PK) studies conducted as surrogates 
for clinical studies, and all phases of clinical trials, including comparative 
bioavailability/bioequivalence (BA/BE) studies, in regulatory submissions. Full method 
validation is recommended for the primary matrix intended to support regulatory submissions. 
Additional matrices should be validated as necessary.  
 
For studies that are not submitted for regulatory approval or not considered for regulatory 
decisions regarding safety, efficacy, or labeling (e.g., exploratory investigations), applicants may 
decide on the level of qualification that supports their own internal decision-making.  
 
The information in this guidance applies to the quantitative analysis by ligand binding assays 
(LBAs) and chromatographic methods such as liquid chromatography (LC) or gas 
chromatography (GC), which are typically used in combination with mass spectrometry (MS) 
detection. 
 
For studies that are subject to GLP or Good Clinical Practice (GCP) requirements, the 
bioanalysis of study samples must conform to those requirements. The bioanalysis of biomarkers 
and bioanalytical methods used for the assessment of immunogenicity are not within the scope of 
this guidance. 
 
In general, FDA’s guidance documents do not establish legally enforceable responsibilities. 
Instead, guidances describe the Agency’s current thinking on a topic and should be viewed only 
as recommendations, unless specific regulatory or statutory requirements are cited. The use of 
the word should in Agency guidances means that something is suggested or recommended, 
but not required.  
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II. GENERAL PRINCIPLES (2) 
 

A. Method Development (2.1) 
 
The purpose of bioanalytical method development is to define the design, operating conditions, 
limitations, and suitability of the method for its intended purpose and to ensure that the method is 
ready for validation. 
 
Before or during the development of a bioanalytical method, the applicant is encouraged to, if 
feasible, understand the analyte of interest (e.g., the physicochemical properties of the drug, in 
vitro and in vivo metabolism, preferential distribution between red blood cells and plasma, and 
protein binding) and consider aspects of any prior analytical methods that may be applicable. 
 
Method development involves identifying the procedures and conditions involved with 
quantifying the analyte. Method development can include the characterization of the following 
bioanalytical elements: reference standards, critical reagents, calibration curve, quality control 
samples (QCs), selectivity and specificity, sensitivity, accuracy, precision, recovery, stability of 
the analyte, and minimum required dilution (MRD). 
 
Bioanalytical method development does not require extensive record keeping or notation. Once 
the method has been developed, bioanalytical method validation proves that the method is suited 
to the analysis of the study samples.  
 
If a problem is encountered with the method during the analysis of nonclinical or clinical study 
samples that requires that the analysis be stopped, any changes to the method and the rationale 
should be documented. 
 

B. Method Validation (2.2) 
 

1. Full Validation (2.2.1) 
 
Bioanalytical method validation is important to ensure the acceptability of assay performance 
and the reliability of analytical results. A bioanalytical method is defined as a set of procedures 
used for measuring analyte concentrations in biological samples. A full validation of a 
bioanalytical method should be performed when establishing a bioanalytical method for the 
quantification of an analyte in clinical and in applicable nonclinical studies. Full validation 
should also be performed when implementing an analytical method that is reported in the 
literature and when a commercial kit is repurposed for bioanalytical use in drug development. 
Usually, one analyte has to be determined, but on occasion it may be appropriate to measure 
more than one analyte. This may involve two different drugs, a parent drug with its metabolites 
or the enantiomers or isomers of a drug. In these cases, the principles of validation and analysis 
apply to all analytes of interest. For chromatographic methods, a full validation should include 
the following elements, unless otherwise justified: selectivity, specificity, matrix effect, 
calibration curve (response function), range (lower limit of quantification (LLOQ) to upper limit 
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of quantification (ULOQ)), accuracy, precision, carryover, dilution integrity, stability, and 
reinjection reproducibility.  

For LBAs, the following elements should be evaluated, unless otherwise justified: specificity, 
selectivity, calibration curve (response function), range (LLOQ to ULOQ), accuracy, precision, 
carryover, dilution linearity, and stability. If necessary, parallelism can be conducted when 
appropriate study samples are available.  

The assessments that are performed during validation should be relevant to the sample analysis 
workflow. The matrix used for bioanalytical method validation should be the same as the matrix 
of the study samples, including anticoagulants and additives. In cases in which it may be difficult 
to obtain an identical matrix to that of the study samples (e.g., rare matrices such as tissue, 
cerebrospinal fluid, bile or in cases where free drug is measured), surrogate matrices may be 
acceptable for analytical method validation.  

The choice of surrogate matrix should be scientifically justified. Matrix differences within species 
(e.g., age, ethnicity, sex) are generally not considered different when validating a method. 

A specific, detailed, written description of the bioanalytical method and validation procedure 
should be established a priori. This description may be in the form of a protocol, study plan, 
report, notebook, or Standard Operating Procedure (SOP). 

2. Partial Validation (2.2.2)

Modifications to a fully validated analytical method may be evaluated by partial validation. Partial 
validation can range from as little as one accuracy and precision determination to a nearly full 
validation (refer to section VI.A (6.1)). The items in a partial validation should be determined 
according to the extent and nature of the changes made to the method. 

3. Cross Validation (2.2.3)

Cross validation is required to demonstrate how the reported data are related when multiple 
bioanalytical methods and/or multiple bioanalytical laboratories are involved (refer to section VI.B 
(6.2)).

III. CHROMATOGRAPHY (3)

A. Reference Standards (3.1)

During method validation and the analysis of study samples, a blank biological matrix is spiked 
with the analyte(s) of interest using solutions of reference standard(s) to prepare calibration 
standards and QCs. Calibration standards and QCs should be prepared from separate stock 
solutions. However, calibration standards and QCs may be prepared from the same stock 
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solution provided the accurate preparation and stability of the stock solution should have been 
verified.  
 
A suitable internal standard (IS) should be added to all calibration standards, QCs, and study 
samples during sample processing. The absence of an IS should be justified.  
 
It is important that the reference standard is well characterized and the quality (e.g., purity, 
identity) of the reference standard and the suitability of the IS is ensured, as the quality will 
affect the outcome of the analysis and, therefore, the study data. The reference standard used 
during validation and study sample analysis should be obtained from an authentic and traceable 
source. The reference standard should be identical to the analyte. If this is not possible, an 
established form (e.g., salt or hydrate) of known quality should be used. 
 
Suitable reference standards include compendial standards, commercially available standards or 
sufficiently characterized standards prepared in-house or by an external organization. A 
certificate of analysis (CoA) or an equivalent alternative is recommended to ensure quality and to 
provide information on the purity, storage conditions, retest/expiration date and batch number of 
the reference standard.  
 
A CoA is not required for the IS as long as the suitability for use is demonstrated, e.g., a lack of 
analytical interference is shown for the substance itself or any impurities thereof.  
 
When MS detection is used, the use of the stable isotope-labeled analyte as the IS is 
recommended whenever possible. However, it is important that the labeled standard is of high 
isotope purity and that no isotope exchange reaction occurs. The presence of unlabeled analyte 
should be checked and if unlabeled analyte is detected, the potential influence should be 
evaluated during method validation. 
 
Stock and working solutions should only be prepared from reference standards that are within the 
stability period as documented in the CoA (either expiration date or the retest date). 
 

B. Validation (3.2) 
 

1. Selectivity (3.2.1) 
 
Selectivity is the ability of an analytical method to differentiate and measure the analyte in the 
presence of potential interfering substances in the blank biological matrix.  
 
Selectivity should be evaluated using blank samples (matrix samples processed without addition 
of an analyte or IS) obtained from at least six individual sources/lots (non-hemolyzed and non-
lipemic). Use of fewer sources may be acceptable in the case of rare matrices. Selectivity for the 
IS should also be evaluated. 
 
The evaluation of selectivity should demonstrate that no significant response attributable to 
interfering components is observed at the retention time(s) of the analyte or the IS in the blank 
samples. Responses attributable to interfering components should not be more than 20% of the 
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analyte response at the LLOQ and not more than 5% of the IS response in the LLOQ sample for 
each matrix. 
 
For the investigation of selectivity in lipemic matrices at least one source of matrix should be 
used. To be scientifically meaningful, the matrix used for these tests should be representative as 
much as possible of the expected study samples. A naturally lipemic matrix with abnormally 
high levels of triglycerides should be obtained from donors. Although it is recommended to use 
lipemic matrix from donors, if this is difficult to obtain, matrix can be spiked with triglycerides 
even though it may not be representative of study samples. However, if the drug impacts lipid 
metabolism or if the intended patient population is hyperlipidemic, the use of spiked samples is 
discouraged. This evaluation is not necessary for nonclinical studies unless the drug impacts lipid 
metabolism or is administered in a particular animal strain that is hyperlipidemic.  
 
For the investigation of selectivity in hemolyzed matrices at least one source of matrix should be 
used. Hemolyzed matrices should be obtained by spiking matrix with hemolyzed whole blood (at 
least 2% V/V) to generate a visibly detectable hemolyzed sample.  
 

2. Specificity (3.2.2) 
 
Specificity is the ability of a bioanalytical method to detect and differentiate the analyte from 
other substances, including its related substances (e.g., substances that are structurally similar to 
the analyte, metabolites, isomers, impurities, degradation products formed during sample 
preparation, or concomitant medications that are expected to be used in the treatment of patients 
with the intended indication). 
 
If the presence of related substances is anticipated in the biological matrix of interest, the impact 
of such substances should be evaluated during method validation, or alternatively, in the pre-
dose study samples. In the case of LC-MS based methods, to assess the impact of such 
substances, the evaluation may include comparing the molecular weight of a potential interfering 
related substance with the analyte and chromatographic separation of the related substance from 
the analyte.  
 
Responses detected and attributable to interfering components should not be more than 20% of 
the analyte response at the LLOQ and not more than 5% of the IS response in the LLOQ sample. 
 
The possibility of back-conversion of a metabolite into the parent analyte during the successive 
steps of the analysis (including extraction procedures or in the MS source) should also be 
evaluated when relevant (e.g., potentially unstable metabolites such as ester analytes to 
ester/acidic metabolites, unstable N-oxides or glucuronide metabolites, lactone-ring structures). 
It is acknowledged that this evaluation will not be possible in the early stages of drug 
development of a new chemical entity when the metabolism is not yet evaluated. However, this 
issue should be investigated, and partial validation performed, if needed. The extent of back-
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conversion, if any, should be established and the impact on the study results should be discussed 
in the Bioanalytical Report. 
 

3. Matrix Effect (3.2.3) 
 
A matrix effect is defined as an alteration of the analyte response due to interfering and often 
unidentified component(s) in the sample matrix. During method validation the matrix effect 
between different independent sources/lots should be evaluated. 
 
The matrix effect should be evaluated by analyzing at least three replicates of low and high QCs, 
each prepared using matrix from at least six different sources/lots. For each individual matrix 
sources/lots evaluated, the accuracy should be within ±15% of the nominal concentration and the 
precision (percent coefficient of variation (%CV)) should not be greater than 15%. Use of fewer 
sources/lots may be acceptable in the case of rare matrices.  
 
The matrix effect should also be evaluated in relevant patient populations or special populations 
(e.g., hepatically impaired or renally impaired) when available. An additional evaluation of the 
matrix effect is recommended using hemolyzed or lipemic matrix samples during method 
validation on a case-by-case basis, especially when these conditions are expected to occur within 
the study.  
 

4. Calibration Curve and Range (3.2.4) 
 
The calibration curve demonstrates the relationship between the nominal analyte concentration 
and the response of the analytical platform to the analyte. Calibration standards, prepared by 
spiking matrix with a known quantity of analyte(s), span the calibration range and comprise the 
calibration curve. Calibration standards should be prepared in the same biological matrix as the 
study samples. The calibration range is defined by the LLOQ, which is the lowest calibration 
standard, and the ULOQ, which is the highest calibration standard. There should be one 
calibration curve for each analyte studied during method validation and for each analytical run. 
 
A calibration curve should be generated with a blank sample, a zero sample (blank sample spiked 
with IS), and at least six concentration levels of calibration standards, including the LLOQ and 
the ULOQ.  
 
A simple regression model that adequately describes the concentration-response relationship 
should be used. The selection of the regression model should be directed by written procedures. 
The regression model, weighting scheme, and transformation should be determined during the 
method validation. Blank and zero samples should not be included in the determination of the 
regression equation for the calibration curve. Each calibration standard may be analyzed in 
replicate, in which case data from all acceptable replicates should be used in the regression 
analysis. 
 
The calibration curve parameters should be reported (e.g., slope and intercept in the case of a 
linear model). The back-calculated concentrations of the calibration standards should be 
presented together with the calculated mean accuracy and precision values. All acceptable curves 
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obtained during validation, based on a minimum of three independent runs over several days, 
should be reported. The accuracy of the back-calculated concentrations of each calibration 
standard should be within ±20% of the nominal concentration at the LLOQ and within ±15% at 
all the other levels. At least 75% of the calibration standards with a minimum of six calibration 
standard levels should meet the above criteria.  
 
In the case that replicates are used, the criteria (within ±15% or ±20% for LLOQ) should also be 
fulfilled for at least 50% of the calibration standards tested per concentration level. In the case 
that a calibration standard does not comply with these criteria, this calibration standard sample 
should be rejected, and the calibration curve without this calibration standard should be 
reevaluated, including regression analysis. For accuracy and precision runs, if all replicates of the 
LLOQ or the ULOQ calibration standard in a run are rejected, then the run should be rejected, 
the possible source of the failure should be determined and the method revised, if necessary. If 
the next validation run also fails, then the method should be revised before restarting validation.  
 
The calibration curve should be prepared using freshly spiked calibration standards in at least 
one assessment. Subsequently, frozen calibration standards can be used within their defined 
period of stability. 
 

5. Accuracy and Precision (3.2.5) 
 

a. Preparation of quality control samples (3.2.5.1) 
 
The QCs are intended to mimic study samples and should be prepared by spiking matrix with a 
known quantity of analyte, storing them under the conditions anticipated for study samples and 
analyzing them to assess the validity of the analytical method. 
 
Calibration standards and the QCs should be prepared from separate stock solutions in order to 
avoid biased estimations which are not related to the analytical performance of the method. If 
calibration standards and the QCs may be prepared from the same stock solution, the accuracy 
and stability of the stock solution should be verified. A single source of blank matrix may be 
used, which should be free of interference or matrix effects, as described in section III.B.3 
(3.2.3). 
 
During method validation the QCs for accuracy and precision runs should be prepared at a 
minimum of 4 concentration levels within the calibration curve range: the LLOQ, within 3 times 
of the LLOQ (low QC), around 30% to 50% of the calibration curve range (medium QC) and at 
least 75% of the ULOQ (high QC).  
 
For non-accuracy and precision validation runs, low, medium, and high QCs may be analyzed in 
duplicate. These QCs, along with the calibration standards, will provide the basis for the 
acceptance or rejection of the run.  
 

b. Evaluation of accuracy and precision (3.2.5.2) 
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Accuracy and precision should be determined by analyzing the QCs within each run (within-run) 
and in different runs (between-run). Accuracy and precision should be evaluated using the same 
runs and data. 
 
Within-run accuracy and precision should be evaluated by analyzing at least five replicates at 
each QC concentration level in each analytical run. Between-run accuracy and precision should 
be evaluated by analyzing each QC concentration level in at least three analytical runs over at 
least two days. To enable the evaluation of any trends over time within one run, it is 
recommended to demonstrate accuracy and precision of the QCs over at least one of the runs in a 
size equivalent to a prospective analytical run of study samples. Reported method validation data 
and the determination of accuracy and precision should include all results obtained, including 
individual QCs outside of the acceptance criteria, except those cases where errors are obvious 
and documented. Within-run accuracy and precision data should be reported for each run. If the 
within-run accuracy or precision criteria are not met in all runs, an overall estimate of within-run 
accuracy and precision for each QC level should be calculated. Between-run (intermediate) 
precision and accuracy should be calculated by combining the data from all runs.  
 
The calibration curves for these assessments should be prepared using freshly spiked calibration 
standards in at least one run. If freshly spiked calibration standards are not used in the other runs, 
stability of the frozen calibration standards should be demonstrated. 
 
The accuracy at each concentration level should be within ±15% of the nominal concentration, 
except at the LLOQ, where it should be within ±20%. The precision (%CV) of the 
concentrations determined at each level should not exceed 15%, except at the LLOQ, where it 
should not exceed 20%. For non-accuracy and precision validation runs, at least 2/3 of the total 
QCs and at least 50% at each concentration level should be within ±15% of the nominal values. 
 

6. Carryover (3.2.6) 
 
Carryover is an alteration of a measured concentration due to residual analyte from a preceding 
sample that remains in the analytical instrument.  
 
Carryover should be assessed and minimized during method development. During validation 
carryover should be assessed by analyzing blank samples after the calibration standard at the 
ULOQ. Carryover in the blank samples following the highest calibration standard should not be 
greater than 20% of the analyte response at the LLOQ and 5% of the response for the IS. If it 
appears that carryover is unavoidable, study samples should not be randomized. Specific 
measures should be considered, validated, and applied during the analysis of the study samples, 
so that carryover does not affect accuracy and precision. This could include the injection of blank 
sample(s) after samples with an expected high concentration, before the next study sample. 
 

7. Dilution Integrity (3.2.7) 
 
Dilution integrity is the assessment of the sample dilution procedure, when required, to confirm 
that it does not impact the accuracy and precision of the measured concentration of the analyte. 
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The same matrix from the same species used for preparation of the QCs should be used for 
dilution. 
 
Dilution QCs should be prepared with analyte concentrations in matrix that are greater than the 
ULOQ and then diluted with blank matrix. At least five replicates per dilution factor should be 
tested in one run to determine if concentrations are accurately and precisely measured within the 
calibration range. The dilution factor(s) and concentrations applied during study sample analysis 
should be within the range of the dilution factors and concentrations evaluated during validation. 
The mean accuracy of the dilution QCs should be within ±15% of the nominal concentration and 
the precision (%CV) should not exceed 15%. 
 
In the cases of rare matrices, use of a surrogate matrix for dilution may be acceptable. It should 
be demonstrated that this does not affect precision and accuracy.  
 

8. Stability (3.2.8) 
 
Stability evaluations should be carried out to ensure that every step taken during sample 
preparation, processing, and analysis as well as the storage conditions used do not affect the 
concentration of the analyte.  
 
The storage and analytical conditions applied to the stability tests, such as the sample storage 
times and temperatures, sample matrix, anticoagulant and container materials, should reflect 
those used for the study samples. Reference to data published in the literature is not considered 
sufficient. Validation of storage periods should be performed on QCs that have been stored for a 
time that is equal to or longer than the study sample storage periods. 
 
Stability of the analyte in the matrix is evaluated using low and high concentration QCs. Aliquots 
of the low and high QCs are analyzed at time zero and after the applied storage conditions that 
are to be evaluated. One bulk QC should be prepared at each concentration level. For each 
concentration tested, the bulk sample should be divided into a minimum of three aliquots that 
will be stored, stressed, and analyzed.  
 
The QCs should be analyzed against a calibration curve, obtained from freshly spiked calibration 
standards in a run with its corresponding freshly spiked QCs or QCs for which stability has been 
proven. The mean concentration at each QC level should be within ±15% of the nominal 
concentration. If the concentrations of the study samples are consistently higher than the ULOQ 
of the calibration range, the concentration of the high QC should be adjusted to reflect these 
higher concentrations. It is recognized that this may not be possible in nonclinical studies due to 
solubility limitations. 
 
For fixed dose combination products and specifically labeled drug regimens, the freeze-thaw, 
bench top, and long-term stability tests of an analyte in matrix should be conducted with the 
matrix spiked with all of the dosed compounds.  
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The following stability tests should be evaluated: 
 
(1) Stability of the Analyte in Matrix  

 
Freeze-Thaw Stability in Matrix  

 
To assess the impact of repeatedly removing samples from frozen storage, the stability of the 
analyte should be assessed after multiple cycles of freezing and thawing. Low and high QCs 
should be thawed and analyzed according to the same procedures as the study samples. QCs 
should be kept frozen for at least 12 hours between the thawing cycles. QCs for freeze-thaw 
stability should be assessed using freshly prepared calibration standards and QCs, or QCs for 
which stability has been proven. The number of freeze-thaw cycles validated should equal or 
exceed that of the freeze-thaw cycles undergone by the study samples, but a minimum of 
three cycles should be conducted. 
 
Bench Top (Short-Term) Stability in Matrix  

 
Bench top matrix stability experiments should be designed and conducted to cover the 
laboratory handling conditions for the study samples. 
 
Low and high QCs should be thawed in the same manner as the study samples and kept on 
the bench top at the same temperature and for at least the same duration as the study samples. 
 
The total time on the bench top should be concurrent; additive exposure to bench top 
conditions should not be used (i.e., time from each freeze-thaw evaluation should not be 
added up). 
 
Long-Term Stability in Matrix  

 
The long-term stability of the analyte in matrix stored in the freezer should be established. 
Low and high QCs should be stored in the freezer under the same storage conditions and at 
least for the same duration as the study samples.  

 
For chemical drugs, the stability at one temperature (e.g., -20°C) to can be extrapolated to 
lower temperatures (e.g., -70°/-80°C). 
 
For biological drugs, a bracketing approach can be applied, e.g., in the case that the stability 
has been demonstrated at -70°/-80°C and at -20°C, then it is not necessary to investigate the 
stability at temperatures in between those two points at which study samples will be stored.  
 

(2) Stability of the Analyte in Processed Samples  
 
The stability of processed samples, including the time until completion of analysis (in the 
autosampler/instrument), should be determined. For example: 
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• Stability of the processed sample under the storage conditions to be used during the 
analysis of study samples (dry extract or in the injection phase)  

 
• On-instrument/autosampler stability of the processed sample at injector or autosampler 

temperature  
 

The total time that a processed sample is stored should be concurrent (i.e., autosampler and 
other storage times should not be added together). 
 

(3) Stability of the Analyte and IS in Stock and Working Solutions 
 
The stability of the stock and working solutions of the analyte and IS should be determined 
under the storage conditions used during the analysis of study samples by using the lowest 
and the highest concentrations of these solutions. They should be assessed using the response 
of the detector. Stability of the stock and working solutions should be tested with an 
appropriate dilution, taking into consideration the linearity and measuring range of the 
detector. If the stability varies with concentration, then the stability of all concentrations of 
the stock and working solutions should be assessed. If no isotopic exchange occurs for the 
stable isotopically labeled IS under the same storage conditions as the analyte for which the 
stability is demonstrated, then no additional stability determinations for the IS are necessary. 
If the reference standard expires, or it is past the retest date, the stability of the stock 
solutions made previously with this lot of reference standard are defined by the expiration or 
retest date established for the stock solution. Stock and working solutions should not be made 
from reference standards solely for extending the expiration date for the use of the reference 
standard.  
 

In addition, the following test should be performed, if applicable: 
 
(4) Stability of the Analyte in Whole Blood  

 
Sufficient attention should be paid to the stability of the analyte in the sampled matrix 
(blood) directly after collection from subjects and prior to preparation for storage to ensure 
that the concentrations obtained by the analytical method reflect the concentrations of the 
analyte in the subject’s blood at the time of sample collection.  
 
If the matrix used is plasma, the stability of the analyte in blood should be evaluated during 
method development (e.g., using an exploratory method in blood) or during method 
validation. The results should be provided in the Validation Report.  
 

9. Reinjection Reproducibility (3.2.9) 
 
Reproducibility of the method is assessed by replicate measurements of the QCs and is usually 
included in the assessment of precision and accuracy. However, if samples could be reinjected 
(e.g., in the case of instrument interruptions or other reasons such as equipment failure), 
reinjection reproducibility should be evaluated to establish the viability of the processed samples 
and to support their storage prior to reinjection. 
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Reinjection reproducibility is assessed by reinjecting a run that is comprised of calibration 
standards and a minimum of five replicates of the low, middle, and high QCs after storage. The 
precision and accuracy of the reinjected QCs establish the viability of the processed samples.  
 
The results should be included in the Validation Report or provided in the Bioanalytical Report 
of the study where it was conducted. 
 

C. Study Sample Analysis (3.3) 
 
The analysis of study samples can be carried out after validation has been completed, however, it 
is understood that some parameters may be completed at a later stage (e.g., long-term stability). 
By the time the data are submitted to a regulatory authority, the bioanalytical method validation 
should have been completed. The study samples, QCs, and calibration standards should be 
processed in accordance with the validated analytical method. If system suitability is assessed, a 
predefined specific study plan, protocol, or SOP should be used. System suitability, including 
apparatus conditioning and instrument performance, should be determined using samples that are 
independent of the calibration standards and QCs for the run. Subject samples should not be used 
for system suitability. The IS responses of the study samples should be monitored to determine 
whether there is systemic IS variability. Refer to Table 1 for recommendations regarding 
documentation. 
 

1. Analytical Run (3.3.1) 
 
An analytical run should consist of a blank sample (processed matrix sample without analyte and 
without IS), a zero sample (processed matrix with IS), calibration standards at a minimum of six 
concentration levels, at least three levels of QCs (low, medium, and high) in duplicate (or at least 
5% of the number of study samples, whichever is higher) and the study samples to be analyzed. 
The QCs should be interspersed in the run in such a way that the accuracy and precision of the 
whole run is ensured. Study samples should always be bracketed by QCs.  
 
The calibration standards and QCs should be spiked independently using separately prepared 
stock solutions unless the accuracy and stability of the stock solutions have been verified. All 
samples (calibration standards, QCs, and study samples) should be processed and extracted as 
one single batch of samples in the order in which they are intended to be analyzed. Analyzing 
samples that were processed as several separate batches in a single analytical run is discouraged. 
If such an approach cannot be avoided, for instance due to bench top stability limitations, each 
batch of samples should include low, medium, and high QCs. 
 
For comparative BA/BE studies, it is advisable to analyze all samples of one subject together in 
one analytical run to reduce variability.  
 
The impact of any carryover that occurs during study sample analysis should be assessed and 
reported (refer to section III.B.6 (3.2.6)). If carryover is detected, its impact on the measured 
concentrations should be mitigated (e.g., non-randomization of study samples, injection of blank 
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samples after samples with an expected high concentration) or the validity of the reported 
concentrations should be justified in the Bioanalytical Report.  
 

2. Acceptance Criteria for an Analytical Run (3.3.2) 
 
Criteria for the acceptance or rejection of an analytical run should be defined in the protocol, in 
the study plan, or in an SOP. In the case that a run contains multiple batches, acceptance criteria 
should be applied to the whole run and to the individual batches. It is possible for the run to meet 
acceptance criteria, even if a batch within that run is rejected for failing to meet the batch 
acceptance criteria. Calibration standards in a failed batch should not be used to support the 
acceptance of other batches within the analytical run. 
 
The back-calculated concentrations of the calibration standards should be within ±15% of the 
nominal value, except for the LLOQ for which it should be within ±20%. At least 75% of the 
calibration standard concentrations, which should include a minimum of six concentration levels, 
should fulfill these criteria. If more than six calibration standard levels are used and one of the 
calibration standards does not meet the criteria, this calibration standard should be rejected and 
the calibration curve without this calibration standard should be reevaluated, and a new 
regression analysis performed. 
 
If the rejected calibration standard is the LLOQ, the new lower limit for this analytical run 
should be the next lowest acceptable calibration standard of the calibration curve. This new 
lower limit calibration standard should retain its original acceptance criteria (i.e., ±15%). If the 
highest calibration standard is rejected, the ULOQ for this analytical run should be the next 
acceptable highest calibration standard of the calibration curve. The revised calibration range 
should cover at least three QC concentration levels (low, medium, and high). Study samples 
outside of the revised range should be reanalyzed. If replicate calibration standards are used and 
only one of the LLOQ or ULOQ standards fails, the calibration range is unchanged.  
 
At least 2/3 of the total QCs and at least 50% at each concentration level should be within ±15% 
of the nominal values. If these criteria are not fulfilled the analytical run should be rejected. A 
new analytical batch should be prepared for all study samples within the failed analytical run for 
subsequent analysis. In the cases where the failure is due to an assignable technical cause, 
samples may be reinjected. 
 
Analytical runs containing samples that are diluted and reanalyzed should include dilution QCs 
to verify the accuracy and precision of the dilution method during study sample analysis. The 
concentration of the dilution QCs should exceed that of the study samples being diluted (or of the 
ULOQ) and they should be diluted using the same dilution factor. If multiple dilution factors are 
used in one analytical run, then dilution QCs need only be diluted by the highest and lowest 
dilution factors. The within-run acceptance criteria of the dilution QC(s) will only affect the 
acceptance of the diluted study samples and not the outcome of the analytical run.  
 
When several analytes are assayed simultaneously, there should be one calibration curve for each 
analyte studied. If an analytical run is acceptable for one analyte but has to be rejected for 
another analyte, the data for the accepted analyte should be used. The determination of the 
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rejected analyte requires reextraction and analysis only for the analyte that is reanalyzed. Only 
data for this reanalyzed analyte needs to be reported. 
 
The back-calculated concentrations of the calibration standards and QCs of passed and accepted 
runs should be reported. The overall (between-run) accuracy and precision of the QCs of all 
accepted runs should be calculated at each concentration level and reported in the analytical 
report (refer to section VIII. (8) Documentation and Table 1). If the overall mean accuracy 
and/or precision fails the 15% criterion, an investigation to determine the cause of the deviation 
should be conducted. In the case of comparative BA/BE studies, it may result in the rejection of 
the data. 
 

3. Calibration Range (3.3.3) 
 
If a narrow range of analyte concentrations of the study samples is known or anticipated before 
the start of study sample analysis, it is recommended to either narrow the calibration curve range, 
adapt the concentrations of the QCs, or add new QCs at different concentration levels as 
appropriate, to adequately reflect the concentrations of the study samples. 
 
At the intended therapeutic dose(s), if an unanticipated clustering of study samples at one end of 
the calibration curve is encountered after the start of sample analysis, the analysis should be 
stopped and either the standard calibration range narrowed (i.e., partial validation), existing QC 
concentrations revised, or QCs at additional concentrations added to the original curve within the 
observed range before continuing with study sample analysis. It is not necessary to reanalyze 
samples analyzed before optimizing the calibration curve range or QC concentrations. 
 
The same applies if a large number of the analyte concentrations of the study samples are above 
the ULOQ. The calibration curve range should be changed, if possible, and QC(s) added, or their 
concentrations modified. If it is not possible to change the calibration curve range or the number 
of samples with a concentration above the ULOQ is not large, samples should be diluted 
according to the validated dilution method. 
 
At least two QC levels should fall within the range of concentrations measured in study samples. 
If the calibration curve range is changed, the bioanalytical method should be revalidated (partial 
validation) to verify the response function and to ensure accuracy and precision. 
 

4. Reanalysis of Study Samples (3.3.4) 
 
Possible reasons for reanalysis of study samples, the number of replicates, and the decision 
criteria to select the value to be reported should be predefined in the protocol, study plan, or SOP 
before the actual start of the analysis of the study samples. For study samples in which multiple 
analytes are being analyzed, a valid result for one analyte should not be rejected if the other 
analyte fails the acceptance criteria. 
 
The number of samples (and percentage of total number of samples) that have been reanalyzed 
should be reported and discussed in the Bioanalytical Report. For comparative BA/BE studies, a 
separate table should report values from rejected runs. 
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Some examples of reasons for study sample reanalysis are: 
 

• Rejection of an analytical run because the run failed the acceptance criteria with regard to 
accuracy of the calibration standards and/or the precision and accuracy of the QCs 
 

• IS response significantly different from the response for the calibration standards and 
QCs (as predefined in an SOP) 
 

• The concentration obtained is above the ULOQ 
 

• The concentration observed is below the revised LLOQ in runs where the lowest 
calibration standard has been rejected from a calibration curve, resulting in a higher 
LLOQ compared with other runs 
 

• Improper sample injection or malfunction of equipment 
 

• The diluted study sample is below the LLOQ 
 

• Identification of quantifiable analyte levels in pre-dose samples, control, or placebo 
samples 
 

• Poor chromatography (as predefined in an SOP) 
 
For comparative BA/BE studies, reanalysis of study samples for a PK reason (e.g., a sample 
concentration does not fit with the expected profile) should not be done, as it may bias the study 
result. 
 
Any reanalyzed samples should be identified in the Bioanalytical Report and the initial value, the 
reason for reanalysis, the values obtained in the reanalyzes, the final accepted value and a 
justification for the acceptance should be provided. Further, a summary table of the total number 
of samples that have been reanalyzed for each reason should be provided. In cases where the first 
analysis yields a nonreportable result, a single reanalysis is considered sufficient (e.g., 
concentration above the ULOQ or equipment malfunction). In cases where the value needs to be 
confirmed (e.g., pre-dose sample with measurable concentrations) replicate determinations are 
required if sample volume allows.  
 
The safety of trial subjects should take precedence over any other aspect of the trial. 
Consequently, there may be other circumstances when it is necessary to reanalyze specific study 
samples for the purpose of a safety investigation.  
 

5. Reinjection of Study Samples (3.3.5) 
 
Reinjection of processed samples can be made in the case of equipment failure if reinjection 
reproducibility has been demonstrated during validation or provided in the Bioanalytical Report 
where it was conducted. Reinjection of a full analytical run or of individual calibration standards 
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or QCs simply because the calibration standards or QCs failed, without any identified analytical 
cause, should not be done. 
 

6. Integration of Chromatograms (3.3.6) 
 
Chromatogram integration and reintegration should be described in a study plan, protocol, or 
SOP. Any deviation from the procedures described a priori should be discussed in the 
Bioanalytical Report. The list of chromatograms that required reintegration, including any 
manual integrations, and the reasons for reintegration should be included in the Bioanalytical 
Report. Original and reintegrated chromatograms and initial and repeat integration results should 
be kept for future reference and submitted in the Bioanalytical Report for comparative BA/BE 
studies. 
 
 
IV. LIGAND BINDING ASSAYS (4) 
 

A. Key Reagents (4.1) 
 

1. Reference Standard (4.1.1) 
 
The reference standard should be well characterized and documented (e.g., CoA and origin). A 
biological drug has a highly complex structure and its reactivity with binding reagents for 
bioanalysis may be influenced by a change in the manufacturing process of the drug substance. It 
is recommended that the manufacturing batch of the reference standard used for the preparation 
of calibration standards and QCs is derived from the same batch of drug substance as that used 
for dosing in the nonclinical and clinical studies whenever possible. If the reference standard 
batch used for bioanalysis is changed, bioanalytical evaluation should be carried out with QCs 
from the original material and the new material prior to use to ensure that the performance 
characteristics of the method are within the acceptance criteria. 
 

2. Critical Reagents (4.1.2) 
 
Critical reagents, including binding reagents (e.g., binding proteins, aptamers, antibodies, or 
conjugated antibodies) and those containing enzymatic moieties, have direct impact on the 
results of the assay and, therefore, their quality should be assured. Critical reagents bind the 
analyte and, upon interaction, lead to an instrument signal corresponding to the analyte 
concentration. The critical reagents should be identified and defined in the assay method. 
 
Reliable procurement of critical reagents, whether manufactured in-house or purchased 
commercially, should be considered early in method development. The data sheet for the critical 
reagent should include at a minimum identity, source, batch/lot number, purity (if applicable), 
concentration (if applicable), and stability/retest date/storage conditions (refer to Table 1). 
Additional characteristics may be warranted.  
 
A critical reagent lifecycle management procedure is necessary to ensure consistency between 
the original and new batches of critical reagents. Reagent performance should be evaluated using 
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