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分析质量源于设计(AQbD)
在HPLC方法开发中的实践案例集
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痦1畎 AQbD 湱Ⱒ岁錞嚋鶣 
ⴔ區倰岁餘ꆀ彂✵霃雦(Analytical Method Quality by DesignAQbD)僽♧猫禹絡䚍涸倰

岁傋㖈鸑鵂猰㷖涸霃雦ㄤ⠏⻊烁⥂ⴔ區倰岁涸餘ꆀㄤ〳ꬑ䚍կAQbD 䔂靈㖈ⴔ區倰岁䒓〄鵂玐
务➢霃雦꣌媯䒓映㽠罌贊ㄤ䱽ⵖぐ猫䕧ㆇ㔔稇⟄烁⥂剒絊涸ⴔ區倰岁腊㢿珘㹁ծⲥ烁㖑忘駈곫
劍涸ⴔ區湡叻կAQbD 勻彂✵餘ꆀ彂✵霃雦Quality by DesignQbDQbD 僽♧猫映✵곫⯓
㹁⛐涸湡叻ꅷ欽猰㷖ㄤ굥ꤗ盗椚涸倰岁勻㟞⸈㼆❡ㅷㄤ鵂玐涸椚鍒䎇欽✵鵂玐餘ꆀ䱽ⵖ涸禹絡倰
岁կ 

繠㕂굹ㅷㄤ蚋暟盗椚㽷FDA僽蚋ㅷ霃雦♸灇〄곭㚖涸⦸㼋罏կ2002 䎃FDA 〄饰✫꬗
ぢ 21 ⚆紬涸蚋ㅷ餘ꆀ⦸雳⟄㟞䔂ㄤ梡去⻊㼆蚋ㅷ欰❡ㄤ❡ㅷ餘ꆀ涸港盗կ2004 䎃FDA 㖈
շ21 ⚆紬蚋ㅷ欰❡餘ꆀ盗椚錞薴ˋˋ♧猫㛇✵굥ꤗ涸倰岁ո涸䫣デ务姻䒭䲿ⴀ QbD 嚋䙁㼜Ⱖ的
㾝荛蚋ㅷ涸灇〄ծ欰❡ㄤ㉁⚌䎾欽䪾欰ㄐワ劍盗椚䒸Ⰶⵌⵖ蚋遤⚌䒓⴯✫蚋ㅷ遤⚌ⰻ餘ꆀ霃雦
椚䙁涸⯓屎䒓゗✫㛇✵굥ꤗ涸蚋ㅷ餘ꆀ港盗倝傞劍կ姼⵸澯䚍 QbD 椚䙁❠蜦䖤➃欽蚋ㅷ岤ⱃ䪮
助錞㹁㕂꣢⼸靈⠔雳ICH雩〳鄄紵Ⰶ餘ꆀ⡤禹呥卹务儥⼮⚹䭷㼋Ⰼ椕蚋ㅷ餘ꆀ⡤禹涸䭷㼋
⾲ⴭㄤ㹊騨呥卹կ⚹✫䲿넞ⵖ蚋곭㚖❡ㅷ䊨蒌䒓〄涸餘ꆀ㼜刿㸝Ⰼծ刿剣佪涸蚋ㅷ넞佪䲀ぢ䋑㖞
2004-2018 䎃ICH ꣣絯〄䋒✫⺫䭍Q8 蚋ㅷ灇〄ծQ9 餘ꆀ굥ꤗ盗椚ծQ10 蚋ㅷ餘ꆀ⡤禹ծQ11
蚋暟涸灇〄ㄤ欰❡⟄⿺Q12 蚋ㅷ欰ㄐワ劍盗椚涸䪮助ㄤ港盗罌贊瘝♧禹⴩䭷⽂կQbD 㖈蚋暟䒓〄
ㄤⵖ鸣务溶絑䧭⚹♧⚡ꅾ銳涸嚋䙁䌐⸔ⵖ蚋遤⚌䒊用餘ꆀ굥ꤗ盗椚烁用餘ꆀ䱽ⵖ瘻殜ㄤ蚋ㅷ餘
ꆀ⡤禹կ 

ⴔ區倰岁䒓〄鵂玐♸ QbD 涸呍䗱䙼䟝Ⱘ剣湱鸑⛓㢅佦㼜鵯猫欰ㄐワ劍盗椚涸倰䒭䒸Ⰶ荛ⴔ區
倰岁곭㚖⤑䕎䧭✫ AQbDկⵄ欽霪⾲ⴭ鵳遤ⴔ區倰岁䒓〄烁⥂倰岁㖈侮⚡❡ㅷㄤ倰岁欰ㄐワ劍务忘
駈곫劍䚍腊銳宠կ2018 䎃ICH 䲿ⴀ✫Q14 ⴔ區倰岁䒓〄虊呩叻䘋满 AQbD ⾲ⴭ涸姻䒭䲿ⴀ霪䭷

⽂✵ 2022 䎃姻䒭〄䋒կQ14 俒⟝ꢞ鶣✫餘ꆀ霃雦⾲椚㖈ⴔ區倰岁䒓〄务涸䎾欽傋㖈⤛鵳ⴔ區䊨蒌猰㷖
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⻊絡♧⚹ⴔ區䒓〄鵂玐䲿⣘ⲥⴭ佖㊤✫遤⚌ㄤ港盗劼匬⛓ꢂ涸尲鸑⯈雽刿剣佪ծ猰㷖ざ椚ㄤ㛇✵굥
ꤗ涸䱇勉ㄤ」刿盗椚կ姼㢪Q14 鵮⚹ Q2(R1)ⴔ區倰岁낉霆涸⥝雧㤭㹁✫㛇炄⤛䧭✫ Q2(R2)倝餘ꆀ䭷⽂
涸ⴀ〵Q2(R2)鵳♧姿僈烁✫ⴔ區倰岁낉霆涸倝叻ⲥ♸⾲ⴭկ 

ICH Q14 ㄤ Q2(R2)䭷⽂涸〄䋒⤛鵳✫鵯♧椚䙁涸㕂꣢⻊㹊倶⸈䔂✫ⴔ區倰岁涸猰㷖䚍ㄤ굥ꤗ盗椚

䖤ⵌ✫撰㕂蚋Ⱙ㥵 USP ㄤ BP 涸佅䭯♸䲀䎛կUSP 䲿ⴀ倝㟞鸑ⴭ<1220>ⴔ區倰岁欰ㄐワ劍倰呩(Analytical 
Procedure Life Cycle)䎇✵ 2021 䎃 11 剢佐䔶㖈շ繠㕂蚋Ⱙո(USP-2021)կ鸑ⴭ<1220>㖈ⴔ區倰岁务䒸
Ⰶ㛇✵ AQbD ㄤ굥ꤗ霉⠮盗椚(Risk ManagementRM)瘝椚䙁Ⱒ岤ⴔ區湡叻嚋銳(ATP)䭷ⴀ ATP 僽欰ㄐ
ワ劍倰岁涸ꅾ銳絆䧭鿈ⴔ⣩ꅾⴔ區倰岁涸湡叻霃雦կず䎃薉㕂蚋Ⱙ(BP)邉⯎畎蒜〄䋒✫Ⱒ✵ AQbD 㖈
ⵖ蚋곭㚖务涸䎾欽㼆ⴔ區倰岁欰ㄐワ劍鵳遤䭷㼋կ务㕂⛲荝⸂✵䲀鵳蚋ㅷ㸝Ⰼ餘ꆀ䱽ⵖ獤匧䎾欽
AQbD 瘝⯓鵳倰岁勻䔂⻊蚋ㅷ餘ꆀ盗椚⡤禹2024 䎃 4 剢蚋ㅷ㹎霉务䗱緸畀刿倝 ICH Q2(R2)⿺ Q14 鵯⚙
고䭷㼋⾲ⴭ姻俒⿺꣡䔶䎇✵妃剢歋蚋ㅷ港漛盗椚㽷姻䒭Ⱆデ㹊倶կ 

AQbD ⾲ⴭ涸䒸Ⰶ⿺Ⱖ㖈㕂꣢䭷⽂ㄤぐ㕂蚋Ⱙ务涸⡤梡♶➑叻䘋满ⴔ區倰岁䒓〄鵳Ⰶ✫♧⚡刿⸈禹
絡⻊ծ猰㷖⻊涸倝傞去罜⚂䔂靈✫➢灇〄ⵌ欰❡Ⰼワ劍涸餘ꆀ䱽ⵖㄤ굥ꤗ盗椚涸ꅾ銳䚍կꥥ满Ⰼ椕薴㔵
ⰻ㼆 AQbD ⾲ⴭ涸䱹紵♸㹊騨劢勻蚋暟ⴔ區곭㚖㼜劊满刿넞佪ծ刿⼸ず涸倰ぢ〄㾝⚹⥂ꥻⰖ⠍⨴䐀ㄤ
⤛鵳⼕蚋遤⚌〄㾝㤭㹁㗏㹊涸㛇炄կ  
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痦2畎 LabSolutions MD 倰岁䒓〄禹絡皍➝ 
㖈넞佪巊湱蒀靶倰岁䒓〄鵂玐务⻊ざ暟涸⥂殆㔔㶩ծ叙佪ㄤ鷥䭊䚍♲⚡Ⱒꝶ⿬侨㼆ⴔ猌絕卓饰满Ɀ

㹁䚍⡲欽〳⟄鸑鵂靈蒜蒀靶叙涸猫碫ծ鷥䭊ざ鷓涸剣劼很⵫ծ䱽ⵖ崨⸓湱涸 pH ⧩⟄⿺⠏⻊唑䏞俷桧瘝
倰䒭鵳遤礵絈靈侮➢罜鴪ⵌ佖㊤ⴔ猌涸佪卓կ 

 
㕃 1. ⴔ猌䏞Ⱆ䒭 

⠛絡ⴔ區倰岁䒓〄⚺銳⣜饆霚ꝡ岁鸑鵂靈侮䕧ㆇ鷥䭊䚍涸⿬侨㥵 pH ⧩ծ蒀靶叙ㄤ崨⸓湱碫㘗⟄
⿺⟉㐼勵⟝瘝䎇⿬罌傁䖃濼霋㥵猰㷖ㄤ䪮助ⴀ晜暟⟄⿺Ⱆ぀荈剣䒓〄ㄤⴔ區絑낉㹊낉➃プ导㢕⠏
⻊蒀靶勵⟝湬荛忘駈ⴔ區湡叻կ鵯猫ⴔ區垷䒭㼆㹊낉➃プ涸⚁⚌腊⸂ㄤ⡤⸂鿪剣匧㣐銳宠ꥥた䋑㖞䲀
ⴀ✫♧猫荈⸓蒀靶叙ㄤ崨⸓湱ⴗ䰃禹絡Ⲹ㼱✫䩛⸓刿䰃崨⸓湱ㄤ蒀靶叙涸籖椫乼⡲꣭⡛✫㼆㹊낉➃プ
⚁⚌稇餘涸銳宠皍⻊✫㹊낉鵂玐霪禹絡⽰〳荈⸓霉⠮♶ず蒀靶叙ㄤ崨⸓湱涸鷥䭊䚍䎇⠏⻊唑䏞勵⟝կ
告撰叙撰ꢎ倰岁䒓〄垷䒭➠꬗⚰䮋䧶㥵緃⛘禹絡⻊㹊낉霃雦ㄤ僈烁涸」⻊⼓ꢂ鵯⢪䖤倰岁珘⨴䚍鵮剣
䖉䲿넞կ 

⚹✫鵳♧姿䲿넞倰岁涸珘⨴䚍꨽銳鵳♧姿确程ㄤ⠏⻊㹊낉霃雦կLabSolutions MD 倰岁䒓〄鲱⟝㛇
✵ AQbD 椚䙁荝⸂✵䌐⸔ⴔ區䊨⡲罏鲽匠넞佪猰㷖禹絡涸㹊梡珘⨴涸ⴔ區倰岁䒓〄կ㖈ⴔ區倰岁
䒓〄鵂玐务⢪欽㹊낉霃雦岁DoEծ䎾欽絡雦㷖倰岁➢㹊낉侨研务넞佪㖑䲿》䕧ㆇ倰岁涸Ⱒꝶ⿬侨
搬た烁㹁鵯❈⿬侨涸剣佪⼓㚖㼜Ⱖ⡲⚹霃雦瑟ꢂ鵳遤〳錠⻊㢅椚刿剣佪㖑霉⠮ㄤⴔ區㹊낉絕卓꣭⡛
悶㖈涸굥ꤗ⟄烁⥂倰岁涸珘⨴䚍ծ〳ꅾ㢕䚍ㄤ〳ꬑ䚍կLabSolutions MD 鸑鵂⟄猰㷖⣜研ㄤ굥ꤗ霉⠮⚹
㛇炄涸灇瑕䖤⟄鵳遤♶⣜饆✵絑낉ㄤ䠭錣涸絾ざ䚍ⴔ區倰岁䒓〄确程➢罜䒓〄ⴀ珘⨴⚂⡛굥ꤗ涸ⴔ區
倰岁կ 

♧ծAQbD 倰岁䒓〄涸⠏⸷ 
♸⠛絡倰岁䒓〄湱嫱AQbD 倰岁䒓〄㾝梡ⴀ⟄♴儑衼⠏⸷ 
1ծⴔ區倰岁涸䒓〄ㄤ낉霆傞 
˖ 腊㢿鵳遤♶⣜饆✵絑낉ㄤ䠭錣涸絾ざ䚍ⴔ區倰岁䒓〄灇瑕 
˖ 鸑鵂䧭⡤禹涸灇瑕稡獤濼霋⸈帿㼆ⴔ區倰岁涸椚鍒 
˖ 腊㢿䒓〄珘⨴⚂⡛굥ꤗ涸ⴔ區倰岁 
2ծ䪮助鲮獴ㄤ霚낉鵘欽傞 
˖ 鸑鵂鍒Ɀ霚낉꡼곿꣈姺䊨傞涸嵠餩 
˖ 呏研稡獤涸濼霋넞佪㖑䭯絯佖㊤霚낉倰岁 
˖ 腊㢿盗椚ㄤⲸ㼱㹊倶ꝡ霴餘ꆀ霉⟟涸굥ꤗ 

✳ծ㛇✵ AQbD 涸ⴔ區倰岁䒓〄䊨⡲崨玐 
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ⴲ姿癃鷥㼆蒀靶ⴔ猌剣⚺銳䕧ㆇ涸⿬侨㥵崨⸓湱 pH ⧩ծ剣劼湱幊ざ嫱⢾ㄤ蒀靶叙碫㘗瘝կ 

 

 
⟄ⴲ癃絕卓烁㹁涸ⴔ區勵⟝⚹饰挿낉霆Ⱖ㸐⿬侨涸椚䟝霃㹁⧩㥵岹涸唑䏞勵⟝կ 

 

 
낉霆⠏⻊たⴔ區勵⟝务㖈⯈雽涸薴㔵ⰻ⿬侨涸䗎㼭」⻊㼆絕卓剣䕧ㆇկ 

♲ծ倰岁䒓〄禹絡炽⟝暵挿 
倰岁䒓〄禹絡㛇✵䀙峸⯓鵳涸 UHPLC 䪮助䎂〵⚁⚹ⴔ區倰岁涸䒓〄♸⠏⻊罜霃雦կ霪禹絡

Ⱟ㺂 Nexeraծi-Series ㄤ Nexera UC Ⰼ禹⴩❡ㅷ腊㢿♸ぐ碫 LC 唬崵㐼㥵 UVծPDAծRIDծ
RFծELSD ㄤ AD偽綟꧋䧭䎇佅䭯⽀㔋匧勍 LC/MS 唬崵㐼鵯⚹欽䨪䲿⣘✫刿䎛岌涸鷥䭊
ㄤ刿넞涸抳崞䚍կ暵ⵆ僽䔲ꂁざ⢪欽 PDA 唬崵㐼♸⽀㔋匧勍餘靶⟉傞腊㢿䲿⣘刿⚹礵ⲥ涸侨研鍒
區腊⸂儑衼䲿⼮ⴔ區絕卓涸〳ꬑ䚍ㄤⲥ烁䚍կ 
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倰岁䒓〄禹絡炽⟝ 

㔋ծLabSolutions MD 倰岁䒓〄鲱⟝暵挿 
1ծ鲽匠⴯䒊ⴔ區雦ⴢ邍 

劥鲱⟝〳♸ LabSolutions 蒀靶䊨⡲畀偽綟⼸⡲偽꨽⟣⡦俒⟝涸㼋Ⰶ㼋ⴀ⽰〳㹊梡㹊낉霃雦
DoE- ⴔ區雦够邍䪠㢅椚邍- ⟉㐼乼䱽♲罏⛓ꢂ涸荈⸓翫⸓鵯♶➑㣐㣐䲿넞✫乼⡲佪桧
罜⚂〳⟄Ⲹ㼱➃⚹ꝡ霴կ 

 
㖈 LabSolutions MD 倰岁䒓〄鲱⟝歲꬗副⴯䒊癃鷥䨾꨽涸㣐ꆀ倰岁俒⟝ㄤⴔ區雦够涸鵂玐

〳⟄鸑鵂⟄♴姿낢1ⵌ6䘯鸟模䧭կ〫꨽♧妃挿ⴁ㽠〳⟄鷥䭊崨⸓湱ㄤ蒀靶叙䎇呏研㹊낉
霃雦DoE⽰〳♧ꝶ欰䧭絾ざⴔ區雦够邍♶➑⺫ゎ䨾剣꨽銳罌㻋涸倰岁俒⟝鵮荈⸓⴯䒊䨾꨽
叙䎂邂ㄤ瑟涯ⴔ區雦够կ 
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Ⱉ姿霃縨鲽匠䒊用ⴔ區雦够邍 

2ծ鸑鵂㹊낉霃雦䲿넞ⴔ區勵⟝癃鷥涸佪桧 
LabSolutions MD 务⸈Ⰶ✫♶ず涸㹊낉霃雦垷㘗⣘欽䨪⴯䒊ⴔ區雦够〳⟄㖈刿㼱涸㽂霚务剣

佪㖑癃鷥ⴔ區勵⟝㣐㣐䲿⼮㹊낉佪桧կ 

模Ⰼ㔔㶩霃雦 BOX-Behnken 霃雦 务䗱㢕ざ霃雦 

3ծ䂽騈驶⸆腊荈⸓霋ⵆ湡叻⻊ざ暟 
㖈倰岁䒓〄鵂玐务⻊ざ暟涸⥂殆傞ꢂ⠔ꥥ满ⴔ區勵⟝涸」⻊罜♶ず㖈㣐ꆀ涸侨研♴㥵⡦

넞佪ⲥ烁涸霋ⵆ⻊ざ暟僽♧고ꬋ䌢㔮ꦼ涸䊨⡲կLabSolutions MD 〳⟄呏研 m/z 湱⡃䏞ծUV ⯕
靶涸湱⡃䏞ծ䂽넞ծ䂽꬗獤瘝⥌䜂荈⸓鷅驶♶ず⥂殆傞ꢂ涸⻊ざ暟䖤ⵌ〳⥌涸⻊ざ暟⼐ꂁ絕卓կ 

 
呏研 UV ⯕靶涸湱⡃䏞荈⸓騈驶Ⱘ剣♶ず⥂殆傞ꢂ涸湱ず⻊ざ暟 
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4ծ匬䒊霃雦瑟ꢂ㼜ⴔ區倰岁涸〳錠⻊ 
LabSolutions MD 鲱⟝务〳匬䒊〳錠⻊涸霃雦瑟ꢂ鸑鵂絚ⵖ㔔稇- ㆇ䎾Ⱒ禹㕃腊㢿㖈㕃务

湬錜涸䲀虛涸넞珘⨴ⴔ區勵⟝կ䎇⚂佅䭯蒀靶㕃垷䬾ⲥ烁涸곫崵♶ず挿⡙♶ず⿬侨♴涸蒀靶
㕃կ 

 
5ծ꧋⚥盗椚侨䰘䎽⚥涸䨾剣㹊낉絕卓烁⥂侨䰘㸤侮䚍 

歋✵倰岁䒓〄Ⰼ鿈鵂玐⺫䭍⴯䒊㹊낉霃雦ծ蜦》侨研ㄤ霃雦瑟ꢂ务涸䨾剣倰岁䒓〄姿낢鿪
〳⟄偽綟꧋䧭㖈ず♧鲱⟝务⢪欽 LabSolutions MD 腊㢿䖎㺂僒㖑唬叅ⴔ區鵂玐ㄤ絕卓偽꨽⟣
⡦署傞涸俒⟝㼋Ⰶ䧴㼋ⴀ姿낢կ䨾剣湱Ⱒ涸⥌䜂㥵㹊낉霃雦ծ霃雦瑟ꢂㄤ蒀靶㕃鿪〳⟄㖈䫣デ
务鳕ⴀկず傞鸑鵂絡♧涸侨研ㄤ䫣デ盗椚腊㢿烁⥂侨研涸模侮䚍կ 

 

倰岁䒓〄侨研涸꧋务⻊盗椚 
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痦3畎 LabSolutions MD 䎾欽侨䰘꧋ 
巊湱蒀靶僽♧猫넞佪⚂〳ꬑ涸ⴔ區䪮助⚁꡶欽✵㢕勇幊ざ暟务ぐ絆ⴔ涸礵烁ⴔ猌♸㹁ꆀⴔ區㖈烁

⥂❡ㅷ餘ꆀծ䲀⸓猰㷖灇瑕ㄤ忘駈港盗ざ錞䚍倰꬗㖲剣荛Ⱒꅾ銳涸⡲欽կꥥ满猰㷖䪮助涸♶倗鵳姿ⴔ區
倰岁涸䒓〄溶♶ⱄ➑➑僽皍⽀涸㹊낉鵂玐կ灇瑕➃プ꨽銳帿Ⰶ椚鍒Ⱒꝶ餘ꆀ㾩䚍ծⰢꝶ䊨蒌⿬侨⿺撰」ꆀ
⿬侨⛓ꢂ涸❜⿸䕧ㆇկ絕ざ⯓鵳涸絡雦㷖䊨Ⱘㄤ雦皾垷㘗⠏⻊㹊낉霃雦灇瑕➃プ〳⟄刿㥩㖑곫崵ㄤ䱽
ⵖⴔ區鵂玐务涸」䒗㔔稇Ⲹ㼱霚ꝡ䧭劥⸈鸟倰岁䒓〄ワ劍鵳罜䲿넞ⴔ區絕卓涸ⲥ烁䚍ㄤꅾ梡䚍烁
⥂❡ㅷ餘ꆀ涸♧荝䚍ㄤざ錞䚍կ 

劥畎㼜帿Ⰶ确雭 LabSolutions MD 倰岁䒓〄鲱⟝涸⸆腊♸暵挿ⴔ❧剒倝涸䪮助馋⸷ծ㹊騨絑낉ㄤ䧭
⸆䎾欽呩⢾傋㖈䲿⣘♧⚡Ⰼ꬗罜霫絈涸 AQbD 倰岁䒓〄⿬罌䭷⽂⟄䎾欽✵刿䎛岌涸곭㚖➢罜䲿⼮䊨
⡲佪桧ㄤⴔ區餘ꆀկⰨ⡤罜鎊劥畎ⰻ㺂ⴔ⚹㔋⚡⚺銳鿈ⴔ  

 Ⰼ꬗➝絏 LabSolutions MD 䊨⡲崨玐 

 蚋暟勇餘倰岁䒓〄 

 撰絆ⴔず傞ⴔ區 HPLC 倰岁䒓〄 

 Ⱖ➭兰腊⻊⢪欽㖞兞♴涸䎾欽 

⢪欽 LabSolutions MD 鲱⟝㛇✵㹊낉霃雦ㄤ侨研끮⸓涸倰岁䒓〄瘻殜♶➑䲿⼮✫㹊낉㹔涸䊨⡲佪桧
⛲⚹䊨⚌欰❡ㄤ蚋暟灇〄瘝곭㚖涸餘ꆀ䱽ⵖ䲿⣘✫䔂剣⸂涸⥂ꥻկ 
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3.1 LabSolutions MD Ⱙ㘗䊨⡲崨玐 
 

禹絡➝絏✫⢪欽 LabSolutions MD 鲱⟝㼆㼭ⴔ㶩蚋暟鵳遤㛇✵ⴔ區餘ꆀ彂✵霃雦AQbD涸넞佪珘
⨴ⴔ區倰岁䒓〄կ㛇✵ AQbD 涸ⴔ區倰岁䒓〄鸑䌢歋癃鷥Screeningծ⠏⻊Optimizationㄤ珘⨴䚍
霉⟟Validation3 ꣌媯絆䧭կ㼆✵⟄副ぐ⚡꣌媯⢪欽㹊낉霃雦岁鵳遤ⴔ區㼆ⴔ區絕卓匬䒊霃雦瑟ꢂ
䎇㖈烁㹁剒⢕ⴔ區勵⟝た鵳遤罣欽䚍霉⟟LabSolutions MD 涸⚁欽⸆腊⚹嫦⚡꣌媯䲿⣘佅䭯模䧭♧禹
⴩ⴔ區倰岁䒓〄涸䊨⡲կ 

 

1. 胜 兞 
㕂꣢➃欽蚋ㅷ岤ⱃ䪮助⼸靈⠔ICH㽠 ICH-

Q14 务㛇✵ AQbD 涸ⴔ區倰岁䒓〄⚿䲃鵳遤✫雭雿կ
㖈㛇✵ AQbD 涸ⴔ區倰岁䒓〄务䒊雳呏研㹊낉霃
雦岁瘝넞佪㹊낉蜦䖤侨研㼜㼆ⴔ區絕卓剣鳅㣐䕧

ㆇ涸⿬侨匬䒊霃雦瑟ꢂ鵳遤〳錠⻊կ㛇✵猰㷖⣜
研ㄤ굥ꤗ灇瑕⟄ꅾ錠垷㘗ㄤ㹊霆灇瑕⚹㛇炄涸禹
絡⻊䙼絶涸ⴔ區倰岁➢罜䒓〄珘⨴⚂⡛굥ꤗ涸ⴔ
區倰岁կ 

 

2. 㹊낉鿈ⴔ 
2.1 呋ㅷ⥌䜂 

⡲⚹Ⱙ㘗呩⢾鷥䭊Ⱘ剣♶ず log P ㄤ pKa 涸㼭ⴔ㶩蚋暟⡲⚹垷㘗鵳遤倰岁䒓〄䖉灇瑕涸湡叻㼭ⴔ
㶩蚋暟涸暟椚䚍餘⿬侨㥵邍 1 䨾爙կ 

邍 1. ⻊ざ暟⥌䜂邍 

䎸尼 ⻊ざ暟 log P pKa  䎸尼 ⻊ざ暟 log P pKa 

1 ⚋熬莞 3.21 3.4  7 渮ꃑ꣚碛剏卌 4.92 9.4 

2 S-+-蟼兜欰 3.18 4.15  8 ゜㆕繠鳟 4.27 4.5 

3 ⛩ꃀ宐勿ꃑ 1.19 3.49  9 㸝剏嫱卌 0.38 1.4 

4 ⿽守蓷ꃑꛧ 4.51 4.15  10 ⵄ撰子㔔 2.44 8.01 

5 渮ꃑ緖磳焦 3 6.4  11 㤇㽲♨ 3.44 8.56 

6 渮ꃑ㖑䋒子㔔 4.4 8.85  12 歌孻守兜腂 2.62 9.27 

2.2 癃鷥꣌媯 
㖈癃鷥务鸑䌢䞔ⲃ罜鎊崨⸓湱ㄤ蒀靶叙㼆⻊ざ暟涸⥂殆ㄤⴔ猌剣鳅㣐䕧ㆇ㔔姼㖈倰岁䒓〄涸ⴲ

映꣌媯㼆鵯❈㔔㶩鵳遤✫癃鷥կ劥㹊낉ꅷ欽Ⰼ㔔㶩㹊낉霃雦罌㻋✫崨⸓湱宐湱綕Ȿ巊2 猫ծ剣劼湱 3
猫ㄤ蒀靶叙 6 猫Ⱏ雦 36 ⚡侨研2 × 3 × 6鵳遤✫ⴔ區ⴔ區勵⟝錛邍 2կ嫦猫綕Ȿ巊涸 pH ⧩岹
A⟄⿺剣劼很⵫涸嫱⢾岹 B㖲歋很⵫幊ざ⸆腊荈⸓ꂁ縨կ♸䩛⸓」刿勵⟝涸䞔ⲃ湱嫱ⴔ區鵂玐崨⸓
湱ㄤ蒀靶叙涸荈⸓ⴗ䰃㣐㣐䲿넞✫倰岁䒓〄꣌媯涸侮⡤佪桧կ 

 
 
 
 



10 
 

邍 2. 癃鷥꣌媯ⴔ區勵⟝ 

崨 ⸓ 湱  
 A 湱*1    
 A1 20 mM 熧ꃑꛧ綕Ȿ巊pH 2.7 
 A2 20 mM 熧ꃑꛧ綕Ȿ巊pH 6.8 
 B 湱*2  
 B1 ⛩臟 
 B2 ⛩臟/歌ꃫ=5050 
 B3 歌ꃫ 

蒀 靶 叙  
1 Shim-pack Scepter C18-120100 mm × 3.0 mm I.D.1.9 μmP/N:227-31013-03 
2 Shim-pack Scepter C8-120100 mm × 3.0 mm I.D.1.9 μmP/N:227-31034-03 
3 Shim-pack Scepter C4-300100 mm × 3.0 mm I.D.1.9 μmP/N:227-31176-03 
4 Shim-pack Scepter Phenyl-120100 mm × 3.0 mm I.D.1.9 μmP/N:227-31064-03 
5 Shim-pack Scepter PFPP-120100 mm × 3.0 mm I.D.1.9 μmP/N:227-31054-03 
6 Shim-pack Scepter C18 AQ HQ100 mm × 3.0 mm I.D.2.0 μmP/N:227-30808-02 

ⴔ 區 勵 ⟝   
 唑 䏞 玐 䎸 B 湱崽䏞 5%0 min-80%8.01-11 min-5%11.01-15min 
 叙 庛 40˫ 鵳 呋 ⡤ 獤 1 μL 崨 鸟 0.7 mL/min 
 唬崵岚Ɤ 220-400 nmSPD-M40 

*1 宐湱崨⸓湱䭽撑⟄♴絆䧭鸑鵂崨⸓湱荈⸓幊ざ⸆腊ⵖ㢊կ 

很⵫ 崨⸓湱 A1 崨⸓湱 A2 
A 50 mM 熧ꃑ很巊 16% 0% 
B 50 mM 熧ꃑ✳孲ꛧ宐很巊 24% 24% 
C 50 mM 熧ꃑ孲✳ꛧ很巊 0% 16% 
D 宐 60% 60% 

*2 剣劼崨⸓湱䭽撑⟄♴絆䧭鸑鵂崨⸓湱荈⸓幊ざ⸆腊ⵖ㢊կ 

很⵫ 崨⸓湱 B1 崨⸓湱 B2 崨⸓湱 B3 
A ⛩臟 100% 50% 0% 
B 歌ꃫ 0% 50% 100% 

 
 
 

2.3 癃鷥涸蒀靶㕃 
㕃 1 ⚹ Shim-pack Scepter Phenyl- 120 涸蒀靶㕃կⰟ峤膴ⴀ 14 ⚡䂽⺫䭍㤇㽲♨ㄤ⛩ꃀ宐勿ꃑ涸勇

餘կ歋㕃〳濼嫦猫⻊ざ暟涸⥂殆傞ꢂㄤⴔ猌䏞⠔㔔宐湱涸 pH ⧩ծ剣劼湱猫碫ㄤ蒀靶叙涸碫㘗罜〄欰儑
衼」⻊կ 
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㕃 1. Shim-pack Scepter Phenyl-120 涸蒀靶㕃 

2.4 䘯鸟䪪ⵌ剒⢕勵⟝ 
癃鷥꣌媯欰䧭涸蒀靶㕃♸ⴔ區勵⟝侨ꆀ♧呋撰㔔姼剣䗳銳霉⟟㖈ㆭ❈勵⟝♴腊㢿蜦剒⢕涸ⴔ猌կ鷶

♧䩛⸓唬叅䨾剣蒀靶㕃烁雩ⴔ猌朐䙖꨽銳署餩㣐ꆀ傞ꢂկLabSolutions MD 鲱⟝〳⟄⢪欽⟄♴Ⱆ䒭 1
勻㹁ꆀ霉⟟ぐ勵⟝♴涸ⴔ猌朐䙖䎇〳㼆Ⱖ鵳遤䱗䎸㔔姼腊䘯鸟鲽匠㖑䪪ⴀ剒⢕勵⟝կ 

霉⟟⧩= P ×(Rs1 + Rs2 + ˘RsP) ··· Ⱆ䒭 1 
鸑鵂唬ⴀ涸䂽侨P♸ⴔ猌䏞Rs副ꣳ⧩ 3.0䚪ㄤ涸⛧獤勻雦皾霉⟟⧩կ㖈癃鷥꣌媯蜦䖤涸霉⟟

⧩꣭䎸儑爙絕卓㥵邍 3 䨾爙կ烁雩✫䔲宐湱⚹ 20 mmol/Lꛧ熧ꃑ渮綕Ȿ巊pH 6.8ծ剣劼湱⚹⛩臟/ 
歌ꃫ=50: 50ծ蒀靶叙⢪欽 Shim-pack Scepter Phenyl-120 傞〳蜦䖤剒넞霉⠮⧩㕃 1綁蒀蒀靶㕃կ 

邍 3. 癃鷥꣌媯蜦䖤涸霉⟟⧩ 

蒀靶叙ぜ獦 MPA pH MPBA% 霉⠮⧩ 剒㼭ⴔ猌䏞 

Scepter-Phenyl-120 6.8 50 546.000 3.224 

Scepter-CS-120 6.8 0 469.894 0.093 

GIST-C18-AQ 2.7 0 465.124 1.075 

GIST-C18-AQ 6.8 50 443.580 1.826 

Scepter-C8-120 6.8 50 436.241 0.026 

Scepter-Phenyl-120 2.7 50 419.659 1.743 

Scepter-C18 2.7 0 419.338 1.518 

Scepter-C18 6.8 50 396.000 4.326 

Scepter-C4-300 2.7 0 394.239 0.402 

Scepter-C18 6.8 100 384.553 2.046 

2.5 鸑鵂倰䊵ⴔ區烁㹁㼆ⴔ猌䕧ㆇ鳅㣐涸⿬侨 
⢪欽倰䊵ⴔ區〳⟄ꆀ⻊嫦⚡⿬侨㥵崨⸓湱ծ蒀靶叙瘝㼆ⴔ猌涸䕧ㆇ玐䏞կ烁㹁㼆ⴔ猌剣ꅾ㣐䕧

ㆇ涸⿬侨剣⸔✵Ɀ㹁㖈⠏⻊꣌媯䎾鵳♧姿罌㻋➢罜䲿넞倰岁䒓〄涸佪桧կ 
邍 4 儑爙✫嫦⚡⿬侨涸倰䊵ⴔ區絕卓կ崨⸓湱 A×崨⸓湱 Bㄤ蒀靶叙紤蒀涸 p ⧩㖲㼭✵

0.05կ雩⚹ p ⧩⚹ 0.05 䧴刿㼭涸⿬侨〳⟄㖈嫦⚡宐䎂副僽♶ず涸⢾㥵ⴔ猌䏞邍僈㸐又㼆ⴔ猌剣䖎㣐
涸䕧ㆇկ 
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邍 4. 倰䊵ⴔ區絕卓 

2.6 癃鷥絕卓 
鸑鵂癃鷥蜦䖤涸霉⠮⧩剒넞涸勵⟝㥵邍 5 䨾爙կ⢪欽宐湱⚹ 20 mmol/Lꛧ熧ꃑ渮綕Ȿ巊pH 6.8ծ

剣劼湱⚹⛩臟/ 歌ꃫ=50: 50 ⟄⿺蒀靶叙⚹ Shim-pack Scepter Phenyl-120 傞Ⱘ剣剒⢕涸ⴔ猌կ㔔姼㖈 2.7
涸⠏⻊꣌媯务㛇✵⟄副勵⟝㼆岹涸唑䏞勵⟝ծ叙庛盲庛䏞瘝⿬侨鵳遤鵳♧姿涸灇瑕կ 

邍 5. 霉⠮⧩剒넞涸勵⟝ 

崨 ⸓ 湱  
 A 湱    
 A2 20 mM 熧ꃑꛧ綕Ȿ巊pH 6.8 
 B 湱  
 B2 ⛩臟/歌ꃫ=5050 

蒀 靶 叙  
4 Shim-pack Scepter Phenyl-120100 mm × 3.0 mm I.D.1.9 μmP/N:227-31064-03 

ⴔ 區 勵 ⟝   
 唑 䏞 玐 䎸 B 湱崽䏞 5%0 min-80%8.01-11 min-5%11.01-15min 
 叙 庛 40˫ 鵳 呋 ⡤ 獤 1 μL 崨 鸟 0.7 mL/min 
 唬崵岚Ɤ 220-400 nmSPD-M40 

2.7 ⴔ區倰岁涸⠏⻊ 
㖈癃鷥꣌媯罌㻋宐湱綕Ȿ巊涸 pH ⧩ㄤ蒀靶叙猫碫た鸑鵂罌贊剣劼崨⸓湱涸幊ざ嫱30ծ40ծ50ծ

60ծ70%ծ叙庛盲庛䏞35ծ40ծ45˫ㄤ唑䏞玐䎸涸剒絊崽䏞75ծ80ծ85 %瘝⿬侨鵳♧姿⠏⻊
ⴔ區勵⟝䎇㼜⟄副⿬侨涸」⻊㼆剒㼭ⴔ猌䏞涸䕧ㆇ⴯䒊霃雦瑟ꢂ㥵㕃 2 䨾爙Ⱖ务紷鲶⚹剣劼崨⸓湱
涸幊ざ嫱埇鲶⚹叙庛盲庛䏞կ 

鸑鵂匬䒊霃雦瑟ꢂ腊㢿Ⰼ꬗〳錠⻊ぐ猫⿬侨」⻊㼆剒㼭ⴔ猌䏞涸䕧ㆇկLabSolutions MD 鵮霃雦瑟
ꢂ涸侮⚡⼓㚖ⰻ곫崵ⴀ剒珘⨴涸ⴔ區勵⟝㕃 2 랱呥ⰻ涸挿偽꨽⣜饆湬錣ㄤ絑낉⽰〳匬䒊珘⨴涸ⴔ區倰
岁կ呏研⠏⻊絕卓〳濼Ⱘ剣葻㥩ⴔ猌䏞ㄤ넞珘⨴䚍涸勵⟝㥵♴剣劼很⵫涸幊ざ嫱⢾⚹ 50%ծ叙庛盲庛
䏞⚹ 39˫ծ唑䏞剒넞崽䏞⚹ 80%կ姼㢪鸑鵂⽀ⴁ霃雦瑟ꢂⰻ涸⟣䠑挿㕃 2 ⰻ涸挿 A〳⟄垷䬾ⴀ♶
ず勵⟝♴涸蒀靶㕃㕃 3կ蒀靶垷䬾⸆腊〳⟄㖈♶鵘遤⟣⡦ⴔ區涸䞔ⲃ♴䘯鸟垷䬾♶ずⴔ區勵⟝♴⻊ざ
暟涸ⴔ猌遤⚹կ 
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㕃 2. 剒㼭ⴔ猌䏞涸霃雦瑟ꢂ剒絊唑䏞崽䏞⚹ 80% 

*崨⸓湱 B A⛩臟 

 
㕃 3. 挿 A㕃 2涸곫崵蒀靶㕃ㄤ㹊崵蒀靶㕃 

2.8 鸑鵂靶䂽騈驶荈⸓ꊹ㹁⻊ざ暟 
佖」剣劼崨⸓湱絆䧭ㄤ叙庛盲庛䏞瘝ぐ猫⿬侨た⻊ざ暟涸⥂殆傞ꢂ⛲⠔〄欰」⻊կ䔲⻊ざ暟⥂殆傞

ꢂ涸〄欰」⻊傞➃䊨㼆䨾剣蜦䖤涸侨研ꊹⵆ嫦猫⻊ざ暟ꬋ䌢署傞LabSolutions MD 腊㢿鸑鵂⢪欽⯕靶
涸湱⡃䏞ㄤ꬗獤⧩瘝⟣♧䭷叻䧴撰猫䭷叻絆ざ勻荈⸓㼆蒀靶䂽鵳遤騈驶㕃 4կ⽰⢪䂽涸峤膴⡙縨㔔ぐ猫
⿬侨涸」⻊罜〄欰佖」傞⛲⠔鴽鸟㖑荈⸓霋ⵆ䨾剣侨研涸䂽偽꨽⟣⡦괄㢪涸➃䊨䊨⡲㣐䌴Ⲹ㼱ꊹ㹁
傞ꢂկ 
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㕃 4 .鸑鵂靶䂽騈驶⸆腊荈⸓ꊹ㹁⻊ざ暟 

2.9 ⠏⻊絕卓 
⠏⻊꣌媯烁㹁涸勵⟝㥵邍 5 䨾爙կ鸑鵂霃雦瑟ꢂ烁雩䔲剣劼崨⸓湱⚹⛩臟/ 歌ꃫ = 5050ծ叙庛盲

庛䏞⚹ 39˫ծ唑䏞玐䎸涸剒絊崽䏞⚹ 80%傞Ⱘ剣葻㥩涸ⴔ猌䏞ㄤ넞珘⨴䚍կ㖈 2.10 涸珘⨴䚍霉⟟꣌媯
鸑鵂烁雩㖈㼭薴㔵ⰻ」⻊ぐ猫⿬侨傞㼆ⴔ猌涸䕧ㆇ勻霉⟟ⴔ區倰岁涸珘⨴䚍կ 

邍 5.⠏⻊꣌媯烁㹁涸ⴔ區勵⟝ 

崨 ⸓ 湱  
 A 湱    
 A2 20 mM 熧ꃑꛧ綕Ȿ巊pH 6.8 
 B 湱  
 B2 ⛩臟/歌ꃫ=5050 

蒀 靶 叙  
4 Shim-pack Scepter Phenyl-120100 mm × 3.0 mm I.D.1.9 μmP/N:227-31064-03 

ⴔ 區 勵 ⟝   
 唑 䏞 玐 䎸 B 湱崽䏞 5%0 min-80%8.01-11 min-5%11.01-15min 
 叙 庛 39˫ 鵳 呋 ⡤ 獤 1 μL 崨 鸟 0.7 mL/min 
 唬崵岚Ɤ 220-400 nmSPD-M40 

2.10 ⴔ區倰岁涸珘⨴䚍霉⟟ 
㖈ぐ猫⿬侨〄欰」⻊傞珘⨴䚍霉⟟㼆椚鍒霪」⻊㼆崵㹁⧩鸣䧭涸䕧ㆇծ烁⥂ⴔ區倰岁涸〳ꬑ䚍⼧ⴔ

ꅾ銳կLabSolutions MD 㼆✵⠏⻊烁㹁涸勵⟝㼭薴㔵ⰻ佖」⠏⻊꣌媯烁雩涸⿬侨勵⟝鸑鵂ꅷ欽䎸餟㹊
낉霃雦腊㢿荈⸓欰䧭ⴔ區䪠㢅椚邍⟄霉⟟㼆ⴔ猌涸䕧ㆇկⰨ⡤勻霹剣劼崨⸓湱涸幊ざ嫱佖」 1% 
49ծ50ծ51%叙庛盲庛䏞佖」 1˫38ծ39ծ40˫㕃 5 务涸涯蒀㕐㕕烁雩✫ぐ猫⿬侨」⻊㼆⥂
殆傞ꢂㄤⴔ猌䏞涸䕧ㆇկ珘⨴䚍霉⟟蒀靶㕃㥵㕃 6 䨾爙կ㼆✵⠏⻊烁㹁涸勵⟝腊㢿烁雩㖈佖」ぐ猫⿬侨
傞ⴔ猌䏞ㄤ⥂殆傞ꢂ涸」⻊匧㼭邍僈呏研霃雦瑟ꢂ䲀㼋涸ⴔ區倰岁Ⱘ剣넞珘⨴䚍կ 

㛇✵稘㢪⯕靶湱⡃䏞 
荈⸓ꊹⵆ蒀靶䂽 
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㕃 5. 珘⨴䚍霉⟟涸㹊낉挿 

 

㕃 6. 珘⨴䚍霉⟟涸ぐ⚡㹊낉挿㕃 5 务涸涯㕕涸蒀靶㕃 
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3.2 蚋暟勇餘倰岁䒓〄 
蚋暟勇餘僽䭷蚋暟㖈欰❡ծ⪰㶸ㄤ⢪欽鵂玐务❡欰涸ꬋ湡叻⻊㷖暟餘⺫䭍剣劼勇餘ծ偽劼勇餘ծ婎

殆很⵫瘝կ鵯❈勇餘〳腊勻彂✵⾲俱ծざ䧭鵂玐务涸ⶰ导䎾ծⵖ⵫鵂玐务涸幑⸈暟䧴⪰㶸鵂玐务涸꣭鍒❡
暟կ勇餘涸㶸㖈♶➑⠔䕧ㆇ蚋暟涸餘ꆀծ紱䏞ㄤ珘㹁䚍鵮〳腊䒸饰♶葻导䎾㼆䝖罏涸⨴䐀ㄤ㸝Ⰼ匬䧭
悶㖈굥ꤗկ㔔姼蚋暟勇餘涸ⲥ烁ⴔ區♸剣佪䱽ⵖ僽蚋ㅷ灇〄ծ欰❡ㄤ餘ꆀ䱽ⵖ务涸Ⱒꝶ梠蒜⛲僽蚋ㅷ
港盗劼匬㹎䪠倝蚋傞涸ꅾ銳罌ꆀ㔔稇կ 

蒀靶䪮助僽蚋暟勇餘ⴔ區涸ꅾ銳㛇瀖կⰦ务넞佪巊湱蒀靶HPLC㔔ⰦⰨ剣넞ⴔ猌佪桧ծ넞抳併
䏞ծ䎛岌鷓欽䚍ㄤ葻㥩涸ꅾ梡䚍瘝⠏⸷䧭⚹剒䌢欽涸ⴔ區倰岁⛓♧կHPLC 暵ⵆ鷓欽✵掚♶珘㹁ㄤ匧䚍
鳅㣐涸⻊ざ暟涸ⴔ區㖈蚋暟勇餘ⴔ區务〄䮦满ꅾ銳⡲欽կꥥ满䪮助涸♶倗鵳姿ㄤ岁錞銳宠涸傈渤⚚呔
ⴔ區倰岁涸䒓〄⿺낉霆姻鷶姿ぢ刿넞佪ծ刿ざ錞ㄤ刿珘⨴涸倰ぢ〄㾝կ㛇✵餘ꆀ彂✵霃雦AQbD涸椚
䙁鄄䒸Ⰶ蚋暟勇餘ⴔ區倰岁涸䒓〄务⟄禹絡⻊ծ絕匬⻊涸倰䒭䲿넞倰岁涸䒓〄佪桧ㄤ〳ꬑ䚍կ 

劥畎傋㖈确雭蚋暟勇餘ⴔ區倰岁䒓〄⿺낉霆崨玐ꅾ挿ꢞ鶣㛇✵ AQbD 椚䙁涸 LabSolutions MD 倰岁
䒓〄鲱⟝㖈蚋暟勇餘倰岁䒓〄崨玐务涸䎾欽⠏⸷կ鸑鵂㹊꣢呩⢾ⴔ區ㄤ侨研佅䭯霫絈㾝爙 LabSolutions 
MD ⰦⰌ꬗涸⸆腊ㄤ⯓鵳涸霃雦椚䙁⚹烁⥂蚋ㅷ涸㸝Ⰼ䚍ㄤ剣佪䚍⨞ⴀ✫ꅾ銳餑柄僽蚋暟餘ꆀ䱽ⵖㄤ
勇餘灇瑕涸䔂剣⸂䪮助佅䭯կ 

 
 

  



17 
 

䛸呔⴩ⲙ剣Ⱒ暟餘 HPLC 倰岁䒓〄 
 

䶰 銳劥㹊낉ꅷ欽䀙峸倰岁䒓〄禹絡絕ざ LabSolutions MD 鲱⟝㼆䛸呔⴩ⲙ剣Ⱒ暟餘剣佪ⴔ猌鵳遤✫
倰岁䒓〄⚹倰岁䒓〄䲿⣘✫倝䙼騟կLabSolutions MD 鲱⟝僽㛇✵ AQbD 椚䙁涸倰岁䒓〄鲱⟝佅䭯倰
岁䒓〄涸侮⚡崨玐կ霪鲱⟝〳呏研㹊낉霃雦DoEⴔ區呋ㅷ䎇ⵄ欽ⴔ區絕卓匬䒊霃雦瑟ꢂ䒓〄ⴀ珘
⨴〳ꬑ涸絾ざⴔ區倰岁歲꬗湬錜〳錠⽰⢪緃⛘絑낉涸ⴔ區➃プ⛲ず呋腊㢿鲽匠끻끪僽넞佪鵳遤ⴔ區
倰岁䒓〄涸ⵄ㐼կ 
 

Ⱒꝶ霒LabSolutions MD  䛸呔⴩ⲙ  倰岁䒓〄 
 

䪮助暵挿 
 黽䗄 AQbD 椚䙁⢪欽 LabSolutions MD 䒓〄ⴀ䛸呔⴩ⲙ剣Ⱒ暟餘珘⨴〳ꬑⴔ區倰岁կ 
 呏研ぐ䂽涸ⴔ猌䏞絚ⵖ霃雦瑟ꢂ⢪ⴔ區勵⟝ㄤⴔ猌佪卓涸Ⱒ禹〳錠⻊կ 
 

䛸呔⴩ⲙ⚹넞鷥䭊䚍 SGLT2 䫈ⵖ⵫ꛧ-袕蟎祪
⼸ず鲮鵘跗涯 2 䫈ⵖ⵫僽Ⱘ剣Ⰼ倝⡲欽劼ⵖ涸
꣭祪蚋暟ꤑⰨ剣葻㥩涸꣭祪佪卓㢪鵮腊Ⲹ鲽⡤
ꅾ꣭⡛過⾓ㄤ過㽶ꃑ宐䎂Ⱘ剣僈烁涸䗱過盗ㄤ
胄腮⥂䫡⡲欽կ〥㢪䛸呔⴩ⲙ/✳歌⿽胟㢕倰ⵖ⵫毫
佪烁ⴗ〳⟄Ⲹ㼱䝖罏剪蚋妃侨䲿넞⣜➢䚍⚹
⚰䎯䲿⣘✫♧猫皍⤑剣佪涸屛毫鷥䭊կ告湡⵸䛸呔
⴩ⲙ剣Ⱒ暟餘唬叅〫剣⟱⚌叻ⲥ劢䕎䧭♧⚡模侮

涸崵霚㹁倰岁㔔姼䒊用䛸呔⴩ⲙ剣Ⱒ暟餘涸ⴔ區
倰岁⼧ⴔ剣䗳銳կ 

LabSolutions MD⚹䀙峸Ⰼ倝䲀ⴀ涸倰岁䒓〄鲱
⟝痗ざAQbD椚䙁⢪欽DoE㹊낉霃雦荈⸓⠏⻊ⴔ
區勵⟝䕎䧭珘㹁〳ꬑⴔ區倰岁կ 

L劥 俒 ⵄ 欽 䀙 峸 HPLC 倰 岁 䒓 〄 禹 絡 絕 ざ
Labsolutions MD䒊用✫䛸呔⴩ⲙ剣Ⱒ暟餘涸刿넞佪ծ
刿〳ꬑ涸倰岁䒓〄կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶⟉Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-20A 鳕   巊   岹 LC-30AD x 2ゎ LPGE 
唬  崵  㐼 SPD-M30A 荈 ⸓ 鵳 呋 㐼 SIL-30ACMP 
叙   庛   盲 CTO-20AC 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.106 

Labsolutions MD Ver.1.01 

1.2 呋ㅷ⥌䜂 
邍 1. 呋ㅷ⥌䜂 

No. ⻊ざ暟ぜ獦 Name CAS 尼 
1 勇餘 1* Empagliflozin Impurity 1 1620758-33-9 
2 勇餘 6 Empagliflozin Impurity 6 1620758-31-7 
3 勇餘 7 Empagliflozin Impurity 7 1620758-34-0 
4 勇餘 15 Empagliflozin Impurity 15 864070-37-1 
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5 勇餘 41 Empagliflozin Impurity 41 2125472-55-9 
6 勇餘 68 Empagliflozin Impurity 68 1279691-35-8 
7 勇餘 10 Empagliflozin Impurity 10 915095-89-5 
8 勇餘 5 Empagliflozin Impurity 5 2770456-61-4 
9 勇餘 16 Empagliflozin Impurity 16 1279691-36-9 

10 勇餘 3 Empagliflozin Impurity 3 2452301-09-4 
11 勇餘 25 Empagliflozin Impurity 25 915095-99-7 
12 勇餘 12* Empagliflozin Impurity 12 2452301-42-5 
13 䛸呔⴩ⲙ Empagliflozin 864070-44-0 

岤*勇餘 1ծ勇餘 12 ⚹㼆僥䒗匬⡤劥⢾务⡲⚹♧⚡䂽䱽ⵖկ 

ⴔⵆ獦》邍1务ぐ㼆撑ㅷ鷓ꆀ礵㺙獦㹁⸈Ⰶ鷓ꆀ很⵫很鍒ⴔⵆⵖ䧭1000 μg/mL涸很巊⡲⚹叻ⲥ
ㅷ⪰㢊巊կⴔⵆ》ぐ勇餘㼆撑ㅷ⪰㢊巊鷓ꆀ⸈Ⰶ⛩臟獺ꅺ䧭ⴔⵆゎ䛸呔⴩ⲙ100 μg/mLծ勇餘1 μg/mL涸幊
ざ叻ⲥㅷ很巊⽰䖤կ 

㹊낉霃雦很巊ⵖ㢊》꣚䩯⠄➭宝ꛠ♸勇餘˺㼆撑ㅷծ勇餘 II 㼆撑ㅷծ勇餘˼㼆撑ㅷぐ紨 2.5 mg縨
50 mL ꆀ櫕务⸈✳歌㛇歌ꃀ腂很鍒䎇獺ꅺ荛ⵠ䏞䶔⺣կ 

禹絡鷓欽䚍很巊ⵖ㢊⿬撑务㕂蚋Ⱙ꣚䩯⠄➭宝ꛠ唬叅고♴剣Ⱒ暟餘崵㹁岁》꣚䩯⠄➭宝ꛠ♸勇餘
Iծ勇餘 IIծ勇餘 IIIծ勇餘 IVծ勇餘 Vծ勇餘 VIծ勇餘 VII 㼆撑ㅷぐ紨 2.5mg縨 50 ml ꆀ櫕务⸈✳歌㛇歌
ꃀ腂獺ꅺ荛ⵠ䏞䶔⺣կ 

1.3 Labsolutions MD 鲱⟝ⴔ區倰岁䒓〄崨玐 
⦶⸔Labsolutions MD鲱⟝㼆䛸呔⴩ⲙ剣Ⱒ暟餘鵳遤✫倰岁䒓〄կ㹊낉鸑鵂DoE癃鷥崨⸓湱ծ蒀靶叙瘝蒀

靶勵⟝⠏⻊唑䏞⴯䒊霃雦瑟ꢂ烁雩剒⢕ⴔ區勵⟝䎇鵳遤✫罣欽䚍ⴔ區蜦䖤넞佪ծ珘㹁涸ⴔ區倰岁կ 

 
㕃1. Labsolutions MD鲱⟝ⴔ區倰岁䒓〄崨玐 

 

2. 絕卓♸雭雿 
2.1 癃鷥꣌媯 

2.1.1 癃鷥꣌媯㹊낉霃雦 
歋✵崨⸓湱ծ蒀靶叙㼆蒀靶䂽涸ⴔ猌饰ⵌⰢꝶ䚍⡲欽㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩㹊낉霃雦㼆崨⸓湱(1×2

猫)ծ蒀靶叙(3 呏)ծ崨⸓湱 B 湱饰映嫱⢾0%ծ15%ծ30%鵳遤✫㹊낉霃雦㥵邍 2 䨾爙կ 
邍 2. 癃鷥꣌媯㹊낉霃雦邍 

崨 ⸓ 湱     
 A 湱 A1ˋH2O   
 B 湱 B1ˋMeOH B2ˋACN  
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蒀 靶 叙     
1 Xbridge Shield RP C18250 mm × 4.6 mm I.D.5μm 
2 Shim-pack Scepter PFPP-120250 mm × 4.6 mm I.D.5μmP/N227-31061-06 
3 Shim-pack GIST C18-AQ250 mm × 4.6 mm I.D.5μmP/N227-30742-08 

ⴔ 區 勵 ⟝     
 崨 鸟 1 mL/min  叙 庛 20˫ 
 鵳 呋 ꆀ 20 μL  唬 崵 岚 Ɤ 224 nm 
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 0%傞ꢂ玐䎸㥵♴ 
   B conc 0%0 min~ 30%3-25 min~ 80%45-55 min~ 0%56-65 min* 

*base method厤⟱⚌叻ⲥկ 

2.1.2 癃鷥꣌媯涸絾ざ霉⠮ 
㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩霃雦䚪Ⱏ癃鷥 2 猫崨⸓湱絆ざㄤ 3 猫蒀靶叙㔔姼꨽㼆Ⱖ鵳遤霉⠮勻烁㹁ㆭ猫

ⴔ猌勵⟝涸ⴔ猌䂽涸⚡侨⟄⿺蒀靶㕃僽剒⢕涸կLabSolutions MD 鲱⟝〳⟄荈⸓雦皾ⴀ霉⠮⧩*➢罜䘯鸟鲽
匠㖑䪪ⵌ剒⢕蒀靶ⴔ猌勵⟝կ 

霉⠮⧩
∗ ൌ 唬崵ⵌ涸䂽侨 P ൈ ෍ ⴔ猌䏞Rୱ 

㕃 2 ⚹♶ず勵⟝♴蒀靶䂽ⴔ猌涸⚡侨⟄⿺䭽撑➢剒넞ⵌ剒⡛涸곡䎸䱗⴩涸絾ざ霉⠮⧩䂽ⴔ猌⚡侨馊撰ծ
霉⠮⧩馊넞㖈♧㹁玐䏞副蒀靶ⴔ猌朐䙖馊㥩կⴔ區絕卓儑爙䔲⢪欽 Shim-pack GIST C18-AQ 蒀靶叙⟄
宐-⛩臟⚹崨⸓湱剣劼湱饰映嫱⢾⚹ 30%傞霉⠮⧩剒넞ⴔ猌佪卓剒㥩Ⱘ⡤㹊낉⿬侨㥵邍 3 䨾爙կ 

 

 
㕃 2. 癃鷥꣌媯崨⸓湱ծ蒀靶叙涸絾ざ霉⠮⧩ 

邍 3. 癃鷥꣌媯剒⢕ⴔ區勵⟝ 

崨 ⸓ 湱     
 A 湱 A1ˋH2O   
 B 湱 B2ˋACN   

蒀 靶 叙     
3 Shim-pack GIST C18-AQ250 mm × 4.6 mm I.D.5μmP/N227-30742-08 

ⴔ 區 勵 ⟝     
 崨 鸟 1 mL/min  叙 庛 20˫ 
 鵳 呋 ꆀ 20 μL  唬 崵 岚 Ɤ 224 nm 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0 65.0
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霉⠮⧩ 677.618 

霉⠮⧩ 286.026 
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 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 0%傞ꢂ玐䎸㥵♴ 
   B conc 30%0-25 min~ 80%45-55 min~ 30%55.01-65 min 

2.2 ⠏⻊꣌媯 
㖈癃鷥꣌媯鷥䭊剒⢕崨⸓湱ㄤ蒀靶叙猫碫た罌贊ⵌ崨⸓湱絆䧭⿺叙庛㼆蒀靶䂽涸ⴔ猌䕧ㆇ嫱鳅㣐

㔔姼㖈⠏⻊꣌媯涸㹊낉霃雦务ꅷ欽 Box-Behnken 垷㘗⟄刿㼱涸㹊낉妃侨确程崨⸓湱嫱⢾ծ崨鸟ծ叙庛涸剒
⢕絆ざ剣佪䲿⼮✫㹊낉佪桧Ⱘ⡤⿬侨錛邍 4կ 

邍 4. ⠏⻊꣌媯㹊낉霃雦邍 
宐䎂 
㔔稇 宐䎂 1 宐䎂 2 宐䎂 3 

崨鸟  0.8 mL/min 1 mL/min 1.2 mL/min 
叙庛 15˫ 30˫ 45˫ 

35 min 崨⸓湱嫱⢾ 40% 60% 80% 

㕃 3 ⚹剒㼭ⴔ猌䏞涸霃雦瑟ꢂ〳⟄ず傞灇瑕崨鸟ㄤ叙庛Ⱒꝶ⿬侨㼆ⴔ猌䏞涸䕧ㆇկ掚⸂㕃〳㼜⿬侨
涸剣佪⼓㚖〳錠⻊Ⱖ务堜紤蒀去邍ⴔ猌䏞㥩涸⼓㚖覰綁蒀去邍ⴔ猌䏞䊵涸⼓㚖կ呏研霃雦瑟ꢂ
Labsolutions MD 〳垷䬾ⴀ♶ずⴔ區勵⟝♴涸蒀靶㕃䎇〳곫崵ⴀ剒⢕涸ⴔ區勵⟝㕃 3 务覰蒀倰呥㢅
蒀靶㕃㥵㕃 4ծ⥂殆傞ꢂ⥌䜂㥵邍 5 䨾爙Ⱘ⡤⿬侨霫錛邍 6կ 

 
㕃 3. 剒㼭ⴔ猌䏞涸霃雦瑟ꢂ 

 

 

LabSolutions MD 

곫崵蒀靶㕃 
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㕃 4. 剒⢕ⴔ區勵⟝涸蒀靶㕃 

邍 5. 剒⢕ⴔ區勵⟝⥂殆傞ꢂ 

No. ⻊ざ暟ぜ獦 곫崵蒀靶㕃⥂殆傞ꢂ 㹊崵蒀靶㕃⥂殆傞ꢂ 
1 勇餘 15 9.139 9.130 
2 勇餘 41 12.082 12.047 
3 勇餘 68 14.908 14.848 
4 勇餘 7 17.446 17.361 
5 ⚺䧭ⴔ 24.173 23.958 
6 勇餘 1 ㄤ 12 28.912 28.944 
7 勇餘 16 29.979 29.802 
8 勇餘 6a 30.511 30.174 
9 勇餘 6b 31.036 30.517 

10 勇餘 3 32.365 32.283 
11 勇餘 5 36.640 36.519 
12 勇餘 25 38.849 38.804 
13 勇餘 10 44.513 44.577 

邍 6. 剒⢕ⴔ區勵⟝ 

崨 ⸓ 湱     
 A 湱 A1ˋH2O   
 B 湱 B2ˋACN   

蒀 靶 叙     
3 Shim-pack GIST C18-AQ250 mm × 4.6 mm I.D.5μmP/N227-30742-08 

ⴔ 區 勵 ⟝     
 崨 鸟 1.1 mL/min  叙 庛 16˫  
 鵳 呋 ꆀ 20 μL  唬 崵 岚 Ɤ 224 nm 
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 0%傞ꢂ玐䎸㥵♴ 
   B conc 30%0-25 min~80%35-55 min~ 30%56-65 min* 

2.3 罣欽䚍ⴔ區 
LabSolutions MD 〳鸑鵂霃雦瑟ꢂ⴯䒊㹊낉霃雦荈⸓䪄遤罣欽䚍霉⠮烁⥂ⴔ區倰岁涸〳ꬑ䚍կ㖈鲱

⟝务鳕Ⰶⴔ區勵⟝岚⸓涸⯈雽薴㔵㖈霪岚⸓♴腊㢿䲿ⴀ忘駈䭷㹁ⴔ猌勵⟝涸珘㹁ⴔ區勵⟝➢罜鵳遤罣
欽䚍霉⠮կ㖈劥⢾务崨鸟岚⸓ 0.1 mL/min叙庛岚⸓ 1˫㕃 5 务랱蒀倰呥➢罜낉霆㼆ⴔ猌涸䕧ㆇ

0 10 20 30 40 50 60 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50
uV(x100,000)
数数1:sample001_80-1.1-16-30-80_202297_002.lcd PDA Ch1 224nm,4nm 

㹊崵蒀靶㕃 
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ぐ䂽ⴔ猌葻㥩Ⱘ⡤絕卓霫錛邍 6կ霹僈霪⿬侨」⻊♴⚺䂽♸勇餘䂽㖲鴪ⵌ㛇絁ⴔ猌倰岁涸罣欽䚍㥩կ 

  
㕃 5. 罣欽䚍⯈䊵薴㔵 

邍 6. 罣欽䚍ⴔ區ぐ䂽ⴔ猌䏞絕卓 

No. ⻊ざ暟ぜ獦 
剒⢕ 
勵⟝* 

勵⟝ 1* 勵⟝ 2* 勵⟝ 3* 勵⟝ 4* 勵⟝ 5* 勵⟝ 6* 勵⟝ 7* 勵⟝ 8* 勵⟝ 9* 

1 勇餘 15 -- -- -- -- -- -- -- -- -- -- 
2 勇餘 41 7.268 7.251 7.089 7.009 7.43 7.239 7.097 7.552 7.369 7.176 
3 勇餘 68 5.597 5.619 5.486 5.428 5.708 5.562 5.467 5.771 5.634 5.493 
4 勇餘 7 4.239 4.298 4.185 4.125 4.343 4.221 4.131 4.349 4.247 4.126 
5 ⚺䧭ⴔ 8.792 8.9 8.685 8.533 9.022 8.792 8.577 9.059 8.835 8.581 
6 勇餘 1 ㄤ 12 7.109 6.334 7.229 5.373 6.903 6.902 5.387 7.097 6.844 5.356 
7 勇餘 16 2.272 2.094 2.225 3.006 2.286 2.215 3.181 2.371 2.274 3.362 
8 勇餘 6a 1.936 1.857 1.912 1.888 1.888 1.913 1.841 1.861 1.868 1.778 
9 勇餘 6b 2.078 1.834 2.02 2.194 1.914 2.087 2.214 1.949 2.097 2.218 

10 勇餘 3 11.976 11.304 11.636 11.942 11.687 11.962 12.045 11.905 12.084 12.112 
11 勇餘 5 27.883 27.188 27.331 27.874 27.816 27.867 27.819 27.846 27.81 27.579 
12 勇餘 25 12.745 12.154 12.336 12.632 12.627 12.711 12.685 12.775 12.852 12.795 
13 勇餘 10 20.918 21.152 20.457 20.11 21.395 20.856 20.038 21.505 20.834 19.827 
岤*剒⢕勵⟝崨鸟 1.1 mL/min叙庛 16˫*勵⟝ 1崨鸟 1 mL/minծ叙庛 15˫*勵⟝ 2崨鸟 1.1 mL/minծ叙庛 15˫ 

*勵⟝ 3崨鸟 1.2 mL/minծ叙庛 15˫*勵⟝ 4崨鸟 1 mL/minծ叙庛 16˫*勵⟝ 5崨鸟 1.1 mL/minծ叙庛 16˫ 
*勵⟝ 6崨鸟 1.2 mL/minծ叙庛 16˫*勵⟝ 7崨鸟 1 mL/minծ叙庛 17˫*勵⟝ 8崨鸟 1.1 mL/minծ叙庛 17˫ 
*勵⟝ 9崨鸟 1.2 mL/minծ叙庛 17˫ 
 

3. 絕雿 

劥俒⢪欽㛇✵ AQbD 椚䙁涸 LabSolutions MD 鲱⟝䒓〄䛸呔⴩ⲙ剣Ⱒ暟餘涸ⴔ區倰岁⚹ HPLC 涸倰岁䒓
〄䲿⣘✫倝涸䙼騟կLabSolutions MD 鲱⟝㛇✵猰㷖倰岁涸䊨⡲崨玐腊㢿䒓〄灇瑕ⴀ♶⣜饆絑낉涸絾ざ
ⴔ區倰岁⚹ⴔ區倰岁䒓〄涸䊨⡲崨玐䲿⣘佅䭯烁⥂倰岁珘㹁ծ侨研〳ꬑկ 
 

4. ⿬罌俒柄 

⡦敵楧 , 㢙곽 , 랕劊榭 , 垊峿桪 , 劫㎗❭ , 勚潇 , 勚罭 , ⚚螨. 䛸呔⴩ⲙ⾲俱⿺晙⵫剣Ⱒ暟餘涸唬叅倰岁[J]. ⼕

蚋㼋䫣, 2025, 44(1): 24-30 https://doi.org/10.3870/j.issn.1004-0781.2025.01.003 
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ꂊ瀖ꃑ繠䩯峫㼷剣Ⱒ暟餘倰岁䒓〄 
 

䶰  銳劥㹊낉ꅷ欽䀙峸倰岁䒓〄禹絡絕ざ LabSolutions MD 鲱⟝㼆ꂊ瀖ꃑ繠䩯峫㼷剣Ⱒ暟餘剣佪ⴔ猌
鵳遤✫倰岁䒓〄կLabSolutions MD 鲱⟝僽㛇✵ AQbD 椚䙁涸倰岁䒓〄鲱⟝佅䭯倰岁䒓〄涸侮⚡崨玐կ
霪鲱⟝〳呏研㹊낉霃雦DoEⴔ區呋ㅷ⢪欽䂽鷅驶i-PeakTracer⸆腊荈⸓霋ⵆ蒀靶䂽㼆霃雦瑟ꢂ
鵳遤礵烁匬䒊➢罜䒓〄ⴀ珘⨴〳ꬑ涸絾ざⴔ區倰岁歲꬗湬錜〳錠⽰⢪緃⛘絑낉涸ⴔ區➃プ⛲ず呋腊
㢿鲽匠끻끪կ 
 

Ⱒꝶ霒LabSolutions MD  AQbD  倰岁䒓〄  ꂊ瀖ꃑ繠䩯峫㼷 
 

䪮助暵挿 
 㛇✵ AQbD 椚䙁⢪欽 LabSolutions MD 䒓〄ⴀꂊ瀖ꃑ繠䩯峫㼷剣Ⱒ暟餘涸ⴔ區倰岁կ 
 䂽鷅驶i-PeakTracer⸆腊荈⸓霋ⵆ蒀靶䂽➢罜㹊梡㼆霃雦瑟ꢂ涸礵烁匬䒊կ 
 

剣Ⱒ暟餘涸灇瑕僽倝蚋灇瑕⿺⟬ⵖ蚋♧荝䚍霉
⟟务䨾Ⱒ岤涸蚋ㅷⰢꝶ餘ꆀ㾩䚍ꅾ銳鿈ⴔկ⠛絡涸
倰岁䒓〄ꅷ欽涸霚ꝡ岁欽✵⽀㔔稇⽀宐䎂涸霚낉
꨽銳♶倗霚ꝡㄤ䷫程剒た䎋鵘㖑䪪ⵌ♧⚡ざ鷓涸
倰岁կ鵯猫倰岁䒓〄涸垷䒭嫱鳅湧湡餩傞餩⸂餩
䧭劥倰岁䒓〄傞♶⠔罌贊ぐ⿬侨涸瑟ꢂ罣欽䚍
䊵♶ず㹊낉㹔鲮獴傞䌢ⴀ梡倰岁崵霚♶腊ꅾ梡涸
梡韌կICH Q14 ⚹ⴔ區倰岁䒓〄䲿⣘㹊騨䭷⽂㼜
ⴔ區餘ꆀ彂✵霃雦(AQbD)涸紵Ⰶ倰岁䒓〄鵂玐务կ
AQbD 僽㛇✵ⴔ區餘ꆀ彂✵霃雦涸椚䙁㼆倰岁鵳
遤禹絡䚍涸灇瑕撰㔔稇撰宐䎂ず傞霉⠮կⵄ欽倰
岁䒓〄䊨Ⱘㄤ絡雦㷖鲱⟝鵳遤侨研涸ⴔ區♸㢅椚
剒た䖤ⵌ♧⚡넞䚍腊涸倰岁կ鵯碫倰岁罣欽䚍㥩
霃雦瑟ꢂ〳ꬑⲥ烁䚍넞佐꧋涸倰岁濼霋撰⢪
欽涸欰ㄐワ劍Ɤ㣐㣐蒜溁➃⸂ㄤ傞ꢂ䧭劥կ 

㖈劥⢾务灇瑕✫β「⡤꣖忕⵫-ꂊ瀖ꃑ繠䩯峫

㼷剣Ⱒ暟餘涸ⴔ區倰岁䒓〄㼆嫱㕂ⰻ㢪蚋Ⱙ叻ⲥ
ꂊ瀖ꃑ繠䩯峫㼷⾲俱蚋⿺Ⱖ晙⵫剣Ⱒ暟餘唬叅고䨾
欽唬崵倰岁ծꣳ䏞㖲♶㣐湱ずկChP2020ꅷ欽HPLC
岁䱽ⵖ溶濼勇餘IկBP2022ꅷ欽HPLC岁䱽ⵖ溶濼勇
餘A~HծJⰦ务勇餘C⽰⚹ChP2020涸勇餘Iꅷ欽
TLC岁䱽ⵖ溶濼勇餘MծNծOկUSP44ꅷ欽HPLC岁
䱽ⵖ溶濼勇餘A~DⰦ务勇餘AծC♸BP务涸勇餘Aծ
C湱ず勇餘D⚹BP务涸勇餘OUSP44佐鲿涸勇餘
B䎇劢佐鲿✵BP务告USP勇餘B絕匬⺫ゎ险爙絕匬
⽀⯋Ⱘ剣悶㖈麰⠛嫫䚍կ㔔姼Ⰼ꬗唬崵ぐ⚡勇餘
僽⼧ⴔ剣䗳銳涸կ 

劥俒⿬罌㕂ⰻ㢪蚋Ⱙ务ꂊ瀖ꃑ繠䩯峫㼷晙剣Ⱒ
暟餘唬叅涸蒀靶勵⟝⢪欽䀙峸痗ざAQbD椚䙁涸
LabSolutions MD鲱⟝㼆勇餘A~HծJծB(USP)鵳遤
⿬侨⠏⻊剒絊䒊用✫ꂊ瀖ꃑ繠䩯峫㼷剣Ⱒ暟餘珘
㹁〳ꬑ涸ⴔ區倰岁կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶⟉Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40 鳕   巊   岹 LC-40D XS x 2 
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叙   庛   盲 CTO-40C 荈 ⸓ 鵳 呋 㐼 SIL-40C XS 
唬   崵   㐼 SPD-M40 鲱 ⟝ Labsolutions Ver. 5.106 

 LabSolutions MD Ver. 1.01 

1.2 呋ㅷ⥌䜂 
邍 1. 呋ㅷ⥌䜂 

No. 务俒ぜ獦 薉俒ぜ獦 CAS 尼 
1 勇餘 A Metoprolol Tartrate Impurity A 109632-08-8 
2 勇餘 B Metoprolol Tartrate Impurity B 56718-71-9 
3 勇餘 C Metoprolol Tartrate Impurity C 29122-74-5 
4 勇餘 D Metoprolol Tartrate Impurity D 62572-90-1 
5 勇餘 E Metoprolol Tartrate Impurity E 163685-38-9 
6 勇餘 F Metoprolol Tartrate Impurity F 7695-63-8 
7 勇餘 G Metoprolol Tartrate Impurity G 501-94-0 
8 勇餘 H Metoprolol Tartrate Impurity H 62572-94-5 
9 勇餘 J Metoprolol Tartrate Impurity J 163685-37-8 

10 勇餘 O Metoprolol Tartrate Impurity O 154784-36-8 
11 勇餘 B(USP) Metoprolol Tartrate Impurity B(USP) 56718-76-4 
12 ꂊ瀖ꃑ繠䩯峫㼷 Metoprolol Tartrate 56392-17-7 

ⴔⵆ獦》邍 1 务ぐ㼆撑ㅷ鷓ꆀ礵㺙獦㹁⸈Ⰶ鷓ꆀ很⵫很鍒ⴔⵆⵖ䧭 1000 μg/mL 涸很巊⡲⚹
叻ⲥㅷ⪰㢊巊կⴔⵆ》ぐ勇餘㼆撑ㅷ⪰㢊巊鷓ꆀ⸈Ⰶ⛩臟獺ꅺ䧭ⴔⵆゎꂊ瀖ꃑ繠䩯峫㼷 100 μg/mLծ勇
餘 1 μg/mL 涸幊ざ叻ⲥㅷ很巊⽰䖤կ 

 

2. 絕卓♸雭雿 
2.1 㹊낉霃雦 

➢蒀靶ⴔ猌⾲椚溏䕧ㆇⴔ猌銳稇痦♧⡙涸僽㔿㹁湱碫㘗կ劥⢾僽㖈溶絑烁㹁✫蒀靶叙涸㛇炄副鵳遤
た絯灇瑕罌㻋✫崨⸓湱涸絆䧭」⻊ծ叙庛盲庛䏞⟄⿺崨鸟㣐㼭㼆ꂊ瀖ꃑ繠䩯峫㼷♸剣Ⱒ暟餘涸ⴔ猌涸䕧
ㆇꂊ瀖ꃑ繠䩯峫㼷剣Ⱒ暟餘涸㹊낉霃雦㥵邍 2 䨾爙կ 

邍 2. 癃鷥꣌媯㹊낉霃雦邍 

崨 ⸓ 湱     
 A 湱 50mM ⛩ꃑꜽ-1%⛩ꃑ宐很巊  
 B 湱 ACN   

蒀 靶 叙     
Inertsil ODS-3250 mm × 4.6 mm I.D.5μmS/N1A5153356 

ⴔ 區 勵 ⟝     
 B 湱 饰 映 崽 䏞 101520%3 宐䎂  B 湱 絊 姺 崽 䏞 60% 
 崨 鸟 0.81.01.2 mL/min3 宐䎂  叙 庛 203040˫3 宐䎂 
 峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸㥵♴ 
  B conc 10%0 min~20%15min ~60%30 min~ 90%30.1-35 min~ 10%35.1-40 min 
 鵳 呋 ꆀ 1 μL 唬 崵 岚 Ɤ 275 nm 
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2.2 䂽鷅驶i-PeakTracer⸆腊荈⸓霋ⵆ蒀靶䂽 
⚹✫匬䒊ⲥ烁涸湱䎾刼꬗꨽銳㖈嫦⚡勵⟝♴ⲥ烁霋ⵆ䨾剣⻊ざ暟䂽կ䂽鷅驶⸆腊〳⟄⢪欽䂽峤膴곡

䎸ծUV ⯕靶ծMS 餘靶湱⡃䏞ծ䂽꬗獤⿺䂽꬗獤涰ⴔ嫱ծ䂽넞䏞⿺䂽넞䏞涰ⴔ嫱瘝撰猫⿬侨㼆蒀靶䂽鵳遤
荈⸓鷅驶ꊹ㹁➢罜㹊梡㼆霃雦瑟ꢂ涸礵烁匬䒊㣐㣐Ⲹ㼱䩛⸓霋ⵆ涸籖椫玐䏞䲿넞䊨⡲佪桧կ劥㹊낉
ꅷ欽䂽峤膴곡䎸ծUV ⯕靶湱⡃䏞㣐✵ 0.9 㼆蒀靶䂽鵳遤鷅驶㕃 1 ⚹♶ず勵⟝♴䂽鷅驶涸蒀靶㕃կ 

 
㕃 1. 䂽鷅驶蒀靶㕃 

a B 湱饰映崽䏞15%崨鸟1.2 mL/min叙庛40˫ 
b B 湱饰映崽䏞10%崨鸟1.0 mL/min叙庛20˫ 

2.3 霃雦瑟ꢂˋˋⴔ區勵⟝涸〳錠⻊ 
LabSolutions MD 鲱⟝〳⟄絚ⵖ霃雦瑟ꢂ〳⟄㼜ⴔ區勵⟝ㄤⴔ猌Ⱒ禹鵳遤霉⟟կ呏研⻊ざ暟涸⥂殆

傞ꢂ㼜崨鸟♸叙庛B 湱饰映崽䏞♸叙庛絚ⵖ剒㼭ⴔ猌䏞涸霃雦瑟ꢂ〳⟄ず傞灇瑕崨鸟ծ叙庛ծB 湱
饰映崽䏞Ⱒꝶ⿬侨㼆ⴔ猌䏞涸䕧ㆇ㥵㕃 2 䨾爙կ 

    
㕃 2. 剒㼭ⴔ猌䏞涸霃雦瑟ꢂ 

㼆剣Ⱒ暟餘涸ⴔ區倰岁䒓〄罜鎊䧮又〳腊刿⚹Ⱒ岤⚺䧭ⴔ♸ワ㔵勇餘䧴罏ꦼⴔ猌勇餘⛓ꢂ涸ⴔ猌䏞կ
LabSolutions MD 鵮腊㢿絚ⵖ暵㹁⻊ざ暟涸霃雦瑟ꢂꂊ瀖ꃑ繠䩯峫㼷涸ⴔ猌䏞涸霃雦瑟ꢂ㥵㕃 3 䨾爙
㔔姼䧮又〳⟄嫱鳅湬錜涸烁雩ꂊ瀖ꃑⴔ猌葻㥩涸ⴔ區勵⟝կ 
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㕃 3. ꂊ瀖ꃑ繠䩯峫㼷剒㼭ⴔ猌䏞涸霃雦瑟ꢂ 

2.4 雦皾剒⢕勵⟝ⴔ區勵⟝ 
LabSolutions MD 鲱⟝〳⟄呏研絚ⵖ涸霃雦瑟ꢂ勻곫崵ⴀ剒⢕涸ⴔ區勵⟝䱗ꤑ✫㼆ⴔ區➃プ⚁⚌湬

錣涸鵂䏞⣜饆կ㕃 4 覰蒀姻倰䕎⚹ LabSolutions MD 絛ⴀ剒⢕ⴔ區⿬侨곫崵涸蒀靶㕃㥵㕃 5 䨾爙կ呏研
LabSolutions MD 絛ⴀ涸剒⢕ⴔ區⿬侨副劼ⴔ區㹊崵蒀靶㕃㥵㕃 6 䨾爙ぐ䂽ⴔ猌䏞㖲㣐✵ 1.5絕卓⿬
錛邍 3կ 

 

㕃 4. 剒⢕ⴔ區⿬侨 

  
㕃 5. 剒⢕ⴔ區勵⟝곫崵蒀靶㕃 

LabSolutions MD 

곫崵蒀靶㕃 
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㕃 6. 剒⢕ⴔ區勵⟝㹊崵蒀靶㕃 

邍 3. 剒⢕勵⟝㹊崵蒀靶㕃ぐ䂽ⴔ猌䏞絕卓 

⻊ざ暟
ぜ獦 

勇餘 H 勇餘 C 勇餘 G 勇餘 F 勇餘 A 
ꂊ瀖ꃑ繠

䩯峫㼷 
勇餘 D 勇餘 J 勇餘 B 勇餘 E 勇餘 O 

勇餘
B(USP) 

ⴔ猌䏞 - 3.955 1.797 12.964 2.946 7.485 5.013 1.67 3.162 3.391 20.332 5.964 

2.5 罣欽䚍ⴔ區 
⦶欽 LabSolutions MD 鲱⟝鵳遤罣欽䚍ⴔ區㖈鲱⟝务鳕Ⰶⴔ區勵⟝岚⸓涸⯈雽薴㔵鲱⟝荈⸓呏研

䎸餟霃雦⴯䒊䪠㢅椚邍鵳遤罣欽䚍霉⠮կ㖈劥⢾务崨鸟岚⸓ 0.1 mL/min叙庛岚⸓ 1˫㕃 7 务랱蒀
倰呥➢罜낉霆㼆ⴔ猌涸䕧ㆇկ㕃 8 ⚹罣欽䚍霉⠮涸蒀靶㕃ぐ䂽ⴔ猌葻㥩倰岁涸罣欽䚍㥩կ 

 
㕃 7. 罣欽䚍霉⠮⼓㚖 

 

0.0 5.0 10.0 15.0 20.0 25.0 min
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)

㹊崵蒀靶㕃 
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㕃 8. 罣欽䚍ⴔ區蒀靶㕃 

3. 絕雿 

劥俒⢪欽㛇✵ AQbD 椚䙁涸 LabSolutions MD 鲱⟝䒓〄ꂊ瀖ꃑ繠䩯峫㼷剣Ⱒ暟餘涸ⴔ區倰岁⚹ HPLC
涸倰岁䒓〄䲿⣘✫倝涸䙼騟կ䂽鷅驶⸆腊鸑鵂⢪欽撰⚡⿬侨㼆♶ずⴔ區勵⟝涸侨研㹊梡✫蒀靶䂽涸荈⸓
ꊹ㹁կ鸑鵂絚ⵖ霃雦瑟ꢂ〳⟄湬錜㖑䱍䳣ぐ猫⿬侨」⻊㼆ⴔ猌䏞涸䕧ㆇ䎇⚂〳⟄絛ⴀ剒⢕ⴔ區勵⟝
곫崵ⴀ霪勵⟝♴涸蒀靶㕃կLabSolutions MD 鲱⟝㛇✵猰㷖倰岁涸䊨⡲崨玐腊㢿䒓〄灇瑕ⴀ♶⣜饆絑낉
涸絾ざⴔ區倰岁կ 

  

0.0 5.0 10.0 15.0 20.0 25.0 min

-10000

0

10000

20000

30000

40000

50000

60000

70000

80000

uV

崨鸟1 mL/min  
叙庛34˫ 

崨鸟0.9 mL/min  
叙庛34˫ 

崨鸟0.8 mL/min  
叙庛34˫ 

崨鸟0.9 mL/min  
叙庛36˫ 

崨鸟0.9 mL/min  
叙庛32˫ 
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꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘 HPLC 倰岁䒓〄 
 

䶰 銳劥㹊낉⢪欽䀙峸倰岁䒓〄禹絡絕ざ LabSolutions MD 㼆꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸崵㹁鵳遤✫倰岁䒓
〄㾝爙✫ LabSolutions MD 鲱⟝涸㖈 HPLC 倰岁䒓〄务荈⸓ㄤ兰腊⻊涸⸆腊♸暵挿կLabSolutions MD
鲱⟝僽㛇✵ AQbD 椚䙁涸倰岁䒓〄鲱⟝〳呏研㹊낉霃雦DoEⴔ區呋ㅷ䎇匬䒊霃雦瑟ꢂ䒓〄ⴀ珘⨴
〳ꬑ涸ⴔ區倰岁կ 
 

Ⱒꝶ霒LabSolutions MD  ꣚䩯⠄➭宝ꛠ  倰岁䒓〄 
 

䪮助暵挿 
 ⢪欽 LabSolutions MD 䒓〄ⴀ꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸珘⨴〳ꬑⴔ區倰岁կ 
 ♸梡遤շ务㕂蚋Ⱙո꣚䩯⠄➭宝ꛠ晙唬叅고♴剣Ⱒ暟餘崵㹁倰岁湱嫱巊湱餘靶很⵫Ⱟ㺂䚍刿넞ⴔ區
傞ꢂ⛲㣐㣐綫瀊կ 
 

꣚䩯⠄➭宝ꛠ晙⚹넞胐㔿ꃫ過氿ㄤⱟ䗱氻蚋暟
腊剣佪꣭⡛ꬋ荝娥䚍䗱聝哥娥涸굥ꤗ꣭⡛荝娥䚍
ㄤꬋ荝娥䚍⼽务涸굥ꤗծ꣭⡛過盗ꅾ䒊助涸굥ꤗ
꣭⡛㔔⯎過䚍䗱⸂邝番罜⡞ꤎ涸굥ꤗ꣭⡛䗱絠汥
涸굥ꤗկ 

梡遤շ务㕂蚋Ⱙո务꣚䩯⠄➭宝ꛠ晙唬叅고♴
剣Ⱒ暟餘剣唬㹁銳宠Ⱖ务勇餘I⿡孮꣚䩯⠄➭宝
ꛠծ勇餘II꣚䩯⠄➭宝ꛠꬋ㼆僥䒗匬⡤ծ勇餘III
✳孮꣚䩯⠄➭宝ꛠㄤ꣚䩯⠄➭宝ꛠ涸絕匬湱鵛

蒀靶⥂殆遤⚹碫⡃㔔姼劥俒⢪欽LabSolutions MD
鲱 ⟝絕ざ 倰 岁 䒓 〄 禹 絡  㼆Ⱖ鵳 遤倰 岁䒓〄 կ
Labsolutions MD鲱⟝〳䌐⸔ⴔ區䊨⡲罏鲽匠넞佪
猰㷖禹絡涸㹊梡珘⨴涸ⴔ區倰岁䒓〄⺫䭍呏
研㹊낉霃雦ⴔ區呋ㅷⵄ欽ⴔ區絕卓匬䒊霃雦瑟ꢂ
⟄⿺㖈烁㹁剒⢕ⴔ區勵⟝た霉⠮Ⱖ珘⨴䚍կ⢪欽
Labsolutions MD䒓〄鲱⟝⽰⢪緃⛘絑낉涸ⴔ區➃
プ⛲ず呋腊㢿䖤ⵌ珘⨴涸ⴔ區倰岁կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶⟉Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40 鳕   巊   岹 LC-40D XS ×2 
膴 孞 劼 DGU-403 荈 ⸓ 鵳 呋 㐼 SIL-40C XS 
叙   庛   盲 CTO-40C 唬   崵   㐼 SPD-M40 
餘 靶 唬 崵 㐼 LCMS-2050 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.118 

Labsolutions MD Ver.2.01 

1.2 幊ざ㼆撑ㅷ很巊涸ꂁⵖ 
㹊낉霃雦很巊ⵖ㢊》꣚䩯⠄➭宝ꛠ♸勇餘˺㼆撑ㅷծ勇餘 II 㼆撑ㅷծ勇餘˼㼆撑ㅷぐ紨 2.5 mg縨

50 mL ꆀ櫕务⸈✳歌㛇歌ꃀ腂很鍒䎇獺ꅺ荛ⵠ䏞䶔⺣կ 
禹絡鷓欽䚍很巊ⵖ㢊⿬撑务㕂蚋Ⱙ꣚䩯⠄➭宝ꛠ唬叅고♴剣Ⱒ暟餘崵㹁岁》꣚䩯⠄➭宝ꛠ♸勇餘
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Iծ勇餘 IIծ勇餘 IIIծ勇餘 IVծ勇餘 Vծ勇餘 VIծ勇餘 VII 㼆撑ㅷぐ紨 2.5mg縨 50 ml ꆀ櫕务⸈✳歌㛇歌
ꃀ腂獺ꅺ荛ⵠ䏞䶔⺣կ 

 

2. 絕卓♸雭雿 
2.1  㹊낉霃雦 

➢蒀靶ⴔ猌⾲椚溏䕧ㆇⴔ猌銳稇Ⱒꝶ㔔稇⺫ゎ㔿㹁湱碫㘗ծ崨⸓湱碫㘗ծ⟄⿺峤膴勵⟝կ⚹刿⸈Ⰼ
꬗涸灇瑕꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸⥂殆遤⚹劥⢾㖈溶絑烁㹁✫蒀靶叙⿺崨⸓湱猫碫涸㛇炄副鵳遤✫た絯
絈荝灇瑕罌㻋✫崨⸓湱ⴲ映」⻊ծ叙庛盲庛䏞⟄⿺崨鸟㣐㼭㼆꣚䩯⠄➭宝ꛠ♸剣Ⱒ暟餘涸ⴔ猌涸䕧ㆇ
꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸 HPLC 㹊낉霃雦㥵邍 1 䨾爙Ⱏ 273 x 3 x 3猫倰呩կ〫꨽⽀ⴁ鷥䭊銳罌㻋涸
㹊낉㔔㶩LabSolutions MD 鲱⟝⽰〳荈⸓⴯䒊䪠㢅椚邍呔㣐㣐Ⲹ㼱✫䩛⸓⴯䒊傞ꢂ䲿넞ⴔ區佪桧կ 

邍 1.㹊낉霃雦邍 

巊湱勵⟝ 
崨 ⸓ 湱   

 A 湱 20 mM ⛩ꃑꜽ很巊ⱺꃲꃑ靈蒜 pH ⧩荛 4.4 
 B 湱 ⛩臟   

蒀 靶 叙  
Shim-pack GIST-HP AQ100 mm × 2.1 mm I.D.1.9 μm 
P/N227-30807-02䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀ 

ⴔ 區 勵 ⟝   
 B 湱 饰 映 崽 䏞 354045%3 宐䎂 B 湱 絊 姺 崽 䏞 95% 
 崨 鸟 0.30.40.5 mL/min3 宐䎂 鵳 呋 ꆀ 1 μL 
 叙 庛 304050˫3 宐䎂 唬 崵 岚 Ɤ PDA254 nm 
 峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸㥵♴ 
  B conc 40%0-15 min ~ 95%18-21 min ~ 40%21.1-26 min 

餘靶勵⟝ 
 猌 㶩 ⻊ 垷 䒭 DUIS± 膴 很 ⵫ 庛 䏞 500˫ 
 ꨺ ⻊ 孞 崨 鸟 3 L/min DL 庛 䏞 250˫ 
 ⸈ 掚 孞 崨 鸟 7 L/min 䪊 䲽 垷 䒭 SCANm/z 100-800 
 䎁 醋 孞 崨 鸟 5 L/min   

2.2 蒀靶䂽鷅驶⸆腊 
LabSolutions MD Ⱘ剣ꛏ㼆♶ず侨研涸⻊ざ暟礵ⲥ霋ⵆծ넞佪鷅驶涸䂽鷅驶⸆腊㣐㣐Ⲹ㼱䩛⸓霋ⵆ

涸籖椫玐䏞鵳罜㹊梡霃雦瑟ꢂ涸礵烁匬䒊կLabSolutions MD 荈⸓䂽鷅驶⸆腊佅䭯撰猫⚁㾩䚍鷅驶倰䒭
㥵䂽峤膴곡䎸ծUV ⯕靶ծMS 餘靶湱⡃䏞ծ䂽꬗獤⿺䂽꬗獤涰ⴔ嫱ծ䂽넞䏞⿺䂽넞䏞涰ⴔ嫱瘝㣐㣐䲿넞
䊨⡲佪桧կ劥㹊낉ꅷ欽䂽峤膴곡䎸ծMS 餘靶湱⡃䏞㼆蒀靶䂽鵳遤鷅驶絕卓㥵㕃 1 䨾爙կ 
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㕃 1. 䂽鷅驶⸆腊1 勇餘 Iծ2 勇餘 IIծ3 ꣚䩯⠄➭宝ꛠծ4 勇餘 III 

UV 䂽鷅驶蒀靶㕃(a)꣚䩯⠄➭宝姻猌㶩垷䒭嫱鳅餘靶㕃(b꣚䩯⠄➭宝餏猌㶩垷䒭嫱鳅餘靶㕃(c) 
2.3   霃雦瑟ꢂˋˋⴔ區勵⟝〳錠⻊ 

㛇 ✵ 䂽 鷅 驶 涸 絕 卓  ⢪ 欽 LabSolutions MD 鲱 ⟝ 涸 呏 研 溶 霋 ⵆ ⻊ ざ 暟 涸 ⥂ 殆 傞 ꢂ 㔐 䔱 ⸆ 腊
Regression using Identified RT㼆ⴔ區勵⟝ㄤⴔ猌Ⱒ禹鵳遤霉⟟➢罜⴯䒊霃雦瑟ꢂկ⴯䒊䖤ⵌ涸垷㘗
掚⸂㕃㥵㕃 2 䨾爙Ⱖ〳⟄ず傞灇瑕崨鸟ծ叙庛⿺ B 湱饰映崽䏞㼆蒀靶䂽ⴔ猌䏞涸䕧ㆇ㼜ⴔ區勵⟝〳錠
⻊㔔姼〳⟄嫱鳅湬錜涸烁雩꣚䩯⠄➭宝ꛠⴔ猌葻㥩涸ⴔ區勵⟝կ 

     
㕃 2. 剒㼭ⴔ猌䏞涸霃雦瑟ꢂ 

䊩B 饰映崽䏞♸崨鸟涸剒㼭ⴔ猌䏞霃雦瑟ꢂ 〸崨鸟♸叙庛涸剒㼭ⴔ猌䏞霃雦瑟ꢂ 

姻猌㶩垷䒭 餏姻猌㶩垷䒭 b c 

a 
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2.4 雦皾剒⢕ⴔ區勵⟝ 
LabSolutions MD 鲱⟝〳⟄呏研絚ⵖ涸霃雦瑟ꢂ勻곫崵ⴀ剒⢕涸ⴔ區勵⟝կ㕃 3 覰蒀姻倰䕎⚹

LabSolutions MD 絛ⴀ剒⢕ⴔ區⿬侨呏研 LabSolutions MD 絛ⴀ涸剒⢕ⴔ區⿬侨副劼ⴔ區蒀靶㕃㥵㕃 4
䨾爙ぐ䂽ⴔ猌䏞㖲㣐✵ 1.5絕卓⿬錛邍 2կ 

 

 

 

㕃 3. 剒⢕ⴔ區⿬侨 

 

 
㕃 4. 剒⢕ⴔ區勵⟝涸蒀靶㕃 

邍 2. 剒⢕勵⟝㹊崵蒀靶㕃ぐ䂽ⴔ猌䏞絕卓 

⻊ざ暟ぜ獦 勇餘 I 勇餘 II ꣚䩯⠄➭宝ꛠ 勇餘 III 

ⴔ猌䏞 - 2.032 2.059 1.627 

2.5 罣欽䚍罌㻋 
⢪欽LabSolutions MD鲱⟝鵳遤罣欽䚍罌㻋㖈鲱⟝务鳕Ⰶⴔ區勵⟝岚⸓涸⯈雽薴㔵鲱⟝荈⸓呏研

䎸餟霃雦⴯䒊䪠㢅椚邍鵳遤罣欽䚍霉⠮կ㖈劥⢾务崨鸟岚⸓0.1 mL/minծ饰映嫱⢾岚⸓1%ծ叙庛岚
⸓1˫勻낉霆㼆ⴔ猌涸䕧ㆇկぐㆇ䎾㔔㶩涸倰䊵ⴔ區㥵㕃5䨾爙鸑鵂倰䊵ⴔ區叙庛涸p Value㖲㣐✵
0.05罜饰映崽䏞ծ崨鸟涸p Value㖲㼭✵0.05霹僈㖈♧㹁薴㔵ⰻぐ⻊ざ暟涸ⴔ猌䏞♸叙庛涸Ⱒ翫䚍鳅㼭

0.0 5.0 10.0 15.0 20.0 25.0 min

0

25

50

75

100

mAU
254nm,4nm 

Labsolutions MD 
곫崵蒀靶㕃 

㹊崵蒀靶㕃 
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告饰映崽䏞ㄤ崨鸟㼆侮⚡ⴔ猌湱㼆䕧ㆇ玐䏞刿㣐㖈た絯倰岁鲮獴⿺珘㹁䚍崵霚涸傞⦫銳⚚呔䱽ⵖկ 

 
㕃 5. 倰䊵ⴔ區絕卓 

2.6 ꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘烁霆 
շ务㕂蚋Ⱙո꣚䩯⠄➭宝ꛠ唬叅고♴剣Ⱒ暟餘崵㹁岁Ⱏ唬崵♫猫勇餘Ⱖ务勇餘Iծ勇餘IIծ勇餘IIIㄤ

꣚䩯⠄➭宝ꛠ涸絕匬湱鵛蒀靶⥂殆遤⚹碫⡃㹊梡模Ⰼⴔ猌㶸㖈䮋䧶罜勇餘VII匧䚍䔂ծ导湱蒀靶⥂殆
㼭勇餘VIㄤ勇餘V匧䚍鳅䓳导湱蒀靶⥂殆䔂կ湱㼆罜鎊㹊梡勇餘VIIծ勇餘VIㄤ勇餘V涸㛇絁ⴔ猌ꦼ䏞
鳅㼭կ㔔姼劥㹊낉ⴲ劍⟄㔋猫ꦼⴔ猌涸⻊ざ暟勇餘Iծ勇餘IIծ勇餘IIIㄤ꣚䩯⠄➭宝ꛠ䒊垷㹊梡倰岁
䒓〄涸佪桧剒㣐⻊կ⚹灇瑕涸⯎ⴔ䚍⿺倰岁涸兜鷓䚍㼜շ蚋Ⱙո务ⶥ⡮㔋猫勇餘⸈Ⰶ낉霆倝䒊倰岁涸
鷓欽䚍կ 

䭽撑2.4곫崵涸ⴔ區勵⟝崵㹁禹絡鷓欽䚍很巊蒀靶㕃㥵㕃6䨾爙կ絕卓邍僈禹絡鷓欽䚍很巊蒀靶㕃
务ⴀ䂽곡䎸⚹勇餘VIIծ勇餘Iծ勇餘IIծ꣚䩯⠄➭宝ꛠծ勇餘IIIծ勇餘IVծ勇餘VIծ勇餘V꣚䩯⠄➭宝ꛠ
♸勇餘II⛓ꢂ涸ⴔ猌䏞⚹2.068⟄副痗ざ禹絡鷓欽䚍銳宠շ蚋Ⱙո고♴剣Ⱒ暟餘禹絡鷓欽䚍銳宠꣚䩯⠄
➭宝ꛠ♸勇餘II⛓ꢂ涸ⴔ猌䏞䎾♶㼭✵1.5〳欽✵꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸崵㹁կ♸շ蚋Ⱙո꣚䩯⠄➭宝
ꛠ晙唬叅고♴剣Ⱒ暟餘崵㹁倰岁湱嫱霪倰岁崨⸓湱劢⢪欽THF巊湱⿺餘靶很⵫Ⱟ㺂䚍刿넞⚂ⴔ區傞
ꢂ♸շ蚋Ⱙո务涸130 min湱嫱➑⚹25 min㣐㣐䲿넞ⴔ區佪桧կ 
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㕃 6. 禹絡鷓欽䚍很巊蒀靶㕃 

1 勇餘 VIIծ2 勇餘 Iծ3 勇餘 IIծ4 ꣚䩯⠄➭宝ꛠծ5 勇餘 IIIծ6 勇餘 IVծ7 勇餘 VIծ8 勇餘 V 
 

3. 絕雿 

劥俒⢪欽䀙峸 HPLC 倰岁䒓〄禹絡絕ざ LabSolutions MD 㼆꣚䩯⠄➭宝剣Ⱒ暟餘崵㹁鵳遤✫倰岁䒓〄կ
㖈 LabSolutions MD 鲱⟝涸⢪欽✫䂽鷅驶ծ霃雦瑟ꢂ匬䒊ծ倰䊵ⴔ區瘝⸆腊蜦䖤✫剒⢕ⴔ區勵⟝կ♸
2020 晜շ务㕂蚋Ⱙո꣚䩯⠄➭宝ꛠ晙唬叅고♴剣Ⱒ暟餘崵㹁倰岁湱嫱巊湱餘靶很⵫Ⱟ㺂䚍刿넞ⴔ區傞
ꢂ⛲㣐㣐綫瀊կLabsolutions MD 鲱⟝⚹ⴔ區倰岁䒓〄涸䊨⡲崨玐䲿⣘佅䭯烁⥂倰岁珘㹁ծ侨研〳ꬑկ 
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⠏⻊蚋ㅷ⚥䫒邂猌㶩 
 

䪮助暵挿 
 鸑鵂⢪欽鲱⟝鲽匠罜Ⰼ꬗㖑佖」ぐ⿬侨넞佪㖑䒓〄ⴔ區倰岁կ 
 湬錜㖑霉⟟ⴔ猌䏞ㄤⴔ區⿬侨涸Ⱒ禹䱍䳣剣佪涸⿬侨⼓㚖կ 
 

歋✵⡲⚹蚋ㅷ剣佪䧭ⴔ涸暟⻊䚍餘ㄤ蚋去⸓⸂
㷖䚍餘⠔㔔䫒邂猌㶩涸♶ず罜䒗㔔姼䧮又⠔㖈蚋
ㅷ䒓〄꣌媯灇瑕撰猫䫒邂猌㶩䎇鷥䭊剒⠏涸渮կ
姼㢪ざ䧭꣌媯⢪欽涸⪶⻊⵫ㄤ猌㶩瘝偽劼勇餘婎
殆⠔䕧ㆇ❡ㅷ涸㸝Ⰼ䚍ծ很鍒䚍ㄤ珘㹁䚍瘝䚍餘
㔔姼㼜猌㶩⡲⚹勇餘鵳遤ⴔ區⛲ꬋ䌢ꅾ銳կ劥俒㼜
➝絏⢪欽猌㶩䱗꣖蒀靶岁㼆絑䌢鄄欽⡲蚋ㅷ䫒邂

猌㶩剣劼ꃑ涸歌ꃑծ⛩ꃑծ㺢끩ꃑㄤ끩勻ꃑ鵳遤ⴔ
區涸爙⢾կ姼妃䧮又⢪欽ⴔ區倰岁䒓〄佅䭯鲱⟝
LabSolutions MD ㄤ♧⡤㘗넞佪巊湱蒀靶⟉ LC-
2050C 3D鸑鵂絚ⵖ霃雦瑟ꢂ㼜ぐ䧭ⴔ㖈絾ざ佖
」ぐ猫⿬侨傞涸」⻊鵳遤〳錠⻊䎇㼆ⴔ區勵⟝鵳
遤✫⠏⻊կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⴔ區勵⟝ 

㖈猌㶩䱗꣖垷䒭♴䧭ⴔ涸⥂殆遤⚹》Ɀ✵蒀靶叙庛䏞ㄤ崨⸓湱务涸ꃑ崽䏞⚂⥂殆傞ꢂ⠔㔔ⴔ區勵
⟝涸♶ず罜〄欰䖎㣐涸」⻊㔔姼꨽銳灇瑕♧猫腊㢿葻㥩ⴔ猌湡叻䧭ⴔ涸ⴔ區勵⟝կ 

䧮又⢪欽 LabSolutions MD 灇瑕✫腊㢿葻㥩ⴔ猌歌ꃑծ⛩ꃑծ㺢끩ꃑㄤ끩勻ꃑ 4 猫䧭ⴔ涸ⴔ區勵⟝կ
ꤑ罌㻋㼆ⴔ猌鳅㣐涸ꃑ崽䏞㢪鵮罌㻋✫叙庛盲庛䏞Ⰼ꬗禹絡涸灇瑕✫䕧ㆇ㔔稇կⰨ⡤⚹⟄ 1 mmol/L
⚹姿Ɤ㖈 1 ։ 5 mmol/L 涸薴㔵ⰻ佖」ꃑ崽䏞⟄ 5˚C ⚹姿Ɤ㖈 30˚C ։ 50˚C 涸薴㔵ⰻ佖」叙庛ⴔ
區勵⟝㥵邍 1 䨾爙կ 

邍 1. 㹊낉霃雦邍 

崨 ⸓ 湱   
 A 湱 H2O  
 B 湱 10 mM 넞守ꃑ   

蒀 靶 叙   
1 Shim-pack Fast-OA100 mm × 7.8 mm I.D.5 μmx 2P/N: S228-59942-41 
2 Shim-pack Fast-OAG10 mm × 4.0 mm I.D.5 μmP/NS228-59942-42 

ⴔ 區 勵 ⟝   
 B 崽 䏞 1020304050%5 宐䎂 
 叙 庛 3035404550˫5 宐䎂 
 崨 鸟 0.8 mL/min 鵳 呋 ⡤ 獤 10 μL 
 唬 崵 岚 Ɤ PDA210 nm 
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2.絕卓♸雭雿 
2.1 靶䂽荈⸓騈驶 

LabSolutions MD Ⱘ剣鸑鵂⢪欽撰⚡⿬侨勻ꊹ㹁䂽涸⸆腊կ劥㹊낉ꛏ㼆嫦⚡䧭ⴔ鸑鵂絆ざ⢪欽넞䏞
涰ⴔ嫱ㄤ䂽峤膴곡䎸鵯⚙⚡⿬侨勻ꊹ㹁嫦⚡䂽鵳遤✫蒀靶䂽涸騈驶(㕃 1)կ 

♸Ⱖ➭剣劼ꃑ湱嫱㺢끩ꃑ涸⥂殆傞ꢂ⠔㔔ꃑ崽䏞ㄤ叙庛盲庛䏞涸♶ず罜儑衼」⻊կ㼆峤膴곡䎸♶」
涸끩勻ꃑ鸑鵂䂽넞涰ⴔ嫱ㄤ峤膴곡䎸鵳遤癃鷥Ⱖ➭䧭ⴔⴭ➑⢪欽䂽넞鵳遤鷅驶կ⽰⢪㺢끩ꃑ䂽峤膴곡
䎸〄欰✫」⻊⛲䧭⸆荈⸓鷅驶ⵌ湱䎾涸蒀靶䂽կ 

 
㕃 1. ぐⴔ區勵⟝♴涸蒀靶㕃 

叙庛50˫B 崽䏞10%a叙庛50˫B 崽䏞30%b叙庛35˫B 崽䏞40%c 

2.2 鸑鵂霃雦瑟ꢂ㼆ⴔ猌䏞鵳遤〳錠⻊ 
LabSolutions MD 腊㢿絚ⵖ霃雦瑟ꢂ腊㢿〳錠⻊ⴔ區勵⟝ㄤⴔ猌涸Ⱒ禹䎇鵳遤霉⟟կ㛇✵⻊ざ暟涸

⥂殆傞ꢂ⥌䜂崨⸓湱 B 崽䏞⚹紷鲶ծ叙庛⚹埇鲶㖈넞䏞倰ぢ絚ⵖぐ䂽剒㼭ⴔ猌䏞涸霃雦瑟ꢂ(㕃 2)կ军
蒀⼓㚖邍爙ㆇ䎾넞ㄤ剒㼭ⴔ猌䏞㣐涸⼓㚖歋姼湬錜㖑ⴼ倗✫剣佪涸ⴔ區勵⟝կ 

 
㕃 2. 剣Ⱒ⿬侨ㄤㆇ䎾涸霃雦瑟ꢂ 

LabSolutions MD 鵮腊㢿ꛏ㼆暵㹁⻊ざ暟涸絚ⵖ霃雦瑟ꢂ➢罜㼆嫦猫䧭ⴔ鵳遤ⴔ猌ㄤⴔ區勵⟝涸霉
⟟կ歌ꃑㄤ⛩ꃑ涸ⴔ猌䏞♴ꣳ⧩ⴔⵆ霃⚹ 1.5 傞涸霃雦瑟ꢂ㥵㕃 3 䨾爙կ呏研霪㕃〳濼䊩副錭⼓㚖歌ꃑ
涸ⴔ猌䏞1.5告⛩ꃑ㖈霪⼓㚖♸Ⱖ➭䧭ⴔ涸ⴔ猌♶⢕կ姼㢪鸑鵂 2D 鲰䐸絁㼜ⴔ猌䏞鵳遤ꅾ〜〳⟄
➢撰⚡絶䏞㼆剣佪⼓㚖鵳遤霉⟟〳湬錜㖑烁雩嫦猫䧭ⴔ⛓ꢂ涸Ⱒ禹⟄⿺ⴔ猌䏞1.5 涸剣佪⼓㚖(㕃 4)կ 

  
㕃 3. ぐ䧭ⴔⴔ猌䏞湱Ⱒ涸霃雦瑟ꢂ 
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㕃 4. 2D 鲰䐸絁ꅾ〜 

2.3 絛ⴀ剒⢕ⴔ區勵⟝ 
LabSolutions MD Ⱘ剣呏研垷㘗ⴔ區絕卓勻社程剒⢕勵⟝涸⸆腊կ鸑鵂⢪欽霪⸆腊腊㢿㖈ぐ猫ⴔ區

⿬侨涸侮⚡」⻊⼓㚖ⰻ絛ⴀⴔ猌葻㥩⚂Ⱘ剣넞珘⨴䚍涸ⴔ區勵⟝կ㼆姼䧮又灇瑕✫剒㼭ⴔ猌䏞涸剒⠏挿
䎇烁雩✫湱Ⱒ⿬侨(㕃 5)կ 

呏研絛ⴀ涸ⴔ區⿬侨곫崵ⴀ涸蒀靶㕃ㄤ㹊崵蒀靶㕃ⴔⵆ㥵㕃 6 䨾爙烁雩✫ぐ猫䧭ⴔ涸ⴔ猌ㄤ⥂殆傞
ꢂ尵剣儑衼⨊䊵կ 

 
㕃 5. 絛ⴀ涸剒⢕ⴔ區⿬侨 

 
㕃 6 . 곫崵蒀靶㕃ㄤ㹊崵蒀靶㕃 

3.䚪絕 
⢪欽 LabSolutions MD 灇瑕✫ⴔ猌 4 猫剣劼ꃑ涸倰岁䒓〄կ鸑鵂⢪欽撰⚡䂽鷅驶⿬侨㥵ⴀ䂽곡䎸ծ

넞䏞涰ⴔ嫱瘝⽰⢪䂽峤膴곡䎸〄欰」⻊涸䧭ⴔ⛲荈⸓模䧭✫䂽涸ꊹ㹁կ鸑鵂絚ⵖ霃雦瑟ꢂ腊㢿湬錜
䱍䳣ぐ猫⿬侨」⻊㼆ⴔ猌䏞涸䕧ㆇ䎇烁雩剒⢕ⴔ區勵⟝կ㔔姼LabSolutions MD 〳⟄呏研椚雿㼆ⴔ區
勵⟝鵳遤⠏⻊罜Ⲹ㼱㼆⚺錜ⴼ倗涸⦭ꅾ䔂靈㹊霆灇瑕ㄤꆀ⻊霉⠮կ  
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ꂼ峫蓷勇餘ⴔ區倰岁䒓〄 
 

䪮助暵挿 
 㼜䕧ㆇ蚋暟⚺䧭ⴔㄤ勇餘ⴔ猌䏞涸Ⱒꝶ㔔稇〳錠⻊剣佪㼊䪪剒⢕ⴔ區勵⟝կ 
 鸑鵂〳錠⻊ⴔ區勵⟝♸♶ず⼓㚖蒀靶叙涸掚⸂㕃腊㢿넞佪㖑㼆蒀靶叙䪠妃⛓ꢂ涸䊵䒗鵳遤罣欽䚍霉⟟կ 
 

⚹烁⥂㸝Ⰼ꨽銳⚚呔盗椚蚋ㅷ务涸剣Ⱒ暟
餘 䎇 䒓 〄 Ⱘ 剣 넞 〳 ꬑ 䚍 涸 ⴔ 區 倰 岁 կ
LabSolutions MD 僽♧妴㛇✵ AQbD 涸ⴔ區倰岁
䒓〄佅䭯鲱⟝〳⟄忘駈ⴔ區倰岁涸癃鷥ծ⠏⻊
ㄤ珘⨴䚍霉⟟瘝꣌媯կ劥俒⟄ꂼ峫蓷剣Ⱒ暟餘倰
岁䒓〄⚹⢾㼆崨⸓湱⿺蒀靶叙鵳遤✫禹絡⠏⻊

剒絊䒓〄ⴀ珘⨴罣欽涸ⴔ區倰岁կ 
㖈絾ざ靈侮崨⸓湱絆䧭ծ叙庛盲庛䏞ծ崨鸟

瘝ぐ猫⿬侨傞鸑鵂〳錠⻊霃雦瑟ꢂ勻霉⠮
嫦猫⻊ざ暟涸ⴔ猌䏞կ㖈⠏⻊た涸珘⨴䚍霉⟟꣌
媯鸑鵂㼜霃雦瑟ꢂ䎾欽✵♶ず䪠妃涸蒀靶叙
⟄剣佪霉⠮♶ず䪠妃蒀靶叙涸珘⨴䚍կ 

 

1. 㹊낉鿈ⴔ 
1.1  ⴔ區勵⟝ 

ꂼ峫蓷♸剣Ⱒ暟餘涸ⴔ區勵⟝㥵邍 1 䨾爙կ♶➑罌㻋㼆ⴔ猌䕧ㆇ鳅㣐涸崨⸓湱絆䧭鵮鸑鵂佖」叙庛
盲庛䏞⿺崨鸟㼆ꂼ峫蓷♸剣Ⱒ暟餘涸ⴔ猌鵳遤✫Ⰼ꬗灇瑕կⰨ⡤⿬侨㥵♴⟄ 5%涸姿Ɤ㼜⛩臟嫱⢾➢
40%」⚹ 60%5 ⚡紩ⵆ⟄ 5˫涸姿Ɤ㼜叙庛盲庛䏞➢ 35˫」⚹ 45˫3 ⚡紩ⵆ䎇⟄ 0.1 mL/min 涸
姿Ɤ㼜崨鸟➢ 0.6 mL/min 」⚹ 0.8 mL/min3 ⚡紩ⵆկ 

邍 1. ⴔ區勵⟝ 

⟉ 㐼 NexeraTM X3 倰岁䒓〄禹絡 
崨 ⸓ 湱     

 A 湱 0.1%歌ꃑ宐很巊   
 B 湱 ⛩臟 

蒀 靶 叙  
 Shim-pack Velox C18100 mm × 3.0 mm I.D.2.7 μmP/N:227-32010-03 

ⴔ 區 勵 ⟝ 瘝䏞峤膴 
 B 湱 崽 䏞 4045505560%5 ⚡紩ⵆ 
 叙 庛 354045˫3 ⚡紩ⵆ 
 崨 鸟 0.5 mL/min 鵳 呋 ⡤ 獤 0.1 μL 
 唬崵岚Ɤ 254 nmSPD-M40UHPLC 寑 

 

2. 絕卓♸雭雿 
2.1 ꂼ峫蓷♸剣Ⱒ暟餘涸ⴔ猌 

瘝䏞峤膴傞涸⛩臟嫱⢾⚹ 60%ㄤ 40%傞涸蒀靶㕃ⴔⵆ㥵㕃 1 ㄤ㕃 2 䨾爙叙庛盲庛䏞 40˫ծ崨鸟 0.7 
mL/minկ蒀靶㕃务涸 Imp1։3 ⚹剣Ⱒ暟餘䔲⛩臟嫱⢾⚹ 60%傞Imp2 ㄤ Imp3 ㄤꂼ峫蓷劢㹊梡㛇絁
ⴔ猌կ〥♧倰꬗䔲⛩臟嫱⢾⚹ 40%傞Imp1։3 涸䂽模Ⰼⴔ猌邍僈崨⸓湱务涸⛩臟嫱⢾㼆湡叻䂽涸ⴔ
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猌剣儑衼䕧ㆇկ⚹烁㹁剒⢕ⴔ區勵⟝⴯䒊䧮又⛩臟嫱⢾ծ叙庛ㄤ崨鸟♸ⴔ猌䏞涸霃雦瑟ꢂ㼆ⴔ猌䏞鵳
遤✫〳錠⻊կ 

  
㕃 1. B 湱崽䏞 60%蒀靶㕃 㕃 2. B 湱崽䏞 40%涸蒀靶㕃 

2.2 鸑鵂霃雦瑟ꢂ㼆ⴔ猌䏞鵳遤〳錠⻊ 
ꂼ峫蓷♸ Imp2⟄⿺ Imp2 ♸ Imp3 涸ⴔ猌䏞涸霃雦瑟ꢂ㥵㕃 3 䨾爙կ㕃务涸紤蒀⼓㚖ⴔ猌䏞鳅㣐

覰蒀ⴔ猌䏞湱㼆㼭կLabSolutions MD 腊㢿㖈ぐ猫⿬侨涸侮⚡」⻊⼓㚖ⰻ絛ⴀⰨ剣葻㥩ⴔ猌ㄤ넞珘⨴䚍涸
勵⟝կ㖈㕃 3 务䊩♴錭涸覰蒀姻倰䕎LabSolutions MD 霃雦瑟ꢂ儑爙ꂼ峫蓷ㄤ Imp2 ⟄⿺ Imp2 ㄤ
Imp3 涸剒⢕ⴔ猌勵⟝僽⛩臟嫱⢾⚹ 40%ծ叙软盲庛䏞⚹ 35˚Cծ崨鸟⚹ 0.6 mL/minկⵄ欽霃雦瑟ꢂ〳⟄
䖎㺂僒㖑✫鍒ぐ⿬侨㼆ⴔ猌䏞涸䕧ㆇ㹊梡猰㷖涸倰岁⠏⻊➢罜䪪ⵌ剒⢕勵⟝կ 

  
㕃 3. ꂼ峫蓷♸ Imp2䊩ծImp2 ♸ Imp3〸涸ⴔ猌䏞涸霃雦瑟ꢂ 

2.3 珘⨴䚍霉⟟ 
Ⱒ✵ꂼ峫蓷♸剣Ⱒ暟餘涸ⴔ猌䧮又㼆鸑鵂霃雦瑟ꢂ蜦䖤涸剒⢕勵⟝⛩臟嫱⢾ 40%ծ叙庛盲庛䏞

35˫ծ崨鸟 0.6 mL/minկ㼆⛩臟嫱⢾39%ծ40%ծ41%ծ叙庛盲庛䏞34˫ծ35˫ծ36˫鵳遤罣欽
䚍罌㻋㕃 3 务涸覰蒀挿ㄤ 4 ⚡涯㕕Ⱏ 5 挿낉霆✫霪」⻊㼆ⴔ猌涸䕧ㆇկ㕃 4 ⴔⵆ⚹ꂼ峫蓷♸ Imp2
䊩⟄⿺ Imp2 ♸ Imp3〸涸ⴔ猌䏞〳錠⻊霃雦瑟ꢂ侮⚡霃雦瑟ꢂⰻꂼ峫蓷♸ Imp2 涸ⴔ猌䏞㣐
✵ 8ծImp2 ♸ Imp3 涸ⴔ猌䏞㣐✵ 2㖲㢅✵ⴔ猌䏞鳅㣐涸堜蒀ㄤ紤蒀⼓㚖կ鵯䠑㄂满ꂼ峫蓷♸ Imp2ծ⟄
⿺ Imp2 ♸ Imp3 涸ⴔ猌㖈⛩臟嫱⢾ㄤ叙庛盲庛䏞涸侮⚡」⻊⼓㚖ⰻⴔ猌葻㥩儑爙ⴀ鸑鵂霃雦瑟ꢂ⠏⻊涸
ⴔ區倰岁Ⱘ㢊鳅넞涸珘⨴䚍կ姼㢪⚹霉⟟蒀靶叙䪠妃ꢂ䊵䒗涸珘⨴䚍㼆〥㢪⚙⚡䪠妃涸蒀靶叙⴯䒊✫
霃雦瑟ꢂ㕃 5ծ㕃 6蒀靶㕃㥵㕃 7 䨾爙կ㖈㕃 4։㕃 6 务〳濼侮⚡霃雦瑟ꢂ㖲㢅✵넞❭⼓㚖ⴔ猌
䏞鳅㣐邍僈⠏⻊た涸勵⟝涸珘⨴䚍鳅넞♸蒀靶叙䪠妃偽Ⱒկ 
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㕃 4. 罣欽䚍ꂼ峫蓷♸ Imp2䊩ծImp2 ♸ Imp3〸涸ⴔ猌䏞涸霃雦瑟ꢂ 

*㕃务涸㕐㕕Ⱏ 5 挿邍爙鵳遤✫ⴔ區涸挿蒀靶叙䪠妃 1 

  
㕃 5. 罣欽䚍ꂼ峫蓷♸ Imp2䊩ծImp2 ♸ Imp3〸涸ⴔ猌䏞涸霃雦瑟ꢂ 

*㕃务涸㕐㕕Ⱏ 5 挿邍爙鵳遤✫ⴔ區涸挿蒀靶叙䪠妃 2 

  
㕃 6. 罣欽䚍ꂼ峫蓷♸ Imp2䊩ծImp2 ♸ Imp3〸涸ⴔ猌䏞涸霃雦瑟ꢂ 

*㕃务涸㕐㕕Ⱏ 5 挿邍爙鵳遤✫ⴔ區涸挿蒀靶叙䪠妃 3 

 
㕃 7. ♶ず䪠妃涸蒀靶叙㕃 4։㕃 6 涸挿 A涸蒀靶㕃 

副䪠妃 1ծ务䪠妃 2ծ♴䪠妃 3 
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3. 䚪絕 
劥俒⟄ LabSolutions MD 珘⨴넞佪䒓〄蚋暟剣Ⱒ暟餘ⴔ區倰岁⚹⢾鸑鵂霃雦瑟ꢂ〳錠⻊ API ㄤ勇餘

涸ⴔ猌䏞〳⟄㖈♶模Ⰼ⣜饆欽䨪絑낉涸䞔ⲃ♴㼆ⴔ區倰岁鵳遤剣佪涸⠏⻊ㄤ珘⨴䚍霉⠮鵮〳⟄鸑鵂匬
䒊♶ず䪠妃涸蒀靶叙涸霃雦瑟ꢂ勻霉⠮蒀靶叙涸珘⨴䚍կ劥俒➝絏涸剣Ⱒ暟餘倰岁䒓〄鵂玐♶➑剣⸔✵
䲿⼮ⴔ區倰岁涸〳ꬑ䚍鵮〳⟄剣佪涸䲿⼮ⴔ區倰岁낉霆涸佪桧կ 
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⽀㔋匧勍餘靶⟉㼆蚋暟勇餘鵳遤넞佪涸倰岁䒓〄 
 

䶰 銳劥俒➝絏✫ LabSolutions MD 㖈䒓〄㷆됓぀暵ꛧ♧猫欽✵ㆲ㋉絶䭯屛毫涸蚋暟勇餘涸 LC ⴔ區
倰岁务涸䎾欽կ鸑鵂霃雦瑟ꢂ鵳遤〳錠⻊⟄⿺佖」唑䏞玐䎸涸ぐ⚡⿬侨勻霉⠮㷆됓぀暵ꛧㄤぐ猫勇餘
涸ⴔ猌䏞կ赡搬⟄⵸䖎ꦼ欽⯕歏✳匧盗꣋⴩唬崵㐼PDAⲥ烁騈驶Ⱘ剣湱⡃稘㢪⯕靶涸ぐ猫勇餘告
LCMS-2050 〳⟄鍒Ɀ鵯⚡꡼곿կ姼㢪ⵄ欽ⴔ猌䏞ㄤ剒た♧⚡峤膴䂽涸 RT 涸霃雦瑟ꢂ〳⟄剣佪㖑䒓〄
ⴀ傁腊䲿⣘ⴀ蒀ⴔ猌䏞⿶腊綫瀊ⴔ區傞ꢂ涸倰岁կ 
 

䪮助暵挿 
 ⢪欽 LCMS-2050 ⽀㔋匧勍餘靶⟉鵳遤䂽騈驶〳鸑鵂ⲥ烁騈驶Ⱘ剣湱⡃稘㢪⯕靶涸ぐ猫勇餘勻佅䭯넞䏞
〳ꬑ涸倰岁䒓〄կ 
 ⢪欽 LabSolutions MD 䒓〄ⴔ區倰岁♶➑腊㢿䲿⣘ⴀ蒀ⴔ猌䏞鵮腊綫瀊ⴔ區傞ꢂկ 

 

1. 㹊낉鿈ⴔ 
1.1 ⴔ區勵⟝ 

邍 1 儑爙✫㷆됓぀暵ꛧ⿺Ⱖ勇餘ⴔ猌涸⠏⻊灇瑕务⢪欽涸ⴔ區勵⟝կ鸑鵂佖」剒絊唑䏞崽䏞ㄤ唑䏞玐
䎸涸俷桧灇瑕✫㷆됓぀暵ꛧ⿺Ⱖ勇餘涸ⴔ猌䏞⟄䪪ⵌ剒⢕勵⟝կ剒絊崽䏞涸」⻊薴㔵⚹ 75%荛 85%
㟞ꆀ⚹ 5%3 ⚡宐䎂唑䏞俷桧涸」⻊薴㔵⚹ 8 min 荛 18 min㟞ꆀ⚹ 5 min3 ⚡宐䎂կ 

邍 1. ⠏⻊涸ⴔ區勵⟝ 

巊 湱 蒀 靶 勵 ⟝   Nexera˳ X3倰岁䒓〄禹絡 

崨 ⸓ 湱  
岹 A0.15 %歌ꃑ宐很巊 
岹 B0.1 %歌ꃑ⛩臟很巊 

蒀 靶 叙  Shim-pack Scepter Phenyl-120100 mm ×3.0 mm ⰻ䖈1.9 μm 
ⴔ 區 勵 ⟝  
ⴲ 映 B 崽 䏞 45 % 
剒 絊 B 崽 䏞 75ծ80ծ85%3 ⚡宐䎂 
唑 䏞 俷 桧 8ծ13ծ18min3 ⚡宐䎂 

傞 ꢂ 玐 䎸 
B 崽䏞 45%0-3 min̔75%11 min̔85 % (11.01-13 min) ̔45 % 
(13.01-18 min)岤㥵卓剒絊 B 崽䏞⚹ 75%唑䏞俷桧⚹ 8min 

叙 庛 30 °C 
崨 鸟 0.5 mL/min 
鵳 呋 ꆀ 10 μL (1000 mg/L) 
唬崵㐼PDA 238 nmSPD-M40UHPLC 崨鸑寑 

餘 靶 勵 ⟝ LCMS-2050 
猌 㶩 彂 ESI/APCIDUIS姻餏猌㶩垷䒭 
䪊 䲽 薴 㔵 SCANm/z 400-800 Q a r r a y 歏 ⾓ +20 V 
꨺ ⻊ 孞 崨 ꆀ 2.0 L/min 䎁 醋 孞 崨 ꆀ 5.0 L/min 
⸈ 掚 孞 崨 ꆀ 7.0 L/min 膴 很 ⵫ 庛 䏞 450°C 
D L 庛 䏞 200 °C 䱹 〡 歏 ⾓ +3.0 kV / -2.0 kV 
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2. 絕卓♸雭雿 
2.1 ⵄ欽 LCMS-2050 ⲥ烁騈驶䂽 

㕃 1 儑爙✫㖈剒絊唑䏞崽䏞⚹ 80%唑䏞俷桧⚹ 8min ㄤ 18min 傞蜦䖤涸 LC 蒀靶㕃⟄⿺ぐ勇餘勇
餘 1 ⵌ 6涸 m/zկ㕃 2 儑爙✫勇餘 1 ⵌ勇餘 6 涸稘㢪⯕靶կ勇餘 1 ㄤ勇餘 6湱⡃䏞>0.99ծ勇餘 2 ㄤ勇
餘 4湱⡃䏞>0.9ծ⟄⿺勇餘 3 ㄤ勇餘 5湱⡃䏞>0.999涸稘㢪⯕靶⛓ꢂ涸湱⡃䏞ꬋ䌢碫⡃㛇✵稘㢪
⯕靶鵳遤䂽騈驶ꦼ䏞䖎넞կ湱嫱⛓♴LabSolutions MD 鸑鵂 LCMS-2050 鵳遤✫㛇✵ m/z 涸䂽騈驶⟄ⲥ
烁ꊹ㹁Ⱘ剣湱⡃稘㢪⯕靶涸勇餘㕃 1կ 

 
㕃 1. 剒絊唑䏞崽䏞⚹ 80%ծ唑䏞俷桧⚹ 8 min♴ㄤ 18 min副㛇✵ m/z 䂽鷅驶蒀靶㕃 

 
㕃 2. 㷆됓぀暵ꛧ勇餘勇餘 1 ⵌ 6涸稘㢪⯕靶㕃 

2.2 剒⢕ⴔ區勵⟝涸霃雦瑟ꢂ霉⠮ 
⚹✫烁㹁剒⢕涸ⴔ區勵⟝䔲剒絊崽䏞ㄤ唑䏞俷桧〄欰」⻊傞鸑鵂霃雦瑟ꢂ㼆ⴔ猌䏞鵳遤✫〳錠⻊կ

㕃 3 儑爙✫㷆됓぀暵ꛧㄤ勇餘 1 ⴔ猌䏞涸霃雦瑟ꢂկ紤蒀⼓㚖邍爙ⴔ猌䏞鳅넞覰蒀⼓㚖邍爙ⴔ猌䏞鳅⡛կ
鸑鵂霃雦瑟ꢂ㼆ⴔ猌䏞鵳遤〳錠⻊邍僈鳅⡛涸絊崽䏞ㄤ鳅Ɤ涸唑䏞俷桧〳⟄㹊梡刿㥩涸ⴔ猌կ 
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㕃 3. 㷆됓぀暵ꛧㄤ勇餘 1 ⴔ猌䏞涸霃雦瑟ꢂ 

LabSolutions MD 〳⟄鸑鵂〜⸈霃雦瑟ꢂ勻皍⻊㼆剒⢕ⴔ區勵⟝涸癃鷥կ㕃 4 儑爙✫忘駈㷆됓぀暵ꛧ
ㄤ勇餘 1 ⴔ猌䏞>2.6 傞涸ⴔ區勵⟝꬗獤ぐ⻊ざ暟涸剒㼭ⴔ猌䏞>1.2剒た♧⚡峤膴䂽勇餘 6涸 RT< 
17 minկ㕃务綁絁㔵䧭涸⼓㚖僽剒㼭ⴔ猌䏞<1.2 涸⼓㚖覰絁㔵䧭涸⼓㚖僽㷆됓぀暵ꛧㄤ勇餘 1 ⴔ猌䏞
<2.6 涸⼓㚖磋絁㔵䧭涸⼓㚖僽剒た♧⚡峤膴䂽涸 RT>17 min 涸⼓㚖ⶥ♴涸⼓㚖歋랱蒀꣊䕧絁䨾爙
僽忘駈䨾剣叻ⲥ涸䞔ⲃկ㖈歘剣꣊䕧絁涸꬗獤ⰻⴔ區傞ꢂ剒瀊涸剒⢕挿㖈 A 挿꣡鵛霪挿欽紤蒀㕕ⴀկ
㔔姼鸑鵂〜⸈ⴔ猌䏞ㄤ剒た♧⚡峤膴䂽涸 RT 涸霃雦瑟ꢂ〳⟄䖎㺂僒㖑䪪ⵌ䲿⣘駈㢿ⴔ猌䏞ㄤ鳅瀊ⴔ
區傞ꢂ涸剒⢕勵⟝կ 

ⵄ欽霃雦瑟ꢂ腊㢿䖎㺂僒㖑✫鍒 LC ⿬侨㥵⡦䕧ㆇ湱Ⱒ⿬侨㥵ⴔ猌䏞ㄤ RTկ鵯䠑㄂满〳⟄㖈♶⣜ꬑ
欽䨪絑낉涸䞔ⲃ♴烁㹁♧⚡〳ꬑ涸ⴔ區倰岁կ 

 
㕃 4. ⴔ猌䏞ㄤ剒た♧⚡䂽ⴀ䂽傞ꢂ涸霃雦瑟ꢂ涸〜⸈ 

2.3 剒⢕勵⟝♴涸蒀靶㕃 
㖈剒⢕勵⟝♴䖤ⵌ涸蒀靶㕃A 挿㥵㕃 5 䨾爙կ絕卓儑爙㷆됓぀暵ꛧㄤ勇餘 1 涸ⴔ猌䏞⚹ 2.7

ぐ勇餘涸剒㼭ⴔ猌䏞⚹ 1.4勇餘 3剒た♧⚡峤膴䂽涸⥂殆傞ꢂ㼭✵ 17 ⴔꛦ䧭⸆忘駈✫叻ⲥկ 
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㕃 5. 㖈剒⢕勵⟝♴涸蒀靶㕃 

3. 絕雿 
劥俒➝絏✫鸑鵂⢪欽 LabSolutions MD ㄤ LCMS-2050 㼆蚋暟勇餘鵳遤넞佪涸倰岁䒓〄կ㛇✵ m/z 涸

䂽騈驶⽰⢪㖈稘㢪⯕靶湱⡃涸䞔ⲃ♴⛲腊ⲥ烁ꊹⵆぐ猫勇餘կ㼜嫦⚡⻊ざ暟涸ⴔ猌䏞ㄤ剒た♧⚡峤膴
䂽涸 RT 涸㕃靶鵳遤〳錠⻊ㄤ〜⸈〳⟄鲽匠䒓〄ⴀ刿넞佪ⴔ猌䏞⚂䘯鸟ⴔ區傞ꢂ涸倰岁偽꨽
罌贊欽䨪絑낉կ
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㻑呍薗ꃑ⿺Ⱖ湱Ⱒ勇餘涸ⴔ區倰岁䒓〄 
 
䪮助暵挿 
 鸑鵂 LabSolutions MD 〳⟄䲿넞㻑呍薗ꃑㄤ湱Ⱒ勇餘剒⢕ⴔ猌勵⟝涸倰岁䒓〄䊨⡲佪桧կ 
 㻑呍薗ꃑㄤ湱Ⱒ勇餘䂽〳⟄鸑鵂⽀㔋匧勍餘靶⟉ LCMS˳-2050 鵳遤姻烁鷅驶կ 
 䟘䚍 UHPLC 禹絡 Nexera˳XS inertծShim-pack Scepter˳Claris䟘䚍叙〳䫈ⵖ㻑呍薗ꃑ涸ꆄ㾩ꂁ⡙
エ꣡䎇蜦䖤葻㥩涸䂽䕎կ 
 

⟄导⛐㻑呍薗ꃑ瘝⚹去邍涸呍ꃑ蚋暟鸑鵂⡲欽
✵絈脅ⰻ㢪涸ꬶ挿㛇㔔ծ跗涯瘝〄䮦蚋佪կ呍
ꃑ蚋暟僽鸑鵂⻊㷖ざ䧭欰❡涸告㖈Ⱖざ䧭鵂玐务
⠔䒸Ⰶꝡ霴Ɤ䏞涸❡暟⟄⿺⥂䫡㛇㔙瘝撰猫勇餘
㔔姼㥵⡦姻烁ⴔ猌ゎ剣勇餘涸㣐ꆀ㻑呍薗ꃑ僽♧
㣐䮋䧶կLC ⴔ區务导湱猌㶩㼆蒀靶岁RP-IP
僽♧猫ⴔ猌䌄剣歏蚚涸暟餘傞䌢欽涸ⴔ猌垷䒭կ㖈
RP-IP 务ⴔ猌垷䒭⠔ꥥ满崨⸓湱涸猌㶩㼆霚⵫幑

⸈崽䏞⟄⿺剣劼很⵫䧭ⴔ涸♶ず罜〄欰」⻊告僽
」⻊涸垷䒭》Ɀ✵㻑呍薗ꃑꝆꟋծ焦㛇絆䧭ㄤ⥝껑
ꝶ涸剣偽瘝㔔姼ꛏ㼆嫦⚡湡叻䎸⴩ⴔⵆ鵳遤ⴔ
猌⠏⻊㽍⚹ꅾ銳կ劥俒➝絏⢪欽ⴔ區倰岁䒓〄鳇⸔
鲱⟝ LabSolutions MDꛏ㼆Ⱘ剣♶ずꝆꟋㄤ⥝껑
ꝶ涸㻑呍薗ꃑ⿺湱Ⱒ勇餘ⴔⵆ鸑鵂癃鷥ㄤ⠏⻊꣌
媯넞佪㖑㹊梡㻑呍薗ꃑㄤ湱Ⱒ勇餘涸剒⢕ⴔ猌կ

 

1. 㹊낉鿈ⴔ 
1.1 呋ㅷ⥌䜂 

⡲⚹崵㹁呋ㅷ⢪欽涸㻑呍薗ꃑ䎸⴩Ⱏ 6 猫㥵邍 1 䨾爙կ㼜ⰌꟋ涸❡暟(FLP)⟄⿺ 3畮ծ5畮緃
㣟 1 ⚡䧴 3 ⚡焦㛇涸 n-1(3)ծn-1(5)ㄤ n-3 涸緃㣟⡤ծ䧴幑⸈ 1 ⚡焦㛇涸 n+1 ⸈ざ⡤ծ5畮涸歋炻去
熧ꃑꂾ⥝껑⚹熧ꃑ✳ꂾꝶ涸 PS̔PO 瑲」⡤涸 5 猫勇餘Ⱏ雦 6 猫暟餘涸幊ざ呋ㅷ⡲⚹ざ䧭导⛐㻑呍薗ꃑ
涸垷㘗呋ㅷ⢪欽կ 

邍 1. 呋ㅷ㻑呍薗ꃑ䎸⴩邍 
ぜ獦 䎸⴩(5̔3) Ɤ䏞 

FLP T*-mC*-T*-T*-G*-dG-dT-dT-dA-dC-dA-dT- dG-dA-dA-A*-T*-mC*-mC*-mC* 20 mer 

n-1(3) T*-mC*-T*-T*-G*-dG-dT-dT-dA-dC-dA-dT- dG-dA-dA-A*-T*-mC*-mC* 19 mer 

n-1(5) mC*-T*-T*-G*-dG-dT-dT-dA-dC-dA-dT-dG- dA-dA-A*-T*-mC*-mC*-mC* 19 mer 

n-3 T*-G*-dG-dT-dT-dA-dC-dA-dT-dG-dA-dA- A*-T*-mC*-mC*-mC* 17 mer 

n+1 
T*-T*-mC*-T*-T*-G*-dG-dT-dT-dA-dC-dA- dT-dG-dA-dA-A*-T*-mC*-mC*-
mC* 

21 mer 

PO FLP 5畮涸PS̔PO」⻊⡤ 20 mer 

㢊岤* = 2-O-methoxyethyl, m = 5-methyl, d = 2-deoxy, PS(full) 
 
2. 絕卓♸雭雿 
2.1 崨⸓湱涸癃鷥 

癃鷥꣌媯ⴔ區勵⟝邍 2务⚺銳罌㻋㼆⥂殆ㄤⴔ猌鸣䧭ꅾ㣐䕧ㆇ涸⿬侨灇瑕✫宐湱崨⸓湱务涸
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HFIP ⟄⿺猌㶩㼆霚⵫♲⛩腂TEA涸幑⸈崽䏞ծ剣劼崨⸓湱务涸⛩臟ㄤ歌ꃫ幊ざ嫱⢾կⰨ⡤勻霹㼜
HFIP 涸幑⸈崽䏞霃⚹ 100ծ200mmol/L2 猫宐䎂ծTEA 涸幑⸈崽䏞霃⚹ 5ծ10ծ15ծ20mmol/L4 猫
宐䎂ծ剣劼崨⸓劼务涸⛩臟嫱⢾霃⚹ 0ծ50ծ100%3 猫宐䎂Ⱏ⴯䒊✫ 242×4×3猫㹊낉霃雦
⟄社程剒⢕涸絆ざկLabSolutions MD 〳⟄䭽撑崨⸓湱ㄤ蒀靶叙瘝ぐ猫⿬侨絆ざ荈⸓欰䧭㹊낉霃雦♶⠔
ⴀ梡㣟霴կ姼㢪⢪欽崨⸓湱幊ざ⸆腊〳⟄荈⸓ⵖ㢊ゎ♶ず HFIP ㄤ TEA 幑⸈崽䏞⟄⿺剣劼很⵫嫱⢾涸
崨⸓湱կ鸑鵂挿ⴁ鷥䭊䨾⢪欽涸崨⸓湱⽰〳䭽撑䨾鷥䭊涸幑⸈崽䏞ㄤ剣劼很⵫嫱⢾荈⸓ⵖ㢊崨⸓湱㔔
姼♶➑〳⟄㣐䌴Ⲹ㼱䩛⸓ⵖ㢊涸餏䬐鵮腊꣈姺ⴀ梡ⵖ㢊㣟霴կ 

邍 2. ⴔ區勵⟝ 

巊 湱 蒀 靶 勵 ⟝   Nexera XS 欰暟䟘䚍禹絡倰岁䒓〄禹絡 
崨 ⸓ 湱   

岹 A 

崨騟 A 100 mmol/L HFIP ㄤ 20 mmol/L TEA 宐很巊 
崨騟 B 100 mmol/L HFIP 宐很巊 
崨騟 C 200 mmol/L HFIP ㄤ 20 mmol/L TEA 宐很巊 
崨騟 D 200 mmol/L HFIP 宐很巊 

岹 B 
崨騟 A ⛩臟 
崨騟 B 歌ꃫ 

蒀 靶 叙  
Shim-pack Scepter Claris (100 mm ×2.1 mm I.D., 3 μm, P/N227-
31210-05)  

ⴔ 區 勵 ⟝  
傞ꢂ玐䎸%B 6%0-3 min̔24%36 min̔50%(36-37 min) ̔6%(37-46 min) 
叙 庛 60 °C 
崨 鸟 0.4 mL/min 
鵳 呋 ꆀ 2 μL 
唬 崵 㐼  P D A  260 nmSPD-M40UHPLC 䟘䚍寑 

餘 靶 勵 ⟝ LCMS-2050 
猌 㶩 彂 ESI/APCIDUIS餏猌㶩垷䒭 
䪊 䲽 薴 㔵 SCANm/z 400-800   
꨺ ⻊ 孞 崨 ꆀ 2.0 L/min 䎁 醋 孞 崨 ꆀ 5.0 L/min 
⸈ 掚 孞 崨 ꆀ 7.0 L/min 膴 很 ⵫ 庛 䏞 450°C 
D L 庛 䏞 200 °C 䱹 〡 歏 ⾓ -2.0 kV 

2.2 崨⸓湱涸癃鷥絕卓 
鸑鵂佖」宐湱务涸 HFIP ㄤ TEA 幑⸈崽䏞ծ剣劼湱务涸⛩臟ㄤ歌ꃫ涸幊ざ嫱⢾䕎䧭涸 24 猫ⴔ區勵⟝涸

蒀靶㕃FLP ㄤぐ勇餘Ⱏ 6 猫㥵㕃 1 䨾爙կ 
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㕃 1. 鸑鵂崨⸓湱涸癃鷥蜦䖤涸蒀靶㕃 HFIP 幑⸈崽䏞 100 mmol/L(副)ծ200 mmol/L (♴) 

歋✵ HFIP ㄤ TEA 涸幑⸈崽䏞⟄⿺剣劼很⵫䧭ⴔ♶ず〳⟄〄梡 FLP ㄤぐ勇餘涸⥂殆ㄤⴔ猌⠔〄欰䖎
㣐」⻊կ〥㢪㖈 HFIP ⚹ 200mmol/Lծ⛩臟⚹ 100%涸勵⟝㕃 1 务涸ΙծΜծΟծ޴♴錜㻋ⵌ✫
㛇絁涸」⻊կ鵯〳腊⠔㼆ぐ呋ㅷ涸䂽䕎⟄⿺㹁ꆀ鸣䧭䕧ㆇկ 

2.3  鸑鵂癃鷥絕卓䘯鸟䵂程剒⢕崨⸓湱勵⟝ 
⚹✫㖈癃鷥务蜦䖤♸灇瑕涸勵⟝侨ꆀ♧荝涸蒀靶㕃꨽銳㼆ぐ⚡ⴔ區勵⟝蜦䖤湡叻暟涸ⴔ猌佪卓鵳遤

霉⠮告鵯고䊨⡲꨽銳Ⱘ剣蒀靶岁湱Ⱒ濼霋ㄤ絑낉罜⚂⼧ⴔ署傞կLabSolutions MD 〳⟄⢪欽㥵♴涸Ⱆ
䒭 1 㼆ぐ勵⟝♴涸ⴔ猌朐䙖鵳遤㹁ꆀ霉⠮ㄤ䱗䎸♶⣜饆ⴔ區➃プ涸䠭錣ㄤ絑낉⟣⡦➃鿪〳⟄䘯鸟ծ鲽
匠㖑社程剒⢕勵⟝կ 

霉⟟⧩=P×(Rs1+Rs2++RsP-1)٥٥٥Ⱆ䒭 1 
霉⟟⧩〳鸑鵂䂽唬崵侨Pㄤⴔ猌䏞Rs䚪ㄤ涸⛧獤鵳遤雦皾կ㼜癃鷥꣌媯务䖤ⵌ涸霉⟟⧩䭽撑

➢넞ⵌ⡛涸곡䎸邍爙絕卓㥵㕃 3 䨾爙կHFIP 涸幑⸈崽䏞⚹ 100 mmol/LծTEA 涸幑⸈崽䏞⚹ 10 mmol/Lծ
剣劼崨⸓湱⢪欽⛩臟/歌ꃫ=50:50 傞蜦䖤剒넞涸霉⟟⧩⚹ FLP ㄤぐ猫勇餘ⴔ猌涸剒⢕崨⸓湱勵⟝㕃 1
务Α涸蒀靶㕃ծ霪蒀靶㕃㖈㕃 3 务佞㣐儑爙կ〥㢪㖈ぐ勇餘务n-1(5)ㄤ n-1(3)涸ⴔ猌䏞剒㼭䲀
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崵鵯僽㔔⚹ n-1(5)ㄤ n-1(3)涸ꝆꟋ湱ず絕匬碫⡃կ 
搬た㖈⠏⻊꣌媯灇瑕✫叙庛盲庛䏞ծ唑䏞玐䎸瘝ぐ猫 LC ⿬侨涸剒⢕宐䎂社程✫鵳♧姿佖鵳ⴔ

猌䏞Ⱘ剣刿넞珘㹁䚍涸勵⟝կ 

 
㕃 2. 絾ざ霉⠮⧩䱗䎸䭽撑霉⟟⧩➢넞ⵌ⡛涸곡䎸儑爙⵸ 10 涸勵⟝ 

 
㕃3. 霉⟟⧩剒넞涸蒀靶㕃佞㣐㕃2务Α涸蒀靶㕃 

2.4 ぐ猫 LC ⿬侨涸⠏⻊ 
ꛏ㼆㖈癃鷥鵂玐务蜦䖤✫剒⢕ⴔ猌涸宐湱⿺剣劼湱㼜剣劼崨⸓湱务涸⛩臟嫱⢾㖈 40ծ50ծ60%3

猫宐䎂务」⻊叙庛盲庛䏞㖈 55ծ60ծ65˫3 猫宐䎂务」⻊唑䏞ⴲ映崽䏞㖈 6ծ7ծ8%3 猫宐
䎂务」⻊⠏⻊✫ FLP ㄤぐ勇餘涸ⴔ猌կ蜦䖤涸蒀靶㕃㥵㕃 5~7 䨾爙կ➢务錜㻋ⵌ剣劼崨⸓湱务涸⛩
臟嫱⢾馊넞ծ叙庛盲庛䏞馊넞ծ唑䏞ⴲ映崽䏞馊넞ⴭぐ䂽涸ⴔ猌䏞剣馊넞涸馋⸷կ搬た㼆 FLP ㄤぐ勇餘
鵳遤䂽⧩鷅驶⟄㹊梡ⴔ猌䏞㖈霃雦瑟ꢂ务涸Ⰼ꬗〳錠⻊կ 

 
㕃 4. 佖」⛩臟嫱⢾涸蒀靶㕃 40%(΍)ծ50%(Ύ)ծ60%(Ώ) 
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㕃 5. 佖」叙庛盲庛䏞涸蒀靶㕃 55˫(΍)ծ60˫(Ύ)ծ65˫(Ώ) 

 
㕃 6. 佖」唑䏞ⴲ映崽䏞涸蒀靶㕃 6%(΍)ծ7%(Ύ)ծ8%(Ώ) 

2.5  勇餘䂽涸 MS 鷅驶 
㖈叙庛盲庛䏞⚹ 60˫ծ唑䏞ⴲ映崽䏞⚹ 8%ծ剣劼崨⸓湱务涸⛩臟嫱⢾⚹ 50%ㄤ 60%涸勵⟝♴蜦䖤涸

LC 蒀靶㕃⟄⿺ぐ勇餘 MS ⯕靶涸㛇䂽 m/z 㥵㕃 7 䨾爙ぐ勇餘涸 UV ⯕靶㥵㕃 8 䨾爙կ絕卓邍僈㖈㻑呍
薗ꃑ涸勇餘务n-3ծn-1(5)ծn-1(3)ծPOծn+1 涸 UV ⯕靶ꬋ䌢碫⡃湱⡃䏞㖲⚹ 0.99 ⟄副鸑鵂 UV
⯕靶鵳遤鷅驶ꬋ䌢㔮ꦼկ〥♧倰꬗LabSolutions MD 〳⟄⣜研 LCMS-2050 涸餘靶⥌䜂鵳遤䂽鷅驶㔔姼
ꛏ㼆 UV ⯕靶碫⡃涸剣Ⱒ暟餘⛲腊鵳遤ⲥ烁㖑ꊹ㹁㕃 7կ 

 
㕃 7. 叙庛盲庛䏞 60 ˫ծⴲ映崽䏞 8%ծ⛩臟嫱⢾ 50%(副)⿺ 60%(♴)涸 LC 蒀靶㕃 

*贞絁邍爙鸑鵂餘靶⥌䜂鷅驶剣Ⱒ暟餘 

叙庛 60 ˫ծⴲ映崽䏞 8%ծ⛩臟嫱⢾ 50% 

叙庛 60 ˫ծⴲ映崽䏞 8%ծ⛩臟嫱⢾ 60% 
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㕃 8 㻑呍薗ꃑ涸勇餘涸 UV ⯕靶 

劥灇瑕鷅驶㻑呍薗ꃑ涸勇餘傞⢪欽✫鸑鵂 LCMS-2050 蜦䖤涸餘靶⥌䜂LabSolutions MD ꤑ餘靶⥌䜂
⛓㢪鵮〳⟄⢪欽 UV ⯕靶湱⡃䏞ծ꬗獤⧩瘝涸⟣䠑⿬侨ⲥ烁鷅驶ⴔ區㼆韌涸䂽կ⽰⢪㔔⚹ⴔ區勵⟝涸」
刿㼋荝䂽峤膴⡙縨〄欰」⻊涸䞔ⲃ♴⛲〳⟄ꛏ㼆Ⰼ鿈侨研荈⸓霋ⵆ䂽㣐䌴綫瀊ꊹ㹁䨾꨽涸䊨⡲ꆀ㕃
9կ〫꨽➢♴䬘⴩邍务鷥䭊欽✵鷅驶涸고湡㕃 9 务涸紤呥ⰻ⽰〳鲽匠㼆䨾剣侨研鵳遤䂽鷅驶կ 

 
㕃 9. LabSolutions MD 涸䂽鷅驶霃縨歘꬗ 

鸑鵂霃雦瑟ꢂ㼆 FLP ⿺ぐ勇餘涸ⴔ猌䏞鵳遤〳錠⻊社程✫Ⱘ剣葻㥩涸ⴔ猌䏞ㄤ넞珘㹁䚍涸剒⢕ⴔ猌
勵⟝կ 

2.6 鸑鵂霃雦瑟ꢂ곫崵剒⢕ⴔ區勵⟝ 
㼜剣劼湱务涸⛩臟嫱⢾ծ叙庛盲庛䏞♸ FLP ㄤぐ勇餘ⴔ猌䏞涸霃雦瑟ꢂ㥵㕃 10 䨾爙կ㕃务涸紤蒀⼓

㚖邍爙ⴔ猌䏞㣐ծ覰蒀⼓㚖邍爙ⴔ猌䏞㼭涸⼓㚖կ鸑鵂霃雦瑟ꢂ涸絚ⵖ〳濼叙庛盲庛䏞馊넞ⴔ猌佪卓
馊㥩罜⛩臟涸剒⢕ꂁ嫱♸⻊ざ暟剣Ⱒկ 
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㕃 10. FLP ㄤぐ勇餘涸ⴔ猌䏞涸霃雦瑟ꢂ 

*唑䏞ⴲ映崽䏞⚹ 8% 

LabSolutions MD 鸑鵂ꅾ〜絚ⵖ撰⚡霃雦瑟ꢂ〳⟄荈⸓社程忘駈撰⚡叻ⲥ涸剒⢕勵⟝կ⢾㥵㼜剒
ꦼⴔ猌涸 n-1(5)ㄤ n-1(3)涸ⴔ猌䏞剒㣐ծ痦 2 ꦼⴔ猌涸 n-1(3)ㄤ PO 涸ⴔ猌䏞⚹ 0.7 ⟄副ծ剒絊䂽
n+1涸⥂殆傞ꢂ 16 ⴔꛦ⟄♴⡲⚹叻ⲥ鸑鵂ꅾ〜絚ⵖ忘駈副鶣叻ⲥ涸勵⟝⼓㚖鵳遤社程烁雩剒⢕ⴔ
區勵⟝㕃 11կ㕃 11 涸綁絁ⰻ涸⼓㚖邍爙 n-1(3)ㄤ PO 涸ⴔ猌䏞㼭✵ 0.7 涸⼓㚖堜絁ⰻ邍爙剒絊䂽
涸⥂殆傞ꢂ㣐✵ 16 ⴔꛦ涸⼓㚖ⶥ♴涸⼓㚖欽랱絁꣊䕧邍爙紤蒀㕐㕕ⰻ涸挿 A 僽 n-1(5)ㄤ n-1(3)涸
ⴔ猌䏞剒㣐涸勵⟝⛩臟嫱⢾ 54%ծ叙庛盲庛䏞 65˫ծⴲ映崽䏞 8%կ鸑鵂〜⸈剒た♧⚡峤膴䂽涸ⴀ䂽
傞ꢂㄤ剒㼭ⴔ猌䏞涸霃雦瑟ꢂ〳⟄䖎㺂僒㖑䪪ⵌず傞忘駈ⴔ猌䏞ㄤ刿瀊ⴔ區傞ꢂ涸剒⢕勵⟝կ 

 
㕃 11. 鸑鵂ꅾ〜絚ⵖ霃雦瑟ꢂ社程剒⢕勵⟝ 

 
 

剒㣐⥂殆傞ꢂ > 16 min 

n-1(5)ㄤ n-1(3)剒㣐ⴔ猌䏞 
n-1(3)ㄤ PO< 0.7 涸ⴔ猌䏞 

⛩
臟

嫱
桧


%


 

叙盲庛䏞˫ 
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2.7 剒⢕ⴔ猌勵⟝♴涸蒀靶㕃 
鸑鵂霃雦瑟ꢂ社程涸剒⢕勵⟝挿 A♴涸蒀靶㕃㥵㕃 12 䨾爙կn-1(3)ㄤ PO 涸ⴔ猌䏞⚹ 0.7 ⟄副ծ

剒絊䂽n+1涸⥂殆傞ꢂ㖈 16 ⴔꛦ⟄ⰻ䎇罌贊ⵌ綫瀊ⴔ區傞ꢂ模䧭✫㼆ⴔ猌涸⠏⻊կ赡搬 n-1(5)
ㄤ n-1(3)涸ꝆꟋ湱ず絕匬碫⡃告〳鸑鵂霃雦瑟ꢂ㼜ⴔ猌䏞鵳遤Ⰼ꬗〳錠⻊Ⲹ鲽㼆ⴔ區罏⚁⚌銳宠
⟄垷㘗ㄤ皾岁⡲⚹Ɀ瘻佅䭯䊨Ⱘ鵳遤ⴔ猌⠏⻊կ 

 
㕃 12. ⠏⻊勵⟝♴涸蒀靶㕃 

HFIP 涸幑⸈崽䏞 100 mmol/LծTEA 涸幑⸈崽䏞 10 mmol/L 

 

3. 絕雿 

㖈㻑呍薗ꃑ涸ⴔ區务ⴔ猌䏞ꥥ满幑⸈ⵌ崨⸓湱务涸 HFIP ⟄⿺猌㶩㼆霚⵫涸崽䏞ծ剣劼很⵫䧭ⴔծ
叙庛盲庛䏞⟄⿺唑䏞玐䎸瘝ぐ猫 LC ⿬侨涸♶ず罜〄欰」⻊կ〥㢪」⻊涸遤⚹》Ɀ✵㻑呍薗ꃑꝆꟋծ焦
㛇絆䧭ㄤ⥝껑ꝶ涸剣偽瘝㔔姼꨽銳ꛏ㼆嫦⚡湡叻䎸⴩ⴔⵆ鵳遤ⴔ猌⠏⻊կ〥♧倰꬗ꛏ㼆ぐ湡叻䎸⴩
ⴔ ⵆ 鵳 遤 Ⰼ ꬗ ⴔ 區  鍒 區 䨾 蜦 䖤 涸 䏐 㣐 涸 侨 研  社 程 剒 ⢕ 勵 ⟝ 鿪 ꨽ 銳 署 餩 㣐 ꆀ 涸 䊨 ⡲ ꆀ կ ⢪ 欽
LabSolutions MD 傞〳荈⸓⴯䒊㹊낉霃雦ㄤⵖ㢊崨⸓湱〥㢪㖈ⴔ區倰꬗〳㹊梡䂽鷅驶涸荈⸓⻊
鸑 鵂 霃 雦 瑟 ꢂ 넞 佪 㖑 社 程 剒 ⢕ 勵 ⟝ կ 㥵 劥 俒 涸 䨾 爙  鸑 鵂 LabSolutionsMD ♸ 䟘 䚍 UHPLC 禹 絡
NexeraXSinertծShim-packScepterClaris䟘䚍叙ծ⽀㔋匧勍餘靶⟉ LCMS-2050 涸絆ざ〳⟄䲿넞㻑呍
薗ꃑⴔ區倰岁䒓〄䊨⡲崨玐涸佪桧կ  

ACN 54%_MeOH 46%/叙庛 65 ˫/饰映崽䏞 8% 
*ⴔ猌䏞 
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3.3 㢕勇㢴絆ⴔ⻊ざ暟倰岁䒓〄 
䒓〄鷓欽✵㢕勇撰絆ⴔず傞ⴔ區涸 HPLC 倰岁僽♧고䪮助銳宠넞⚂絾ざ䚍䔂涸䊨⡲嶍⿺撰㷖猰濼霋

涸輑ざ♸䎾欽կ꬗㼆䧭ⴔ㢕勇ծ䚍餘ぐ䒗涸幊ざ暟灇瑕➃プ鸑䌢꨽銳鸑鵂♧禹⴩蒀靶叙ㄤ撰猫崨⸓湱涸
絆ざ霚낉勻确程剒⠏倰岁⟄烁㹁剒鷓ざⴔ猌暵㹁⻊ざ暟涸勵⟝կ⚹✫蜦䖤剒⢕ⴔ猌佪卓鵮꨽㼆唑䏞峤
膴ծ叙庛ծpH ⧩瘝Ⱒꝶ⿬侨鵳遤礵絈靈侮♶倗⠏⻊ㄤ模㊤ HPLC ⴔ區倰岁կ 

劥畎㼜➝絏 Labsolutions MD 倰岁䒓〄鲱⟝䎾欽✵㢕勇撰絆ⴔず傞ⴔ區涸䎾欽呩⢾霪鲱⟝鸑鵂禹絡
涸㹊낉霃雦ㄤ荈⸓⻊癃鷥䊨Ⱘ䌐⸔灇瑕➃プ䘯鸟䪪ⵌ剒⠏涸崨⸓湱ㄤ蒀靶叙絆ざ䎇⠏⻊ⴔ區勵⟝կ鸑
鵂 Labsolutions MD 涸鳇⸔灇瑕➃プ腊㢿鷶姿䒊用珘㹁ծ넞佪涸 HPLC ⴔ區倰岁儑衼䲿⼮㢕勇撰絆ⴔ
幊ざ暟涸ⴔ猌ㄤ㹁ꆀⴔ區腊⸂䲀⸓⼕蚋ծ굹ㅷծ⻊䊨瘝곭㚖涸灇瑕ㄤ䎾欽ぢ⵸〄㾝կ 
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熬腂碫⻊ざ暟涸 HPLC ⴔ區倰岁䒓〄 
 

䶰 銳劥㹊낉ꅷ欽䀙峸 HPLC 倰岁䒓〄禹絡⟄熬腂碫蚋暟涸倰岁䒓〄⚹⢾霫絈确雭✫ Labsolutions 
MD 鲱⟝涸⸆腊♸暵挿կLabsolutions MD 鲱⟝僽㛇✵ AQbD 椚䙁涸倰岁䒓〄鲱⟝佅䭯倰岁䒓〄涸侮⚡崨
玐կ霪鲱⟝〳呏研㹊낉霃雦DoEⴔ區呋ㅷ䎇ⵄ欽ⴔ區絕卓匬䒊霃雦瑟ꢂ䒓〄ⴀ珘⨴〳ꬑ涸絾ざⴔ區
倰岁歲꬗湬錜〳錠⽰⢪緃⛘絑낉涸ⴔ區➃プ⛲ず呋腊㢿鲽匠끻끪僽넞佪鵳遤ⴔ區倰岁䒓〄涸ⵄ㐼կ 
 

Ⱒꝶ霒Labsolutions MD  熬腂碫⻊ざ暟  倰岁䒓〄 

 
AQbD⚹Analytical Quality by Design涸綫ⱗ䠑

⚹ⴔ區餘ꆀ彂✵霃雦鸑鵂霃雦罜ꬋ낉霆勻䒓〄
珘⨴涸ⴔ區倰岁鵛䎃勻⚹㕂꣢➃欽蚋ㅷ岤ⱃ䪮助
⼸靈⠔ICH䨾䲿⦸傋㖈禹絡䚍㖑霉⠮/낉霆ⴔ
區倰岁կ 

Labsolutions MD鲱⟝㛇✵AQbD椚䙁荝⸂✵
䌐⸔ⴔ區䊨⡲罏鲽匠넞佪猰㷖禹絡涸㹊梡珘
⨴涸ⴔ區倰岁䒓〄կ湱Ⱒ涸䊨⡲崨玐鿪〳⟄⢪欽

Labsolutions MD模䧭⺫䭍呏研㹊낉霃雦ⴔ區呋ㅷ
ⵄ欽ⴔ區絕卓匬䒊霃雦瑟ꢂ⟄⿺㖈烁㹁剒⢕ⴔ區
勵⟝た霉⠮Ⱖ珘⨴䚍կ⢪欽Labsolutions MD䒓〄鲱
⟝⽰⢪緃⛘絑낉涸ⴔ區➃プ⛲ず呋腊㢿䖤ⵌ珘⨴
涸ⴔ區倰岁կ 

劥 俒 ⵄ 欽 䀙 峸HPLC倰 岁 䒓 〄 禹 絡 絕 ざ
Labsolutions MD䒊用✫熬腂碫⻊ざ暟刿넞佪ծ刿〳
ꬑ涸倰岁䒓〄կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶⟉Ⱘ⡤ꂁ縨⚹ 

鳕   巊   岹 LC-30AD x 2ゎ LPGE 禹 絡 䱽 ⵖ 㐼 CBM-20A 
叙   庛   盲 CTO-20AC 唬   崵   㐼 SPD-M30A 
荈 ⸓ 鵳 呋 㐼 SIL-30ACMP 鲱 ⟝ Labsolutions Ver.5.114 

Labsolutions MD Ver.1.01 

1.2 呋ㅷ⥌䜂 
邍 1. 呋ㅷ⥌䜂 

No. ⻊ざ暟ぜ獦 Name CAS 尼 
1 熬腂㑞㇬ Sulfathiazole 72-14-0 
2 熬腂歌㛇必㊋ Sulfamerazine 127-79-7 
3 熬腂✳歌㇬ Sulfamoxol 729-99-7 
4 熬腂歌孻ㆍ㍟ Sulfamethoxypyridazine 80-35-3 
5 熬腂歌䜌㇬ Sulfamethoxazole 723-46-6 
6 熬腂ꢂ歌孻必㊋ Sulfamonomethoxine 1220-83-3 
7 熬腂龇✳歌孻必㊋ Sulfadoxine 2447-57-6 
8 熬腂薅ぼ㇬ Sulfaphenazole 526-08-9 
9 熬腂㼆歌孻必㊋ Sulfameter 651-06-9 
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ⴔⵆ獦》邍1务㼆撑ㅷ鷓ꆀ礵㺙獦㹁⸈Ⰶ鷓ꆀ很⵫很鍒ⴔⵆⵖ䧭1000 μg/mL涸很巊⡲⚹叻ⲥㅷ
⪰㢊巊կⴔⵆ》ぐ㼆撑ㅷ⪰㢊巊鷓ꆀ⸈Ⰶ⛩臟獺ꅺ䧭1 μg/mL涸幊ざ叻ⲥㅷ很巊⽰䖤կ 

1.3 Labsolutions MD 鲱⟝ⴔ區倰岁䒓〄崨玐 
㥵㕃1䨾爙⦶⸔Labsolutions MD鲱⟝㼆熬腂碫⻊ざ暟鵳遤✫倰岁䒓〄կ㹊낉鸑鵂DoE癃鷥崨⸓湱ծ蒀

靶叙瘝蒀靶勵⟝⠏⻊唑䏞⴯䒊霃雦瑟ꢂ烁雩剒⢕ⴔ區勵⟝䎇鵳遤✫罣欽䚍ⴔ區蜦䖤넞佪ծ珘㹁涸
ⴔ區倰岁կ 

 
㕃1. Labsolutions MD鲱⟝ⴔ區倰岁䒓〄崨玐 

2. 絕卓♸雭雿 
2.1 癃鷥꣌媯 

2.1.1 癃鷥꣌媯㹊낉霃雦 

歋✵崨⸓湱ծ蒀靶叙㼆蒀靶䂽涸ⴔ猌饰ⵌⰢꝶ䚍⡲欽㔔姼㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩㹊낉㼆崨⸓湱(2×3
猫)ծ蒀靶叙(3 呏)鵳遤✫㹊낉霃雦㥵邍 2 䨾爙կ 

邍 2. 癃鷥꣌媯㹊낉霃雦邍 

崨 ⸓ 湱      
 A 湱 A1ˋH2O A2ˋ0.1%歌ꃑ宐很巊  
 B 湱 B1ˋMeOH B2ˋACN *B3ˋACN:MeOH=1:1 

蒀 靶 叙      
1 Shim-pack Scepter C18-120100 mm × 2.1 mm I.D.1.9μmP/N227-31012-05 
2 Shim-pack Velox SP-C18100 mm × 2.1 mm I.D.1.9μmP/N227-32001-03 
3 Shim-pack GIST C18100 mm × 2.1 mm I.D.2μmP/N227-30001-04 

ⴔ 區 勵 ⟝      
 崨 鸟 0.4 mL/min   
 叙 庛 40˫   
 鵳 呋 ꆀ 1 μL   
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5%傞ꢂ玐䎸㥵♴ 
    B conc 5%0 min~ 95%5-7 min~ 5%7.01-13 min 

*B3 鸑鵂崨⸓湱幊ざ⸆腊ASB荈⸓蜦䖤կ 

2.1.2 癃鷥꣌媯涸絾ざ霉⠮ 
㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩霃雦䚪Ⱏ癃鷥 5 猫崨⸓湱ㄤ 3 猫蒀靶叙㔔姼꨽㼆Ⱖ鵳遤霉⠮勻烁㹁ㆭ猫ⴔ猌

勵⟝涸蒀靶㕃僽剒⢕涸կLabsolutions MD 鲱⟝〳⟄荈⸓雦皾ⴀ霉⠮⧩*➢罜䘯鸟鲽匠㖑䪪ⵌ剒⢕蒀靶ⴔ猌
勵⟝կ 
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㕃 2 ⚹ぐ蒀靶䂽䭽撑➢剒넞ⵌ剒⡛涸곡䎸䱗⴩涸絾ざ霉⠮⧩霉⠮⧩馊넞㖈♧㹁玐䏞副蒀靶ⴔ猌朐䙖
馊㥩կⴔ區絕卓儑爙䔲⢪欽 Shim-pack Velox SP-C18 蒀靶叙⟄宐-歌ꃫ⚹崨⸓湱霉⠮⧩剒넞ⴔ猌佪卓
剒㥩Ⱘ⡤㹊낉⿬侨㥵邍 3 䨾爙կ  

 
㕃 2. 癃鷥꣌媯崨⸓湱ծ蒀靶叙涸絾ざ霉⠮⧩ 

邍 3. 癃鷥꣌媯剒⢕ⴔ區勵⟝ 

崨 ⸓ 湱  A 湱 A1ˋH2O  
 B 湱 B1ˋACN  

蒀 靶 叙 2  Shim-pack Velox SP-C18100 mm × 2.1 mm I.D.1.9μmP/N227-32001-03 
ⴔ 區 勵 ⟝     

 崨 鸟 0.4 mL/min  
 叙 庛 40˫   
 鵳 呋 ꆀ 1 μL   
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5%傞ꢂ玐䎸㥵♴ 
  B conc 5%0 min~ 95%5-7 min~ 5%7.01-13 min 

2.2 ⠏⻊꣌媯 
㖈癃鷥꣌媯鷥䭊剒⢕崨⸓湱ㄤ蒀靶叙猫碫た罌贊ⵌ崨⸓湱絆䧭⿺叙庛㼆蒀靶䂽涸ⴔ猌䕧ㆇ嫱鳅㣐

㔔姼㖈⠏⻊꣌媯涸㹊낉霃雦务ꅷ欽 Box-Behnken 垷㘗⟄刿㼱涸㹊낉妃侨确程崨⸓湱饰映崽䏞5%ծ15%ծ
25%ծ絊姺崽䏞70%ծ85%ծ100%ㄤ叙庛30˫ծ40˫ծ50˫涸剒⢕絆ざ剣佪䲿⼮✫㹊낉佪
桧կ 

㕃 3 ⚹剒㼭ⴔ猌䏞涸霃雦瑟ꢂ〳⟄ず傞灇瑕崨⸓湱崽䏞ㄤ叙庛Ⱒꝶ⿬侨㼆ⴔ猌䏞涸䕧ㆇկ掚⸂㕃〳
㼜⿬侨涸剣佪⼓㚖〳錠⻊Ⱖ务堜紤蒀去邍ⴔ猌䏞㥩涸⼓㚖覰綁蒀去邍ⴔ猌䏞䊵涸⼓㚖կ呏研霃雦瑟ꢂ
Labsolutions MD 〳垷䬾ⴀ♶ずⴔ區勵⟝♴涸蒀靶㕃䎇〳곫崵ⴀ剒⢕涸ⴔ區勵⟝㕃 3 务覰蒀倰呥㢅
Ⱘ⡤⿬侨霫錛邍 4蒀靶㕃㥵㕃 4 䨾爙կ 

 
㕃 3. 剒㼭ⴔ猌䏞涸霃雦瑟ꢂ 

ⴔ猌朐䙖涸絾ざ霉⠮⧩* = 唬崵ⵌ涸䂽侨 P × [ⴔ猌䏞 (Rsn)涸ㄤ] 
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㕃 4. 剒⢕ⴔ區勵⟝涸蒀靶㕃 

邍 4. 剒⢕ⴔ區勵⟝ 

崨 ⸓ 湱      
 A 湱 A1ˋH2O   
 B 湱 B1ˋACN   

蒀 靶 叙 2 Shim-pack Velox SP-C18100 mm × 2.1 mm I.D.1.9 μmP/N227-32001-03 
ⴔ 區 勵 ⟝      

 崨 鸟 0.4 mL/min   
 叙 庛 36˫   
 鵳 呋 ꆀ 1 μL   
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 20%傞ꢂ玐䎸㥵♴ 
    B conc 20%0 min~ 70%5-7 min~ 20%7.01-13 min 

2.3 罣欽䚍ⴔ區 
ⴔ區倰岁涸罣欽䚍僽䭷㖈ⴔ區倰岁〄欰絈㼭佖」傞唬崵絕卓♶「䕧ㆇ涸腊⸂欽✵霹僈ⴔ區倰岁姻

䌢⢪欽傞涸〳ꬑ䚍կ罣欽䚍霉⠮㼆⿬侨涸」⻊㼜㥵⡦䕧ㆇ絕卓ㄤ烁⥂倰岁涸〳ꬑ䚍ꬋ䌢ꅾ銳կ 
Labsolutions MD 〳鸑鵂霃雦瑟ꢂ⴯䒊㹊낉霃雦荈⸓䪄遤罣欽䚍霉⠮烁⥂ⴔ區倰岁涸〳ꬑ䚍կ㖈鲱

⟝务鳕Ⰶⴔ區勵⟝岚⸓涸⯈雽薴㔵㖈霪岚⸓♴腊㢿䲿ⴀ忘駈䭷㹁ⴔ猌佪卓涸珘㹁ⴔ區勵⟝➢罜鵳遤罣
欽䚍霉⠮կ㖈劥⢾务崨⸓湱饰映絊姺嫱⢾岚⸓ 5%叙庛岚⸓ 1˫㕃 5 务랱蒀倰呥➢罜낉霆㼆ⴔ猌
涸䕧ㆇկ㕃 6 ⚹罣欽䚍霉⠮涸蒀靶㕃ぐ䂽ⴔ猌葻㥩Ⱘ⡤絕卓霫錛邍 5կ霹僈霪⿬侨」⻊㼆ⴔ猌涸䕧ㆇ
ꬋ䌢㼭倰岁涸罣欽䚍㥩կ 
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㕃 5. 罣欽䚍⯈䊵薴㔵 

 

㕃 6. 罣欽䚍霉⠮蒀靶㕃 
邍 5. 罣欽䚍ⴔ區ぐ䂽ⴔ猌䏞絕卓 

No. ⻊ざ暟ぜ獦 剒⢕勵⟝* 勵⟝ 1* 勵⟝ 2* 勵⟝ 3* 勵⟝ 4* 
1 熬腂㑞㇬ - - - - - 
2 熬腂歌㛇必㊋ 5.114 3.960 5.543 5.060 5.001 
3 熬腂✳歌㇬ 4.454 2.950 5.506 4.465 4.584 
4 熬腂歌孻ㆍ㍟ 3.819 3.535 3.789 3.754 3.924 
5 熬腂歌䜌㇬ 2.287 2.000 1.879 2.046 2.250 
6 熬腂ꢂ歌孻必㊋ 2.719 2.349 2.743 2.633 2.794 
7 熬腂龇✳歌孻必㊋ 2.404 1.959 2.533 2.543 2.233 
8 熬腂薅ぼ㇬ 7.928 7.300 7.842 7.819 7.915 
9 熬腂㼆歌孻必㊋ 4.643 4.437 4.389 4.488 4.582 

岤*剒⢕勵⟝饰映崽䏞 20%絊姺崽䏞 70%叙庛 36˫*勵⟝ 1饰映崽䏞 25%絊姺崽䏞 75%叙庛 36˫ 
*勵⟝ 2饰映崽䏞 15%絊姺崽䏞 65%叙庛 36˫*勵⟝ 3饰映崽䏞 20%絊姺崽䏞 70%叙庛 37˫ 
*勵⟝ 4饰映崽䏞 20%絊姺崽䏞 70%叙庛 35˫ 
 
 
 
 

0.0 1.0 2.0 3.0 4.0 min

0

25000

50000

75000

100000

125000

150000

175000

200000

225000

250000

275000

uV

勵⟝ 3* 

剒⢕勵⟝* 

勵⟝ 2* 
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3. 絕雿 
劥俒⟄䒓〄撰猫熬腂碫⻊ざ暟涸ⴔ區倰岁⚹⢾霫絈确雭✫㛇✵ AQbD 椚䙁 Labsolutions MD 鲱⟝涸

⚺銳⸆腊ㄤ暵挿կLabsolutions MD 鲱⟝㛇✵猰㷖倰岁涸䊨⡲崨玐腊㢿䒓〄灇瑕ⴀ膴猌㼆絑낉䒭䙼絶涸
⣜饆涸絾ざⴔ區倰岁⚹ⴔ區倰岁䒓〄涸䊨⡲崨玐䲿⣘佅䭯烁⥂倰岁珘㹁ծ侨研〳ꬑկ 
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絑Ⱙぜ倰䔲䔱䒊⚥寖ゎꆀ崵㹁涸倰岁䒓〄 
 

䶰 銳劥㹊낉⢪欽䀙峸 HPLC 倰岁䒓〄禹絡絕ざ LabSolutions MD 㼆絑Ⱙぜ倰䔲䔱䒊务寖ゎꆀ崵㹁鵳遤✫
倰岁䒓〄㾝爙✫ Labsolutions MD 鲱⟝涸㖈 HPLC 倰岁䒓〄务荈⸓ㄤ兰腊⻊涸⸆腊♸暵挿կLabsolutions 
MD 鲱⟝僽㛇✵ AQbD 椚䙁涸倰岁䒓〄鲱⟝佅䭯倰岁䒓〄涸侮⚡崨玐կ霪鲱⟝〳呏研㹊낉霃雦DoEⴔ
區呋ㅷ䎇ⵄ欽ⴔ區絕卓匬䒊霃雦瑟ꢂ䒓〄ⴀ珘⨴〳ꬑ涸絾ざⴔ區倰岁歲꬗湬錜〳錠⽰⢪緃⛘絑낉涸
ⴔ區➃プ⛲ず呋腊㢿鲽匠끻끪僽넞佪鵳遤ⴔ區倰岁䒓〄涸ⵄ㐼կ 
 

Ⱒꝶ霒Labsolutions MD  絑Ⱙぜ倰  䔲䔱䒊务寖  倰岁䒓〄 
 

䪮助暵挿 
 ⢪欽 LabSolutions MD 䒓〄ⴀ絑Ⱙぜ倰䔲䔱䒊务寖ゎꆀ崵㹁涸珘⨴〳ꬑⴔ區倰岁կ 
 呏研ぐ䂽涸ⴔ猌䏞絚ⵖ霃雦瑟ꢂ⢪ⴔ區勵⟝ㄤⴔ猌佪卓涸Ⱒ禹〳錠⻊կ 

 
䔲䔱䒊务寖ⴀ荈շ⼪ꆄ缽倰ո㇫·㶹䙼鼳歋

䔲䔱ծ呟䗱ծ欥虊ծ蒭蚋ծ欰㩍ծ㣐卜Ⱉ㄂蚋絆䧭
Ⱘ剣庛邉孞過綕䚉姺汥涸⸆佪կ 2018䎃4剢㕂
㹻务⼕蚋盗椚㽷〄䋒✫շ〢去絑Ⱙぜ倰湡䔶痦♧
䪠ո涸鸑濼䔲䔱䒊务寖鄄佐䔶Ⱖ务կ搬罜䔲䔱
䒊务寖涸唬崵倰岁劢佐䔶✵蚋Ⱙ䧴湱Ⱒ蚋ㅷ叻ⲥ唬
낉倰岁务կ㔔姼湡⵸緃⛘㼆䔲䔱䒊务寖刿⚹絾ざ
Ⰼ꬗涸餘ꆀ䱽ⵖ倰岁灇瑕կ 

劥 俒 ⵄ 欽 䀙 峸HPLC倰 岁 䒓 〄 禹 絡 絕 ざ

LabSolutions MD鲱⟝㼆絑Ⱙぜ倰䔲䔱䒊务寖ゎꆀ
崵㹁鵳遤倰岁䒓〄կLabsolutions MD鲱⟝〳䌐⸔ⴔ
區䊨⡲罏鲽匠넞佪猰㷖禹絡涸㹊梡珘⨴涸ⴔ
區倰岁䒓〄⺫䭍呏研㹊낉霃雦ⴔ區呋ㅷⵄ欽ⴔ
區絕卓匬䒊霃雦瑟ꢂ⟄⿺㖈烁㹁剒⢕ⴔ區勵⟝た
霉⠮Ⱖ珘⨴䚍կ⢪欽Labsolutions MD䒓〄鲱⟝⽰
⢪緃⛘絑낉涸ⴔ區➃プ⛲ず呋腊㢿䖤ⵌ珘⨴涸ⴔ區
倰岁կ 

 

1.㹊낉鿈ⴔ 
1.1 ⟉㐼  
劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶⟉Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-20Alite 鳕   巊   岹 LC-30AD ×2ゎ LPGE 
膴 孞 劼 DGU-20A5R ×2 荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙   庛   盲 CTO-20AC 唬   崵   㐼 SPD-M20A 
餘 靶 唬 崵 㐼 LCMS-2050 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.118 

Labsolutions MD Ver.2.01 

1.2 幊ざ㼆撑ㅷ很巊涸ꂁⵖ 
礵㺙獦》蒭蚋ⰻꂾ薗ծ蒭蚋薗ծ꣚눚ꃑծ欥虊薗ծ聘呟ꃑծ呟淼ꄏծ欥虊ꃑꜽ㼆撑ㅷ鷓ꆀ縨✵㺂ꆀ

櫕务⸈Ⰶ歌ꃫ㹁㺂荛ⵠ䏞ⵖ䖤崽䏞⚹ 200 μg/mL 涸幊ざ㼆撑ㅷ很巊կ 
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1.3 ⣘霚ㅷ很巊涸ⵖ㢊 
䭽㢅倰ꆀⲥ烁獦》䔲䔱 55.2 gծ聘呟 41.4 gծ持欥虊 27.6 gծ涯蒭 82.8 gծ欰㩍 41.4 gծ㣐卜 30 g磋

烱縨✵摚蚋㡵务⸈Ⰶ 2000 mL 宐娀抠撞屗た俒抠摚撞荛蚋巊䖤ꆀ⚹ 600 mLկ㼜蚋巊欽紳䋒鵂応た
Ⲹ⾓崽綫荛 1 g/mL⚹欰蚋ꆀկ》鷓ꆀ蚋巊⟄ 12000 r/min 猌䗱㢅椚 5 min》副幡巊鵂 0.22 μm 䗎㶰応
芘⽰䖤կ 

2. 絕卓♸雭雿 
2.1 癃鷥꣌媯 

2.1.1 癃鷥꣌媯㹊낉霃雦 
劥㹊낉务崨⸓湱ծ蒀靶叙㼆蒀靶䂽涸ⴔ猌饰ⵌⰢꝶ䚍⡲欽㔔姼㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩㹊낉㼆崨⸓湱ծ

蒀靶叙鵳遤✫㹊낉霃雦կ 
邍 1. 癃鷥꣌媯㹊낉霃雦邍巊湱勵⟝ 

崨 ⸓ 湱   
 A 湱 A1ˋ0.1%歌ꃑ宐很巊 A2ˋ0.5%⛩ꃑ宐很巊 
 B 湱 Bˋ⛩臟   

蒀 靶 叙   
1 Shim-pack Velox SP-C18100 mm × 2.1 mm I.D.1.8 μmP/N227-32001-03 
2 Shim-pack Scepter C18-120100 mm × 2.1 mm I.D.1.9 μmP/N227-31012-05 
3 ShimNex UP C18100 mm × 2.1 mm I.D.1.8 μmP/N380-01231-02 

ⴔ 區 勵 ⟝   
 崨 鸟 0.3 mL/min 鵳 呋 ꆀ 2 μL 
 叙 庛 30˫ 唬 崵 岚 Ɤ PDA254 nm 
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 12%峤膴玐䎸錛邍 2կ 

邍 2. 唑䏞峤膴玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 
10.00 岹 B.Conc 16 
16.10 岹 B.Conc 18 
23.60 岹 B.Conc 55 
25.00 岹 B.Conc 70 
25.10 岹 B.Conc 12 
20.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 DUIS± 膴 很 ⵫ 庛 䏞 450 ˫ 
꨺ ⻊ 孞 崨 鸟 2 L/min DL 庛 䏞 200 ˫ 
⸈ 掚 孞 崨 鸟 7 L/min 䪊 䲽 垷 䒭 SIM 
䎁 醋 孞 崨 鸟 5 L/min   
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邍 3. ⻊ざ暟⥌䜂邍 

No. ⻊ざ暟ぜ獦 CAS 尼 ⸈ざ猌㶩 m/z 

1 蒭蚋ⰻꂾ薗 39011-90-0 [M+H]+ 481.17 
2 蒭蚋薗 23180-57-6 [M-H]- 525.10 
3 ꣚눚ꃑ 1135-24-6 [M+H]+ 195.07 
4 欥虊薗 551-15-5 [M-H]- 417.12 
5 聘呟ꃑ 140-10-3 [M+H]+ 149.06 
6 呟淼ꄏ 14371-10-9 [M+H]+ 133.06 
7 欥虊ꃑꜽ 53956-04-0 [M-H]- 821.40 

2.1.2 癃鷥꣌媯涸絾ざ霉⠮ 
㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩霃雦䚪Ⱏ癃鷥 3 猫崨⸓湱ㄤ 3 猫蒀靶叙㼆絕卓鵳遤霉⠮勻烁㹁ㆭ猫ⴔ區勵⟝

䨾蜦䖤涸蒀靶㕃僽剒⠏涸կLabSolutions MD 鲱⟝〳⟄荈⸓雦皾ⴀ霉⠮⧩➢罜䘯鸟鲽匠㖑䪪ⵌ剒⢕蒀靶
ⴔ區勵⟝կ 

歋✵絑Ⱙぜ倰䔲䔱䒊务寖⣘霚ㅷ䧭ⴔ鳅⚹㢕勇蒀靶㕃务ꤑ剣佪䧭ⴔ蒀靶䂽⟄㢪剣鳅撰劢濼⻊ざ暟
蒀靶䂽⣘霚ㅷ很巊湱鳅✵㼆撑ㅷ很巊涸ⴀ䂽侨ꆀ⿺䂽ⴔ猌䏞絕卓刿Ⱘ剣⿬罌䠑⛐㔔姼癃鷥꣌媯鷥䭊⢪
欽1.3ⵖ㢊䖤ⵌ涸⣘霚ㅷ很巊鵳遤崵霚կ䨾蜦䖤涸Ⰼ鿈蒀靶㕃䭽撑絾ざ霉⠮⧩➢剒넞ⵌ剒⡛涸곡䎸䱗⴩絕
卓㥵㕃1䨾爙կ絕卓邍僈⢪欽蒀靶叙㘗尼⚹Shim-pack Velox SP-C18⟄0.1%歌ꃑ宐很巊-⛩臟⡲⚹崨⸓
湱Ⱖ霉⠮⧩剒넞ⴔ猌佪卓剒㥩Ⱘ⡤㹊낉⿬侨㥵邍4䨾爙կ  

 

 

 

 
㕃 1. 癃鷥꣌媯崨⸓湱ծ蒀靶叙涸絾ざ霉⠮⧩ 

1 

3 

1 

2 

2 

3 
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邍 4. 癃鷥꣌媯剒⢕ⴔ區勵⟝巊湱勵⟝ 

崨 ⸓ 湱   
 A 湱 A1ˋ0.1%歌ꃑ宐很巊 
 B 湱 Bˋ⛩臟 

蒀 靶 叙   
1 Shim-pack Velox SP-C18100 mm × 2.1 mm I.D.1.8 μmP/N227-32001-03 

ⴔ 區 勵 ⟝   
 崨 鸟 0.3 mL/min 鵳 呋 ꆀ 2 μL 
 叙 庛 30˫ 唬 崵 岚 Ɤ PDA254 nm 
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 12%峤膴玐䎸錛邍 2կ 

2.1.3 ⣘霚ㅷ很巊剣佪䧭ⴔ㹁䚍烁霆 
⚹䱗ꤑ⣘霚ㅷ很巊ⴀ梡⧺꣉䚍꡼곿䭽撑2.1.2剒絊霉⠮⧩剒넞ⴔ涸ⴔ區勵⟝錛邍4ꅷ꧋㼆撑ㅷ很巊

蒀靶㕃կ⢪欽湡叻䂽⥂殆傞ꢂ♧荝䚍ծUV⯕靶ծMS餘靶⿬侨㼆ぐ蒀靶䂽㹁䚍ꊹⵆ絕卓㥵㕃2䨾爙կ 

 
㕃 2. 㼆撑ㅷ很巊ㄤ⣘霚ㅷ很巊嫱鳅蒀靶㕃a㼆撑ㅷ很巊ㄤ⣘霚ㅷ很巊蒭蚋ⰻꂾ薗嫱鳅 UV ⯕靶㕃b㼆撑ㅷ很巊ㄤ

⣘霚ㅷ很巊蒭蚋ⰻꂾ薗嫱鳅餘靶㕃㕃c 

2.2  ⠏⻊꣌媯 

2.2.1 蒀靶䂽鷅驶⸆腊 
䂽鷅驶⸆腊〳⟄⢪欽䂽峤膴곡䎸ծUV⯕靶ծMS餘靶湱⡃䏞ծ䂽꬗獤⿺䂽꬗獤涰ⴔ嫱ծ䂽넞䏞⿺䂽넞䏞

涰ⴔ嫱瘝撰猫⿬侨㼆蒀靶䂽鵳遤荈⸓鷅驶ꊹ㹁➢罜㹊梡⠏⻊꣌媯涸霃雦瑟ꢂ垷㘗㕃礵烁匬䒊㣐㣐Ⲹ㼱䩛
⸓霋ⵆ涸籖椫玐䏞䲿넞䊨⡲佪桧կ劥㹊낉ꅷ欽䂽峤膴곡䎸ծUV⯕靶ծMS餘靶湱⡃䏞㼆蒀靶䂽鵳遤鷅驶
絕卓㥵㕃3䨾爙կ 
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㕃 3. 蒀靶䂽鷅驶⸆腊 

2.2.2 垷㘗鍒區 
㖈癃鷥꣌媯鷥䭊剒⢕崨⸓湱ㄤ蒀靶叙猫碫た鵳♧姿罌贊崨鸟⿺叙庛㼆蒀靶䂽ⴔ猌涸䕧ㆇ㖈⠏⻊꣌媯

涸㹊낉霃雦务ꅷ欽Ⰼ㔔㶩霃雦Full Factorial Design霃雦确程崨鸟0.2 mL/minծ0.25 mL/minծ0.3 
mL/minㄤ叙庛30˫ծ35˫ծ40˫涸剒⢕絆ざկ 

㖈LabSolutions MD鲱⟝Postrun⸆腊♴⴯䒊⻊ざ暟邍䎇㼆䨾剣蒀靶䂽鵳遤姻烁霋ⵆ⢪欽[Model 
Analysis]고♴涸Regression using Identified RT곫崵嫦⚡蒀靶䂽涸⥂殆傞ꢂ鵳遤刿⸈姻烁涸垷㘗鍒區կ
⴯䒊䖤ⵌ涸垷㘗㕃掚⸂㕃㥵㕃4䨾爙Ⱖ〳⟄ず傞灇瑕崨鸟⿺叙庛㼆蒀靶䂽ⴔ猌䏞涸䕧ㆇկ掚⸂㕃务堜紤蒀
⼓㚖去邍蒀靶䂽ⴔ猌䏞葻㥩覰綁蒀去邍蒀靶䂽ⴔ猌䏞鳅䊵կ呏研霃雦瑟ꢂLabsolutions MD〳垷䬾ⴀ♶ず
ⴔ區勵⟝♴涸蒀靶㕃錛㕃5䎇〳곫崵ⴀ剒⢕涸ⴔ區勵⟝Ⱘ⡤⿬侨邍5կ 

 
㕃 4. 剒㼭ⴔ猌䏞涸霃雦瑟ꢂ 

 

 
㕃 5. 剒⢕ⴔ區勵⟝涸蒀靶㕃 

样样样 混混: 200ppm

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 min
-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
mAU(x100)

254nm,4nm 

Labsolutions MD 
곫崵蒀靶㕃 

㹊崵蒀靶㕃 
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邍 5. 剒⢕ⴔ區勵⟝ 

崨 ⸓ 湱    
 A 湱 A1ˋ0.1%歌ꃑ宐很巊 
 B 湱 Bˋ⛩臟 

蒀 靶 叙   
 Shim-pack Velox SP-C18100 mm × 2.1 mm I.D.1.8 μmP/N227-32001-03 

ⴔ 區 勵 ⟝      
 崨 鸟 0.3 mL/min   
 叙 庛 35˫   
 鵳 呋 ꆀ 2 μL   
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 12%峤膴玐䎸錛邍 2կ 

2.2.3 ꅾ㢕䚍罌㻋 
》幊ざ㼆撑ㅷ很巊䭽撑2.2.2务涸ⴔ區勵⟝鵳遤副劼ⴔ區鵶絯鵳呋6ꛏ雦皾ꅾ㢕䚍կ絕卓邍僈幊

ざ㼆撑ㅷ很巊7⚡絆ⴔ涸⥂殆傞ꢂRSD%⚹0.02~0.19%䂽꬗獤RSD%⚹0.33%~0.57%倰岁ꅾ㢕䚍葻㥩⟉
㐼礵㺙䏞葻㥩կ絕卓錛邍6կ 

邍 6. 幊ざ㼆撑ㅷ很巊 7 ⚡絆ⴔꅾ㢕䚍絕卓n=6 

No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂRSD% 䂽꬗獤RSD% 

1 蒭蚋ⰻꂾ薗 0.19 0.57 
2 蒭蚋薗 0.18 0.54 
3 ꣚눚ꃑ 0.11 0.39 
4 欥虊薗 0.10 0.55 
5 聘呟ꃑ 0.08 0.33 
6 呟淼ꄏ 0.08 0.42 
7 欥虊ꃑꜽ 0.02 0.51 

 

3. 絕雿 

劥俒⢪欽䀙峸HPLC倰岁䒓〄禹絡絕ざLabSolutions MD㼆絑Ⱙぜ倰䔲䔱䒊务寖ゎꆀ崵㹁鵳遤✫倰岁䒓〄կ
㖈LabSolutions MD鲱⟝涸癃鷥ծ⠏⻊꣌媯⢪欽✫䂽鷅驶ծ垷㘗鍒區瘝⸆腊蜦䖤剒⢕ⴔ區勵⟝կ
Labsolutions MD鲱⟝⚹ⴔ區倰岁䒓〄涸䊨⡲崨玐䲿⣘佅䭯烁⥂倰岁珘㹁ծ侨研〳ꬑկ 
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11 猫厩俱䧭ⴔ涸唬崵倰岁䒓〄 
 

䶰 銳劥俒ⵄ欽䀙峸倰岁䒓〄禹絡絕ざ Labsolutions MD 鲱⟝䒓〄 11 猫厩俱䧭ⴔ涸ⴔ區倰岁կ⢪欽
Labsolutions MD 鲱⟝㛇✵倰岁䒓〄禹絡〳㹊梡♶ず崨⸓湱ㄤ蒀靶叙涸荈⸓ⴗ䰃ծ靈侮꣭⡛巊湱勵⟝
䒓〄涸傞ꢂկ劥俒⢪欽✫♲呏蒀靶叙ծ⚙猫崨⸓湱⡤禹ㄤ 45 猫唑䏞勵⟝鵳遤倰岁⠏⻊确程 11 猫厩俱䧭
ⴔⴔ猌涸剒⢕巊湱勵⟝㾝爙✫ Labsolutions MD 鲱⟝〳㛇✵ UV ⯕靶ծMS 餘靶瘝⿬侨⢪欽䂽鷅驶i-
PeakTracer⸆腊㼆蒀靶䂽鵳遤荈⸓鷅驶霋ⵆ涸暵挿⟄⿺ANOVAㄤmodel Analysis⸆腊〳霉⟟
䖤ⴔ确程剒⠏ⴔ區倰岁涸暵挿կ 
 

Ⱒꝶ霒倰岁䒓〄禹絡  11猫厩俱䧭ⴔ  Labsolutions MD 
 

䪮助暵挿 
 㛇✵ AQbD 椚䙁⢪欽倰岁䒓〄禹絡♸翫欽䒓〄 11 猫厩俱䧭ⴔ唬崵倰岁կ  
 㛇✵ Labsolution MD 鲱⟝荈⸓䂽霋ⵆծ匬䒊絡雦㷖垷㘗ⴔ區剒⠏巊湱勵⟝կ 
 

ꥥ满厩俱䧭ⴔ涸侨ꆀ♶倗㟞⸈猫碫♶倗㟞撰
湱Ⱒ唬崵涸倰岁⛲剣撰」涸暵挿կ⽰⢪ず蒀禹涸厩
俱䧭ⴔ㖈⵸㢅椚ծ唬崵倰岁副䖃䖃鿪⠔ⴀ梡鳅㣐
涸䊵ⵆկ넞佪巊湱蒀靶岁ծ넞佪巊湱蒀靶⚮翫餘靶
岁鿪僽唬崵厩俱䧭ⴔ涸ꅾ銳䩛媯կ⢪欽巊湱湱Ⱒ䩛
媯傞㖈䎾㼆厩俱唬崵鵂玐务䧭ⴔ猫碫撰ծ崵霚呋
劥䊵䒗㣐涸䞔ⲃ㼆✵唬崵➃プ涸倰岁䒓〄ծ⠏⻊
腊⸂剣鳅넞涸銳宠կ㔔姼㖈㹊꣢唬崵鵂玐务唬
崵➃プ僽やⰨ㢊䘯鸟䒊用ծ⠏⻊倰岁涸腊⸂⛲䧭⚹
唬崵佪卓涸ꅾ銳䕧ㆇ㔔稇կ 

䀙峸倰岁䒓〄禹絡♸LCMS-2050翫欽絕ざ
Labsolutions MD鲱⟝䒊用♧㤛欽✵巊湱ⴔ區勵
⟝确程涸荈⸓⻊禹絡㼜倰岁䒓〄鵂玐侨研⻊ծ湬
錜 ⻊  ꣭ ⡛ ✫ 倰 岁 䒓 〄 ꦼ 䏞 կMethod 
Development Solution䊨⡲畀㼜籖椫涸勵⟝」⻊霃
縨鵂玐㣐⚹皍⻊㕃䕎乼⡲鵂玐刿⚹幡兠ㄤ僒✵椚
鍒雮倰岁䒓〄刿鲽匠կ劥俒鷥欽✫11猫厩俱䧭ⴔ
鵳遤湱Ⱒ涸倰岁䒓〄ⵄ欽䀙峸倰岁䒓〄禹絡♸
LCMS-2050䘯鸟䒊用湱Ⱒ唬崵倰岁կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸倰岁䒓〄禹絡♸巊湱餘靶 LCMS-2050 翫欽ꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-20A 叙 庛 盲 CTO-20AC 
鳕   巊   岹 LC-30AD×2ゎ LPGE 唬 崵 㐼 SPD-M20A 
荈 ⸓ 鵳 呋 㐼 SIL-30AC 餘 靶 ⟉ LCMS-2050 
ⴗ 䰃 ꢎ FCV-14AH 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.114 Labsolutions MD Ver.2.01 

1.2 餘靶ⴔ區勵⟝  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI±  ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
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䱹 〡 歏 ⾓ 3.0/-2.0 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
⸈ 掚 孞 崨 鸟 5.0 L/min 膴 很 ⵫ 庛 䏞 400 ˫ 
DL 庛 䏞 250 ˫ 䪊 䲽 垷 䒭 SIMⰨ⡤⿬侨錛邍1 

邍 1.SIM ⿬侨 

䎸尼 ⻊ざ暟 +/- m/z 䱹〡歏⾓(V) Qarray(V) 
1 ⴔ侔랕 9 - 273.06 -2 3 
2 很⵫랕 1 + 198.1 3 Auto 
3 ⴔ侔紤 17 + 345.16 3 10 
4 ⴔ侔覰 106 + 336.11 3 Auto 
5 ⴔ侔啕 1 + 433.02 3 Auto 
6 ⴔ侔堜 37 + 392.07 3 Auto 
7 ⴔ侔堜 1 + 319.12 3 Auto 
8 ⴔ侔랕 23 - 301.11 -2 3 
9 ⴔ侔堜 149 + 459.21 3 Auto 

10 ⴔ侔紤 151 + 532.16 3 Auto 
11 很⵫紤 23 + 353.14 3 Auto 

2呋ㅷⵖ㢊 
ⲥ烁獴》⼧♧猫厩俱䧭ⴔ叻ⲥ很巊✵㺂ꆀ櫕务⸈Ⰶ鷓ꆀ50%歌ꃫ宐很巊ꂁ縨䧭崽䏞⚹1 µg/mL涸

幊ざ叻ⲥ很巊絑0.22µm応芘鵂応た鵳呋ⴔ區կ 

3絕卓♸雭雿 

3.1 癃鷥꣌媯 

3.1.1 癃鷥꣌媯㹊낉霃雦 
歋✵崨⸓湱ծ蒀靶叙㼆蒀靶䂽涸ⴔ猌饰ⵌⰢꝶ䚍⡲欽㔔姼㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩㹊낉㼆 2 猫崨⸓湱

ㄤ 3 猫蒀靶叙鵳遤✫㹊낉霃雦㥵邍 2 䨾爙癃鷥ⴔ碫䞔ⲃ㥵邍 3 䨾爙 
邍 2. 癃鷥꣌媯㹊낉霃雦邍 

崨⸓湱   
 崨⸓湱 L1 A-0.1%歌ꃑ+20 mM 歌ꃑꜽ宐很巊B-0.1%歌ꃑ歌ꃫ很巊  
 崨⸓湱 L2 A-0.1%歌ꃑ+20 mM 歌ꃑꜽ宐很巊B-0.1%歌ꃑ⛩臟很巊  

蒀靶叙     

蒀  靶  叙 S1 
:Shim-pack Velox C18100 mm x 2.1 mm I.D.2.7 μm 

䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀P/N:227-32009-03 

蒀  靶  叙 S2 
Shim-pack Scepter C18-120100 mm x 2.1 mm I.D.3.0 μm 

䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀P/N:227-21014-05 

蒀  靶  叙 S3 
 Shim-pack GIST C18-AQ100 mm x 3.0 mm I.D.3.0 μm 

䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀P/N:227-30722-05 
ⴔ區勵⟝     

 崨 鸟 0.55 mL/min 叙 庛 35˫  
 鵳 呋 ꆀ 20 μL 唬 崵 岚 Ɤ 290 nm  
 峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 55%傞ꢂ玐䎸㥵♴ 
 B conc 55%1 min~ 90%5-10 min~ 100%12-15 min~ 55%15.1-18 min 
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邍 3. 鸑欽唑䏞勵⟝ⴔ碫 

 蒀靶叙 S1 蒀靶叙 S2 蒀靶叙 S3 

崨⸓湱 L1 S1L1 S2L1 S3L1 

崨⸓湱 L2 S1L2 S2L2 S3L2 

3.1.2 癃鷥꣌媯涸絾ざ霉⠮ 
㖈癃鷥꣌媯ꅷ欽Ⰼ㔔㶩霃雦䚪Ⱏ癃鷥2猫崨⸓湱ㄤ3猫蒀靶叙㔔姼꨽㼆Ⱖ鵳遤霉⠮勻烁㹁ㆭ猫ⴔ猌

勵⟝涸蒀靶㕃僽剒⢕涸կLabsolutions MD鲱⟝〳⟄荈⸓雦皾ⴀ霉⠮⧩➢罜䘯鸟鲽匠㖑䪪ⵌ剒⢕蒀靶ⴔ
猌勵⟝կ 

㕃1⚹ⴔ區湱Ⱒ蒀靶㕃㕃2⚹ぐ蒀靶䂽䭽撑➢剒넞ⵌ剒⡛涸곡䎸䱗⴩涸絾ざ霉⠮⧩霉⠮⧩馊넞㖈
♧㹁玐䏞副蒀靶ⴔ猌朐䙖馊㥩կⴔ區絕卓儑爙䔲⢪欽Shim-pack GIST C18-AQ蒀靶叙⟄0.1%歌ꃑ+20 
mM歌ꃑꜽ宐很巊ㄤ0.1%歌ꃑ歌ꃫ很巊⚹崨⸓湱霉⠮⧩剒넞ⴔ猌佪卓剒㥩Ⱘ⡤㹊낉⿬侨㥵邍4䨾爙կ 

   
S1L1 ⴔ區勵⟝ 290 nm 蒀靶㕃 S1L1 ⴔ區勵⟝ EIC 蒀靶㕃 

  
S2L1 ⴔ區勵⟝ 290 nm 蒀靶㕃 S2L1 ⴔ區勵⟝ EIC 蒀靶㕃 

  
S3L1 ⴔ區勵⟝ 290 nm 蒀靶㕃 S3L1 ⴔ區勵⟝ EIC 蒀靶㕃 

  
S1L2 ⴔ區勵⟝ 290 nm 蒀靶㕃 S1L2 ⴔ區勵⟝ EIC 蒀靶㕃 
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S2L2 ⴔ區勵⟝ 290 nm 蒀靶㕃 S2L2 ⴔ區勵⟝ EIC 蒀靶㕃 

  
S3L2 ⴔ區勵⟝ 290 nm 蒀靶㕃 S3L2 ⴔ區勵⟝ EIC 蒀靶㕃 

㕃 1. 11 猫厩俱䧭ⴔ㖈鸑欽唑䏞勵⟝ 1 ♴涸蒀靶㕃綘尼錛邍 2 

  

㕃 2. 癃鷥꣌媯崨⸓湱ծ蒀靶叙涸絾ざ霉⠮⧩ 
邍 4. 癃鷥꣌媯剒⢕ⴔ區勵⟝ 

崨⸓湱    
 A 湱 0.1%歌ꃑ+20 mM 歌ꃑꜽ宐很巊  
 B 湱 0.1%歌ꃑ歌ꃫ很巊  

蒀 靶 叙 
Shim-pack GIST C18-AQ100 mm x 3.0 mm I.D.3.0 μm 

䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀P/N:227-30722-05 
ⴔ 區 勵 ⟝      

 崨 鸟 0.55 mL/min 叙 庛 35˫ 
 鵳 呋 ꆀ 20 μL 唬 崵 岚 Ɤ 290 nm 
 峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 55 %傞ꢂ玐䎸㥵♴ 
 B conc 55%1 min~ 90%5-10 min~ 100%12-15 min~ 55%15.1-18 min 

3.2 䂽鷅驶i-PeakTracer 
歋✵㖈蒀靶勵⟝⠏⻊鵂玐务倰岁⠏⻊涸佪卓♸崨⸓湱涸崨鸟ծ崨⸓湱ⴲ映嫱⢾ㄤ崨⸓湱唑䏞」⻊䞔

ⲃ剣Ⱒկ㔔姼㛇✵ⴲ姿癃鷥絕卓⚹鵳♧姿䲿넞Rt⚹5~10min蒀靶䂽ⴔ猌䏞㼆崨⸓湱涸崨鸟ծ崨⸓湱
ⴲ映嫱⢾ㄤ崨⸓湱唑䏞」⻊鵳遤⠏⻊կ⿬罌癃鷥꣌媯剒⢕ⴔ區勵⟝㼆Flow RateծInitial Conc.ㄤDuration 2
鵳遤⠏⻊Ⱏ鵳遤45妃⠏⻊ⴔ區」ꆀ⿬侨Ⱘ⡤䞔ⲃ㥵邍5䨾爙կ 

鸑鵂i-PeakTracer䂽鷅驶⸆腊⟄Flow Rate=0.5 mL/minInitial Conc.=50%Duration 2=5min
⚹⿬罌侨研㼆䨾䖤蒀靶㕃鵳遤荈⸓䂽霋ⵆ霋ⵆ⿬侨㥵㕃3䨾爙霋ⵆ⿬罌侨研絕卓錛邍6鿈ⴔ蒀靶㕃
霋ⵆ絕卓錛㕃4䨾爙 
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邍 5.」ꆀ⿬侨 
No. 」ꆀ⿬侨ぜ獦 ⴲ映⿬罌⧩ 」⻊⧩ 」ꆀ唑䏞 」ꆀ薴㔵 

1 Flow Rate 0.5 mL/min 0.05 mL/min 1 0.45 mL/min ~0.55 mL/min 

2 Initial Conc. 65% 7.5% 2 50%~80% 

3 Duration 2 5 min 1 min 1 4 min~6 min 

 
㕃 3. 霋ⵆ⿬侨 

 
Flow Rate=0.45 mL/minInitial Conc.=65%Duration 2=4minⴔ區勵⟝蒀靶㕃 

 
Flow Rate=0.5 mL/minInitial Conc.=50%Duration 2=5minⴔ區勵⟝蒀靶㕃 

 
Flow Rate=0.55 mL/minInitial Conc.=72.5%Duration 2=6minⴔ區勵⟝蒀靶㕃 

㕃 4. 鿈ⴔ霋ⵆ蒀靶㕃絕卓 
邍 6.⿬罌侨研霋ⵆ絕卓 

No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ m/z No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ m/z 

1 ⴔ侔랕 9 5.93 273.06 7 ⴔ侔堜 1 9.54 319.12 

2 很⵫랕 1 6.77 198.1 8 ⴔ侔랕 23 10.00 301.11 

3 ⴔ侔紤 17 7.36 345.16 9 ⴔ侔堜 149 10.43 459.21 

4 ⴔ侔覰 106 7.62 336.11 10 ⴔ侔紤 151 10.99 532.16 

5 ⴔ侔啕 1 8.00 433.02 11 很⵫紤 23 15.41 353.14 

6 ⴔ侔堜 37 8.62 392.07     

           䂽霋ⵆ⿬侨UV ⯕靶ծMS 餘靶ㄤ峤膴곡䎸 
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3.3 ANOVA 倰䊵ⴔ區 
㼆㛇✵巊湱ⴔ區勵⟝✳涸Flow RateծInitial Conc.ㄤDuration 2♲⚡」ꆀ㔔㶩涸侨研鵳遤⽀㔔㶩ㄤ撰㔔

㶩倰䊵ⴔ區կ絕卓儑爙Flow RateծDuration 2ㄤInitial Conc.涸p.Value⧩㖲㼭✵0.01霹僈♲⚡」ꆀ㖲㼆
ⴔ猌鸣䧭涸鳅㣐䕧ㆇⰨ⡤絕卓㥵㕃5䨾爙 

   
Flow Rate倰䊵絕卓 Initial Conc.倰䊵絕卓 Duration 2倰䊵絕卓 

   
Flow Rate-- Initial Conc.倰䊵絕卓 Initial Conc.-- Duration 2倰䊵絕卓 Duration 2--Flow Rate倰䊵絕卓 

㕃 5. ANOVA 倰䊵ⴔ區絕卓 

3.4 model Analysis 垷㘗鍒區 

㼜Flow RateծInitial Conc.ㄤDuration 2♲⚡」ꆀ㔔㶩♴ⴔ區䨾䖤侨研鸑鵂model Analysis鍒區⸆
腊鵳遤㢅椚䒊用Heat Map㕃ㄤ3D Contour Plot㕃կ呏研ⴔ區絕卓荈⸓鷥》剒⠏㔔㶩絕卓儑爙
Flow Rate =0.55 mL/minInitial Conc.=55%Duration 2=6.00min⚹ 剒 ⠏ 㔔 㶩 կHeat Mapㄤ3D 
Contour Plot絕卓㥵㕃6䨾爙 

 

   
Flow Rate--Initial Conc. 3D Contour Plot

㕃 
Flow Rate--Duration 2 3D Contour Plot㕃 

Initial Conc.--Duration 2 3D 
Contour Plot㕃 

   
Flow Rate--Initial Conc. Heat Map㕃 Flow Rate--Duration 2 Heat Map㕃 Initial Conc.--Duration 2 Heat 㕃 

㕃 6. model Analysis 鍒區絕卓 
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3.5 剒⠏巊湱ⴔ區勵⟝ 
㛇✵剒⠏巊湱ⴔ區勵⟝蒀靶叙Shim-pack GIST C18-AQㄤ崨⸓湱A-0.1%歌ꃑ宐+20 mM歌ꃑꜽ很巊♸

B-0.1%歌ꃑ歌ꃫFlow Rate =0.55 mL/minInitial Conc.=55%Duration 2=6.00min䒊用倰岁ⴔ區Ⱖ絕
卓儑爙湡叻暟唬ⴀ䂽⚡侨ծ䂽㘗⿺䂽ⴔ猌䞔ⲃ㖲葻㥩կ湱Ⱒ蒀靶㕃絕卓㥵㕃7䨾爙Ⱘ⡤ⴔ區⿬侨㥵邍7
䨾爙  

 

 
㕃7. 剒⠏巊湱ⴔ區勵⟝♴290 nm蒀靶㕃副⣩⚹垷䬾蒀靶㕃♴⣩⚹㹊崵蒀靶㕃 

邍 7. 剒⠏巊湱ⴔ區勵⟝ 

巊湱勵⟝ 

蒀 靶 叙 Shim-pack GIST C18-AQ100 mm x 3.0 mm I.D.3.0 μm 

崨 ⸓ 湱 
A-0.1%歌ꃑ+20 mM 歌ꃑꜽ宐很巊 
B-0.1%歌ꃑ歌ꃫ很巊 

崨    鸟 0.55 mL/min 

峤膴倰䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 55%唑䏞峤膴傞ꢂ玐䎸㥵邍 8 䨾爙 

邍 8. 鸑欽唑䏞峤膴傞ꢂ玐䎸✳ 

傞ꢂ min ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

1.00 岹 B Conc 55  
6.00 岹 B Conc 90 

11.00  岹 B Conc 90 
13.00 岹 B Conc 100 
16.00  岹 B Conc 100 
16.10  岹 B Conc 55  
19.00 䱽ⵖ㐼 STOP  

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 min

0

25

50

75

100

mAU
290nm,4nm 

1

2

3
4

5

6

7

8

9 10 11

垷䬾蒀靶㕃 

㹊崵蒀靶㕃 
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4絕雿 
 劥倰岁ⵄ欽䀙峸 Nexera LC-30A 倰岁䒓〄禹絡♸餘靶⟉ LCMS-2050 翫欽絕ざ Labsolutions MD 鲱⟝

䒓〄 11 猫厩俱䧭ⴔ涸巊湱ⴔ區倰岁կ鸑鵂撰蒀靶⡤禹倰岁㼆撰」ꆀ㔔㶩确程剒⠏ⴔ區勵⟝㛇✵
ANOVA ㄤ model Analysis 鍒區⸆腊鵳遤ⴔ區欰䧭剒⠏巊湱勵⟝կ㛇✵ⴔ區絕卓⴯䒊巊湱ⴔ區倰岁鵳
遤崵霚Ⱖ絕卓ꅾ梡䚍葻㥩կ霹僈霪禹絡♸ Labsolutions MD 鲱⟝絕ざ〳⟄䘯鸟䒓〄 11 猫厩俱䧭ⴔ巊湱
ⴔ區倰岁կ 
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3.4 Ⱖ➭兰腊⻊⢪欽㖞兞♴涸䎾欽 
LabSolutions MD 倰岁䒓〄禹絡♶➑㖈⠛絡倰岁⠏⻊务〄䮦满Ⱒꝶ⡲欽鵮Ⱘ㢊撰고⯓鵳⸆腊⢪Ⱖ

䧭⚹㹊낉㹔灇瑕♸餘ꆀ䱽ⵖ♶〳䧴緃涸䊨Ⱘկ霪禹絡腊㢿荈⸓癃鷥崨⸓湱涸剒⢕ pH ⧩烁⥂ⴔ區鵂玐刿
⸈넞佪ㄤⲥ烁ず傞兰腊鷥䭊ざ鷓涸蒀靶叙鵳♧姿䲿⼮ⴔ猌佪卓ㄤ唬崵抳併䏞կ鸑鵂⯓鵳涸 AI 皾岁佅
䭯LabSolutions MD 鵮腊荈⸓⠏⻊靈侮唑䏞勵⟝偽꨽➃䊨䎁곫⽰〳㹊梡剒⢕㹊낉⿬侨霃縨կ 

暵ⵆ⧩䖤♧䲿涸僽㼆✵䩛䚍⻊ざ暟涸灇瑕LabSolutions MD 倰岁䒓〄禹絡ず呋邍梡ⴀ蒀腊㢿剣
佪模䧭䩛䚍䬒ⴔ⟣⸉⚹蚋暟䒓〄瘝곭㚖䲿⣘✫䔂剣⸂涸䪮助佅䭯կ偽雿僽䌢錞ⴔ區鵮僽㢕勇涸䩛䚍ⴔ猌
LabSolutions MD 㖲腊䲿⣘⼾馊涸鍒Ɀ倰呩կ 

䚪⛓LabSolutions MD 鵯妴撰⸆腊涸倰岁䒓〄禹絡匧㣐㖑䲀⸓✫猰㷖灇瑕涸鵳姿♸〄㾝僽梡去㹊
낉㹔务♶〳䧴緃涸ꅾ銳絆䧭鿈ⴔկ㸐♶➑皍⻊✫㹊낉崨玐䲿넞✫䊨⡲佪桧刿⚹猰灇➃プ䲿⣘✫〳ꬑ涸
侨研佅䭯⸔⸂➭又㖈ぐ荈곭㚖》䖤瑲灶䚍鵳㾝կ 

     

 
  



 

76 
 

⢪欽 LabSolutions MD 䲿넞䩛䚍⻊ざ暟涸ⴔ猌佪桧 
 

䪮助暵挿 
 ⢪欽馄⚰歲崨⡤蒀靶岁腊㢿㖈瀊傞ꢂⰻⴔ猌䩛䚍⻊ざ暟կ 
 鸑鵂 LabSolutions MD腊㢿넞佪匬䒊倝⻊ざ暟涸ⴔ區勵⟝կ 
 ⴔ區ꃑ䚍ㄤ焦䚍⻊ざ暟傞㖈佖䚍⵫务⸈Ⰶ鷓䔲涸幑⸈⵫腊㢿佖㊤蒀靶䂽䂽㘗կ 
 

䩛䚍⻊ざ暟僽♧猫ⴔ㶩务ゎ剣♶㼆獦焫⾲㶩
匹⚹Ꞥ⫸⚂♶腊〜⸈涸⻊ざ暟կHPLC♧湬僽ⴔ猌
䩛䚍⻊ざ暟涸⚺崨倰岁告鵛䎃勻馄⚰歲崨⡤蒀
靶ⴔ區岁Supercritical Fluid Chromatography
SFC涸䎾欽䒸饰✫➃又涸Ⱒ岤կSFC⢪欽涸崨⸓
湱⚺銳僽馄⚰歲✳孻⻊焫Ⱘ剣⡛匧䚍ծ⡛磨䏞ծ
넞的侔䚍涸暵挿կ㖈崨⸓湱务幑⸈匧䚍剣劼很⵫
佖䚍⵫〳⟄䫈ⵖ湡叻⻊ざ暟♸㔿㹁湱⛓ꢂ涸湱
匹⡲欽կ䩛䚍⻊ざ暟鸑䌢⢪欽HPLC姻湱勵⟝鵳遤
ⴔ猌告副鶣SFC涸杝暵䚍餘⢪SFCⴔ區刿Ⱘ⠏⸷
ⴔ猌鸟䏞刿䘯ծ剣劼很⵫⢪欽ꆀ刿㼱➢罜꣭⡛䧭

劥䎇Ⲹ㼱㼆梠㞯涸䕧ㆇկ 
㖈姼胜兞♴ⵖ蚋곭㚖㖈倝蚋灇瑕ざ䧭涸鵂玐

务䎛岌⢪欽SFC鵳遤䩛䚍⻊ざ暟⯕㷖䬒ⴔկ告僽
➢猫碫籖撰涸䩛䚍蒀靶叙务㼊䪪鷓ざⴔ區暟涸ⴔ區
叙ㄤ崨⸓湱佖䚍⵫絆ざ꨽銳蔄餩㣐ꆀ涸礵⸂ㄤ
傞ꢂ㔔姼꨽銳刿䘯ծ刿礵皍涸倰岁欽✵䩛䚍⻊
ざ暟涸ⴔ猌կ 

劥俒㼜➝絏⢪欽Nexera UC䩛䚍癃鷥禹絡⿺ⴔ
區倰岁䒓〄鲱⟝LabSolutions MD䒓〄䩛䚍⻊ざ暟
ⴔ猌勵⟝涸䊨⡲崨玐կ

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥俒⢪欽 Nexera UC 䩛䚍ⴔ猌癃鷥禹絡Nexera UC 䩛䚍癃鷥禹絡歋 SFC 禹絡ծ很⵫ⴗ䰃ꢎㄤ蒀靶叙
ⴗ䰃ꢎ絆䧭腊㢿荈⸓鵶絯㖈剒撰 12 呏蒀靶叙剒撰 7 猫佖䚍⵫⛓ꢂⴗ䰃灇瑕ぐ猫ⴔ猌勵⟝Ⰼ꬗佐꧋
侨研կ♸Ⱖ➭禹絡湱嫱Nexera UC 㖈ぐ猫ⴔ猌勵⟝♴鵳遤ⴔ區〳⟄刿䘯㖑烁㹁䩛䚍⻊ざ暟涸넞佪ⴔ猌
勵⟝➢罜蒜溁⸣⸓⸂կ 

 

㕃 1. NexeraTMUC 䩛䚍癃鷥禹絡 
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1.2 ⴔ區勵⟝  

邍 1. 佖䚍⵫ㄤ蒀靶叙涸罌㻋勵⟝ 

 

2. 絕卓♸雭雿 
2.1 湡叻ⴔ區呋ㅷ 

劥俒⠏⻊✫♲碫湡叻涸ⴔ區勵⟝⽰守繠䩟ꂼ务䚍⻊ざ暟ծ孮嫱峫蓷ꃑ䚍⻊ざ暟⚋ぼ腂焦
䚍⻊ざ暟㕃 2կ䨾剣⻊ざ暟㖲剣 1 ⚡♶㼆獦焫⯋稇㶸㖈 2 猫䒗匬⡤կ 

 
㕃 2. ぐ⻊ざ暟涸絕匬䒭 

➢䊩ぢ〸⣜妃⚹守繠䩟ꂼծ孮嫱峫蓷ծ⚋ぼ腂 

禹 絡 : Nexera UC 䩛䚍癃鷥禹絡 

蒀 靶 叙 : CHIRALPAK® IA-3  (100 mm x 3.0 mmI.D., 3 µm) 
CHIRALPAK® IB-3  (100 mm x 3.0 mmI.D., 3 µm) 
CHIRALPAK® IC-3  (100 mm x 3.0 mmI.D., 3 µm) 
CHIRALPAK® ID-3  (100 mm x 3.0 mmI.D., 3 µm) 
CHIRALPAK® IE-3  (100 mm x 3.0 mmI.D., 3 µm) 
CHIRALPAK® IF-3  (100 mm x 3.0 mmI.D., 3 µm) 

崨 ⸓ 湱 A : CO2 

崨 ⸓ 湱 B : 歌ꃫ 
⛩臟 
⛩ꃫ 
䒗⚋ꃫ 
⚋ꂼ 
0.1%歌ꃑ歌ꃫ很巊 
0.1%歌ꃑꜽ歌ꃫ很巊 

崨 鸟 : 3.0 mL/min 

傞 ꢂ 玐 䎸 : B 崽䏞 20% (0-8 min) ̔ 40% (8.01-10.0 min) ̔20% (10.01-12.0 min) 

叙 庛 : 40˫ 

鵳 呋 ꆀ : 2 µL很⵫⛩ꃫ 

BPR ⾓ ⸂ : 10 MPa 

唬 崵 : 220 nm守繠䩟ꂼ 
245 nm孮嫱峫蓷 
260 nm⚋ぼ腂 
䌄넞⾓崨鸑寑涸 PDA 



 

78 
 

2.2 ⴯䒊蒀靶叙癃鷥霃雦 
鸑鵂⢪欽 LabSolutions MD〳鸑鵂皍⽀乼⡲荈⸓䪠ꆀ⴯䒊撰猫ⴔ區勵⟝넞佪㖑鵳遤癃鷥կ霃縨佖

䚍⵫ㄤ蒀靶叙傞〳鷥䭊곫⯓㖈鲱⟝涸侨研䎽务岤ⱃ涸ⰻ㺂鵳遤灇瑕㕃 3կ䩛⸓」刿勵⟝鵳遤罌㻋傞
꨽銳刿䰃佖䚍⵫ㄤ蒀靶叙⴯䒊ⴔ區倰岁⿺ⴔ區䪠妃瘝㣐ꆀ䊨⡲罜⢪欽 LabSolutions MD〳鸑鵂皍⽀
涸乼⡲霃縨㹊梡模Ⰼ荈⸓⻊կ 

’  

㕃3. 㹊낉霃雦⴯䒊歘꬗ 

劥俒㼆ぐ猫⻊ざ暟鵳遤✫癃鷥⺫䭍 6 猫佖䚍⵫ㄤ 7 猫蒀靶叙ざ雦 42 猫勵⟝կ癃鷥勵⟝錛邍 1կ 

2.3 鸑鵂癃鷥絕卓䘯鸟곫崵剒⢕勵⟝ 
劥俒⢪欽守繠䩟ꂼ⡲⚹呋ㅷ鵳遤癃鷥涸絕卓㥵㕃 4 䨾爙կ 

 
㕃4. 鸑鵂癃鷥䖤ⵌ涸守繠䩟ꂼ蒀靶㕃 

紤呥霉⟟⧩剒넞涸蒀靶㕃 
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歋✵蒀靶叙癃鷥꣌媯务蜦䖤涸蒀靶㕃侨ꆀ♸罌㻋勵⟝侨ꆀ湱ず㔔姼꨽銳霉⠮㖈ㆭ猫勵⟝♴〳蜦䖤湡
叻暟涸剒⢕ⴔ猌佪卓կ告僽霪䊨⡲꨽銳㼆蒀靶岁Ⱘ剣♧㹁濼霋ず傞⠔署餩㣐ꆀ礵⸂կLabSolutions 
MD 腊㢿呏研ぐ勵⟝♴湡叻靶䂽⛓ꢂ涸ⴔ猌䏞鵳遤䱗䎸♶ⱄ⽀♧⣜ꬑⴔ區➃プ涸湬錣ㄤ絑낉罜僽絕ざ
㣐侨研ⴔ區⟣⡦➃鿪〳⟄䘯鸟ծ鲽匠㖑곫崵剒⢕勵⟝㕃 5կ 

 
㕃5. ぐ勵⟝鸑鵂霉⟟⧩䱗䎸 

䭽撑霉⟟⧩➢넞ⵌ⡛涸곡䎸儑爙⵸10涸勵⟝ 

㖈곫雦唬崵ⵌ㣐ꆀ靶䂽涸䞔ⲃ♴⢾㥵䔲ⴔ猌湡叻Ⱘ剣撰⚡♶㼆獦焫傞ꤑ呏研湡叻靶䂽⛓ꢂ涸ⴔ猌
䏞⛓㢪鵮腊㢿呏研靶䂽唬崵侨ծ䧴➢靶䂽唬崵侨P♸ⴔ猌䏞Rs涸䚪ㄤ雦皾涸霉⟟⧩Ⱆ䒭 1
鵳遤䱗䎸կ 

霉⟟⧩=P×(Rs1+Rs2+˘+RsP-1)Ⱆ爙 1 

霉⟟⧩剒넞涸蒀靶㕃㥵㕃 4 务紤呥䨾爙կ呏研癃鷥絕卓〳濼㼆守繠䩟ꂼ鵳遤䩛䚍ⴔ猌傞䔲佖䚍⵫
⚹歌ꃫ蒀靶叙⚹ CHIRALPAK®IC-3 傞〳⟄蜦䖤剒⢕ⴔ猌佪卓կ 

2.4 鸑鵂幑⸈⵫靈侮ⴔ猌佖㊤䂽䕎 
⢪欽 HPLC 鵳遤ⴔ區傞剣傞⠔㖈崨⸓湱务幑⸈綕Ȿ⵫ծ猌㶩㼆霚⵫瘝鵳遤ⴔ猌⟄佖」ⴔ猌鷥䭊䚍

䧴佖㊤䂽䕎罜㖈 SFC 务⛲⠔ⴀ✵ず呋湡涸⢪欽幑⸈⵫կSFC 务⢪欽涸幑⸈⵫㼜幑⸈⵫⸈Ⰶⵌ佖䚍⵫务
罜♶僽馄⚰歲✳孻⻊焫կ鸑鵂幑⸈ꃑ㥵歌ꃑ䧴焦㥵腂碫瘝腊㢿䫈ⵖ湡叻絆ⴔ涸歏猌䧴䲁誋㔿㹁
湱副涸✳紩㸽腊㛇㔙歋姼鴪ⵌ佖㊤䂽䕎涸佪卓կ 

2.5 氟比洛芬及丙吡胺的最佳条件 

䧮又鵮⟄♸务䚍⻊ざ暟守繠䩟ꂼ湱ず涸倰䒭곫崵✫ꃑ䚍⻊ざ暟孮嫱峫蓷ㄤ焦䚍⻊ざ暟⚋ぼ腂涸剒⢕
ⴔ區勵⟝կぐ⻊ざ暟Ⱘ剣去邍䚍涸蒀靶㕃㥵㕃 6 䨾爙կ 
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㕃6. 孮嫱峫蓷副⿺⚋ぼ腂♴Ⱘ剣去邍䚍涸蒀靶㕃 

⽰⢪僽♶㖈佖䚍⵫务幑⸈ꃑ䚍幑⸈⵫涸勵⟝♴ꃑ䚍⻊ざ暟孮嫱峫蓷➠ッ梡ⴀ葻㥩涸䂽䕎կ♸ LC ♶
ず歋✵ SFC ꅷ欽✳孻⻊焫⡲⚹崨⸓湱㔔姼崨⸓湱➑玕儑ꃑ䚍㖈ⴔ區撰⚡ꃑ䚍⻊ざ暟傞♶⸈Ⰶ幑⸈
⵫➠腊ッ梡葻㥩涸䂽䕎կ告僽♶ず涸⻊ざ暟⛲㶸㖈鸑鵂幑⸈歌ꃑ䧴♲守⛩ꃑ瘝幑⸈⵫⢪䂽䕎䖤ⵌ佖
㊤涸䞔ⲃկ 

〥♧倰꬗焦䚍⻊ざ暟⚋ぼ腂㖈佖䚍⵫务幑⸈✫焦䚍幑⸈⵫〳⟄鸑鵂䫈ⵖ湡叻絆ⴔ涸歏猌䧴䲁誋✳
紩㸽腊㛇㔙涸㸽腊㛇勻䫈ⵖꬋ暵䒗䚍エ꣡➢罜鴪ⵌ佖㊤ⴔ猌⿺䂽䕎涸佪卓կ 

3. 絕雿 
劥俒➝絏✫⢪欽 Nexera UC 䩛䚍癃鷥禹絡⿺ⴔ區倰岁䒓〄鲱⟝ LabSolutions MD 곫崵䩛䚍⻊ざ暟ⴔ猌

勵⟝涸䊨⡲崨玐կ鸑鵂⢪欽 LabSolutions MD〳⟄蒜溁ⴔ區勵⟝灇瑕涸傞ꢂㄤ礵⸂䲿⼮灇瑕佪桧կ 
SFC 崨⸓湱⚹✳孻⻊焫玕儑ꃑ䚍㖈ⴔ區撰⚡ꃑ䚍⻊ざ暟傞♶⸈Ⰶ幑⸈⵫➠腊ッ梡葻㥩涸䂽䕎կ

姼㢪ⴔ區焦䚍⻊ざ暟傞鸑鵂㖈佖䚍⵫务幑⸈鷓䔲涸幑⸈⵫⛲腊㢿蜦䖤葻㥩涸ⴔ猌佪卓կNexera UC
䩛䚍癃鷥禹絡〳⟄㖈剒撰 7 猫佖䚍⵫⛓ꢂⴗ䰃䎇鵳遤ⴔ區♶➑〳⟄剣佪唬叅剣劼很⵫涸猫碫鵮〳剣佪
唬叅幑⸈⵫կ 

姼㢪SFC 䨾⢪欽涸✳孻⻊焫嫱 HPLC 䨾⢪欽涸雽撰剣劼很⵫⟟呔刿⚹⤑㹆罜⚂偽꨽蔄餩䏑巊㢅椚
䧭劥㔔姼剣劅꣭⡛ⴔ區涸鵘遤䧭劥կSFC ⴔ區鵮〳䎾欽✵ⴔ껰紱⻊㢅椚կ➢ⴔ區ⵌⴔ껰紱⻊SFC Ⱘ剣
䎛岌涸鷓䎾䚍腊㢿⚹䲿넞䩛䚍紱⻊⚌⸉涸佪桧⨞ⴀ餑柄կ 

  



 

81 
 

猰㷖⴯䒊霃雦瑟ꢂ 넞佪癃鷥蒀靶叙 
 

䪮助暵挿 
 Shim-pack Arata˳ C18 Ⱘ剣杝暵涸ⴔ猌鷥䭊䚍〳佖㊤Ⱖ➭ C18 蒀靶叙ꦼ⟄㹊梡涸ⴔ猌կ 
 LabSolutions MD 鸑鵂絚ⵖ霃雦瑟ꢂ〳㼜撰猫蒀靶叙涸ⴔ猌鷥䭊䚍䊵䒗鵳遤〳錠⻊կ 
㼆撰猫蒀靶叙剒㼭ⴔ猌䏞涸霃雦瑟ꢂ鵳遤嫱鳅넞佪癃鷥剒⢕蒀靶叙կ 

 
㖈ⴔ區倰岁䒓〄务蒀靶叙涸鷥䭊⠔㼆ⴔ區暟

涸⥂殆遤⚹鸣䧭䖎㣐䕧ㆇկ㔔姼⚹蜦䖤剒⢕ⴔ猌
鳅⚹椚䟝涸倰岁僽㼆撰猫Ⱘ剣♶ず⥂殆遤⚹涸蒀靶
叙鵳遤灇瑕կLabSolutions MD 僽♧妴㛇✵ⴔ區餘
ꆀ彂✵霃雦AQbD涸倰岁䒓〄鲱⟝Ⱖ⯎ⴔ⣜
研猰㷖ծ罌贊굥ꤗ⚹넞佪涸ⴔ區倰岁䒓〄䲿⣘✫
佅䭯կ㛇✵ AQbD 涸ⴔ區倰岁䒓〄僽歋ⴔ區倰岁涸

癃鷥ծ⠏⻊ㄤ罣欽䚍霉⟟瘝꣌媯絆䧭կ劥俒⟄絚ⵖ
撰⚡ㅷ晥涸 C18 蒀靶叙涸霃雦瑟ꢂ넞佪癃鷥蒀靶叙
⚹⢾鵳遤✫罌㻋罌贊♶ず涸崨⸓湱絆䧭ㄤ♶ず涸
唑䏞玐䎸㼆Ⱉ猫 C18 叙⴯䒊霃雦瑟ꢂ僈烁✫〳
葻㥩ⴔ猌涸⼓㚖⟄刿㼱涸ⴔ區妃侨癃鷥ⴀ剒⢕蒀
靶叙կ絕卓邍僈♸Ⱖ➭ C18 蒀靶叙湱嫱Shim-
pack Arata C18 Ⱘ剣杝暵涸ⴔ猌鷥䭊䚍կ 

 

1. 㹊낉勵⟝ 
鸑鵂霃雦瑟ꢂ㼜 6 ⚡♶ずㅷ晥涸 C18 蒀靶叙⛓ꢂ涸ⴔ猌鷥䭊䚍䊵䒗鵳遤〳錠⻊㼆ⴔ區勵⟝鵳遤霉⟟

ⴔ區勵⟝邍 1կ⚹霉⟟蒀靶叙⛓ꢂ涸ⴔ猌鷥䭊䚍䊵䒗㼜焦䚍⻊ざ暟꣚碛剏卌ծꃑ䚍⻊ざ暟薅
歌ꃑㄤ务䚍⻊ざ暟薅ꂛ⡲⚹湡叻䧭ⴔկ宐湱崨⸓湱⢪欽 0.1%歌ꃑ宐很巊ծ剣劼崨⸓湱⢪欽⛩臟ㄤ歌
ꃫ涸幊ざ很巊鸑鵂瘝䏞峤膴鵳遤ⴔ區կ㼜剣劼崨⸓湱务涸⛩臟嫱⢾⟄ 20%⚹姿Ɤ㖈 30%ⵌ 70%3 ⚡紩
ⵆ涸薴㔵ⰻ」⻊ծ㼜剣劼崨⸓湱涸ⴲ映崽䏞⟄ 5%⚹姿Ɤ㖈 40%ⵌ 50%3 ⚡紩ⵆ涸薴㔵ⰻ」⻊Ⱏ
93 × 3妃涸ⴔ區絚ⵖぐ蒀靶叙涸ⴔ猌䏞霃雦瑟ꢂկ 

邍 1. ⴔ區勵⟝ 

⟉ 㐼 NexeraTM X3 倰岁䒓〄禹絡 
⻊ ざ 暟 ꣚碛剏卌ծ薅歌ꃑծ薅ꂛ 
崨 ⸓ 湱     

 A 湱 0.1%歌ꃑ宐很巊   
 B 湱 ⛩臟/歌ꃫ =30/7050/5070/303 ⚡紩ⵆ 

蒀 靶 叙  
1 Shim-pack Arata C18100 mm × 3.0 mm I.D.2.2 μmP/N:227-32802-03 
2 蒀靶叙 A C18100 mm × 3.0 mm I.D.1.8 μm 
3 蒀靶叙 B C18100 mm × 3.0 mm I.D.2.5 μm 
4 蒀靶叙 C C18100 mm × 3.0 mm I.D.3 μm 
5 蒀靶叙 D C18100 mm × 3.0 mm I.D.3 μm 
6 蒀靶叙 E C18100 mm × 3.0 mm I.D.3 μm 

ⴔ 區 勵 ⟝ 瘝䏞峤膴 
 B 湱 崽 䏞 4045 50%3 ⚡紩ⵆ 
 崨 鸟 0.5 mL/min 鵳 呋 ⡤ 獤 1 μL80 mg/L 
 叙 庛 40˫ 唬崵岚Ɤ 254 nmSPD-M40UHPLC 寑 
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2. 絕卓♸雭雿 
2.1 鸑鵂霃雦瑟ꢂ㼆ⴔ猌䏞鵳遤〳錠⻊ 

㥵㕃 1 䨾爙⟄剣劼崨⸓湱涸ⴲ映崽䏞⚹紷鲶剣劼崨⸓湱务涸⛩臟嫱⢾⚹埇鲶絚ⵖ✫꣚碛剏卌ծ
薅歌ꃑծ薅ꂛ 3 猫⻊ざ暟㖈 6 猫♶ず蒀靶叙⛓ꢂ涸剒㼭ⴔ猌䏞霃雦瑟ꢂկ㕃务涸紤蒀⼓㚖邍爙ⴔ猌䏞鳅㣐
覰蒀⼓㚖邍爙ⴔ猌䏞鳅㼭կ 

 
㕃 1. 6 ⚡ㅷ晥蒀靶叙涸剒㼭ⴔ猌䏞霃雦瑟ꢂ 

*㕃务ΎծΐծΒ涯蒀⼓㚖⚹ⴔ猌䏞⡛✵♴ꣳ⧩0.1涸⼓㚖 

歋㕃〳濼♸Ⱖ➭ㅷ晥涸蒀靶叙湱嫱΍涸 Shim-pack Arata C18 涸霃雦瑟ꢂ务ⴔ猌䏞鳅㣐涸⼓㚖
紤蒀刿㺈侮⚡霃雦瑟ꢂⰻ♶㶸㖈ⴔ猌䏞鳅㼭涸⼓㚖覰蒀կ鵯邍僈♶ず剣劼崨⸓湱涸幊ざ嫱⢾
ㄤⴲ映崽䏞瘝⿬侨涸侮⚡」⻊⼓㚖Shim-pack Arata C18 ♸Ⱖ➭蒀靶叙湱嫱Ⱘ剣♶ず涸ⴔ猌鷥䭊䚍腊㢿
䲿⣘葻㥩涸ⴔ猌կ㔔姼鸑鵂霃雦瑟ꢂ㼆ぐ蒀靶叙涸ⴔ猌鷥䭊䚍鵳遤〳錠⻊⤑腊㢿鲽匠䱍䳣ぐ蒀靶叙涸
ⴔ猌鷥䭊䚍䊵䒗넞佪癃鷥ⴀ剒⢕涸蒀靶叙ㄤⴔ區勵⟝կ 
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㕃 2. ♶ず蒀靶叙涸蒀靶㕃剣劼崨⸓湱⛩臟/歌ꃫ = 50/50ծⴲ映崽䏞40% 

䔲剣劼崨⸓湱务⛩臟嫱⢾⚹ 50%ծⴲ映崽䏞⚹ 40%涸勵⟝♴涸蒀靶㕃㥵㕃 2 䨾爙կꛏ㼆⻊ざ暟꣚碛剏
卌䂽 AShim-pack Arata C18 Ⱘ剣葻㥩涸䂽䕎㼆獦㔔㶩1.05罜Ⱖ➭蒀靶叙㔔♸炊脸㞅⯎⵫邍꬗
涸炊掬ꃫ㛇湱匹⡲欽㼋荝涸䂽㼆獦䚍」䊵㼆獦㔔㶩2.11 ~ 4.31կ㼆薅歌ꃑ䂽 Bㄤ薅ꂛ䂽 C罜
鎊Shim-pack Arata C18 ⛲邍梡ⴀ♸Ⱖ➭蒀靶叙ず瘝䧴刿⢕涸䂽㼆獦䚍կ㹊낉邍僈 Shim-pack Arata C18
Ⱘ剣焦䚍⻊ざ暟峤膴鳅䘯ծꃑ䚍⻊ざ暟峤膴鳅䢨涸暵䚍♸Ⱖ➭蒀靶叙湱嫱Ⱘ剣♶ず涸ⴔ猌鷥䭊䚍կ歋㕃
3 〳濼 Shim-pack Arata C18 鵯猫杝暵涸ⴔ猌鷥䭊䚍⽰⢪㟞⸈剣劼崨⸓湱涸⛩臟嫱⢾⛲腊⥂䭯葻㥩涸
ⴔ猌剣佪綫瀊ⴔ區傞ꢂկ 

 
㕃 3. ♶ず蒀靶叙涸蒀靶㕃剣劼崨⸓湱⛩臟/歌ꃫ = 70/30ծⴲ映崽䏞40% 

剣劼崨⸓湱务⛩臟嫱⢾⚹ 70%ծⴲ映崽䏞⚹ 40%傞涸蒀靶㕃㥵㕃 3 䨾爙կ♸㕃 2 湱嫱㖈Ύ։Β涸蒀
靶叙务薅歌ꃑ䂽 Bㄤ薅ꂛ䂽 Cꥥ满⛩臟嫱⢾涸㟞⸈ⴔ猌䏞儑衼」㼭罜 Shim-pack Arata C18 蒀
靶䂽ⴔ猌䏞⣜傊葻㥩կ㔔姼♸Ⱖ➭ C18 蒀靶叙湱嫱歋✵ Shim-pack Arata C18 杝暵涸ⴔ猌鷥䭊䚍〳
⢪焦䚍⻊ざ暟蜦䖤葻㥩涸䂽䕎䎇⚂〳䲿넞⻊ざ暟涸ⴔ猌䏞կ 

2.2 䲿넞剒⢕ⴔ區勵⟝涸䵂程佪桧 
LabSolutions MD 鸑鵂ꅾ〜霃雦瑟ꢂ勻䲿넞剒⢕ⴔ區勵⟝涸社程佪桧կ㕃 4 儑爙✫ぐ蒀靶叙剒㼭ⴔ猌

䏞6⚂♸꣚碛剏卌剒⚹䱹鵛涸䂽⛓ꢂ涸ⴔ猌䏞18 涸ⴔ區勵⟝⼓㚖կ㖈΍涸 Shim-pack Arata C18 务
㕃务覰絁ⰻ涸⼓㚖邍爙剒㼭ⴔ猌䏞6紤絁ⰻ邍爙꣚碛剏卌涸ⴔ猌䏞18 涸⼓㚖Ⱖ⡮⼓㚖랱蒀䕧絁
⚹忘駈⟄副 2 ⚡勵⟝⼓㚖կ絕卓邍僈㖈 6 猫ㅷ晥涸蒀靶叙务Ⱘ剣杝暵ⴔ猌鷥䭊䚍涸 Shim-pack Arata C18
忘駈副鶣叻ⲥ涸⼓㚖剒㣐կ㔔姼ꅾ〜涸霃雦瑟ꢂ腊㢿䘯鸟罜皍⽀㖑社程ず傞忘駈⚹撰⚡䂽⧩⟣䠑ⴔ猌䏞



 

84 
 

涸⼓㚖կ 

 
㕃 4. ꅾ〜剒㼭ⴔ猌䏞6 ㄤ꣚碛剏卌ⴔ猌䏞18 涸⼓㚖涸霃雦瑟ꢂ 

3. 䚪絕 
LabSolutions MD 鸑鵂㼆撰猫蒀靶叙⴯䒊霃雦瑟ꢂ㼆蒀靶叙⛓ꢂ涸ⴔ猌鷥䭊䚍䊵䒗鵳遤〳錠⻊嫱鳅

腊㢿♶⣜饆ⴔ區プ涸湬錣ㄤ絑낉넞佪癃鷥ⴀ剒⢕蒀靶叙ㄤⴔ區勵⟝կ 
*劥俒㖈乊ⱗ傞⿬罌✫崯䊛湬吆⯓欰⾲⽡勞吳䒭⠔爢涸䠑錛կ 
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㛇✵ AI 皾岁涸 LC 倰岁䒓〄荈⸓唑䏞⠏⻊ 
 

䶰 銳㖈倰岁䒓〄鵂玐务唑䏞⠏⻊♶➑꨽銳⴯䒊㣐ꆀ涸ⴔ區雦够鵮꨽銳➃䊨䎁곫呏研ⴔ區絕卓确程
剒⢕勵⟝կLabSolutions MD 僽♧妴佅䭯倰岁䒓〄涸⚁欽鲱⟝Ⱘ剣杝暵涸 AI 皾岁〳荈⸓⠏⻊唑䏞勵⟝
䎇鸑鵂霃縨ⴔ猌䏞叻ⲥ荈⸓社程痗ざ叻ⲥ涸唑䏞勵⟝կ劥俒➝絏✫荈⸓⠏⻊唑䏞⸆腊㖈⯄蘡稇ծ蘡랕稇
ㄤ尵굹㶩ꃑ15 猫⻊ざ暟ず傞ⴔ區务涸䎾欽կ 

Ⱒꝶ霒倰岁䒓〄  唑䏞⠏⻊  AI  荈⸓  LabSolutions MD 
 

⠛絡涸LC倰岁䒓〄鵂玐➢ⲥ㢊䒓映⺫䭍
ꂁⵖ崨⸓湱ծ㸝鄳蒀靶叙ծ⴯䒊ⴔ區䪠邍搬た鵘
遤ⴔ區կ搬た㼆侨研絕卓鵳遤ⴔ區ⴼ倗⟄⤑⚹た
絯涸佖鵳鵳遤ⲥ㢊կ倰岁䒓〄㽠僽鸑鵂♧麑⿶
♧麑㖑ꅾ㢕鵯❈鵂玐勻癃鷥椚䟝勵⟝告ꤑ✫ꅾ㢕
⴯䒊ⴔ區雦够䨾꨽涸㣐ꆀ傞ꢂ㢪㛇✵侨研涸ⴔ區
ⴼ倗鵮꨽銳蒀靶倰꬗涸⚁⚌濼霋կ䰃罜鎊⛓⠛絡
涸倰岁䒓〄꨽銳➃䊨䎁곫կ㔔姼㼜倰岁䒓〄

鵂玐荈⸓⻊Ⲹ㼱➃䊨䎁곫㼆✵䲿넞侮⡤䊨⡲佪
桧僽ꬋ䌢剣䌐⸔涸կLabSolutions MD䭆剣杝暵涸
AI皾岁鸑鵂ꅾ㢕AI佖鵳唑䏞勵⟝ㄤ佖鵳勵
⟝涸吥姻ⴔ區涸鵂玐勻荈⸓⠏⻊唑䏞勵⟝կ鵯⢪
䖤⟣⡦➃鿪〳⟄㖈尵剣➃䊨䎁곫涸䞔ⲃ♴确程
唑䏞勵⟝〫꨽鵳遤崨⸓湱ㄤ蒀靶叙涸ⴲ映ⵖ㢊
䎇烁雩剒絊絕卓կ 

 

1. LabSolutions MD荈⸓唑䏞勵⟝⠏⻊➝絏 
㕃 1 ⚹唑䏞⠏⻊涸姻䌢䊨⡲崨玐ㄤ LabSolutions MD ⢪欽 AI 皾岁涸荈⸓⻊䊨⡲崨玐涸㼆嫱㕃կ荈⸓唑

䏞勵⟝⠏⻊涸䊨⡲崨玐⺫䭍⟄♴♲⚡꣌媯կ 
1) ⴲ映霃縨㕃 1 务涸΍ 
2) ⵄ欽 AI 确程唑䏞勵⟝㕃 1 务涸Ύ 
3) 烁㹁剒⢕勵⟝㕃 1 务涸Ώ 

㖈ⴲ映霃縨꣌媯霃縨Ⳝ勵唑䏞刼絁ㄤⴔ猌䏞叻ⲥ㕃 2 ㄤ 3կ㖈ⵄ欽 AI 确程唑䏞勵⟝꣌媯
LabSolutions MD 呏研ⴲ映ⴔ區絕卓勻确程唑䏞勵⟝⟄䲿⣘刿㥩涸ⴔ猌䏞㕃 1 Ύ务涸勵⟝社程ㄤ吥姻
ⴔ區կ姼鵂玐ꅾ㢕鵳遤湬ⵌ忘駈ⴔ猌䏞叻ⲥ⚹姺կ㖈烁㹁剒⢕勵⟝꣌媯唬叅 AI 䒊雳涸唑䏞勵⟝
僽や⯎ⴔ忘駈叻ⲥկ 

 
㕃 1.  姻䌢䊨⡲崨玐ㄤ LabSolutions MD 荈⸓⻊䊨⡲崨玐㼆嫱 
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⢪欽 LabSolutions MD 荈⸓⠏⻊唑䏞勵⟝涸⠏⸷㥵♴䨾爙կ 
1) 偽꨽➃䊨䎁곫儑衼䲿넞唑䏞⠏⻊佪桧կ 
2) ⟣⡦➃偽雿蒀靶絑낉㥵⡦鿪〳⟄ⵄ欽 LabSolutions MD 涸 AI 皾岁⠏⻊唑䏞勵⟝կ 

 
㕃 2 .唑䏞⠏⻊涸ⴲ映霃縨 

 
㕃 3 .ⴔ猌䏞叻ⲥ霃縨 

2. 㹊낉勵⟝ 
⢪欽鵂 LabSolutions MD 荈⸓唑䏞⠏⻊⸆腊㼆 10 猫⯄蘡稇ծ4 猫蘡랕稇ㄤ尵굹㶩ꃑ(Ⱏ 15 猫⻊ざ暟)鵳遤
✫ LC ⴔ區ⴔ區勵⟝ㄤ湡叻⻊ざ暟㥵邍 1 䨾爙կ 

邍 1. ⴔ區勵⟝ 

⟉㐼 NexeraTM X3 倰岁䒓〄禹絡 

⻊ざ暟 

C1 尵굹㶩⯄蘡稇ծC2 邍尵굹㶩⯄蘡稇ծC3 ⯄蘡稇ծC4 邍⯄蘡稇ծC5 邍尵굹㶩⯄蘡
稇尵굹㶩ꃑծC6 尵굹㶩⯄蘡稇尵굹㶩ꃑꂾծC7 邍尵굹㶩⯄蘡稇 3-3-O-歌㛇尵굹
㶩ꃑꂾծC8 邍⯄蘡稇尵굹㶩ꃑꂾծC9 ⯄蘡稇尵굹㶩ꃑꂾծC10 邍⯄蘡稇 3-O-3-O-
歌㛇尵굹㶩ꃑꂾծT1 蘡랕稇ծT2 蘡랕稇 3-尵굹㶩ꃑꂾծT3 蘡랕稇 3-尵굹㶩ꃑ
ꂾծT4 蘡랕稇 3,3-⿽尵굹㶩ꃑꂾծG1尵굹㶩ꃑⰟ雦 15 猫⻊ざ暟 

崨⸓湱     
 A 湱 0.2%熧ꃑ宐很巊   
 B 湱 ⛩臟  
蒀靶叙 Shim-pack˳ GISS C18 (100 mm × 3.0 mmI.D., 1.9 µm)P/N:227-30049-02 
ⴲ映勵⟝ 唑䏞峤膴 

 
B 湱
崽䏞 

15%(0 min) ̔45%(X min) ̔15%(X~X+5 min) 
*X = 6ծ8ծ10ծ12ծ145 ⚡紩ⵆ 

 崨鸟 0.6 mL/min 鵳呋⡤獤 5.0 μL 
 叙庛 55˫ 唬崵岚Ɤ 240-280 nmSPD-M40UHPLC 寑 
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剒⡛ⴔ猌䏞叻ⲥ 1.5   
⠏⻊涸唑䏞垷㘗 絁䚍   

 

3. 絕卓♸雭雿 

 
㕃 4.  唑䏞勵⟝涸荈⸓⠏⻊覰絁邍爙唑䏞刼絁 

ⴲ映ⴔ區涸絕卓儑爙䂽 C4 ㄤ C5 ⛓ꢂ⟄⿺䂽 T3 ㄤ T4 ⛓ꢂ涸ⴔ猌䏞♶駈㥵㕃 4 곝鿈涸紤呥䨾爙կ
搬罜鸑鵂⢪欽 AI 皾岁ꅾ㢕䪄遤吥姻ⴔ區剒絊〄梡✫忘駈叻ⲥ剒⡛ⴔ猌䏞⚹ 1.5涸唑䏞勵⟝㥵㕃
4 䏀鿈涸綁呥䨾爙կ㖈姼⢾务鸑鵂㖈 9 ⴔꛦた䎾欽瘝䏞峤膴䧭⸆ⴔ猌 T3 ㄤ T4կ鸑䌢䞔ⲃ♴确程鵯猫
唑䏞勵⟝꨽銳Ⱘ剣⚁⚌蒀靶ⴔ區涸➃プ鵳遤䎁곫կ湱嫱⛓♴LabSolutions MD 涸 AI 皾岁⢪⟣⡦➃鿪〳⟄
鲽匠䪪ⵌ忘駈䭷㹁叻ⲥ涸唑䏞勵⟝罜膴猌㼆ⴔ區罏⚡➃⚁⚌涸⣜饆կ 
 

4. 䚪絕 
㖈⠏⻊倰岁䒓〄涸唑䏞勵⟝傞鸑䌢嫦妃鿪꨽銳➃䊨䎁곫勻⴯䒊ⴔ區雦够ㄤ侨研ⴔ區կ㔔姼❑꨽唑

䏞勵⟝涸荈⸓⠏⻊կLabSolutions MD 絕ざ✫杝暵涸 AI 皾岁〳荈⸓确程忘駈ⴔ猌䏞叻ⲥ涸唑䏞勵⟝剣
劅儑衼䲿넞倰岁䒓〄涸佪桧կ  
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pH 荈⸓癃鷥㹊梡넞佪ⴔ區倰岁䒓〄 
 

䶰  銳歋✵崨⸓湱涸 pH ⧩⠔䕧ㆇ猌㶩⻊ざ暟涸⥂殆傞ꢂ㔔姼烁㹁剒⢕ pH ⧩僽䒓〄 LC 倰岁涸ꅾ銳絆
䧭鿈ⴔկpH 癃鷥꨽銳ꂁⵖ撰猫♶ず pH ⧩涸崨⸓湱䩛⸓ꂁⵖ鵯❈崨⸓湱♶➑署傞罜⚂䖎㺂僒ⴀ梡ꝡ霴կ
荈⸓ pH 癃鷥鵂玐䲿넞✫倰岁䒓〄涸佪桧ㄤⴔ區涸〳ꬑ䚍կ劥俒➝絏✫ LabSolutions MD佅䭯倰岁䒓〄
涸⚁欽鲱⟝涸⢪欽爙⢾㼆崨⸓湱 pH ⧩pH2.5 荛 8.5荈⸓鵳遤✫癃鷥霉⠮ⴀⴔ猌 12 猫㼭ⴔ㶩蚋
暟涸剒⢕ pHկ 
 

Ⱒꝶ霒pH 癃鷥  AQbD  ⴔ區倰岁䒓〄  倰岁䒊用 

 

1. 㹊낉鿈ⴔ 
劥㹊낉ꅷ欽䀙峸倰岁䒓〄禹絡絕ざLabSolutions MD鲱⟝㼆12猫㼭ⴔ㶩蚋暟鵳遤✫倰岁䒓〄ⴔ區勵⟝

⿬錛邍1կ 
邍 1. ⴔ區勵⟝ 

禹絡Nexera˳ X3倰岁䒓〄禹絡 
呋ㅷ12猫㼭ⴔ㶩蚋暟錛㕃1 
崨⸓湱 
岹A - 20 mmol/L熧ꃑꛧ宐很巊*1 
A1) pH 2.5 
A2) pH 3.0 
A3) pH 3.5 
A4) pH 4.0 
A5) pH 4.5 

A6) pH 5.0 
A7) pH 5.5 
A8) pH 6.0 
A9) pH 6.5 
A10) pH 7.0 

A11) pH 7.5 
A12) pH 8.0 
A13) pH 8.5 

岹B - ⛩臟 
蒀靶叙 
Shim-pack Scepter C18-120100 mm × 3.0 mmI.D.1.9 μmP/N227-31012-05 
ⴔ區勵⟝ 
B 湱 崽 䏞 : 5% (0 min) ̔ 80% (8.01-11 min) ̔ 5% (11.01-15 min) 
叙 庛 : 40˚C 
崨 鸟 : 0.7 mL/min 
鵳呋⡤獤 : 1.0 μL 
唬 崵 㐼 : Max plot 220-400 nmSPD-M40UHPLC崨鸑寑 

*1 崨⸓湱幊ざ⸆腊欽✵荈⸓幊ざ㥵♴♲猫碫㘗涸崨⸓湱⪰㢊巊勻荈⸓ⵖ㢊♶
ず涸pHA1荛A13կ 
1) 20 mmol/L熧ꃑ宐很巊 
2) 20 mmol/L熧ꃑ✳孲ꛧ宐很巊 
3) 20 mmol/L熧ꃑ孲✳ꛧ宐很巊 
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2. pH 癃鷥絕卓ㄤ宨䚪 
ゎ剣 12 猫㼭ⴔ㶩蚋暟涸呋ㅷ㖈♶ず pH ⧩pH2.5 荛 8.5♴涸蒀靶㕃㥵㕃 1 䨾爙կ歋✵⛩ꃀ宐勿ꃑ

䂽 1ゎ剣♧猫勇餘䂽 2䨾⟄Ⱏ雦 13 ⚡蒀靶䂽կ絕卓邍僈鿈ⴔ⻊ざ暟㖈 pH 2.5 傞Ⱏ崨ⴀ告䨾
剣⻊ざ暟㖈 pH 7.0ծ7.5 ㄤ 8.5 傞㖲ⴔ猌կLabSolutions MD 〳⟄♶⣜饆欽䨪絑낉呏研⟄♴Ⱆ䒭 1 㼆嫦⚡
pH ⧩涸ⴔ猌垷䒭鵳遤㹁ꆀ霉⠮ㄤ䱗䎸⟄烁㹁剒⢕ pHկ 

霉⟟⧩= P ×Rs1 + Rs2 + ˘RsP ˘Ⱆ䒭 1 
霉⟟⧩涸雦皾倰䒭⚹唬ⴀ䂽侨P⛧⟄䨾剣䂽涸ⴔ猌䏞Rs⛓ㄤկ㕃 2 䭽➢넞ⵌ⡛涸곡䎸⴩ⴀ✫

鸑鵂 pH 癃鷥蜦䖤涸霉⠮⧩կ絕卓儑爙 pH 7.5 ⚹剒넞⧩կ 
⢪欽 pH 癃鷥⸆腊鵳遤倰岁䒓〄♶➑腊㢿唬叅♶ず pH ⧩崨⸓湱♴嫦猫⻊ざ暟涸⥂殆遤⚹」⻊鵮腊㢿

䲀崵劢濼⻊ざ暟涸 pKa ⧩կ㔔姼〳⟄呏研嫦猫⻊ざ暟涸⠮雦 pKa ⧩勻霃縨 pH ⧩➢罜䒓〄ⴀ罣欽䚍㥩
涸ⴔ區倰岁鵯⛲剣⸔✵䲿넞⛓た倰岁䒓〄ぐ⚡꣌媯涸佪桧㥵⠏⻊꣌媯ㄤ罣欽䚍霉⠮꣌媯կ劥俒➑㾝爙
✫倰岁䒓〄鵂玐务荈⸓崨⸓湱 pH 癃鷥鵂玐告 LabSolutions MD ⛲〳欽✵䲿넞⠏⻊꣌媯ㄤ罣欽䚍霉⠮꣌
媯涸涸ⴔ區佪桧կ 

 

  

㕃 1. 㼭ⴔ㶩蚋暟 pH 癃鷥絕卓12 猫 

㕃 2. ぐ pH ⧩䭽霉⟟⧩䱗䎸 
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꣡䔶 LabSolutions MD 乼⡲姿낢 

♧ծⴔ區乼⡲姿낢 
1ծ鵘遤 LabSolutions MD 鲱⟝ 

⿽ⴁ呱꬗㕃叻 䩧䒓 MD 玐䎸կ 
涬Ⰶ璬〡挿ⴁ OKⴲ映餖䨪ぜAdmin㺙瀦偽կ 

 
2ծ⴯䒊㹊낉霃雦 

2.1 蒀靶叙ㄤ崨⸓湱侨䰘䎽綘鳓 
⽀ⴁ⚺璬〡涸Database㕃叻〳幑⸈ծⴵꤑ䧴綘鳓蒀靶叙ㄤ崨⸓湱կ 

 

2.1.1 蒀靶叙 
⽀ⴁ侨研䎽綘鳓璬〡ⰻ涸AddծCopy䧴Edit㼆蒀靶叙鵳遤霃縨鳕Ⰶ蒀靶叙湱Ⱒ⥌䜂կ 
䲿爙Nickname 㢅鳕Ⰶ蒀靶叙涸皍獦欽✵ⴔ區璬〡ⰻ涸ぜ獦儑爙ㄤ侨研俒⟝ぜ涸霃縨կ 
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2.1.2 崨⸓湱 
⽀ⴁ侨研䎽綘鳓璬〡ⰻ涸AddծCopy䧴Edit㼆崨⸓湱鵳遤霃縨կ 

 
䲿爙Nickname 鳕Ⰶ崨⸓湱涸皍獦㖈ⴔ區璬〡ⰻ儑爙皍獦䧴㖈侨研俒⟝ぜⰻ䎾欽皍獦կ 

2.1.3 幊ざ崨⸓湱 
⴯䒊很⵫꧋很⵫꧋邍爙ぐ岹䨾欽很⵫ Aծ很⵫ Bծ很⵫ C ㄤ很⵫ D 涸絆ざկ 
鳕Ⰶ很⵫꧋ぜ獦ⴔⵆ鳕Ⰶ崨⸓湱 AծBծCծD 涸ぜ獦 

 

⴯䒊幊ざ崨⸓湱鳕Ⰶ崨⸓湱ぜ獦鵳遤霃縨կ鷥䭊很⵫꧋Solvent Setⴔⵆ鳕Ⰶ很⵫ BծCծD
涸嫱⢾կ 
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2.2 ⴯䒊㛇劥ⴔ區倰岁 Base Method 
㖈 LabSolutions 务霃縨㛇劥ⴔ區倰岁 Base MethodկLabSolutions MD 呏研㹊낉霃雦鴝刿佖ⴔ區倰

岁涸⿬侨鴝䪄遤ⴔ區կ 
Base Method 务⺫ゎⴔ區⿬侨ㄤ侨研㢅椚⿬侨⚙鿈ⴔկⴔ區⿬侨霃縨Base Method 务霃縨歋呋ㅷ湬

䱹烁㹁涸⿬侨嫱㥵唬崵岚Ɤ瘝ծ䎇⚂⺠鷥岹荈⸓䱗孞կⰦ➭⿬侨㥵唑䏞ծ崨⸓湱ⴗ䰃ꢎծ叙庛瘝ⴔ區
傞荈⸓䎾欽 MD ⴔ區璬〡务涸霃縨侨研㢅椚⿬侨⚺銳烁⥂蒀靶䂽鄄獤ⴔ副⟄⤑✵た劍 MD 鲱⟝务蒀靶
䂽鷅驶⸆腊〳⟄⢪欽 i-PeakFinder 皾岁偽꨽暵婋霃縨鵳遤넞礵䏞涸䂽唬崵կ 

2.3 霃縨㛇劥勵⟝ 
Step1 ⿽ⴁ銳⢪欽涸⟉㐼㕃叻荈⸓翫⸓ LabSolutions䔀ⴀⴔ區歲꬗կ 

 
Step2 鷥䭊銳罌㻋涸蒀靶叙ㄤ崨⸓湱霃縨呋ㅷ⥌䜂鷥䭊侨研㶸佞⡙縨ㄤ Base Methd挿ⴁ

Analysisկ 

 
Step3 鷥䭊㹊낉霃雦垷㘗 
Full Factorial Design Ⰼ㔔㶩霃雦䨾剣㔔㶩㖲鵳遤㹊낉Plackett-Burman 霃雦⢪欽⚙宐䎂鵳遤㹊

낉涸㹊낉霃雦鷓ざ癃鷥⚺銳欽✵靈叅䕧ㆇⴔ區涸㔔㶩Box-Behnken 霃雦ㄤ务䗱絆ざ霃雦⢪欽♲宐
䎂鵳遤㹊낉涸㹊낉霃雦鷓ざ⠏⻊⚺銳欽✵霃雦瑟ꢂ匬䒊㹊낉䎸餟霃雦⟄㛇ⲥ勵⟝⚹㛇炄⴯䒊鷶妃
⢪嫦⚡㔔㶩涸宐䎂〄欰」⻊涸㹊낉⚺銳欽✵珘⨴䚍霉⟟㹊낉կ呏研倰岁䒓〄涸♶ず꣌媯鵳遤鷥䭊կ 
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Step4 霃縨䕧ㆇ㔔㶩: 
崨鸟ծ叙庛霃縨剣佪傞[Enabled ⺠鷥✔]⟄务䗱⧩⚹㛇ⲥ呏研姿侨ㄤ姿Ɤ⴯䒊垷㘗կ霃縨偽佪傞

♶⠔⴯䒊垷㘗⚂䨾剣ⴔ區㖲⢪欽务䗱⧩鵳呋⡤獤霃縨剣佪傞[Enabled ⺠鷥✔]⟄务䗱⧩⚹㛇ⲥ呏研
姿侨ㄤ姿Ɤ⴯䒊垷㘗կ霃縨偽佪傞⢪欽ⴔ區璬〡ⰻ涸鵳呋⡤獤կ鸑䌢䞔ⲃ癃鷥꣌媯♶゗欽⠏⻊꣌媯䭽
撑꨽宠゗欽կ 

 
Step5 唑䏞勵⟝霃縨 
霃縨唑䏞垷䒭唑䏞垷䒭〳⟄➢絁䚍ծ撰⯋絁䚍ծ唑䏞ծ瘝䏞ծ欽䨪荈㹁⛐䧴罏㖈倰岁ⰻ䭷㹁务鷥䭊կ 
⟄絁䚍唑䏞垷䒭⚹⢾➝絏霃縨唑䏞勵⟝霃縨կ鳕Ⰶ唑䏞涸ⴲ映崽䏞ծ唑䏞涸剒絊崽䏞ծ幡峤蒀靶叙傞

涸崽䏞ծ唑䏞涸ⴲ映崽䏞⥂䭯傞ꢂծ唑䏞傞ꢂծ蒀靶叙幡峤傞ꢂծ㖈唑䏞劣㽵⟄ⴲ映崽䏞鵳遤蒀靶叙䎂邂
㢅椚涸傞ꢂկ 

㖈⠏⻊꣌媯㼆唑䏞勵⟝鵳遤絈荝⠏⻊傞霃縨剣佪[Enabled ⺠鷥✔]⟄务䗱⧩⚹㛇ⲥ呏研姿侨ㄤ
姿Ɤ⴯䒊垷㘗鵳遤唑䏞勵⟝涸⠏⻊կ 

 

Step6 ⽀劼 㕃叻㼜儑爙곫錢璬〡կ烁雩⴯䒊涸ⴔ區䎸⴩尵剣꡼곿た挿ⴁ

 荈⸓㖈 LabSolutions 务欰䧭䪠㢅椚俒⟝⿺㹊낉霃雦俒⟝鵳呋ⴔ區⽰〳կ 

3ծ鍒區 
⿽ⴁPostrun㕃叻կ鵳Ⰶ侨研鍒區歲꬗կ 
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⸈鲿㹊낉霃雦俒⟝կ⽀ⴁ鍒區璬〡ⰻ䊨Ⱘ吃副涸Open䭽꛵կ鷥䭊姼⵸⴯䒊涸㹊낉霃雦俒⟝կ鷥

䭊唬崵㐼涸鸑麤կ⢪欽 MS 唬崵㐼傞鳕Ⰶ MS 吥姻傞ꢂկ 

 
3.1 癃鷥꣌媯涸鍒區 

㖈鍒區璬〡烁雩ぐ勵⟝♴ꅷ꧋涸蒀靶⟄烁雩䕧ㆇⴔ猌涸銳㔔կ 
3.1.1 絾ざ霉⠮⧩ 

㹊낉霃雦璬呔儑爙㹊낉霃雦涸⴩邍ㄤぐ侨研ⰻ涸䂽侨瘝䂽⥌䜂〳⟄鵳遤㛇✵霉⟟⧩⿺剒㼭ⴔ猌䏞鵳
遤絾ざ霉⟟կ⽀ⴁ곜溍㼜䭽䱗ぜ곡䎸鵳遤儑爙կ鸑䌢䞔ⲃ♴霉⠮⧩馊넞侮⡤蒀靶ⴔ猌馊㥩⟄姼烁雩
癃鷥꣌媯涸蒀靶勵⟝⟄姼⚹㛇炄鵳遤♴♧姿⠏⻊㹊낉կ 

 
蒀靶㕃璬呔儑爙蒀靶㕃ㄤ䂽邍烁雩ⴔ猌朐䙖〳⟄鸑鵂롖叻䬯⸓薴㔵鵳遤綫佞蒀靶㕃կ 
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3.1.2 倰䊵ⴔ區 
䭽撑Ⰼ㔔㶩霃雦䧴 Plackett-Burman 霃雦鵳遤㹊낉涸侨研〳⟄䪄遤倰䊵ⴔ區烁㹁㔔㶩ㄤ㔔㶩ꢂ涸湱

匹⡲欽կ 
Step1 ➢䊩⣩䊨Ⱘ吃㢅⽀ⴁANOVA䭽꛵կ 
Step2 㖈倰䊵ⴔ區⿬侨霃縨璬〡ⰻ鷥䭊⚺㔔㶩ծ❜匹⡲欽ㄤㆇ䎾կ⽀ⴁExecute䪄遤倰䊵ⴔ區կ 

 
Step3 鸑鵂倰䊵ⴔ區邍⿺㔔㶩佪䎾㕃烁雩倰䊵ⴔ區絕卓կ㔔⚹㼆✵ p ⧩㼭✵ 0.05 涸銳㔔〳⟄ⴼ倗⚹

銳㔔䒸饰涸⨊䊵嫱霴䊵䒸饰涸⨊䊵駈㢿㣐䨾⟄㥵卓銳㔔涸⧩〄欰」⻊ⴔ區絕卓涸」⻊㼜僈儑㣐✵霴䊵
⽰〳⟄ⴼ倗㼆ⴔ猌涸䕧ㆇ㣐կ  
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3.2 ⠏⻊꣌媯涸鍒區 
3.2.1 䂽霋ⵆ 

Step1 鷥䭊ⴔ猌嫱鳅葻㥩涸蒀靶㕃〸ⴁCreat Compound Table from All Peak information⴯䒊
⻊ざ暟邍կ 

Step2 䊩⣩䊨Ⱘ吃㢅⽀ⴁPeak Identification䭽꛵կ⽀ⴁSuggest Setting and Apply䎾欽䲀
虛涸霋ⵆ霃縨⽀ⴁAnalyze䭽꛵կ⛲〳⟄ꛏ㼆蒀靶䂽ⴔ猌䞔ⲃ鸑鵂Compound Individual 
Setting叻皊鵳遤暵㹁⻊ざ暟涸霃縨կ 

 
Step3 呏研蒀靶㕃⿺㹊낉霃雦璬呔ⰻ涸⻊ざ暟⥌䜂烁雩僽や溶絑姻烁㖑霋ⵆկ 
㥵卓劢鄄霋ⵆ傞刿佖霋ⵆ霃縨㥵 UV ⯕靶湱⡃䏞瘝ⱄ妃鵳遤䂽霋ⵆ䧴鵳遤䩛⸓霋ⵆկ䩛⸓霋ⵆ

傞껷⯓⻊ざ暟邍ⰻ鷥务꨽銳霋ⵆ涸⻊ざ暟搬たⱄ挿ⴁ蒀靶㕃副涸蒀靶䂽〸ⴁ鷥䭊Manual 
Identification⽰〳կ 

 
3.2.2 垷㘗鍒區 

Step1 䊩⣩䊨Ⱘ吃㢅⽀ⴁModel Analysis䭽꛵կ 
Step2 㖈垷㘗鍒區璬〡ⰻ䭽♴Create䭽꛵鷥䭊Regression using Identified RT⴯䒊곫崵⥂

殆傞ꢂㄤ䂽㺈涸垷㘗կ 
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Step3 鷥䭊垷㘗鍒區倰岁⢪欽✳妃撰고䒭垷㘗䧴䭷侨邍鴪䒭⴯䒊垷㘗Ⱆ䒭㥵꨽匬䒊㢕勇涸垷㘗Ⱆ

䒭⛲〳鸑鵂Advanced Setting䭽꛵鵳遤霃縨կ 

 
Step4 ⽀劼Response Setting䭽꛵鷥䭊⴯䒊涸剒㼭ⴔ猌䏞ծ蒀靶䂽涸⚡侨䧴剒㼭霉⠮⧩涸垷㘗կ

⛲〳⟄呏研꨽銳鷥䭊䚍涸⴯䒊厤♧⻊ざ暟䧴暵㹁⻊ざ暟⛓ꢂⴔ猌䏞涸垷㘗կ 

 
Step5 ⽀劼[OK]䭽♴Create䭽꛵⴯䒊垷㘗կ垷㘗⴯䒊模嫳垷㘗鍒區璬〡ⰻ儑爙鍒區絕卓կ 
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Step6 烁雩垷㘗鍒區絕卓կ㖈靶㕃儑爙霃縨ⰻ鷥䭊霃雦瑟ꢂ涸 X 鲶⿺ Y 鲶䨾⢪欽涸㔔㶩կ㖈✳絶瘝넞

絁ծ♲絶瘝넞絁⿺掚㕃璬呔ⰻ烁雩霃雦瑟ꢂկ 

 
Step7 㖈䊩⣩䊨Ⱘ吃务⽀劼絆⽀ⴁCondition Search确程剒⢕勵⟝䧴儑爙忘駈珘⨴䚍⚂ㆇ䎾剒㣐

涸⼓㚖կ挿ⴁExecute⽰〳կ 

 
Step8 剒⢕勵⟝ծ곫崵剒⢕勵⟝蒀靶㕃⿺珘⨴䚍⼓㚖叅溏կ 
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Step9 确程剒⢕勵⟝た掚⸂㕃〸ⴁ鷥䭊[Create a Confirmation Batch]〳⟄⴯䒊낉霆欽㹊낉霃雦կ 

 
3.3 珘⨴䚍霉⟟꣌媯涸鍒區 

鷥䭊珘⨴䚍霉⟟꣌媯涸㹊낉霃雦鵳遤倰䊵ⴔ區կ鸑鵂倰䊵ⴔ區邍⿺㔔㶩佪䎾㕃烁雩倰䊵ⴔ區絕卓կ㼆
✵ p ⧩㼭✵ 0.05 涸銳㔔〳⟄ⴼ倗⚹㹊낉霃雦务䭷㹁涸」⸓㼆ⴔ猌䏞剣䖎㣐䕧ㆇ䖎ꦼ絶䭯珘⨴䚍կ 



分析测试仪器客服热线电话: 800-810-0439
400-650-0439

604-8511 京都市中京区西ノ京桑原町1
电话：81(75)823-1111       传真：81(75)811-3188
URL : http://www.shimadzu.com

本产品资料所宣传的内容，以本版本为准，资料中的试验数据
除注明外均为本公司的试验数据。本资料所有信息仅供参考，
如有变动恕不另行通知。

本书中所记载的公司名称、产品服务名称及商标均为株式会社岛津制作所的
注册商标或商标。本书中有未标明 TM 标志和 ® 标志之处。
本书中所使用的其他公司的商号、商标的所有权非株式会社岛津制作所所有。

北京市朝阳区朝外大街16号中国人寿大厦14层
邮政编码： 100020
电话： (010)8525-2310/2312 传真： (010)8525-2531

传真： (024)2325-5577

传真： (029) 6273-7879

传真： (0991)230-6273

传真： (0371)8663-2982

沈阳市青年大街167号北方国际传媒中心11层
邮政编码： 110016
电话： 024-23255577

西安市锦业一路56号研祥城市广场A座501
邮政编码： 710065
电话：029-62737878

乌鲁木齐市中山路339号中泉广场14H座
邮政编码： 830002
电话： (0991)230-6271/6272

郑州市中原路220号裕达国际贸易中心A座20层2011室
邮政编码： 450007
电话： (0371)8663-2981/2983

北京

沈阳

西安

乌鲁木齐

郑州

成都市锦江区创意产业商务区三色路38号博瑞•创意成都写字楼
邮政编码： 610063
电话： (028)8619-8421/8422

邮政编码： 210005
电话： (025)8689-0258

重庆市渝中区长滨路2号来福士A座601
邮政编码： 400011
电话： (023)6380-6057

成都

南京

重庆

武汉
武汉市武昌区临江大道96号武汉万达中心31层3112室
邮政编码： 430060
电话： (027) 5908-0488

B座12层

南京市鼓楼区汉中路2号亚太商务楼27层B座

上海市徐汇区宜州路180号华鑫慧享城B2栋
邮政编码： 200233
电话： (021)3419-3888

上海

传真： (021)3419-3666

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

广州市天河区高唐路230号广电智慧大厦
邮政编码： 510656
电话： (020) 3718-3888

昆明市青年路432号天恒大酒店 908室
邮政编码： 650021
电话： (0871)6315-2986/2987

深圳市南山区粤海街道高新南七道18号高新技术产业园区R3-B座一楼
邮政编码： 518057
电话： (0755)8340-2852

广州

昆明

深圳

湖南省长沙市芙蓉区解放西路188号国金中心T1大楼3115室
邮政编码： 410005

长沙

传真： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

香港九龙尖沙咀海洋中心1028室

电话： (00852)2375-4979

香港

传真： (00852)2199-7438
TSIM SHA TSUI,KOWLOON,HONG KONG
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,




