kR TE (2021)

7. FHER{ERHD S
7.1 2-73/-4-00-6-AFJLEY)
712 BRBREIORNTSTE
(1) H;=E

ZORBRIET 2- 73 /-4-701-6- AT VEVIV Y (AM) Z 5 T IREHZE 3%, ZOBRIED 53 $E1X Type C
THY, ZOFE 1L 7.1.a-2017 XiF AM.a-1 £ 75,

IIMFRRENC A /=L — K (141) ZINZ T 2-T3/-4-700-6-AF VNIV 2t L, mdiiik o~
7 (HPLO) 2B AL, A7 ZF L NN NAS Y BTN TT L THBEL ., R 295 nm THRIEL., ekt o 2-
T-4-700-6-AF VEVIV U (AM) 2R D, 7235, ZORBIEOVEREILIEE 6 (7,

n

DU (AM)

(2) HEFE EXROKIL, KIZED,

a) JK: JISK 0557 [ZHETD A3 DK,

b) AR/—JL: JIS K 8891 (ZHLE T~ DHehk UK IFI D S B DR,

o) AR/—Iv: @HIREI N TT7 OUEBERIE T A% ) — N dE Rk~ N7 B LIRS
D EE DRI,

d) 2-73/-4-900-6-AF)JEYIDUZEERKR (1 mg/mL) V: 2-73/-4-700-6-AF LEVIV L [CsHeCl
N3] @0.1 g2 LD BEMLICED, £ O fA 0.1 mg OHFETHE TS, A%/ —L—K (1+1) Z M2 TED»L,
2RET7T723 100 mL (B LA, AZRECRIAEEAINZ 2, MR CRAAL, il 6 » A FILL ERGEL
Teb DI AL,

e) 2-73/-4-700-6-AFILEVYSOUBEERK (0.1 mg/mL) : AR 2-73/-4-700-6-AF LE VIV AE
YR (1 mg/mL) 10 mL #4277 A2 100 mL (20 KRR ETAY /—/L— K (1+1) Nz 5,

f) BRERA2-7I/-4-700-6-AF JLEYI DO EHEK (10 pg/mL~50 pg/mL) : AR 2-7I/4-7anm
-6-AF NV VIV AEUENRR (0.1 mg/mL) @ 5 mL~25 mL 22 &7 7 A2 50 mL (ZEBEFERIZED | FEfRE TR
& ==K+ ZMNAD,

g) BERA 2-73/-4-900-6-AFJLEVYIDAZHERK (1 pg/mL~10 pg/mL) : KRR ERRA 2-73
J-4-700-6-AF JLE VIV AEHERG (20 pg/mL) D 2.5 mL~25 mL Z4 877 A2 50 mL (ZBEPERYICED .,
FERLECTAY )— L — K (1+1) N2 5,

F ) ARAICHY, LEIZSUT-EE RS,
(2) 2-73/-4-700-6-AF )LEYIT L ELT 98 % (H &5 3R) UL EOHME DOFIENTHIRSIL TS,

BE 1. 2-73/4-700-6-AF NLEVIVNIE L7 AV LFEHEE N OB E L F L0 THIRES LTV,

(3) B EEIX. ROEBVETD,
a) BIERAIOTNTST: JISK 0124 [ZHE T DEEIRIK a~ N 77 CIROBEAT-TH D,
1) H35L: AN 4 mm~6 mm, £ 150 mm~250 mm DAT LV ASD 17 LZE\TA I 2T UV Fa b
FEALIEV AT NV EFTETALIZBHD,
2) hSLIE: V7 LMRE% 30 °C~45°C THREITZ5H0,
3) BRHE: WEEERIHEETHEER 295 nm (I THIE CE5H0,
b) RTRFYIRE—F—

596



kR TE (2021)

o) SEDSEEE: 1700 X g Tt L orHERTREZR S D,

d) EEEDSEER: 8000 X g~10000 X g Tim Loy ATREZ RS D,

e) BUETZILIFH—M)YTHSL: BT LT 500 mg~1 g ZFRTALIZLO TIESE 10 mL &8k,
L. A% /=)L 3mL &AL, it FEE5,

FG) AE3ImL~6mL OATAIZIIHT L 500 mg~1 g ZF CALIZI—R v N THE,

&% 2. 77A0F Inertsil ODS, Mightysil RP-18, L-column ODS, Shim-pack VP-ODS, U7 C18M 4D,
Puresil Cis, COSMOSIL 5C18-MS- I D4 F TSV T D,

i§%& 3. 71 —K)> X Bond Elut AL-A ., Sep-Pak Alumina-A. Supelclean LC-Alumina-A % D4,
MRS D,

(4) BERERME

(4.1) #il HHHIEX ROLEEBVITI,

a) PHTEEL 1.00 g 213200 e = A7 723 200 mL IZ AiD,

b) A% /—/L—K(1+1)100 mL Z /%, 7 3F w7 A% —F—Z W NTHI 30 2 EEIRE 2,
¢ HHER. REAR A IR DI 50 mL IZE5D,

d) =0FK 1700 X g TK 5 2y i OBl @ | BB Az mitig® &35,

@) AR AR 16.5 cm K OVMRIHREL 3000 rpm Cizmf /) 1700 X g FEFE L7225,
(5) REHWEIKT D 2-73/-4-700-6-AF LEVI D B ERMERO FIREAB2 5BEFNOHL5G
W RO —EBE A% 7 —L—K (1+1) THIRT D,

(4.2) DU=2P9T 7V—2T oL RO EBVITI,

a) fHHREZRIET AT — NP AT A AND,

b) HIOOWEHTEK 3 mL &2 T, ZDO%OF IR 2 mL 25 BRE 1285,

o) ik e LB ©1.5 mL 12kD,

d) 300 7] 8000 X g~10000X g THJ 5 /rfilim L BL 7 | R Az s BRI E 375,

E(6) RV el EO IR LIRS CRIEICEL NSO,
(7) [El#EY4E 7.2 cm~8.9 cm K ONMAE[#53K 10000 rpm T L 7] 8100 X g~10000 X g FEE L2 D,

B 4. (4.2)¢c) ~d) DERAEITZ T, PTFE B AT L7 V& — (FLF 0.5 pm LLF) TABL., A%
AERAIREL Th &,

&% 5. HMEEHLURWIERIOSAITIE, IROFIETHRERT22EMRTED,
(4.1) ¢) ~d) }2 18 (4.2) a) ~b) DEAEEEHEL, (4.2) ¢) D WRHIK ) % [FE %, EB IR N 2 THRIE
SRR

(4.3) BAIFE WEILX JISK 0124 K OWRDEEVITH, BEARBIZLRIEREMEZ, EIHEHTLmERIK 72~k
777 DEE T LD,
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a) BERBIAINSTDRESEY: FEREI <77 OWESREO—HIZLL FITRT, Zhaes
BIZLUTRHET D,
1) B3L: FIETFTINEEEREEG LIS BT T (NEE 4 mm~6 mm, £& 150 mm~250 mm,
HIFE 5 um)
2) HWSLEERE: 30°C~40°C
3) Bk A¥/——IK(4+6)
4) FE: 1 mL/min
5) BRHER: WOORERHER, HIER K 295 nm
b) BREBROIEM
1) #FEAEH 2-7/-4-788-6-AF VEYIV AR 10 uL 2 @RI a~< N I712EAL, R
295 nm D7~ T LEFLER L B — R LS &R DD,
2) FEMHH] 2-73/-4-700-6-AF VUV ARREIR O L LR 295 nm O — 7 HFE XS EED
W ERREER T 2,
¢ HABDAIE
1) FEHANL 10 uL % b) 1) LRI EIET 2,
2) BREHDD 2-7/-4-7100-6-AF VEYIV A RD | TR O 2-73/-4-708-6-2F LEYIY
Y (AM) Z#HE T 5,

{#%E 6. ALpekt (1 40 K OBAAERE (2 450 &2 W ClEIGRBR 2 S L 7= fE 5L, 2-77 /-4-7a0-6-2F )L
EVUIVELT 1.0 % (BEES5) | 0.4 % (B E5H) KON0.1 % (B &5 %) OREL -~V TOYE R
1% 99.1 %~100.5 %. 99.3 %~101.6 %} T 100.2 %~100.7 % TdH 7=,

728, ZORBRIED E B FRRIZ 0.005 % (& 85y 3) R LHEE STz,

S5

1) BH®E: SRR e~ 77 4 —IZ8DEER D 2-7X/-4-701-6-AF )LE VIV U D E EIEIZD
W, HERRIEIE, 44 (3), 26~41(1991)
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(5) 2-72/-4-700-6-AFIJLEVIO U (AM) HERETIO——b  JEEHF O 2-73/-4-780-6-AF L EVI
DURENED 70— — e RITTR T,

| etk L00g | Je =752 200 mL
— AZJ—)L—7K(141) 100 mL
| AR | ~rxForrs—5— 1050
| L | SERE LR, 1700% g, S5yF
| wwzl/mf | T AT AR OB T A
| L | Sk LIRS . 8000%g ~10000xg . 5431H]
e
| ?EIJIﬁE | Ed ka5

BERLE D2-T3 J-4-710-6-AF L E VIV (AM) 3B 7 o — —h

SE BERH 2-73/-4-700-6-2AF LUV (AM) #EHERK O HPLC 71~ T LMol &RIZTR T,

0.0

AN 5225

0.025

0.020
AU

0.015

0.010

0.005

0.000 J L

BEK] 2-T/-4-700-6-AF )LEVITV > (AM) FEAERZ D HPLC 7/~ hT A

HPLC O E S
#1725: Mightysil RP-18 GP (IN£E 4.6 mm, £ 150 mm, KL 5 um)
2-7/-4-701-6-AF VE VIV AEHERE (100 ng FH 2 &)
Z DD 2413 (4.3) a) HPLC OHE SO FIRDEFY
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72 1-7E/2-FA K% (ASU)
72.0 EERBERIOCNT ST
1) H=E

ZORBRIEL 1-73I0/2-F AR (ASU) & & TelEEH i H 95, ZORBRIED/SEIL Type B THY, %
DFLF1X 7.2.a-2017 X% ASU.a-1 £F° 5,

KEGHTREHIMZ T 1-7IV /2-F A RFAMH L, @l ks a~h7 77 (HPLO) IZE AL, A7 2T
SNIVIALT YT F NN BT A THBEL, 5 262 nm THIEL, o#rakif o 1-732 /2-F 4R 5% (ASU) %
KD, 2235, ZORBIEOVERIIES 4 1277,

(2) HARF HFELOKIT, KiTED,

a) JK: JISK 0557 [ZHETD A3 DK,

b) AR/—Iv: @RI 0~ N T OEBERIE T2 A% ) — /WX ER IR o~ 727 i SEIR %
D EE DRI,

¢) 1AFHRIVKRVBFIIDL: (4T —ra< 57 4— i UTRZED SWE O

d) EFEE: Sk o~hr o7 AXOLRISE O B ORI,

e) 1-7ID/2-FARFIBERK(1 mgmL)V: 1-73V /2-F4RFE [CHNS1?0.1 g 2O rHEIICE
D, ZDEE% 0.1 mg OHTETHIET D, KEMATHEL, BEZT7A2 100 mL (B LA, R ETK
EINZ D, EIE CTIRIFL . 5% 6 7 A RILL RS L7=8 OIEEH LR,

f) 1-7SD/2-FARFIZERK (0.1 mg/mL) : FEHRFC 1-7I2 /-2-F A JRFEFEHERR (1 mg/mL) 10 mL %
7T A2 100 mL (ZE0 IR ETKEINZ S,

o) BERA 1-730/2-FARFBIELER (10 pg/mL~50 pg/mL) : KT 1-732 /2-F 4 R FiE vk
1%(0.1 mg/mL) @ 5 mL~25 mL Z 4877 A2 50 mL [ZB MR HERET/REINZ S,

h) BREBA1-7ID/2-FARFELERA pg/mL~10 pg/mL) : AR ERH 1-732 7 2-F 4%
FHEHERL (20 pg/mL) D 2.5 mL~25 mL 477 A2 50 mL (ZEEBEAIC LD AR ETKENMNZ D,

1)

=3

k=

E) FERGICTHY, LN B AR D,
(2) 1-7IV/2-FTHPRFELT 98 % (H &) LLEOHEOFIENTHIRSIL TS,

BE 1. 1-73V2-FARFBIITT2NF A RBELTHEAK TELY, 7IP /) F A RFLELTEHEAL
FIOHRSN TS,

(3) EE ZEEIX. ROLBVET S,
a) BIERAIOTNTST: JISK 0124 [ZHE T DEEIRIKI a~ N 77 CIRO B A T-TH D,
1) A35L4: N4 mm~6 mm, £ 150 mm~250 mm D ATV AHD I T BEIIA V2T 2V FaaAl
WALV UNF N EFTALTELD,
2) hSLIE: V7 LMRE% 30 °C~45°C THREITZ5H0,
3) BHER: PR TR 262 nm {1 CHIE TELHD,
b) RTRFYIRE—F5—
¢ EEEIDSEER: 8000 X g~10000 X g TiE LAYBERTREZL D,
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&% 2. 7 A1% Inertsil ODS, Mightysil RP-18, L-column ODS, Shim-pack VP-ODS, >U% C18M 4D,
Puresil C1z. COSMOSIL 5C18-MS- 11 % D& Fr TS T D,

(4) ERBRIRME

(4.1) #H X KOLBVITI,

a) HTECER 1.00 g 2130 &0 ke =77 23 200 mL IZANLD,

b) 7K 100 mL Z01%x, ¥ 3 F v I AZ—F—"TK 10 sy lnEiRE 5,

¢ FHEH., REAIRD 2R OIEEE P15 mL 12D,

d) =077 8000 X g~10000 X g THJ 5 4y Mim L oyBEL S | VB iz sl bR &5,

FE Q) B P D 1- 70 ) 2-F A RFBRED R ERO EIRZEZ 2B ZNNRHLGEIL, EEAIRD
—EBEIKTHIRT D,
(4) AVT LSO IR OIS THIE IR E L)W O,
(5) [Al#REEE 7.2 em~8.9 cm M ONE[#EEL 10000 rpm T /L /7 8100 X g~10000 X g FRJE L7275,

EE 3. (4.1)c~d) DEAVEIC AT, BUKIE PTEE ATV 07 L #— (FLAZ 0.5 pm L) THIL,
AR FRBHAIREL Th &V,

(4.2) B HEILJSK 0124 K ORDEFVIT, BEARRIZRBIEEAET . MBI 2mndii ke~
777 DEAETEIZL D,
a) BERBIAINSTDRESEY: FEREI <77 OWESREO—HIZLL FITRT, Zhaes
BIZLUTHET D,
1) h3h: 72T INEECFRES LT U V75 (N 4 mm~6 mm, £& 150 mm~250 mm,
ki 5 um)
2) ASLIERE: 30°C~45°C
3) BHEEE: AY/—L—K(2+8) 1000 mL (T 1-~FHA/VARETRIT 2 0.94 g VAL, BERE T pH 3.15
(ZFHHE L BUKPE PTFE 8D A 7L o7 40 &2 — (FLAE 0.5 pm BAT) THl4 %W,
4) FE: 1 mL/min

5) BRHEF: WOOLERIE, WER R 262 nm

b) RERDOER
1) SMEMH -7V 2-F A JRFAEAERK 10 uL 2 @ik a~hr 7712 AL, R 262 nm D70
~ N T LEFLERL B2 UL E S a2 R DD,
2) BRERH 1-7I02-F A RBIFEAEROPR L LW K 262 nm OB — 7 HAE XL S E O S A VER
5,
¢ HABOAIE
1) #EHK 10 uL % b) 1) L[RERIZERAIET S,
2) BREBND 17V ) 2-F A RFEERD | pHraket o 1-73I0 72-F 4R 3K (ASU) ZH T2,

& 4. ALK &) ZFWT 3 SO T CRIIGRERZ i L72fE B, -7 /) 2-F A RFELLT L0 %
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(D). 0.5% (&) KT 0.25% (H&53) OIRFEEL -~ TOFEIERIE 99.0 %~104.3 %,
97.7 %~100.7 %} X 99.7 %~101.3 % TH~>7=,

F70, BRIED Y PEfERE O 726D D S [RIFBR O Bl & TS RAE 11T T,

2B, ZORBRIED E R FIRIZ 0.005 % (B 85y 5R) FLE L E S,

K1 1-T7IV/-2-F AR 34 (ASU) slBRIE O %2 5 PEHERR 72 8 O I [RIGAUBR BRAS O AT il A

—-— *ft%i mfgrfg)” sr‘”}) RSf) > SR“}) RSﬁ) R
K (%) (%) (%) (%) (%)

954i¥ =3 10 0.093 0.009 9.1 0.010 11.2
{ERAEEER2 10 0.246 0.021 8.6 0.021 8.6
{ERAEEL3 10 0.511 0.018 3.6 0.025 4.9
(bR A4 10 0.759 0.039 5.1 0.040 5.3
{ERRAEELS 10 1.020 0.039 3.8 0.044 4.3
1) AT - R B = 5) PHTHExHZ M 7=
2) FEIE (n=3RBRE SRR (2)) 6) =M BUEE(R A=
3) HEHHE 7) =[BRS R 2=

4) PHTIE R

SEXH

1) Tl @ERE7 0~ T77 0= OfEELSES 1-732 /2-F 417 (ASU) D
SIFTEIZDOWT, IERRERER, 43 (4), 15~22 (1990)

2) FEESE, BB ALRRIERI R OREERLENEIRS 1-7I0 7 2-F A RFOWE  — LRI BRAHE
—, EEHIFZE R, 6, 36~32 (2013)

(5) 1-7SV/2-FARFREZI2O0——F BB D 1-73072-F 4R FE (ASU) RERED 70— —h
IR,

| Hbratkl 100 g $e = 457527 200 mL

— 7k 100 mL
]
A

[
Loy e
[
B
[
HIE

e DI IS . 8000xg ~10000xg | 5747 f#]

|
0
HEIEAE |~ ERFosAE—T— 104
|
|
|
| sk~ 57

fEEFFD1-T7IY 2-2-F AR5 (ASU) it 7o — —h
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BE BREHRH 1-73Y 2-F 4R (ASU) = HEE O HPLC 7~ T MBI 2RISR,

012

AST 8188

010

008

006

004

002

000 l

0 1 2 3 4 5 6 7 & 9 101
min

BER 1-TIV2-F AR (ASU) HEYER D HPLC Z7a~ kT4

HPLC O E S
717 2: Mightysil RP-18 GP (% 4.6 mm, £ 150 mm, KifE 5 um)
1- 72 -2-F A JRFFEAERR (200 ng FH Y #)
Z DD LA (4.2) a) HPLC ORESAEOFIROLEFRY
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7.3 4-72/-1,24-F)7J—ILIEBIE (ATC)
73.a EERBEKIOCNT ST
1) H=E

ZORBRIEIL 4-73-1,2,4-R) 7 — VB (ATC) % 5 A B & 72 O BERHZ#E FH 975, Zo3BRE
D53HAIE Type C THY, ZDFF13 7.3.a-2017 i ATC.a-1 &5,

AR )= NN Z T 4-72/-1,2,4-N) 7V — Vi RG24 U, @ik 7 o~ h2'Z~7 (HPLC) (2
AL, T/ 7RI BTN IT ATHEEL, R 220 nm TRIEL., oWralkEth o 4-737-1,2,4-N)7
— VIEIEYE (ATC) %3R5, 728, ZORBRIEOMREIIEE 4 (2”7,

(2) HE FHHi3 ®icks,

a) ABR/—)L: JIS K 8891 |ZHIE T 2 Hmk IR D i B DL,

b) AR/—IV: @IERIKI 0~ T 7 OERERIAER T 2252 ) — T Ei& kiR 7 v~ 757 F LR &
D EE DRI,

o) F7EF=MIL: EERREIe~ N T7 OEBERIER 357 Eh= N W ERIR R v~ 1757 F X
RO E DRI,

d) 4-F3/-12,4-F) 7 —)UIB#K (1 mg/mL) V@ 4-73/-12,4-RN)7V =L [C:HNg] 0.1 g 2055
BMIZEY, ZDOE EE 0.1 mg OHTETHET D, AZ/— Va2 THEL, B2 &E7 722 100 mL (2
BLAN,AEBRETAY ) —VEINZ D, T CRAEL ., 5% 6 » A I LL ERE L7b DI L7,

e) 4-F2/-124-B) 7V —ILIRE® (0.1 mg/mL) : FHHRFZ 4-73/-1,2,4-N) 7 — VAR (1 mg/mL)
10 mL #2877 22 100 mL (289, R ETAY ) — NV E Nz D,

f) REHRA 4-73/-1,2,4-N) 7V —LIBHER (10 pg/mL~50 pg/mL) : I 4-73/-124-F) 7 —
JUAEHERR (0.1 mg/mL) @ 5 mL~25 mL #4577 A2 50 mL [ZEBBERIICED  FERRETAY /) — V& NZ
Do

g) BREERA 4-73/-124-M)7YV—)LEZER (1 ng/mL~10 pg/mL) : i B 4-73/-1,2,4-k
V7 — VAEHERR (20 pg/mL) @D 2.5 mL~25 mL #4287 7 A= 50 mL ([ZBBERIIZ LD AERRETAZ ) — )L
ZIMZ 5D,

FEWM) 4712487V — VLT 1434 mg/mL 25 HLTW5,
(2) FEGITHY, MEIL U EA TR TS,
(3) 4-7X/-1,24-F)7 =& LT 98 % (H &5y 3H) UL EOHE DR IRS TV D,

BE 1. 4-73-124-R7V =T 4-T73-12,4- 87— LU TE L7 AL AFGHEE K OV b AR
T3XY, 4-T3/-4H-124-R 7 — )L LU TCRBEZ IO HIRSNL TVVA,

(3) EE LEIX. ROLBVET D,
a) BERWIOTNTST: JISK 0124 |[ZHE T DEEIRIK a~ T 7 CIRO B AT T H O,
1) AL A4 mm~6 mm, X 150 mm~250 mm DAT LV ABHD T LEZTI/ R TTI/ 71
ENRECFEREAE LTV AT N ERTALIZLD,
2) ASLKE: HTLRREE 30 °C~45°C CHEITE5H 0,
3) BRHER: POOLEMRMER TR 220 nm AT THIE TEHH D,
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b) ITRFYIREA—F5—
¢ EEFEDSEER: 8000 X g~10000 X g Tim Loy ATREZ RS D,

{## 2. 77 A% Hibar LiChrosorb NHa, Inertsil NH,, Unison UK-Amino, Mightysil NH», Shim-pack CLC-
NH,. Shodex NH-5A Unisil Q NH, Z: DA FRCHiliSiu T,

(4) BERERME
(4.1) HH HHHIZ, KOEBVITH,
a) HTEER 1.00 g 2130 &0 | Ik =47 T 22 200 mL I ALD,
b) A%/—/ 100 mL 2N, ~7 X F v I AL —F7—"TH] 10 3ENEEED,
o) FRER, RESIRE R DILEE 91.5 mL I2ES,
d) =077 8000 X g~10000 X g THJ 5 4y Mmooy BEL S | VB Az il bR &5,

@) RVTeer U REO R LIRS THEICELRN DD,
(5) [Al#EYEE 7.2 cm~8.9 cm K OVAE[#EEK 10000 rpm T 0> 7] 8100 X g~10000 X g FEEL72D,

£ 3. 4.1)c) ~d) DFAEITAZ T, PTFE B AT L7407 — (FLAE 0.5 pm LA F) TAIL ., Ak
AEHEEL TH I,

(4.2) B HEILJSK 0124 K ORDEFVIT, BARRIZRBIEEAET . MBI 2 mndii ko~
757 DEAETIEIZL D,
a) BERBEIATNTSTDREEE: =KAo~ 77 OMESREO—FELL FIOoRT, Zhias
BIZUTHET D,
1) H3L: TIUEITITImeVEA L FREG LIS VAT AT 5 (R 4 mm~6 mm, £ 150 mm
~250 mm, KifE 5 pm)
2) ASLFERE: 30°C~40°C
3) A& T EN=RNL—RAZ ) —L(9+1)
4) FE: 1 mL/min
5) RHER: YOOLER R, HIE R K 220 nm
b) REHRDOER
1) FRERAH 4-737-1,2,4-N 7 — VAEHER 10 uL & @ik a~ 77712 AL, 5 220 nm O
Ia< T LEFLERL . B — 2 T E SRR D D,
2) FEMH 4-73/-1,2,4-N 7Y — WVEHERORE LR 220 nm O —ZEFE T ESEOR &4
TERLT %,
¢ HABOAIE
1) #EHK 10 uL % b) 1) L[RERICERAIET S,
2) BREND 4-7X/-124-N)7 Y — L &8a R | el o 4-737-1,2,4-N7 Y —VER T2,
3) ROXUTESTA-TI/-124-N) 7 — VRN (ATC) #8325,

IIHTRREN R D 4-737-1,2,4-R) 7 — VR RN (% (B &5y 3R) )
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=A4X1.434

A SRTEREIRD 4-73-12, 4-R T =1 (% (B &5 K))

HE 4. ALAAEE Q2 S 2O CRINGRERZ I L7 R, 4-73/-1,2,4-N) 7 — VIEREIEE L C. 0.5 %
(E &%), 0.3%(EE5HE) LDN0.2 % (B &5 OREL~LTOREEEIEE 100.2 %~104.9 %,
100.8 %~103.0 % &% 0} 100.7 %~104.2 % Tir~7=,

2B, ZORBRIED E R FIRIZ 0.005 % (B 85y 3R) FLE L E S,

BE
1) WEY—: BEEERIa~ N T7T70—128D 4-T37-12,4-R 7 — VRGO ST EIZ OV T, JER
[F138, 40 (4), 9~16 (1987)

(5) 4-F3/-124-8)7J—)VIEREIE (ATC) REZTI7O—S—k BB D 4-72/-124-F) 7V — ViR
WRBED 7 a— — MR RIS,

| S3HTEER 1.00 g | Jekp 4475 21 200 mL
— A% /—)L 100 mL
DERE | ~rxForas—5— 1050
[
e

SA PR . 8000%g ~ 10000xg | 545

[
B
[
HIE

| Lo |

mIRER I a~ T

JEBER D4-T3 7-1,2,4-R) 7 — )L g (ATC) 3BRyE 71— —k
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7.4 N-2,5-2>/0027x= LAY FSFEE(DCS)
74.a EERBHRIOCNT ST
(1) W=

ZORBRIEIE N-2,5-U7man7 2=V A7 FIKEE (DCS) & A A %E & F7r W IEEHZE H 2, 2o
BRIED 53 FEIE Type C THY, ZDFE 1T 7.4.2-2017 X(iE DCS.a-1 £9°5,

AH )=V =V /R (996+4) LK E 3 HTRREHTINZ T N-2,5-7nn 7 2= )LV A7 FIRERZ R L, iR
K7~k 757 (HPLC) IZE AL A7 F TV NV IAI ) BTN T T I THBEL ., I E 246 nm THIEL. 4y
Hratkt o N-2,5-07mn7 2 =LA77 IR (DCS) R 5, 7ok, ZORBRIEOMERIXESE 3 17T,

(2) HARF HFELOKIT, KiTED,

a) JK: JISK 0557 [ZHETD A3 DK,

b) AR/—JL: JIS K 8891 \ZHLE T~ DHehk U FI D S DR,

o) AR/—Ib: EHEEKI N TT DEBERICE T2 A% ) — WX @ iEIR IR 7 v~ 8757 TR %
D EE ORI,

d) YAEE: JIS K 9005 [ZHIE T DRek LR D ME DOFRIK,

e) N-25-2/007x= LAYV FSFBEBER( mg/mL) (V: N-25-Y7nn7c=)L A7 FIN[EE
[C1oHoCIbNO310.1 g ZONEH &ILICEY  ZDE F% 0.1 mg OHTETHIET D, AX /—VEIZ TN,
EETIAT100 mL B LA, SERETAY ) — NV EINZ D, W CRIFL, F35% 6 - H Bl EfkiE
L7=bDIEEH L7200,

f) N-2,5-2>9/007x= LRSI FIFEIEZERK (0.1 mg/mL) : i FFIC N-2,5-0 7007 = =/L 273 F 3R
FRFEAERR (1 mg/mL) 10 mL 2287722 100 mL (280, EERETAX ) — NV ENNZ D,

g) REHBAN-25-27A071 LRI FSFERIZER (10 pg/mL~50 pg/mL) : fFHARFIZN-2,5-0 71
07 =)L A7 IS YERR (0.1 mg/mL) ® 5 mL~25 mL 2477 A2 50 mL [ZBPEAGIC LD, B
FTAY ) —VEINZ D,

h) REHA N-2,5-290R71= LRIV FIFBBRZEER (1 pg/mL~10 pg/mL) : FHRFZHRERH N-
2,5-07un T = =)V A7 FINBAENERR (20 pg/mL) @ 2.5 mL~25 mL Z &7 7 A2 50 mL (2B FEAYIC
LV ERRETRAY ) — VBN Z D,

FEQ) RRBITHY BENIS U B AR D,

(3) B HEEIT. ROEBVETD,
a) BBREAEIOTRTS7: JNISK 0124 ITHE T DEHIKEKI a~ 7 T7 TROBEH =T H D,
1) H5L: N4 mm~6 mm, X 150 mm~250 mm DAT LV AHD T LB I 2T N Fa b
WAL VAT N EFTTALTZHD,
2) HhSLIE: H7LMRE% 30 °C~45 °C THREITE5H0,
3) BHER: PO AR TR 246 nm {1 THIE TE5H0,
b) RTRFYIRE—F5—
¢ EEEDSEER: 8000 X g~10000 X g Tim Loy ATREZRE D,

% 1. 77A0F Inertsil ODS, Mightysil RP-18, L-column ODS, Shim-pack VP-ODS, U7 C18M 4D,
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kR TE (2021)

Puresil C1z. COSMOSIL 5C18-MS- 11 % D& Fr TS T D,

(4) BUERERME

(4.1) #H X KOEBVITH,

a) PHTEEL 1.00 g 21320 E0 | e = A7 7223 200 mL IZ Aib,

b) A¥/—L—YAFE (996+4) 100 mL Z 1%, ~7 32T I AX—F—7% W THI 30 o MnEiRED,
¢ FHEH., REHIR Y 2R OIEEE Y 1.5 mL 12D,

d) 300 7) 8000 X g~10000X g THJ 5 /rflim Bl @ | R A a3 BRI E 375,

FE Q) REHRIEF O N2,5-07nn7 2= VA7 FINRIBENRERO EIREBZ 5BTNOHL5E
X, MR DO —E &EAZ ) — )V THEIRT D,
(3) RVFar L MEO e LB CRIEICEBLNWDH O,
(4) [Al#REEE 7.2 em~8.9 cm M ONE[#E£L 10000 rpm T /0> /7 8100 X g~10000 X g FRJE L7275,

#E 2. (4.1)¢) ~d) ODEIEIRZ T, BUKMEPTFE OA T L7 42— (FLA2 0.5 um L T) THlL
AR A FRBHAIREL Th &V,

(4.2) BIE MIEZIISK 0124 L ORDERVITH, BARRIZRME BAEZ, IE A Dm sk ks a<k
777 DEAETEIZL D,
a) BERBRGIOINSTDATEEY:: =HEERI o~ T T7DRESED—HIZUTIORT, 2hids
BIZLUTRHET D,
1) BSL: A7FTINIEELFEREA LIS U B 7 A HT (N 4 mm~6 mm, £& 150 mm~250 mm,
KifE 5 um)
2) ASLFERE: 30°C~40°C
3) BEER: AX/—L—KY (55+45)
4) JRE: 0.8 mL/min

5) BHEs: YOOLEREE WEM R 246 nm
FEG) EMTDAKIE, FOVARET pH 3 IZHHEET 2,

b) REHROMER

1) &EHRA N-2,5-07a87 2= VA7 FINBIEAER 10 uL Z@fiRikr e~ b7 I710EAL, R
246 nm OV~ KA, B —Z R T E S AR D D,

2) FREHRA N2,5-07m07 =V A F INFRE RO LM K 246 nm O — 7 EFE T RmEL
D ERR AR T2,

¢ BEDBE

1) #REHANE 10 uL % b) 1) ERIERICERET D,

2) MREMND N2,5-07ma7 = VA FIRBELZRD | ekl o N2,5-0rma7 =27y
FIKMEE (DCS) #H 35,
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{#%E 3. (LEER(2 ) R OELA AR (1 ) 2 W ClalGRBR 2 i L= f5 . N-2,5-07na 7 2 =/L A
IV FIREEELT 04 % (EESH) 0.2 % (EEDH) KO 0.1 % (E&E553) OIREL~LTOFHE
IER1T 100.9 %~101.4 %, 100.8 %~101.4 %M T8 101.2 %~103.4 % T 7=,

2B, ZORBRIED E R FIRIZ 0.005 % (B 85y 5R) FLE L E S,

SEXM
1) AR B @R e~ 77 0 —IC LD EE R OREER LA IR N-2,5-2 70T 2 =)V A7 F 3
REED I ATIEDREHIOWT, IEFREER, 44 (4), 25~36 (1991)

(5) N-2,5-27087x= LRIV FSFB(DCS) HERETO——F BB O N-2,5-0 /7 ==L 27y
FIREER (DCS) BRIED 71— — R RIT R T,

| oFetE 100 | S =752 200 mL
— AX)—)L—OARE (996+4) 100 mL

| PEEAE |~ xForRE—F— 30451
|

| i |
[

| 330y | SERE LI | 8000%g ~10000xg , 553
[

| SUBHA |
[

| Wl | Ed ka5

JERBLR ON-2,5-2 7au 7 = =)L 273 FIRNEE (DCS) i BR L7 m— —h
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BE MEHHN2,5-U/an7 =)L A7 IRE (DCS) BEHERR D HPLC 71~ T Ml IRITTR T,

0030

0025

DCS 7002

0020

AU o015

0010

0,005

0000 ~ -

ZEK N-2,5-7nu7 =)L A7FINED HPLC 7~ h7 T L

HPLC O E S
717 2: Mightysil RP-18 GP (W% 4.6 mm, £ 150 mm, KifE 5 pm)
N-2,5-v7nu” =)L A7 L FINEEIEHERR (100 ng #HY4 &)
Z DD LA (4.2) a) HPLC ORESAEOFIROLEFRY
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75 SVFUPTIR(DA)
7.5.a EERAIATNT 5Tk
(1) W=

ZORBRIEITT VT 2T IR (D) 2 & CIERHIE A %, ZORBRIED /I Type B THY, TDRLA I
7.5.a-2017 X% Dd.a-1 £9°5,

IHTREHIKRE A TOREE LT % AZ ) — NV E M TV T T IREM L, U v —Ry Y
NT T EWE ZREL% ., BEikiksa~r27Z57 (HPLC) [CEB AL, 73 Fat Vi VA7 T N THY
BEL . I 215 nm THIEL., oW EH oYL 7o U738 (D) 3R 5, 728, ZORBRIEOMEREILHEE 5
[N e B

(2) HARF HFELOKIT, KiTED,

a) K: JISKO0557 [ZHETD A3 DK,

b) AR/—JL: JIS K 8891 (ZHLE T~ DHehk UK IFI D S B DR,

¢) AR/—Ib: ERIEIRI a0~ T 7 OEBERIAE T 2 2% 7 — WidEdik s 7 v~ 757 i O3 RS
D EE DRI,

d) FZEF=MJIL: BEEEE7a~ 57 B ORISR ORI,

e) DUTPUUTIFEBEKR(N mgmL)V: DT UUTIRICGHING P01 g ZORHEILICED, FOE &
0.1 mg OHTETHIE T2, D EDOAY ) —)VEMZTHENL, BETT7A2 100 mL (2B LA, AZFRETIH
WA N Z 20 RTRELCIRAFEL , S 6 # A UL BB L7b Ol FH L 2w,

f) COPUCTIFEBEERK (0.1 mg/mL) : ERFHIOL TP T INEYER (1 mg/mL) 10 mL 242877 A2
100 mL (2D | SRR ETAY ) — IV ENZ 5,

g) BEHASYT7UCTIFEER (10 pg/mL~50 pg/mL) : FHICO L 7o U7 INE YR (0.1
mg/mL) D 5 mL~25 mL %4877 A2 50 mL (2B PEAIZED | R E TAY ) — VBN 25,

h) BEHACLT7UCTIFEER (1 pg/mL~10 pg/mL) : {FHRHIHMERTT T 727 INFEHERE (20
pg/mL) D 2.5 mL~25 mL 24877 A2 50 mL ([ZEMEMICED | ERFETAY ) — Va2 5,

i) WRERFRUD L JIS K 8987 IZHIE T DRAfk XIL RSO M E DFEE,

F Q) FARAICHY, LEIZSUT- &AL S5,
(2) v TUUTIRELT 98 %Lh EDOME DRI NTHIRSILTND,

BE 1 VT UUTINEE LAV LT K OB bR 0T T U T IREL THIRE L TV,

(3) B EEIX. ROLBVETD,
a) BIERAIOTNTST: JISK 0124 |[ZHE T DEEIRIK a~ N7 CIRO B A T-TH O,
1) A5L: 4 mm~6 mm, £ 150 mm~250 mm DAT LV AFDOHT LEIZTI XTI/ 7!
ENRECFEREAE LTV AT N ERTALIZLD,
2) hSLIE: H7LMRE% 30 °C~40 °C THREITZ5H0,
3) BHER: TOLLERMEAE T E 215 nm AL THIE TEHH 0D,
b) BEEERESHE: TTIAHTH T XAV TEETT A2 250mL % 300 11184y (JRiE 40 mm) T
EEAFERVIBEESELNDOHD,
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o) SEDSEEE: 1700 X g Tt L orHERTREZR S D,

d) EEEDSEER: 8000 X g~10000 X g Tim Loy ATREZ RS D,

e) VAT IWA—R)yShSL: S UH7 L 500mg~1g % TALIZHO D IZIESE 10 mL 258 k5L, A¥
J—3mLZAR, it FSE5,

FG) AE3ImL~6mL OATAIZIIHT L 500 mg~1 g ZF CALIZI—R v N THE,

{## 2. 77 A% Hibar LiChrosorb NHa, Inertsil NH,, Unison UK-Amino, Mightysil NH», Shim-pack CLC-
NHa. Shodex NH-5A Unisil Q NH, ZEDA P CHASIL TS,
&% 3. 2 UNT N I—R) 17 0% Sep-Pak Plus Silica, InertSep Si D4 CHIEIL TS,

(4) BERERME

(4.1) #l HHIEX ROLEEBVIT,

a) ZHTEER 1.00 g 2130 &0, ke = #7523 200 mL IZAILD,

b) K 1mLZMZY 5 oEiET 5,

¢) A¥/—/L 100 mL Z %, 300 TE1E 43 (R 40 mm) THJ 10 /3 IHRVIEE D,
d) FiEETNID LGRS 2Nz 5,

e) HE%., FEARE IeE DI 50 mL 125,

f) =01 1700 X g THI 5 43Rl Dy BEL © | R AR E R D &35,

@) RERTROKEfND I ILIBES,
(5) 5g~10gFLfE,
(6) [AIHZYAE 16.5 cm L OVEIHEEL 3000 rppm Tl /) 1700 X g FRIEE72D,
(7) REHAKT O T oD TINEEN R ERO FREBZ B ENOHL5A 1T, RO —E &
T AH )= )L TR D,

4.2) HV)—=2FvT )= T A1 ROEBVIT,

a) FHEES TNV T — RN P T AND,

b) DO HIHE 3 mL 24T, ZDH DO HIEK 2 mL 23 BRE 1L,

o ik E e LR ® 1.5 mL 12kD,

d) 300 7) 8000 X g~10000X g THJ 5 /rflim o BEL @ | R A A BRI E 35,

FE®) AT ur L B R OB E CHIEICEBL 20D 0,
(9) [Al#RE 7.2 ecm~8.9 cm M ONE[#EEL 10000 rpm T /0> /7 8100 X g~10000 X g FRJE L7275,

B 4. (4.2)c) ~d) DERAEITZ T, PTFE B AT L7 v #Z— (FLA 0.5 pm LLF) TABL., Al
AEHAREL TH LV,

(4.3) BAIFE WEILX JISK 0124 K OWRDEEVITH, BEARBIZLRIEREMEZ, EIHEHTLmERIK 72~k
777 DEE T LD,
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a) BRBEFEIATNTSTDOREEE: =KAo~ 77 OMESREO—FEL FIOoRT, Zhias
BIZLUTRHET D,
1) ASL: TIUREITI IRV LG LI UV 7 A (W 4 mm~6 mm, KX 150 mm
~250 mm, }ifE 5 pm)
2) HWSLEERE: 30°C~40°C
3) B T Eh=RIL— A% ) —L(6+1)
4) ®=: 0.5 mL/min~1 mL/min
5) HRHER: YOOLERIER, WIERKR 215 nm
b) BREBROIEM
1) BREHRHTT U7 INERER 10 pL Z@mdiRik s~ N 771 23FAL, & 215 nm ©OZv~ k7
TLEFIERL , BV A XX RS RO D,
2) FRERAY YT UUTINEREROWRE LI 215 nm OE—Z S LB S EOR BERETER T2,
¢ HABDAIE
1) #REHANE 10 uL % b) 1) LRIERICHERIET D,
2) BREBINOTTT VT INEEZRD | IR O T YT IR (D) 2R,

&% 5. ER(LAAEE (2 &) X OVEBAVILAALEL (3 570 & F TR ERER A S L 7= /5 5 2 % (B &
) 0.2 % (B B33 OIREL~LTORILERIL 101.2 %~102.6 %% TN 98.4 %~100.6 % Th->
77

F7 RRIRIED 2B VERERROT200 O SE[FIRRBR O B ORI R 2R 11T
728, ZORBRIED E R FIRIZ 0.01 % (B8 R) FLE LTS,

K1 VTP TINRBRIED %2 A PEHERBOTZ 8D O I [RIRUER BT O FEAT ik A

— *ft%ﬁ;) mfgt@:) sr4>3) RSf) > SRf’; RSﬁ) R
K (%) (%) (%) (%) (%)

bR ARk 11 0.263 0.009 3.2 0.019 7.4
bR AERE2 11 2.04 0.04 1.7 0.07 3.2
(bR AEEr3 13 0.548 0.011 2.0 0.033 6.0
{ERi e 12 0.423 0.013 3.2 0.022 5.2
bR AEELS 12 1.02 0.01 1.4 0.04 4.3
1) fEpTic - BRE K 5) PHTHE M AR 722
2) FEIE (n=aRBRE LR (2)) 6) =M BUEER S
3) HEo® 7) = B R R 2=

4) PHTIE YR 2=

B35 30

1) BARME—: JERR OB LEINEIR OL T U TINAE  — @R a~ T 7EOW R —, Rk
oA, 3, 43~50 (2010)

2) BAME—: ®BRIEI v~ T T7 4= L DB R O LRSI LT T INIIE — HEfE
Br—, IUBHIFSERRE, 4, 16~22 (2011)

X

oyl
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(5) OVTFY

kR TE (2021)

CTIRREBZEIO——k BT U U TINRBIEO T — 3 — NIRRT,

| oFete0g | S5 200 mL
«—7K 1 mL
| Hi | 5o
—R% )—)L 100 mL
| IR | BWEAEIRLOHE (30075, 5y, HEIE40 mm) | 1057
[ TR VDS
Loy e AR DR . 1700 x g, 5471

)= T U7 NI — R 715 I

v
Sk O ILEAE 1.5 mL, 8000xg ~10000xg | 557 ]

EHATE
[

LAY HE |
|

e mRiE R a~ T

fEgtthr 7 7IR (D) R iEDO 7 m— —h
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BE MEHRHY YT YT IR (D) FEERR % OFOERAR ((ERAEEL O HPLC Za~ k7T A& RIS T,

AU

0.20 0.20
0.18 0.18

=

! =]

0.16 0.164 5

°

Bl @
0.14 E 0.144
" i
0.12 S 0.124
® E
= E
0.10 = 0.107
0.08 0.081
0.06 0.06
0.04 0.04-
0.02 0.024
0.00 0.00

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
min min
[ ] e
1) FEUENR 2) PUBHAI

HEKX D37 TIR(DA) D HPLC Z7u~ oA

1) PVTUVTINERER (U277 IR 100 ng #8248 (10 pg/mL, 10 ul))
2) PABHAMK (L EEEL

HPLC DOJIE S
#1725 Inertsil NHp (N£E 4.6 mm, K& 250 mm, Fi£E 5 um)
H7LFERE: 30°C
P 0.5 mL/min

F DD ST (4.3) a) HPLC ORIESIEDOFIRDEEY
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7.6 2-RIIF7=IVFIRFT7YJ—IL(ST)
7.6.a EERBHRIOCNT ST
(1) W=

ZORBRIEL 2- ANV T 7=V T IRF T Y — /L (ST) G T lREHTE H 975, ZOERIED S HEIT Type C T
BV, ZDFLF1E 7.6.a-2017 XX STa-1 &7 5,

AR )= —K (D) ESHTREHIMA T 2-AL 7 7=V TIRF 7 — LRI L, & ki a<hr 57
(HPLO)IZE AL, A7 X T2 NI I B TN BT N THEEL ., R 285 nm THIEL ., Tk D 2-
NT 7= VT IRF TV =V (ST) 3R D, 70k, ZORBRIEDOVEREIIES 6 1277

(2) HEFE EROKIL, KIZED,

a) JK: JISKO0557 [ZHHET D A3 DK,

b) AZ/—)L: JIS K 8891 (THLE T DHF TR ED S E DOFREE,

o) AR/—Iv: @HRIEI v N TT7 OEBERIZAE A T2 A% ) — idEnRiR IR v~ 7T 7 H IR %
D EE DRI,

d) 2-RLVIPZITIFFF7I—IVBERA mg/mL) V: 2-2L77=)LT7IRF TV —/L [CoHoN30,S,]?
0.1 g #ZOIHRMIZED, ZDOE &% 0.1 mg OHTETHET D, KEMZ THED L, 2ET77A=2 1000 mL
B L AN AEBRETAZ ==K (1+1) ZMRZ D, M THRAEL, 1% 6 » AR ERELzb 0
AL,

e) 2-RIITFPIITIRFF7Y—IVEEERK (0.1 mg/mL) : FEFAFFZ 2-2LT7 7=V 7INF T — LR AL
(100 pg /mL) 10 mL 2477 A2 100 mL (Z&0 R ETAY ) —/L— K (1+1) 225,

f) REHA 2-RANI7VTIRF7YV—IVEEER (10 ng/mL~50 pg/mL) : FHRIZ 2-ALT77=1 73
RF T — AZHERZ (0.1 mg/mL) D 5 mL~25 mL #2577 A2 50 mL (ZBPEMIICED | AERRETAX /—
=K (+1) &MMz5,

g) BEHRAH 2-ANI7Z7IVTIFFT7Y—ILBERK (Ing/mL~10 pg/mL) : i ARICRERA 2217 7
=VTIRF T — VAR HERE (20 pg/mL) O 2.5 mL~25 mL 2477 A2 50 mL ([ZEBERICED, R E
TAZ ) — ) —K(1+1) BNz D,

E) FEpGITHY, LEIG U AT D,
(2) 2-ANVT 7=V TIRTF T — )L ELT 98 % (B &0r3) UL EOHMEOREER T IRSI TV D,

BE 1. 22 ANV T7= L TIRTF TV — ML T3, & L7 AV LRGSR R OB b L AL~
I T — L ELTH RSN TWA,

(3) B EEIX. ROEBVETD,
a) BIERAIOTNTST: JISK 0124 [ZHE T DEEIRIK a~ N 77 CIROBEAT-TH D,
1) H35L: AN 4 mm~6 mm, £ 150 mm~250 mm DAT LV ASD 17 LZE\TA I 2T UV Fa b
FEALIEV AT NV EFTETALIZBHD,
2) hSLIE: V7 LMRE% 30 °C~45°C THREITZ5H0,
3) BRHE: WEERIAETHEER 285 nm (U THIE CTX5H 0,
b) RTRFYIRE—F—
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o) SEDSEEE: 1700 X g Tt L orHERTREZR S D,

d) EEEDSEER: 8000 X g~10000 X g Tim Loy ATREZ RS D,

e) BUETZILIFH—M)YTHSL: BT LT 500 mg~1 g ZFRTALIZLO TIESE 10 mL &8k,
L. A% /=)L 3mL &AL, it FEE5,

FG) AE3ImL~6mL OATAIZIIHT L 500 mg~1 g ZF CALIZI—R v N THE,

&% 2. 77A0F Inertsil ODS, Mightysil RP-18, L-column ODS, Shim-pack VP-ODS, U7 C18M 4D,
Puresil Cis, COSMOSIL 5C18-MS- I D4 F TSV T D,

§%& 3. Bt VI —R)» 13 Bond Elut AL-A, Sep-Pak Alumina-A, Supelclean LC-Alumina-A
EDHRTHIRSIL TS,

(4) BERERME

(4.1) #il HHHIEX ROLEEBVITI,

a) PHTEEL 1.00 g 213200 e = A7 723 200 mL IZ AiD,

b) A% /—/L—K(1+1)100 mL /%, v 7 3F w7 A2 —F—Z HNTHI 15 2N EIRE 2,
¢ HHER. REAR A IR DI 50 mL IZE5D,

d) =07] 1700 X g THI 5 4y i O BEL @ | BBz iR S &%,

@) AR AR 16.5 cm K OVMRIHREL 3000 rpm Cizmf /) 1700 X g FEFE L7225,
(5) BEHRIERF D 2-AVT 7= VT IRF TV — VIR E PR ERO LREZBZ5BEh0OHL 54T,
RO —E BE A% ) — NV CHIRT D,

(4.2) DU=2P9T 7V—2T oL RO EBVITI,

a) fHHREZRIET AT — NP AT A AND,

b) HIOOWEHTEK 3 mL &2 T, ZDO%OF IR 2 mL 25 BRE 1285,

o VA e LB ©1.5 mL 12kD,

d) 300 7] 8000 X g~10000X g THJ 5 /rfilim L BL 7 | R Az s BRI E 375,

E(6) RV el EO IR LIRS CRIEICEL NSO,
(7) [El#EY4E 7.2 cm~8.9 cm K ONMAE[#53K 10000 rpm T L 7] 8100 X g~10000 X g FEE L2 D,

B 4. (4.2)¢c) ~d) DERAEITZ T, PTFE B AT L7 V& — (FLF 0.5 pm LLF) TABL., A%
AERAIREL Th &,

&% 5. HMEEHLURWIERIOSAITIE, IROFIETHRERT22EMRTED,
(4.1) ¢) ~d) }2 18 (4.2) a) ~b) DEAEEEHEL, (4.2) ¢) D WRHIK ) % [FE %, EB IR N 2 THRIE
SRR

(4.3) BAIFE WEILX JSK 0124 K OWRDEEVITH, BEARBILRIEREMEZ, EIHEHTLEmERIK 72~k
777 DEE T LD,
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a) BERBIAINSTDRESEY: FEREI <77 OWESREO—HIZLL FITRT, Zhaes
BIZLUTRHET D,
1) BSL: FIFFTINIEEALFEREA LIS VD7 BT 2 (NEE 4 mm~6 mm, £& 150 mm~250 mm,
HIFE 5 um)
2) HWSLEERE: 30°C~40°C
3) Bk A¥/——IK(2+8)
4) FE: 1 mL/min
5) IR YOOLERITER, WIE KR 285 nm
b) BREBROIEM
1) SHERAH 2-ANVT 7=V T7IRT TV — /UERER 10 uL ZEEiR iR a~ 77712 AL, K 285
nm OV~ TLEFEL, B — VB XITESE KD 5,
2) BRREMHH 2-2VT7 7= VT INTF 7Y — )VEEER DR FE LW R 285 nm O — VAR X T mS L O &
PRAAERCT 2.,
¢ HABDAIE
1) FUEHAWE 10 uL % b) 1) LRIERICHERIET D,
2) BRERD 2-ANT 7= VT IRF T — )V 8BERD | AT EFR D 2- 2L 7 7 =)L 7IRF T — /L (ST)
ZHEHT D,

& 6. LARAEEL( ) R OEAIEE (2 45) 2 AW TG ER 2 F2 i LT 5, 2- AL 7 7 = LT IRFT
V=L T 1.0% (E &) | 0.4% (E &) LT0.1 % (E &5 %) OREL L TORLRIILERIL
101.2 %~102.1 %, 99.6 %~101.7 %% T 99.4 %~101.0 % TH->7-,

728 ZORBRIED E ' FRRIZ 0.005 % (E 855 R) IRE cLHEsh-,

S5

1) BIFIE: mRER e~ 774 —ZED B D 2- 2V T 7 = VT IRF T — VD FE BIEIZ DWW,
JERRETER, 44 (1), 10~20 (1991)
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(5) 2-RANIFPZITFERFFYIY—IL(ST)REBEZI7O0——F BRI D 22217 7= L TIRF TV —)L
(ST) RERVED 71— —  MRITTR T,

| btk Loog |

HEIRAE |

|
AUEHA
|
e

33 D5 |

A2 =477 22 200 mL

— A& )—)L—Kk(1+1) 100 mL

I RTF I AR —F— 1557 ]
ke PR AE | 1700% g | 557 ]
L RN S

oA DL S | 8000xg ~10000xg | 547f#]

mRiE R a~ T

R D2- 2L 7 7 = )L TIRF TV — L (ST) B E 7 o — —h

SE BREHRH 2-2LVT7 7=V TINF T — )L (ST) EEHENR O HPLC 71~ T MMl & RIZR T,

AU

0.06

ST 5067

0.0

0.4

0.@

0.2

0.01

0.00

BENK 2-ANT7=)LTINF TV —/L(ST) D HPLC /1~ hr7T 1

HPLC OHIESA:

717 2: Mightysil RP-18 GP (W% 4.6 mm, £ 150 mm, KifE 5 pm)
2-ANT 7 =)V T INF TV — LEEHERR (200 ng FHY &)
Z DDA (4.3) a) HPLC ORIE SR OFIRDOERY
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7.7 34-DAFIVE SV —ILY AEIE (DMPP)
7.7.a BERERHIOTNT ST
1) H=E

ZOREBRIET 3,4-P AT T — V0 AFEYE (DMPP) % & T E R AREHIE H 35, 72720, AiEE & T
AEEE & OV VA7 V7 e R AT IR SE AN LI FHFE I DR, ZORBRIED /35EIT Type D THY, D7 H1%
7.7.a-2021 XX DMPP.a-1 £9°%,

IINTRREHT KR A SRR R0 L, midik k7o~ 757 (HPLO) IZE AL, A7 &7 v vy Uik
UBTNT1T7 L THBEL, R 224 nm THIEL, 0AT3EHH D 3,4-CAF BT — L0 AR (DMPP) %3k D
Do 0¥, ZOFEOVERIIESE 5 17T,

(2) HEFE EXROKIL, KIZED,

a) K: JISKO0557 [ZHETD A3 DK,

b) 7Zrr=FJIL: EEiEE7a~bT7 LRSS O SE ORI,

¢) 34-DAFIEZY—ILYABRIE (DMPP) ZBE K (2 mg/mL) (V: 34-UAF LTV — 0 AR
(DMPP) [CsH11N204P]1?0.200 g Z O xH B IMLICEY , ZOE &% 0.1 mg OHTETRIE T2, D &EDOKEN
X TRETZTA2 100 mL (2B LA, BE R ARSIV CEER LB THE L, R ETKEMZ
B,

d) BREHA 34-DAFILESY—ILYAEIE (DMPP)RER (200 pg/mL)V: 34-UAFNLET—IDA
WA A e (DMPP 2 mg/mL) 20 mL %4277 22 200 mL (2&0, =R E TR EMNZ D,

e) BRERAIA-DAFILESY—ILYAEIE (DMPP)ZEE® (50 ng/mL~100 pg/mL)D: 34-TUAF /LY
F— L0 AR (DMPP) B ¥ (200 pg/mL) 25 mL~50 mL Z4 &7 A2 100 mL (280, HEHETAE
Mz%,

f) REHA 34-CAFILESY—ILYABRIE (DMPP) B (5 pg/mL~25 ng/mL)": 34-UAF LET
U0 JUBRYEAE R (DMPP 100 pg/mL) 5 mL~25 mL % 100 mL 2877 A3 ZEMEIZED | FERET
KENMZ D,

g) BREHRA 34-CAFILESY—ILY AR (DMPP)ZE#£# (0.5 ng/mL~2.5 pg/mL)D: 3 4-UAF LY
FV = V0 AR RS HER (DMPP 10 pg/mL) 5 mL~25 mL % 100 mL £ &7 7 A2 ZBEMEAIC LD HERET
KEMA D,

FQ) FARGITHY, MBS U BERIT D, 728, DMPP BEERIIRZELRD T, Diaktt d) ~g)
IZOWTIIHRERRLS 228, o) ICOWTIIRATREREE T C 1 4+ H B 08 T e,
(2) 34-CAF AT — LY AR (DMPP) S LT 98 % (B &4y 3R) L EofliE o kST
Do

BE 1. 34-UAF AT — ) AT R FEALR TELOTIRSIL WD, 2, B L7 AV AT
X0V AER 3 4-AF LT — L L THEREN TWD,

(3) BERUEE HANOEET ROLBVETS,
a) EEZEIOTRTST: JISK 0124 IZHETHEBIRIKIa~ 77 TIROBEHRETT-TH0,
1) HhS5L: N 4.6 mm, £ 150 mm DAT LV AD I T LB ITRIFE 5 pm DA T HT 2 NIz 284
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ALV NV EFTRTCALIZLD,
2) ASLIKE: T LFHEEE% 30 °C~45 °C THEITEHH O,
3) B WOOLERIZR TR 224 nm AL TRIE CE B0,
b) RTRFYIRE—F—
¢ EEEIDSEER: 8000X g~10000X g Tt /LBl HE/RL D,

&% 2. 77 A% Discovery C18 ZED AR CHIREIL TS,

(4) ERERIRME

(4.1) M HHHIE ROLBVITI,

(4.1.1) EfomHREE

a) MR 1.0 g 21300 E0 . $bke = A 7T 23 200 mL I ANLD,

b) 7K 100 mL 20z, ~7 RXF w7 AZ—F7—%H TR 10 53 EIRES,

o) FRER., REHIRY R LIEEE O 1.5 mL 128D,

d) 300 7] 8000 X g~10000X g THJ 5 /rfilim L BEL© | R Az s BRI E 375,

Q) HEHIAFRIESHITHIET DL,
(4) BUEREIRF D 34-CAF VBT — V0 AR (DMPP) 2 EE D R &R D EIRA B X 2B 20305
BAEE, EBREO—E BEKTHRT D,
(5) RU7ae' L A% e LIS CHIE I ELRO DO,
(6) [Al#REE 7.2 ecm~8.9 cm M ONE[#E£L 10000 rpm T /L /7 8000 X g~10000 X g FEJE L7275,

& 3. (4.1.1)c) ~d) DEAEITICZ T, BAKME PTFE DA T L7 42— (FLFE 0.5 um LLF) THil
L. Azl EHA IR E L Th R,

(4.2) BIE HIEZ JISK 0124 XL OWRDEFVITH, BARRIZRERRLEZ, WE AT 2@ sl k7 e~k
77 DEAEFIEIZL D,
a) EERBREIOTNTSTDOREES: WESRGO—FIEZLTFIRT, ZNVESBIZLTRET S,
1) h3L: F7ET NI BTN TT7 5 (NEE 4.6 mm, £ 150 mm, K% 5 um)
2) WSLIERE: 40°C
3) BEERDY: VAR T KFETNITLTIKFIY 1.56 ¢ ZKIZEENLT 1000 mL &L, ZHUZ7ER=KL
175 mL Z1RE 35, #KYE PTFE 8D AL 7L o7 42— (FLEE 0.5 um LA F) TAlT 5,
4) JRE: 0.7mL/min
5) FAE: 10uL
6) R/ YOOLERKRIIEE, WERKER 224 nm

&%E 4. WEERIE. VAR KFETRIT A 15.6 g ZKICHEDL T 1000 mL EL72b O G EAR T L, 5 ERE

IZFDO—TEEE 10 fFIZHRL., 2N 0.175 (B EOT =R ZRA L=t Bk PTFE flo A~
Lo 74— (FLEE 0.5 um LA F) TAIBL CGRELL TH LU,
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b) BREBROIEM
1) KRR 10 pL Z2 @R s o< 7 71IEAL, 5 224 nm O/~ I L&k, B'—
JEfEE KD D,
2) 34-UAFNAETY =Y AR (DMPP) DR EELHE R 224 nm DY — 2 HFRE O L T &R 2 ERL T,

o) HEHEDAE

D BUEHANK 10 uL Z b) 1) ERBRIZERIEL T —Z iz R 2,

2) BEMRND 34-UAF TV — V0 B (DMPP) 23K ikl o 34-UAF e T — b
AEBHE (DMPP) 25 T2,

&% 5. Bl 3,4-DAF VLT — 0 AR (DMPP) 5 A O R ALBALE K OBLA A
& 1 8612 T 3 RO T CIRINEINGRER A S Ha L 72 /5 5. 0.01 % (B f:453) ~0.5 % (B &575) O
I~V CONFEEL L 96.9 %~101.3 % TH-7-,

PR3 IRA BRI ALRIEEE (4 50 K OELA AEEHE V2, B 228 2 COMDIR LT OfE FITo
WT— LB BT TR L. RIS EE R OV TR A HEE LTS R AR 1 IR T,
2B, ZORBRIEOHEE E R FIRIZ 0.003 % (B &5 3R) FLE L E SN T,

Fl PHTREEE K OV RS FE OHEE S R

e ﬁ@%ﬁ%ﬁ; T s RSD:  sin”  RSDim
M (%) (%) )" (%)
PRFE 5 0.258 0.0011 0.4 0.0036 1.4
IR = TR 5 0.145 0.0011 0.8 0.0039 2.7
{ERAEER 5 0.105 0.0004 0.4 0.0044 4.1
bR AEER2 5 0.0533  0.0004 0.7 0.0019 3.5
bR A L3 5 0.0372  0.0003 0.8 0.0012 3.3
{ERAEEL4 5 0.0325  0.0004 1.4 0.0006 1.9
Bl A ARk 5 0.0184  0.0004 2.4 0.0005 2.8
1) 280 TRRBRA S HE L 7= 58k A 3% 4) PHTIEMER =
2) FHME GRER A A (T) X O T3BR%(2)) 5) DM TR GHE YR 2
3) BESHE 6) HFHIE HE(R =

7) AR R AR TE (R
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(5) REEZIO—S—Fk BB O 3,4-0AF LT — 0 AgHE (DMPP) BBRIED 7 00— — R RITR
—a—o

| Srtatkl (k) 1,00 g | 2k = #5775 2 200 mL

< 7K 100 mL
| pxiEe | wrxForas—5— 1050
| B |
| L | ek LB | 8000xg ~10000xg , 553
| &tﬂlz&fﬁ =R
| ?EJJIT:E | ittkrn~rrs7

X EED3,4-FCAF AT — VY ALY (DMPP) 3B EBR{ED 7 v — —h (FhH#EAE (4.1.1) R OIE)

BE 3 A-UAFNAETY — Y AR (DMPP) O s &4 FRE U D 7 b~ N5 Ml E IR,

Q0164 (1)

001 44
0024
Q0104
Q008 4
Q006 4

Zz Jvk,v ] L

=000

200 40 60 800 1000 12.00
e

ZEM BERAEER (10 mg/L) © HPLC Zu~ k7T A

v—r4
(1) 34-VAF LT — L0 Ak (DMPP)

HPLC O E S
7172 : Discovery C18 (IN£E 4.6 mm, K 150 mm, K% 5 pm)
Z DD ZA4 13 (4.2) a) HPLC JIE RO BIR D EFD
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