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Micafungin (MCFG) & ZOfHWTHE M1 (B 72— NWK) BLUTM2 (X FF 1K) © HPLC
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Micafungin (MCFG) (ZAlifLEE (B 7 v ») AR E
FVEHE L, Candida B X O Aspergillus J&\ZR L CTiiiv
PEREREET 20 LVWIERETH 5, MCFG Oifitk
REW L LTid, Candida )& & U Aspergillus J& 2% LT
MCFG & ) 2R EWiEHEL2 AT 5 M1 BLUOREOWHEEE
AT HM2BHSNTWAEYY,

MCFG Dt MIBIFHHABEL BT 5201213,
MCFG (2 Z 3G PEACEH Y % £ 0 72 IS v i 1 a8 i S L B
Thbo 22T, Btk a~< 297 (HPLC) EI&
% MCFG L ZOR#WM1BIUO M2 O bIisEdhikER
W i % MERT L 720

I. EBRMESLIOAE

1. FRHER B X OV

MCFG, M1, M2 38 X I°FR 195743 (P 2 # 4 &
(IS)) 1%, PRI k) TEHR I Db EHW
7z (Fig. 1o

TP FULBIOT Y ) —VIZHPLC H (FI%
M TEB L OMMETIE) %2, ZoOMmoiSE 3R
W R L7

2. FREEHRWHORE

2.5 mg 1Y (i 5ifi) o MCFG, M1B X UM
2%MHEL, =¥ —VIZEM LT 100 ug/mL & (B
FH) B L%, —20C CREFL 72, SREHR
W%, 401 HMRETH o720 MR SR AF
BRESERELHR, =7 /) - VTHRLTENENDHE

EA 10 ug/mL OREBEBREAE L2, COBWE T
& 7 —VTHEXRARL T25, 1, 0258 X T°0.05ug/
mL ORABERZRAEL 72 72, MCFG DA ERD
LR L 720, B 100 ug/mLERE LY J —
THWRL T 25 ug/mL OWEHZFEL 720

IS& LTIZFR195743 % 1mg KfE L, 50% (v/v)
7€ b= 1Y IV/0.02mol/L V) YEEIKEA ) T LKE
WICEMR L CE&E% 10mL & L, 100 ug/mL &K% #H
B, 4C TRAFL 7 (RAEBTRD o S OBWE 50% (v
/v) TERFZRUIL/0.02mol/L ) YEEZIKES) T A
KB THML, 0.25 ug/mL EH % FHH L T IS EW
E L7 BB, RAFERIE, 401 HBZEETH - 720

3. HIALBY:

Y UM E MiSE* 0.05mL 2% / —)L 0.05 mL,
ISHEH 0.0 mLBXU7+E =1 Y )0.05mL %R
L, ®10MM I FH—CEHA L7Z#, 10,000 rpm T
155 a0 B L 720 138 100 uL % 0.02 mol/L V) ~
W KFEH ) 7 AKER 200 ul EIRAL, T 75ul
% HPLC IZ7EA L 720

*MCFG B L U oL Efbo-12, b M4 1
mL XL, KT3RHEHML) VHE%E 10 uL OEE T
wimLzzdo

4. HPLC 4&ft

MmAED St &7z MCFG, M1B XM 2 1%, ¥
%D TSKgel ODS-80 TM (¢ 4.6x150 mm, 5 um,

* KBRS R B i e )1 X s 2-1-6
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Fig. 1. Chemical structures of micafungin, its metabolites, M 1and M 2, and internal standard (FR 195743).

Tosoh) % %% L 72 HPLC ¥ X 7 4 (K> 7: LC-10 AD
(Shimadzu), H#7EAL: WISP 710 B (Waters)) |2
AL, 821 FP Matiilids (Ex: 273 nm, Em:
464 nm, Jasco) &MV THHI L, Chromatopac CR 3
A (Shimadzu) % \WCitkL7zo BEHIZ 0.02 mol/
LY YEEZAKEAV L/ T M=)V (59/41 (v/v))
% 1 mL/min OB THERL T, & T 2MEEIX 50T 12
e L7z

5. MREM

HILEEIC BV Ty 2 — v oflb )12, MR
WA RN L CERBIEEZ TV, 155 N7 Y
W29 % MCFG, M1BXUOM2OEY—-7FmEk (Y)
L (X) OBFR (Y=aX+b) 2/ I D
Koo, MEMEER L2 EAIX /Y ZH W72, &35,
MER X MCFG 122 W TiX0.05~25 ug/mL, M13
UM 2122wV TiZ 0.05~10 ug/mL O i FE H#iPH T
L7z,

6. JREM

B b efiifkoe Moo hizT7 T v 7 MEICHT
EED) YREBDIML 78, KFEIZLBWgiL, 7

ux k25 A EDOMCFG, M1, M2 3B X ON N #Y)
BOBUMMEICBITAEY - OFBEMRE L. F
72, VYBERMT S v s g s MCFG, M1, M2 X
X OWESEWE 2 AN L7z YIRS 2 Hvy, 2o
R ML EDOY =2 IREB X OGO IR E 1T - 72,
7. NY)F—varv

MCFG, M1BXUM2 D 31L& D#EEH 0.05,
1BL10ug/mL & 725 X HCHRMLAY v ERRNI
HrEK5ATOL, MCFG % 25 ug/mL & 72 % X 9
MUY Y ERmmsEz 5 RFE L, FRICIERL
Mo D2 Ko, BEBIOREZEN L7z, [F
R B OB % 3 H ATV, H 21 BU % 574l L 72,
8. &M

ENTT YT VIR B XY BRGS0 A 12
MCFG, M1BXUOM2 2 HMBEOZEMH, kB IO
AC RAETICBIT ML et, i, ki, —20
B XU -80T ST ICB T » M4 EtE, —20
CHAE - BUERF (4 1) 2B 3 MR REEICOWT
Mead U7zo MM % i LB #% o HPLC i ARE O Kl T
DREEIZONTH M L7,
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II. # R

75 7B X OMCFG, M1, M2 & IS O
Mo rva~< 75 L6 % Fig. 2127% L7z, MCFG,
M1, M2BXUISOYSF Yy aryyAaix, #he
N 10248, 181745, 14150 B X 18845 TH Y,
T vomiEO a5 A RICIZEREDET LY
— 73RO LNT, E—Z R BIFTH -7

v b ImEED S OMEMR % Fig. 3 1278 L 72 MCFG 1
0.05~25 ug/mL OHMPHT, M1 B XU M2 (% 0.05~10
ug/mL O T, ISI1Zx$ % MCFG, M1B X UM
20— ®\EH (V) LiRE X) Loz, MK
AT 0.999 DI & ENEN R R R RTE Sz,
FRE IS &L O H 2B OR K % Table 1 IR L
720 FIREHEMEORKE, MCFG O HE 3 -3.6%0~4.0
%, FEIZCV.MET1% UT, M1DOEEIX-1.4%~
6.0%, fWHEIXCV.fE6.1% LT, M2DHEIX-6.0
%~8.0%, FEEIXCV.fi5.8% LLTFTHY, RIFTH
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Fig. 2. Representative chromatograms.
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13.06
14.1

o7z HEBRBAEICBWTYH, MCFG OEE X -3.0%
~2.0%, FiEIX CV.fE4.3% LT, M1OHEEIZ-04
%~2.0%, FEIECV.H4.3% T, M2 DL~
1.2%~0.7%, FWEIZCV.E72% LT TH Y, BRIf
TH-72

b b4l B X ClidEH MCFG, M1BXUTM2 0%
EVERER O R % Table 2 127Kk L72e MCFG, M1 B &
M2t PEMPTERBIUKGS T 4RMET, 4
CRET 12K EFTLETH > 2 72, MCFG, M
1BLXM2IZ) YBERINe b4 d CRE T 6 R
FTCRETH-> 72, BT 2R TIIVTholtEYw
H1FIT100% OFEAFHFREZR L1225, 6 REMBZETIEIM1
(2.5 ug/mL) DERGHEN80.6% LoD %Z LD 3
L&t & LRI - 720 MCFG, M1B X UM
213 YEERIe b imsEdc-80TC SRR T 413 H
FTHRETH o720 —20C TTIEMCFGB X UM2
413 HE TLRETH > 7255, M11i%0.25 ug/mL
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(1) control plasma, (2) control plasma spiked with internal standard, (3) control

plasma spiked with 0.5 ug/mL of micafungin, M 1, M 2 and internal standard (4) control plasma spiked with 10 ug/
mL of micafungin, M 1, M 2 and internal standard, (5) control plasma spiked with 25 ug/mL of micafungin, M 1,

M 2 and internal standard.
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Fig. 3. Typical calibration curves for the determination of micafungin and its metabolite, M 1 and M 2, in plasma.
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Table 1. Intra—day and inter—day precision and accuracy for the determination of micafungin and its metabolite, M 1 and M 2, in plasma
Intra—day Inter—day
Nominal
d d
Compound conc. Day assaye precision accuracy assaye precision accuracy
(ug/mL) cone (%) %) cone %) %)
(ug/mL) ’ 7 (ug/mL) 7 Y
1 0.052 7.1 4.0
0.05 2 0.051 1.4 2.0 0.051 4.3 2.0
3 0.051 3.2 2.0
1 0.970 0.6 -3.0
1 2 0.984 1.0 -1.6 0.987 1.9 -1.3
3 1.006 1.6 0.6
Micafungin
1 9.640 1.3 -3.6
10 2 9.801 1.1 -2.0 9.703 1.2 -3.0
3 9.669 0.7 -3.3
1 24.944 1.5 -0.2
25 2 25.094 1.4 0.4 25.070 1.4 0.3
3 25.174 1.7 0.7
1 0.053 3.2 6.0
0.05 2 0.051 6.1 2.0 0.051 4.3 0.2
3 0.050 2.3 0.0
1 0.986 0.4 -1.4
M1 1 2 0.990 0.9 -1.0 0.996 1.6 -0.4
3 1.013 1.7 1.3
1 10.048 1.1 0.5
10 2 9.975 0.8 -0.3 9.972 1.1 -0.3
3 9.892 0.8 -1.1
1 0.048 5.8 -4.0
0.05 2 0.054 3.1 8.0 0.05 7.2 0.0
3 0.047 4.6 -6.0
1 1.007 0.5 0.7
M2 1 2 0.991 1.0 -0.9 1.007 1.6 0.7
3 1.022 1.4 2.2
1 9.997 1.3 0.0
10 2 9.804 1.2 -2.0 9.880 1.4 -1.2
3 9.840 1.0 -1.6

Mean+S.E.,n=5 (intra—day) orn=15 (inter-day)

T21HHIZ95.8% TdH - 72D %49 H H 1213 59.5%
12, 25ug/mL TiZ105 HH$T96.4% U ETH- 72
DOA3153 HHICIX 41.3% \2ZFhFhaicwd L, %
DHFFESL LI L Twolze 72, U VERRINE T
M4E MCFG, M 138X UTM 2 13 4 [6] 0 s il i 12 )
LCTZETH Y, HPLC Mk %2 S T 24 R BUE
LTHERETH -7
Im. = =

MCFG iZ Candida B & UF Aspergillus J& 2%} L Tl
WHLEREH Z 6T 5ERETH ), TOWEHERHY
& L T Candida )& B & U Aspergillus J& 12 % L T
MCFG & ) 2R W iFHEE2H 35 M1 B X OHEOE
HEAETLZM2BHMSNTWAEYY, 2 T4 o RE
TiX, MCFG L 2OR#WTHA M1 BIUO M2 DIl
Herh s ) g R IS O WA L7, B, MCFG
FHSEENE T TARETH 5720, RERIZEH S5 LD

Y UEEE I L 22 2 v s ATALEELE CHLCN (2 &
LBEHOATH 5%, it (Ex: 273 nm, Em:
464nm) * HWTMCFG, M1BXUM2%E=%
— 35720, FEREIZOWTOMBEEIRr o720 NY T
— ¥ a ryoiE, MCFG X 0.05~25ug/mL, M13B
FUM2130.05~10 ug/mL O TRIFRIEEL &
VM2 EBTHIEPHOhE R 572, 61T, FRk
BHEEICEY)RT A, Fv MBI X EOEEEY
DM BETTRETH 72 (REEF—%), T7-,
Mg B & Mg e iR & 0, BRI O %55,
WE T TO—MOBEE T 5 ML EomToR
MR O N e olz, 72720, —20C TRAEL 7K
DOIHER M 1R T Lo, miERE
13 -80C THRIEFT HLEND D LEZ NI
kXY, RERFIEMCFG, M1BXUM2OL
MR E R EREE LT, BifETH Y rot+a1E
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Table 2. Stability of micafungin and its metabolites, M 1 and M 2
. 1 0,
Sample Condition Time Nominal conc. Residual (%)
(ug/mL) micafungin M1 M2
2h 0.25 97.1 97.5 97.9
4h 93.9 94.2 95.1
room temperature
2h 2.5 101.6 97.9 99.8
4h 97.3 96.0 96.5
ice—cold bath 4h 0.25 102.6 101.1 102.1
2.5 102.8 100.6 102. 2
Blood
18h 0.1 96.2 104.0 93.9
48 h 100.8 99.0 98.6
72h 99.8 95.7 92.3
4T
18h 0.5 101.1 97.9 96.5
48 h 100.0 100.1 97.2
72h 98.5 103.0 98.2
2h 0.25 100.0 104.2 99.6
6h 89.3 92.4 89.5
room temperature
2h 2.5 100.4 99.2 99.4
6h 89.7 80.6 90.2
ice—cold bath 6h 0.25 99.6 97.0 98.7
2.5 99.7 93.2 99.0
21 day 100.4 95.8 104.4
49 day 103.2 59.5 107.9
54 day 0.25 94.0 50.0 96.5
105 day 92.9 47.7 102.6
153 day 86.5 48.1 89.1
413 day 96.8 28.0 93.9
-20C
21 day 102.4 104.7 105.7
Plasma 49 day 106.1 104.4 108.7
54 day 2.5 101.7 104.4 100.6
105 day 103.9 96.4 107.5
153 day 95.2 41.3 90.7
413 day 98.0 31.2 95.9
54 day 99.2 98.9 102.2
105 day 0.25 87.7 99.2 95.6
153 day 94.8 90.9 97.4
413 day 109.9 95.8 92.6
-80TC
54 day 104. 2 98.9 102.4
105 day 2.5 96.8 99.2 100. 2
153 day 96.3 94.6 93.6
413 day 98.0 97.2 95.0
freeze/thraw 4 times 0.25 92.5 95.1 91.3
2.5 100.3 93.6 94.9
Extracted room temperature 24 h 1 103.1 103.7 104.2
plasma

Mean+S.E.,n=3

WHCTEDERETH D Z LRSI,
X ik
D &FBA, WAL, FHNABT, fi 4 XB X7
v MZBIF % micafungin DY, HAILFESRE 50 (S

2)

-1): 88~93, 2002

W SCHE, Kk FHE, &HT53E: Micafungin O 1L H#
M1, M2 BLUM5 OVERE G, A1L#EEHE 50
(S-1): 54~57, 2002
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Simultaneous determination of antifungal drug, micafungin, and its two
active metabolites in human plasma using high—performance liquid
chromatography with fluorescence detection

Yasuhiro Yamato, Hayato Kaneko, Kaori Tanimoto,
Masataka Katashima, Koji Ishibashi, Akio Kawamura,
Masato Terakawa and Akira Kagayama

Biopharmaceutical and Pharmacokinetic Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.,
2-1-6, Kashima, Yodogawa—ku, Osaka 532-8514, Japan

A sensitive and specific HPLC method has been developed and validated for a new antifungal drug
micafungin (MCFG) and its metabolites, M 1 (catechol form) and M 2 (methoxy form) in human plasma.
The assay employs protein precipitation with acetonitrile for human plasma, to which phosphoric acid is
added for the purpose of stabilization of MCFG, and utilizes fluorescence detection of MCFG and its
metabolites. The method provides a linear response from a quantification limit of 0.05 to 25 ug/mL for
MCFG and 0.05 to 10 ug/mL for M 1 and M 2 using 50 uL of plasma. The intra—assay and inter—assay
precision and accuracy were shown to be acceptable for the pharmacokinetic study. Furthermore, in the
matrix for HPLC analysis, MCFG, M 1 and M 2 are stable for over 24 h at room temperature. The stability
study showed that MCFG, M 1 and M 2 are stable for up to 72 h at 4C in blood, and in plasma up to 2 h at
room temperature and 6 h under ice—cold conditions. Additionally, these compounds are stable in plasma
for up to 21 day at —207C and 413 day at —80C, and can be frozen and thawed 4 times without loss of
stability.



