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BEERL BA-FMeMB E R AL RTRAS T ALY AR R EREEELRA. EIA XY RLEN
F R RAR &%k, &% 42 Agilent Eclipse XDB Ci, A A 4 0.2% = T2 77 % (pH 3.8)- T (55:45, VIV) A5 B 4 0.2%
Z U Rtk (pH 3.8)-T Ak (20:80, V/V) (Hh B 2B , ik 4 1.0 mL/min, %) 7% ¥ % 230 nm, 4235 4 35 °C, #4524 10 pL; AR
MR IERFHERS B HBEFAAX DAL E, AR . FRFEFEEM-EMMNBEEARAT RREAZS BERMC.F, £
BAB- R ARSI 35 &3 R 4T AU 4 T C D EF AN JR 5 £ FAR-K S 35 &35 2 0 T TH B 1IAS 2, B &
GHATH R RS, EFEFER P X FEEAENRTRELEEE 4 0.5~20.0 ug/mL(R*=0.999 9) ; #-7] FE 4 0.05 ng, &
B 0.15 ng; TEME P RS E EXIR I RSD 3T 2.0% (n=6) ; 3 = 4 98.4% (RSD 4 3.6% ,n=9), 3#IEEXFEER
A R AF R 4 0.53% .0.51% .0.51% .. %5t kR FEHERAR-KIMEME Eik AR TR R A SRR RIF; E20H
XD kb iR AHES, TATEREZ RSP HXMRGEE,
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Study on Detection Methods for Related Substances in Fidaxomicin Raw Material

WANG Yali, LIU Yue, BAN Lu, LI Xiaolu, CHENG Xiaokun, REN Fengzhi, ZHANG Xuexia (New Drug
Research & Development Company of NCPC/National Engineering Research Center of Microbial Medicine/
Hebei Industry Microbial Metabolic Engineering &Technology Research Center, Shijiazhuang 050015, China)

ABSTRACT OBIJECTIVE: To establish the method for the determination of related substances in fidaxomicin raw material.
METHODS: The detection ability of NP-HPLC-UV, RP-HPLC-ELSD and RP-HPLC-UV systems for the related substances in
fidamycin raw material was investigated and the best chromatographic system was selected. The HPLC detection method for the
related substances was established. The detection was performed on Agilent Eclipse XDB Cis column with mobile phase A consisted
of 0.2% triethylamine buffer solution (pH 3.8)-acetonitrile (55:45, V/V), mobile phase B consisted of 0.2% triethylamine buffer
solution (pH 3.8)-acetonitrile (20:80, ¥/V) at the flow rate of 1.0 mL/min (gradient elution) ; the detection wavelength was set at
230 nm, and column temperature was 35 °C; the sample size was 10 pL. Calculation of the content of related substances was
principal component self-control method without correction factor. RESULTS: The impurities C and F could not be separated
effectively in NP-HPLC-UV system. In RP-HPLC-ELSD system, only impurities C, D, E and F could be detected. In
RP-HPLC-UV system, 11 impurities could be detected. In the study of methodology, the linear ranges were 0.5-20.0 pg/mL for
fidaxomicin (R*=0.999 9) ; the LOD was 0.05 ng, LOQ was 0.15 ng; RSDs of reproducibility and intermediate precision tests
were less than 2.0% (n=6) ; average recovery was 98.4% (RSD=3.6% , n=9). The sum of impurities in 3 batches of raw
materials were 0.53% , 0.51%, 0.51% , respectively. CONCLUSIONS: The effect of detecting impurities by RP-HPLC-UV are the
best. Established method is specific and sensitive, and can be used for the determination of related substance in fidaxomicin raw
material.
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Fig 1 Chemical structure of fidaxomicin
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2.1.1  IEAH-ZRAMEIN AR (O3 R G AT W)
(D@ELM. %4 : ZORBAX Eclipse XDB-CN
(250 mmx4.6 mm,5 um) ; i sh A« 1F O %- L -2
(84:13:3,V/VIV, 5 0.1%BHERFN 0.05% = 2B ) 5 ik -
1.5 mL/min; #1:3 : 35 °C 3 Kl % £ < 245 nm; FEFE 2 20
plo
(2) P SV R 25 o RS B ARIBCIE I 8 2 M
L IER [ EE-2 0 (5: 1, vIV) 1iEi)E  HIEC b E R
FERE BT BCEE 1 mL 24975 2 mg AR R MV, RIS
(3)ARBE ZMAA M . BC2.1.1(2) "W R AR A5
ZOR A R A, 454211 (1) "I i S R R 4
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Fig 2 NP-HPLC-UV chromatogram of fidaxomicin
crude products
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2.1.2 JM-ZERCHURR I E C5 R G AT ) T

(1) {8 35% 4 14 o 4 3% A . Agilent Eclipse XDB Cis
(250 mmx4.6 mm, 5 um) ; i hAH : A #H4 0.05 % VK S iR
2% W (FHZ /K8 pH 2= 3.8)-2 15 (90: 10, V/V) ,BH
KK-Z (10290, VIV)  BREEVENG ; 303 : 1.0 mL/min; A
k235 °C 3 HERE T : 20 pLs 78 & G HLCSH Kol 28 78 A
BE 2110 °C; S ARWM : 3.0 L/min. BSEFPEMIFET L 1,
1 RBE-BEAHHENBEIEREHNHERR

EF

Tab 1 Gradient elution procedure of RP-HPLC-ELSD
W], i WA, % B, %

0 55 45

§ 55 45

45 34 66

53 0 100

60 0 100

61 55 45
70 55 45

2) PRl A il 4 o RS BEPRHCIE IR 2O I
i, N E B R 1 mL AR 2955 5 mg IRk %
EN DN SIS
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Fig 3 RP-HPLC-ELSD chromatogram of fidaxomi-
cin crude products
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MTFARRERZA Y R
2.1.3  FURH-SRAMGIN g (43 RGUR A A KW

(1) 3k 4514 o a3+ : Agilent Eclipse XDB Cig
(250 mmx4.6 mm, 5 pm) ; FL S : A FHN 2%0 — L i 5%
R R B ER 115 pH % 3.8) -2 (55: 45, 1/V) B M N
0.2% = LM Z% bt (I WER 96 15 pH 2 3.8) - L JiF (20 :
80, V/V) , B BE VR BE 5 U0 2K : 1.0 mL/min; £ I % < 230
nm; R 235 °CUERER 10 pL. BRREVEBIRR I 2,

F2 RIE-ZIMENZREBILE RN ERRIER
Tab 2 Gradient elution procedure of RP-HPLC-UV

fif ], min A, % B, %
0 100 0
15 100 0
f 54 46
53 0 100
60 0 100
61 100 0
70 100 0

()P S A 2% o S B ARICIE I B 2OM T
i, 2N & m R A | mL P25 0.5 mg ik
BER MW, B

(3)ARBRE EM ST B 2.1.3(3) "I F AR ik 8
FORLAR S S A RO B 22,13 (1) "I R (833 A5 1 ik
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FR1.FR2 I3t 1142400, ST 2 R @ R g thig, izt
Tk R GEANUKG 2% oA B0 22 T HL 2% 5T 43 2 AR B
bp R R L DRI, ASBIF SR S0 S A - 28 A T #45 €5
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Fig 4 RP-HPLC-UV chromatogram of fidaxomicin
crude products

(1) RGeE FPEE R . 53 IR A 25 20 BR il S
it COR T4 F R 43 8GO0 )1k i, T OG5 i
i T8 ) ST VR X 249 g 2.5 ng/mL AR S VA TR AN
B Bnailearesl

()P . BCIE IR B R R iG it  KE B R
IR A 1 mL P25 0.5 mg AT R
IR o

(3)XF BR VAR . G B R EL2.2.1 (2) TR "kt o v
W 1.0 mL, & F 200 mL &), FH O RGF B 2 205, 4%
51 AR REHT
2.2.2 EEMHRAER

(1) B2 R SR AE SV W . BUAR IR 8 2 ORS By (At 5
20160801, [ )25 mg, & T 50 mL &I+, Hil 1 mol/L
HBRVA W 5 mL, iCE 15 minJ& , /il 1 mol/L &AL A
W5 mL R, BN CIE I 2 75, 3850, RIS .

(2) BB AR S VA . BCRIA R 2R # 25 mg, B T
50 mL &, J10.01 mol/L A AL AN 1 mL, il &
15 min J& , 711 0.01 mol/L # R | mL AN, Fiin £ i
Vsl 2 2SR5 B

(3) R R AR Al VA W . BBCER IR R R o, B
TR b BOPEAE KT L (SME IR EE 400~500 °C)
#0 1 min 2047, B EEARIR BE BUHGS B 25 mg, BT
50 mL A, NG R, e 45, 7250, RIS .

(4) SFALREIRRE SO VA . BUERIA R 2R F) 25 mg, B
50 mL fJfHT, il 30 % 3 AL S 3 mL, T 95 CK
VAW 40 min, JR4 , NG R , E 28, 3851, RIS

(5) G BB RE it v W . BBCR IR R b M o, B
T B BRI A6 [ (4 500 £ 500) Ix]BE5F 10 d )5, BUH
Y B 25 me, BT 50 mL &R, ISR, 22,
o Il I

Be2.2.1(2) 750 F R S “2.2.2(1) ~(5) "3
T RRBEIR BRBIA | R R AR AR O BRI i
VWA 10 pL, 4% 42.1.3 (1) "3 ik S AR I 2 |, i
ROIEE . G5 AR M SIS T AN
[ 2 ) R , AR A =0 5 e L T 2% J 06 (] 241 BB T )

China Pharmacy 2020 Vol 31 No. & - 583 -«



BELIY B PR ATT LI R IR MR . 6 T i) (i
P DL IET 5 (7 « 11 RRT SRR AR R Sige i L F2 e DAy
HERAHX R B I E])

70
60
50
o 40
< 30
20
10
0
710 T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50 55 60 65 70
t, min
ARSI
&
70 ;
60 by 2
B =
504 2 %
40 4 s
T
< 304 >
20 4 iy \ﬁ
=
104 MA %
03F
—10 : . - . e
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
f,min
B.RRIIRFE A TR
o 2 o
70 2%
TR
60 g =
50 I~
5 40 _
E 30 =
20 [ o
10 % 5
0 N %
—10 . ey D
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t, min
CRBEIRRE 7R
70 g 9
60 Bl =
b =4
50 83 %
x=]
2 % I 3
T W gE &
20 o & 0 &
B
10 MA * 1
(U o a — I
—10 . - s e
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t,min
D5 AR i A
e
70 i
)
60 B
50 23 ”r
2w Il
g ‘20 55 o @ E
10 = o =
o i %
R I
710 T T T T T T T T T T T T T d
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t, min
E AL SRR A TR
Jind
175 g
15.0 it
125
- 10.0
7.5
T 55
2.5
0
—2.5
e —
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
f,min
FOGRRRIARE SR

E5 ERMRAKSIEEREE
Fig5 HPLC chromatograms of specific test
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2.2.3 R R AR

FHE R A LS A OIS YRS, i
“2.1.3(1) "IN Ak S I SR 6 IR, TE SRR A . Y
fE M b Ry 30 1 B AH A I B 5 24 (5 8 bE oA 10« 1 B A ot
R 2550 AEIR B R AR A 0.05 ng, & 5Bk 0.15
ng.
224 MR FREE

B TR 2 0 R 6 2 50 mg, B T 50 mL &,
LG  RIG B/ B4 0.5.0.8,1.0,1.5.5.0,
10.0.20.0 pg/mL AW, PR HE 5], #642.1.3(1) "W R 4,
TSR E e SR TG . DUAR IR R R ik
(x, pg/mL) A AL bR 06 TE AR () S A AR bR 147 0109 43
Bro 453, dE ik 8 &% [l J5 ##2 h y=25 258.015 9x+
238.201 9(R*=0.999 9) , kil Jit Ft 4k BE LR AV T 0.5~
20.0 pg/mL .
2.2.5 EEMRE

K E B A R B R 2 25 mg, A TR E 6 0%, 7%
“2.2.1(2) 7T Jr kil g el S T, #22.1.3 (1) I
B REREN E | e SR T AR ACA BN T B
i, R AERE RS HARSD N 1.8% (n=6), £ 1%
Tk EE R
2.2.6  HAPREE B

HH AN TR 20 B A i A R, 4% 2.1.3 (1) "3
T 25 3% S AN S (7] — (A4t Sl VA TR 6 1, I Sk e 1
HRA R PRI E SR, 48, FAERSTEN
RSD 4 3.1% (n=6) , & BHi% 57 a0k 2% B R 4T
2.2.7  [CRIALR

K ERIAEATE R I 91, 429 25 mg, B T 50
mL i, HOIEHEIEmR 2 208 k35, 155
SRR 0.1% .0.2% 0.3 % ¥ & (A ih R 2 RURL 2y il 24
JEBRJEE 2 0.5% , {H Z2HERE ft A I 14 4% 5 PR JEE 1 7F 0.2 %
JEAT L 0.2 %A v BV B ) AP 4% 3 4y, VA ik
PR . $92.1.3(1) 7T i A UERE e SRk A,
FEAMRIEL DA TR R A5 e e, 45 1 L3R 3.

#3 EIRERELER(n=9)
Tab 3 Results of recovery tests(n=9)

WO, % AR ng Widhtng  WcK %  FHAWE. % RSD,%
0l 480 4468 915
5022 4805 9.7
5112 510 1002
02 9.764 997 1021
10.04 9.865 %2 984 36
1022 9.946 973
03 14.65 1515 1034
1507 15.03 %3
1534 1487 969

2.2.8 AERRERA XY KA
B R T ER B 34, #292.2.1(2)7“2.2.1(3) "
07 ¥ T A R T TR AT BRI T, 4522.1.3 (1) "I R {5
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TSR AFHERE I AT, 10 SRV TR, R F A IR T i 32
JI B SR TR AR B R 20 5T C B D EL 25
M2 & it e ARG A LR LR 4.

®4 BERPEXYRRELSR(%)

Tab 4 Determination of related substances in samples

(%)
] HIiC KRE  KREMRIE A
20160801 041 0.06 0.06 0.53
20160802 040 0.05 0.06 051
20160803 0.39 0.06 0.06 051
3 itit

3.1 BifRSERKNFHERE

HPLC 7 R 259 3 # Fh AR i oA S o s e 1
Jrids, w HBA A AR REMIEA GRS RS, AHE
Tk R G AR R, 5 RN O RS
WE AR 3 2R e 00 AR S A ] B BRI A R 1E O e
SEPTEE JC/K 2 AT HPLC v i FH ARG T 25 4
SR ARSIV 25 | T 7% 22 S HICER A #4538 FH R0 Al 4%, %o
FI A A G 4G )

AHEFE HLERE T 1EAH -SRI 5 63 R 48 SO - 78
RGN #5 €3 RS | SO -8 ARG I 5 835 R4
XTAE IR R R AT W T n ks R RE T, R IR R SOAE - 42
ARSI #5015 R SR DN B, R AR R T RO - 25 R0k
PR ARG I 8 (033 2R 40, T AG HE A 28 R A 2 22 ) Ho Ak
TRV KR o B i, T R o R R
Y, B P o | SRR R R 1 SR - 55 A
(SN EXS WO SV & ¥ S P R7/) hibii Ny (Ve 8
32 ‘LK MHIEE
3.2.1 IBhAHpH EEFE

TESCA- 2SN 5 (3 R BB = O
IR 5 22 wR R 5 pH, 25 R o, X pH 450,
A = R 1Y [ SR e e/ Y - N
pH Ay 3.0 B, 43 B R B -, AL 3 068 S5 4 08 1) 43 15 L
W& 25, HAAGE SR BB K, G B (A5 A #5402 pH
R 3.8, A B LAY, TSR A5 A Y RE AT B
Wi LA A SR, R, B pH N 3.8 5 A i 41 T i
£ pH 2514
3.2.2 WA = LR MR E e

TERTHIRIE P, 17 S op = 228 e B 43 1) ke
PET0.1% .0.29%F10.5% [ 3 Flife BE A 71006 , 25 5 &
e h 0.2 % I HARY) ot 43 25 RACR S i, Hh e Ae e L
TEARAEE , R — G2 AR FE M 0.2%

25 Pk AT 7 AR R R R R 2 R )
JR A A e g TR AT B s 2, R R
U S T AER B R R A S Tk A .
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