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(pH9.5)-ZAk-F B2 (10:30:57:3) ¥ A3 AR B, A6 B A2 e B, Aok K 232 nm, ER T L9875 ik TAKFERrE
FRUS B AR AR EART B Bk FEEF I RETREAL0T~1200 pg - mL™ ' EE A, Lk @RE REZRIFAEX
£(r=0.999 3) ,#MFE(LOD) 4 0.2 pg - mL™', & F A (LOQ) 4 0.7 pg - mL™", & 5k 5545 5% B X I 45 R AR AR 1R £
(RSD)# <2.0% ,#hikshimi@ £5 CTF 24 h#42, 48 LA T R4k, Z 7k Wik, LHE 542 HHYRIT,
BA A T bt ] RIS R, TR TR E XA X6 B % T,
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Improvement of the Determination Method for Spiramycin Related Substances in the European
Pharmacopoeia Based on Hybrid Particle Chromatography Column Technology

YAO Yuan' , WANG Qianl 2 , ZHANG Zhiwei’ , YUAN Yaozuo'* (1. NMPA Key Laboratory for Impurity Profile of Chemical
Drugs, Jiangsu Institute for Food and Drug Control, Nanjing 210019, China; 2. China Pharmaceutical University, Nanjing 210009,
China; 3. WuxiFortune Pharmaceutical Co. , Ltd. , Wuxi 214101, China)

ABSTRACT: OBJECTIVE To established and optimized an analytical method for spiramycin related substances for daily testing of
spiramycin related substances. METHODS A Waters Xbridge shield RP i (4.6 mm x 250 mm, 3.5 pm) column was used for the
experiment. The chromatographic conditions were as follows: water: 0.2 mol - L™" dipotassium hydrogen phosphate ( adjust the pH value
10 9.5 using a 1 mol - L.™' KOH solution ) ; acetonitrile: methanol, (10:60:28.5:1.5) as mobile phase A, water; 0.2 mol « L'
dipotassium hydrogen phosphate ( pH 9.5) : acetonitrile: methanol, (10:30:57:3) as mobile phase B, and gradient elution was
performed. Detection wavelength 232 nm. RESULTS  The established method can achieve good separation between the components of
spiramycin and its related substances. The mass concentration of spiramycin [ is in the range of 0. 7 =1 200 pg - mL™", and its peak
area shows a good linear relationship with concentration (r=0.999 3). The limit of detection (LOD) is 0.2 g + mL™", and the limit
of quantification (LOQ) is 0.7 pg - mL™". The RSD of the repeatability and precision test is less than 2. 0% , and the test solution is
stable at 5 °C for 24 h. CONCLUSION Compared with current analytical methods, this method has strong specificity, good
sensitivity and stability, and effectively shortens the testing time and improves the testing efficiency. It can be used for the daily testing
of related substances of spiramycin.

KEY WORDS :spiramycin; related substance; hybrid particle-based column; HPLC; quality control
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R, AEIZ 5 1 MR i o 2R 4% T B W R B % | [+
If— L2 i1 43 B AT A Ok A (], IR R H ETY
FECHRM 2 3) (EP) 11,0 fierfrile#, EP11. 0 W5 i)
JrE Bt Tl ik 90 min , AR IR FIRE R K 70 C,
ORGSR RO 2], HAR Iy B 22 , KR or A iR 4
TES ~ 15 min , AFFA7 W) Bk A S H 2R Bk 5 5
I T2 E0 7 1 JCT 0 2 EP 3@ ) v 5 T X BRI 1
) — MBS (0.8 ~ 1.5 Z[a]) , PIAE 11.0 fUA Y
BT R AL E XS AR AT 0.7 Bl &t
Xof F R ), W 24 8 22 51 23 R FE TR B X R e R
A KW ot BRS 56 07 12 AT At

i3 SCHER AT 9T & B, A AL OB (5 A 2 & 5
G L T ) b KR R R W 4 R A
By 25 5 31 AT W S A T A WL TG WLk
HHES G B2 AL URLZE AR O (35 AE ORI BE B i
JETEUARL e A 8 e AL iR B R O B AR IR R AL, 3L
BARE Y HORL 58 pH i Bl F1 0 ) i P 5 R M 1Y)
e (o TR BBV VL 3l A DL R TE 2 A P AL S
i 1A A X O i DR MBI B A S R A
()R T T ) JEL B o ASIE A B X
TIE G o3 B ORI N IR 2R BT A R Y 4% A OB 4 1%
FE,TFR T — 20 1 SR e 25 3= A W) 53 43 A O
VGG RE TSI AH pH I S AH 2H RS v ) e
SEREAT IR , DS 1A AR B 0 B R, T 0 %7 1
PEAT 7 WA e, BN BAT R 0% TR 1 2k
N INCEN R NS O A R R D S 7 i
FIAG 30 1) 75 2L

1 (E5RXA
L1 QU

LC-20AD BRI GRAH IS ( A B AR 5
ZHEME LC 1260 R 0O il A (SR E L HEE
T E 252875 2024 4 10 H 57 59 55 20 1)

A]) ;XSE205 743 Z —HL K- .S220 pH (3
Mettler Toledo 2\ ] ) ; Milli-Q #84i/K#H1L( 2€ FE Mil-
lipore /7))
1.2 &K%

Wi R R 2 (R B R A il 25 A7 IR A ] L it
5 :AA201110A , AA201111A , AA201112A) ; W2 TiE B
FF BE (RN 24 it Jot 1 7 3Ly, 1L 528, 0) 5 FT e
CNE RS, Hotisn 2 2 i 8 o pr 4l

2 FEEBRBRHOFE
2.1 BiEAE

* i Waters Xbridge shield RP C,; (4.6 mm x
250 mm,3. 5 wm) A4, K0. 2 mol « L™ BRR A —
B (A1 mol - L") KOH ¥ JE57 pH (% 9.5)-
CNE-MEE(10:60:28. 5: 1. 5) A/E N siAH A, 7K-0. 2
mol + L™ B —H- L JiE-F (102 30: 57:3) fEH
FEBHAH B, JEE 1.0 mL - min ™" BREEVEE (1) 4L
I 55 °C, Kl 232 nm, #EFE R 20 pL, 3550 Y
mE-/K(3:7)

1 ATEUFRNGEERANEREZHRD RN
TR E A T
Tab. 1

Gradient elution program for analysis of related sub-

stances in spiramycin based on hybrid particle column

t/min Mobile phase A/% Mobile phase B/%
0 80 20
5.3 80 20

30 15 85

33 25 75

38 25 75

40 80 20

60 80 20

TE: WA A - 7K-0.2 mol « L~'RiFR A 41 (pH 9.5)-Z if-HAE (10: 60:
28.5:1.5) s A AT B - 7K-0.2 mol + L' BR % 4 (pH 9.5)-Z Jifi-H B
(10:30:57:3) .

Note;: Mobile phase A — H,0 —0.2 mol + L =1 K,HPO,(pH 9. 5)-CH;CN-CH;0H
(10:60:28.5:1.5) ; Mobile phase B - H,0 =0.2 mol - L.=! K,HPO4(pH 9.5) -
CH;CN-CH30H (10:30:57:3).

2.2 EREH A

2.2.1  RGUEMVERE R ORI R R I 2
10 mg EHARE , HITEE MRS | mL Py
AIRSER R 0.2 mg A, 60 COKIEMEL S min,
WHIEE .

2.2.2 AR BURIEE R Y 10 mg, K H PR
SE , IR 0 0 g O A B Ak 1 mL R 5 MR R
1 mg PR, 4520, BEAS
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T ARSI BT (A B A D R REAEAEN] R
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PP e
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I S S — .

Phenomenex Titank C, [\‘ L B

LAgilem poroshell 120 SB-Aq C
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B1 TREBENEEREFFLEEELER

Fig. 1 Comparison of chromatograms of dfferent columns for the

determination of spiramycin sample

B2 ACD/Labs {515 2| 49 42 e B & R H 2 Fist K ¥ (Log D)

Fig.2 Log D values of spiramycin and its impurities obtained by ACD/Labs software

P T IR R 3R S HA SRR TR 5 A Bl P 1 i
Jiz 3L pKa ¥I7E 6.5 ~ 8.5 Z [a], 25 A B L&
SERHEDNAE pH 2.5 5 pH 9.0 ~11.5 By R F H ol

+ 1958 -

Chin Pharm J, 2024 October, Vol. 59 No. 20

A BUSBAF M A4 TR A B ACR o T Feng 261 B 5T
5 IR ERE R AE pH 4 ~ 10 By /KW RE A I
FERAE £ pH <4.0 5 pH > 10, F# 51 & pH <2.8

o E 22 4 7 2024 4110 H 55 59 5520 1
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Fig.3 Typical chromatogram of spiramycin sample for different

pH of mobile phase
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Fig. 4 Specific chromatogram of spiramycin sample
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Tab.3 The results of related substances of spiramycin

Maximum Total Number of
Batch
Method N single impurity impurity impurities
o.
/% /% ( Content >0. 05% )
New method AA201110A 1.45 9.77 24
AA201111A 1.51 9.31 23
AA201112A 1.33 9.28 25
EP11.0 AA201110A 1.18 6.84 13
AA201111A 1.05 6.92 14
AA201112A 1. 14 7.09 15
SPM 1 A
Impurity A
—
0 10 20 30 40 50 60
¢/ min

Peak 16: Impurity D
Peak 20: Impurity A
Peak 21: Impurity B
Peak 23: Impurity H
Peak 25: Impurity E

Peak 7: Impurity A
Peak 9: Impurity D
Peak 12: Impurity B
Peak 13: Impurity H

0 20 40 60 80
A — RGO TR R AL G5 ] B - AR Oy g I R Y 5% [
C = EP 11. 0 W28 5 7 Al S v v S R 5 )
A — the typical chromatogram of system suitability solution; B — the typical chromat-
ogram of sample solution determined by new method; C — the typical chromatogram
of sample solution determined by the method in EP 11.0.
B 5 RGE R ERK LR E RS R A 65
Fig.5 The typical chromatogram of system suitability solution

and spiramycin sample solution
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