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WE:BHHN ZanEidk :}ﬁ&%#’ 3HAMENZGEWM TR - AMEELE FTE EiEAE A Agilent DB - 624 £.40 5 A
(60m x 0.53 mm,3.0 pm), KA RACREA 5. 0mL/ min) , 5 I3, & KK & T e m 5 (FID) &, 3t 4F 2 33 E %4 200 °C, 4%
MR E A 230 C, R A 5 1(VIV), REH-FHRE A 85 C, A A A 30 min, #AHEH 1 pL.ER T8 FREMRETH
JRERIEH A 10~200 pg/ mL FEE A H¥@mREE L R RIF(r=1.0000); %0 FE5 3] 4 0.75,0.30,0. 75 pg/ mL, & R 5] 4
2.50,1.01,2.50 wg/ mL; 445 % B A2 M T R E LR 69 RSD 39/ F 2. 0%; F 3 el & 5 %1 4 101. 85%, 101. 65%,102. 33%,
RSD %% 0.59%,0.77%,0. 78%(n:9))_n1@ Wk E B, AR B, TR TR FE L P ATk 3 AAMEN KRG
FHYME 3 WA AR B A IR KRG SRR T B RARERE
KR 2 FL AT I ANENRG B L snt
Detection of Residual Solvents in Daptomycin by Headspace Gas Chromatography
LI Jiarui"? ,HAN Bin',ZHANG Xuexia’ ,REN Fengzhi’, XU Yanmei' ,YAN Kai',WANG Qiao’,GAO Yanxia'’

(1. Hebei Institute for Drug and Medical Device Control,Shijiazhuang.Hebei,China 050021; 2. School of Pharmacy.Hebei Medical University,Shijia-

zhuang ,Hebei,China  050017; 3. North China Pharmaceutical Group New Drug Research and Development Co. ,Ltd. ,Shijiazhuang,Hebei,China 050021)

Abstract: Objective To establish a headspace gas chromatography method for the determination of three organic solvent residues
in daptomycin. Methods The chromatographic column was the Agilent DB - 624 capillary column (60 m X 0.53 mm,3.0 pm),
the carrier gas was nitrogen with a flow rate of 5.0 mL / min, the temperature was programmed, the flame ionization detector
(FID) was adopted, the inlet temperature was 200 °C,the detector temperature was 230 °C,the split ratio was 5:1 (V / V), the
balance temperature of headspace bottle was 85 °C,the balance time was 30 min, and injection volume was 1 pL. Results The
linear ranges of ethanol, isopropanol and n - butanol were 10 — 200 pg / mL (r = 1.000 0). The limits of detection (LOD) of
the above three components were 0.75,0.30,0.75 pg / mL,and their limits of quantification (LOQ) were 2.50,1.01,2.50 pg / mL,
respectively. The RSDs of precision, stability, and repeatability tests were all lower than 2.0%. The average recovery rates of the
above three components were 101.85%, 101.65%, 102.33%, with the RSDs of 0.59%, 0.77%, 0.78% respectively (n = 9).
Conclusion This method is specific, sensitive and precise, which can be used for the determination of the above three organic
solvent residues in daptomycin. The residual amount of organic solvents detected in three batches of samples is far below the limit
of national standard.

Key words:daptomycin;freeze — drying process;organic solvent residue;solubility;redissolution time
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2 FESER
2.1 fiEEE

{3 : Agilent DB — 624 B4 H: (60 m X 0. 53 mm,
3.0 wm) 5 B2 7F FH - B 4R AR R 40 °C L 4EHF 2 min, D
10 °C / min [T+ 2 100 °C 4E£5 8 min, FFLL 20 °C/ min
(93 R T2 200 °C L 4EFF 2 min; 35 (RS Wi
5.0 mL/ min; YERE DR FE £ 200 °C; #0025 15 - 230 °C;
9028 A 38 B < 85 °C 5 P B 8] < 30 min 239 L : 50 1
(V/IV);if#es: 1 pL.

2.2 A&

W m IO SN IE T EE A IE =, KA R
TR 1 mL & B SN EE E T BEAS 1 mg BYIR A X
R I 48 A5 25 3 BUS mL, & 50 mL 2=, ik e
PSR RS mL, B AR, BPAIR A A
VW HURE AR 0. 1 g, R ROE , & 20 mL TS i b A 2%
TR S mL, B PR H2 A0 5 A, BIAS A T v T G 2 o
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MR R B LR BRI 2. 210 FIRA X IR IT &
% 1.0,2.0,5.0,10.0,20.0 mL, 435 & 100 mL 25 5
K E 7 BB AT R AR B 4351 10, 20, 50,
100,200 g / mL [ R 50X} B SV T 4% 2. 1 300 (i 4%
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Tab.1 Results of the linear relation test, LOD and LOQ

investigation (n = 5)

Rilig Elzhz ro GWER(ug/ml) BMR(ug/ml) EER(pg/ml)
LE Y,=2.3668 X, + 1. 1134 1.0000 10~200 0.75 2.50
FAE  1,=5.32661,+6.3887 1.0000 10~200 0.30 1.01
ETE  V,=7.8429X,-5.0979 1.0000 10~200 0.75 2.50

e i PR 5 5 1 PR 45 R 25t B 2. 2 30 N IR X R
Bh VA TR SRR 1 2. 1 TR A3 A R RR I E
PIMEWE L (S / N) 2 3 01 10 B A7 43 () Jo - e 3 4
5910 ARG R AR e PR 4 SR L 1

K2 B2 1) H PRG35 B2 S 2. 2 00 VR A % 1R
i VR I B, 5 2. 1 IR 3 SR A i S AR I E 61K,
O SR 0 8 3 e i 0 3R B IS ) i i AR O 25 SR, S
SENEE OE T B G5 06 AR B8 15 [R] 19 RSD 43514 0. 12%,
0.05%,0. 11% (n = 6) , Ve [ FL A9 RSD 43511 4 0. 71%,
0.80%,0.71%(n = 6) , F WAL NG % B R 4. 2) v [E)KS
W OB 2. 2 T i X HE G i ORI A (LS
YNDN220902) % W45 6 1, ARl A B4 2. 130
3% 25 1 SRR S 6 YK, 10 SR U T R o 45 SR AN TR) I
55N B SN E T BEAS & Y RSD 43 5 R
0.58%,0.67%,0(n = 6) , 2B Jy 1k r [RGB R4

R M B 2. 2 700 YR A ) IR VS A L )
T EEAE0,1,2,3,4,5,6 hint 2. 130 F (0 1% 454
PEREINE | 1O SR VG T R 45 2R O B8 SR IN B L OE T 04 I
FREIRSD 73 914 1. 62%, 1. 09%, 1. 93%(n = 7) , 2 WA X}
R R TR 6 h NIRRT E .

A MRS  URE S (L4524 YNDN220902) FIlTR A
X B A8 A I8 B, F2 2. 2 TR O 9 A A A TR
W, AT 6, e 2. 1 30T (i SRR, 0 SR 06 T
U IR RS 5 25 R O S B2 5 4 5
0.013%,0. 033%, RSD 53 5| 5 0. 75%,0. 63% (n = 6) ,
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Fig.1 GC chromatograms
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F2 EYIRELER(n=9)

Tab.2 Results of the recovery test (n = 9)

, AN E (g / mL) MAFZE (ug/ mL) = E (%) X(%) RSD(%)
BAE(g)
A B C A B C A B C A B C A B C

0.100 3 50 50 50 53.60 58.13 50.65 101.50 101.94 101.30
0.1021 50 50 50 53.45 57.98 51.75 101.12 101.46 103.50
0.1016 50 50 50 53.75 57.03 50.90 101.71 99.86 101.80
0.101 8 100 100 100 105.30 109.08 102.50 102.38 101.82 102.50
0.1009 100 100 100 105.44 109.18 102.40 102.54 101.98 102.40 101.85 101.65 102.33 0.59 0.77 0.78
0.1020 100 100 100 104.06 108.58 102.10 101.17 101.34 102.10
0. 100 6 150 150 150 156.70 161.33 155.40 102.54 102.73 103.60
0.1016 150 150 150 156.40 160.28 153.45 102.33 102.02 102.30
0.1018 150 150 150 154.90 159.83 152.25 101.34 101.72 101.50

E:ANTBE ,BAFREE,CHIETB,

Note: A refers to ethanol,B refers to isopropanol,and C refers to n — butanol.

FWTEE MR (IE T BERA )

[l < BORE fh (4552 YNDN220902) 25 0. 1 ¢,
KEBRRE , Loy, BT, 20 AR v
HVR AR G X B W 5. O mL, B B 4% 2. 1T 65
AR HERE N SE 10 SR 1 8T, OF 3T 58 e 4
WF2.

2.4 H@REENE

W3 HERE A T i, 42 2. 2300 T 5 vk i A il s
W3 2. 1T T AR AR HERENE 0 g AR, IR 5
3R LRI B B AR IR 3( - HARARH ) .

*3 HEREBENELER(%,n=3)
Tab.3 Results of content determination of three organic solvents

in samples (%,n = 3)

Am A4 YNDN220902 YNDN211001 YNDN230302 #4742 MR (%)

Y3 0.014 0.014 0.012 <0.5
It 7 B 0.035 0.035 0.032 <0.5
ET B - - - <0.5
3 itig

3.1 MEFEREMN-12]

WEAMT , OB SN EE OE T B 5 500
78.3,82.5,117.6 °C, R 25 KK, T e £ 18 9 T
235 VA kB [ ST 5[] 30 miin, 43 31 25 4 S i il
J& 80,85,90,95 °C, & 85,90 CA&M T , 4 15 I 1E 5>
g T AR A IH S A (EL I 90 “Cil, IR 40 2 2 AR
SR A B, TP A% B A SR R R R T s S A i
H85 °C.

3.2 TE FEafigs-m

5 T 2 ST IR B 85 °C, 5 XS4 T[] 10, 20,
30,40 min, Z5 55 23 ALY BUR 0K Y (2 135 04 04 T
TG I WLEE L 30,40 min ToAEZEIG N Fa 3, ik £ 15
2% AT ] R 30 min (FERT 5 .
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