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WE: BN 2aneREFASENR T HSAKRESZOE T EHE FE E#AEN lonPac™ ASI1 - HC 4£(250 mm x4 mm) , %
34 % TonPac™ AG11 — HC 4 (50 mm x 4 mm) , 238 %4 30 °C ;¥4 3 mmol /L 8% BR 44 7 5% Ak 2bik , 7732 4 2. 0 mL/min; & $40 0] %, &
FHIRJEHN 35 C; AR B A SOmAER ABARE TR ERELE 1.0~20.0 pg/mlL EE A 5% EBREME KX F BRI, r=0.999 95
(n=5) W F L AR F I WX RSD 3T 1.0% ;- F ¥ bt wlc & % 98.40% , RSD 4 3.26% (n=6) 4518 &% = 4AEH

BOERES, FEBED, T, TR TMENRBRITZABES R T HBRREGEE,
KEH: BT ek MBI EBENR;HBERR L &FNE
FESES:R927. 2 kAR SRS A
Content Determination of Free Sulfate in Nadroparin Calcium Injection by Ion Chromatography

LI Xiangsheng, MENG Yaping, XU Leiming
(Anhui Institute for Food and Drug Control, Hefei, Anhui, China 230051)

T EHES:1006 —4931(2021)18 - 0073 — 03

Abstract: Objective To establish an ion chromatography method for the content determination of free sulfate in Nadroparin Calcium

™ ASI1 - HC column(250 mm x4 mm) and the guard column was Ton-

Injection. Methods The chromatographic column was lonPac
Pac™ AGI1 - HC column(50 mm x 4 mm),the column temperature was 30 °C,3 mmol/L sodium carbonate solution was used as the
isocratic eluent, the flow rate was 2.0 mL/min with a conductivity detector, the temperature of conductivity cell was 35 °C,and the
suppression current was 50 mA. Results The linear range of sulfate ion was 1.0-20.0 pg/mL(r=0.999 95, n=5),The RSDs of
precision, stability and repeatability tests were less than 1.0% . The average recovery of sulfate ion was 98.40% with RSD of 3.26%

(n=6). Conclusion The method is simple , accurate, sensitive and reproducible,which can be used for the content determination of free

sulfate in Nadroparin Calcium Injection.
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A AR R R AR P i e A SO ) 2 L DR AT R 0
B DA K R o 8 Mt o K5 Wi L v A 17 S5 FEUIE o A TF
TP SHICHR2 - 151, 38 35 0 Ak 0 3% 25 10 55 X R
AT BRI AT .

1 UE5R%E

ICS - 5000 #2515 (3£ [H Dionex 28 7)) o i R
AR MEE T (L5 R 18004, B 4 1 000 wg/mlL) ,
BRI (50 19012, % 0. 1 mol /L) , 3
W P E R E ST B TEAK R R (i 22 FARE
TR A BRA F) LS5 €10477836, & HE M 99. 0% )5
TS 2R 465 1 S Y [ P i A A A 24 e A A B
543 5 A40206E, A41105E , A40805E ; Jf b4 1L 4
T2l A RS L b5 4351 4 F423180403,F42319012,
F423190101 ; KEAE Y fb2= 6 254 PR 7L #5205 ok
73190201,74190202,74190203 ; & 22 25 5 7 < Kt > A7 KR
NS5k 5300(A),5264,5300(B) 157K KBtk

2 AEEHR
2.1 BiEEH

3% 41 TonPac™ AS11 - HC 4 (250 mm x4 mm) ;
3P4 TonPac™ AG11 — HC #: (50 mm x4 mm) ; #1785 -
30 °C 5 HE AN A, HE St IR BE < 35 °C 5 91 i 4 R U
50 mA; HRPE I : 3 mmol /L. Bk R B 1 T (25 BE TR ) 5 3
2.0 mL/min; UEREE .25 Lo
2.2 BEEE

i 2 TG FR AR A HE VA TR (1 000 g/ mL) 35 #: , H
TR A R, LB 1 mL 3 SRR AR 1,2,5, 10,
20 wg 19 FRF G R AR R E I T o K 2 1o LR PR M s M VS
(0. 1 mol /L) f , FHIRVERAR RS, il B AF 1 mL 3 FRAR
50 pg BT, B 1 mL 5 67 BR AR AR 1fE 1A T (10 pg/mL)
3 mL, & [f]— 10 mL 252, MK GEBOE 25, 3850,
RIS X5 8 7 W o BORE i 0.5 mL, IR VE W #R B 2
50 mL, $E5), B0, 4 0. 45 wm TRALE I8 i, B L)k
T, B AR S ST o LA 3 mmol /L B R 40 7 T Cibk vk
WOAER 2 R
2.3 HEFEER

Ao AW LTRERE SR 2.2 W F
3 FPEIAS 25 wL, % 2.1 TR g SR AR E o 45
BN 3.5, 25 F B WO B B AR U € TG T,
DLE 1,

kR R AR I 2. 2 TR RSB R AR A
HEVE WA 25 L, 4 2.1 TR €635 2% (0 AR 0 2 i
SO TE R, DA B AR T 5 v B (X, pg/ mL) B AR A
U6 T AL A AR AR (V) FEAT RN AR RIH T RE Y=
0.07504X-0.01498,r=0.99995(n=5) 45 FE01,
Bt PR AR R A T i M BT 1.0 ~ 20. 0 g/ mlL 8 [l P4 5 0
AR ME R R R

G0 B 12 8 R AR R < X 2. 2 T A R AR XS B A O
W (5 wg/mL) 3& 5, %5 LU RS, Jf 4% 2. 1 00T (35 551
PEREISE , IS EE (S/ N) Ry 351 10 = 1 334G

5%/ uS B/ uS B/ uS
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1. sulfate ion 2. oxalate ion

A. Reference solution B. Blank solution C. Test solution

Fig.1 Ion chromatograms
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PRI it B o 45 SR B R AR A A B Ry 0. 03 g/ mL, 28
FR 4 0. 10 pg/mL,

s B I < R 2 R 2. 2 00 AL PR R A v VTR
(5 wg/mL)25 WL, ¥% 2. 1 Wi F 3% 55 Se it e 6 IR,
IC T AL S5 5 RSD 7 0.39 % (n=6) , RILE
K B AT

FeE PRI B 2.2 TR AR s S &, A0 T
EWRTCE 0,1,3,5,8,12,24 h, # 2. 1 Wi T (A i% 4544
PERESHT I SRR A5 RSD 4 0. 58 % (n=7), 3
2 T b AR 24 h NERGE .

A PR HORE A (L5 o4 73190201) 58 =, 4%
2.2 U kil g 6 Oyl il U, 4% 2. 1 TR g Ak
PRI 0 S0 AR I E T3 3 i o 45 R B R AR -1
TN 374 pg/mL, RSD 4 0.62 % (n=6), FW Jrik
HE MR

IR ISR A 2 e B R 5 F (R it CBRDRRAR 75
B 374 pg/mL, #5924 73190201)0. 5 mL, 3t 6 ), 43
SE 50 mL 2 5O, R B I OA B R A AR UE T
(100 wg/mL)0. 5 mL, FHMVEIBRE 2, 850, 4% 2. 1 TR
T S A AR, HE TSR SR ZE R 1

1 MEERKREER(n=6)

Tab.1 Results of the recovery test(n =6)

REE(mL) HHAT(ug) wAT(pg) MEE(ng) wEG) X(%) RSD(%)

0.5 187 50 238.3 102. 60
0.5 187 50 235.2 96. 40
0.5 187 50 235.9 97. 80
98.40  3.26
0.5 187 50 235.1 96.20
0.5 187 50 234.6 95.20
0.5 187 50 238.1 102.20

2.4 HmEENE
B 12 HERE S 43 B LR EEA AR AR 7 vk OOk 1)
B R TOARE I Ok 2) BT ik O ik 3) ikt 5
7€ AR AR 2,
®2 3IMAECENELERNE (pg/mL,n=3)
Tab.2 Comparasion of the content of sulfate ion in the samples deter-

mined by three methods(pg/mL, n=3)

BE kL AR) R BF FEL AR AR

A40206E 109 152 149 | 73190201 376 408 374
A41105E 130 177 167° | 74190202 249 287 256"
A40805E 218 289 2487 | 74190203 272 315 286"
1423180403 172 21 202 || 5300(A) 88 114 103°
F423190102 164 188 184* || 5264 99 113 1
F423190101 144 181 190° || 5300(B) 91 116 107°

E:HF R RFE 2, P<0.01,
Note: Compared with those determined by method 1 or method 2,
“P <0.0l.

3 g
B 22 2 0 SR ME T R I E A R i T AT Ok
A 7 25 5 (10 1 HEBI AN ), AT e SR S e pe (i
BFIE] R 3 min ) 3 4% TR A AS REAR - 1l 3 B4 G 5 Rtk
AR M J7 125 0 A 45 SR T 4T A I E A5 R ([ 1
HEBIFL) , T RE S A BEL MR B, 52 W AR i A 14
P S L AT v s RGN T A B = B
T VA AN AR A AT, ST B R VRV EE D v, S B
SR NI AL LIS S Bt g N e W RN 1 RO S
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