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# Waters XBridge C, 4 (150 mm X 4. 6 mm,3. 5 um) , %47 4 # XBridge BEH C, 4£(5 mm X 3.9 mm, 5 pum) , %30 48 A BBk 275k (4
20 mmol / L 8% = & 4h 4= 5 mmol / L w9 T A& S A AL4E) - FEL(90:10,V/ V), Ak % 1.0 mL/ min, %0 5% ¥ 4 214 nm, 428 % 30 °C,
HHEH S PLER R A BRI R Z L H1FE 0. 107 7~0. 861 4 mg/ mL(r =0.999 9)%= 0. 109 4 ~0. 874 8 mg / mL
(r=0.999 7). H A 5% @mRELEE R BRI, £ ERHH A 0.107 7mg/ mL #2 0. 109 4 mg/ mL. 4 % B ATk T HHRELE R
RSD 35/ F 3.0%, F 34 AR EDICE 551 A 100. 75% F2 98. 41% ,RSD 531 A 1. 69% F2 2. 20% (n = 9) ; & A MK 3o 45 R 49 RSD 35/
T 5.0%.3 #AE o0 PARMER — A Fo R ARBR AN & B AR TAFAIRE LR W, LA 5 AR A G 2k 2 24 RomiE ik #5
EAR AR L REH, T T R A T & PRI A A AR ER A 0 A
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Simultaneous Determination of Disodium Edetate and Sodium Thiosulfate in Lyophilized

Products of Vulcanized Colloidal for Injection by HPLC
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(1. Beijing Atom High ~ Tech Co. Lid. .Beijing.China 102413; 2. National Atomic Energy Agency Nuclear Technology < Radioactive Drug Engineer-
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neering Technology Research Center ,Beijing.China  102413)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for simultaneous determination of
the contents of disodium edetate and sodium thiosulfate in lyophilized products of vulcanized colloidal for injection (referred to as
lyophilized products). Methods The chromatographic column was Waters XBridge C,; column (150 mm X 4.6 mm,3.5 pm),the
guard column was XBridge BEH C, column (5 mm X 3.9 mm,5 pm),the mobile phase was phosphate solution (containing
20 mmol / L sodium dihydrogen phosphate and 5 mmol / L tetrabutylammonium hydroxide) — methano (90:10,V / V) ,the flow rate
was 1.0 mL / min,the detection wavelength was 214 nm,the column temperature was 30 °C,and the injection volume was 5 pl.
Results The linear ranges of disodium edetate and sodium thiosulfate were 0.107 7 — 0.861 4 mg / mL (r = 0.999 9) and
0.109 4 - 0.874 8 mg / mL (r=0.999 7),respectively;the limit of quantitation were 0.107 7 mg / mL and 0. 109 4 mg / mL,
respectively. The RSDs of precision, stability, and repeatability test rerults were all lower than 3.0%;the average recoveries were
100. 75% and 98. 41%, respectively,with RSDs of 1.69% and 2.20% (n = 9);the RSDs of robustness test rerults were lower than
5%. The contents of disodium edetate and sodium thiosulfate in the three batches of samples were within the specified range of the
quality standard,and the average values were similar to the results obtained by the original titrimetric analysis method used by the
enterprise. Conclusions The method is simple and accurate, which can be used for the simultaneous determination of disodium

edetate and sodium thiosulfate in lyophilized products.
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KN FRE AR W 2 s bR — 4k 4 J@ B A 7, ml
PRUE 257 A 7= A A7 A A R e i RS 1R
Rt b B R B AR ER N 24 2. 0 mg, MK HBIR —HN 24
2. 3 mg, b P B bR o R R i AR B R — AN
B AL R ) 5 1 34 I AE I AE 1 80. 0% ~ 120. 0% 15 [l
N o B, A4 R — A sl A R B A v v
J7 ¥ 0 1 AN i L FE 5 RO AR 83 (HPLC)
phla-ol B kRl R A R AN
PRLOVEE AT Bl N7 TR A S R PR R
A CHL R 81 & 5 HPLC 35, Mg 1 B9 o 2 47 i 42
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1 U5k

1.1 {Y=5

1260 7Y 55 %50 W AH €8 3% A (38 [ Agilent 23 7] ) ;
MS204S B RAF- (R B 4 0. 1 mg) (MS105 BU L+ K
SRS BE A 0,01 mg) , P A Ffi £ Mettler Toledo 23 7l ;
Milli = Q Al 7K ML (F2 [E Merck Millipore N o
1.2 R%

T B A AR R T R T = B A BR A A
#5251k 20230812,20230818, 20230821 ) ; {< s iz —
R TR R A G | | S B R s o N T e o =)
2024010431, #5758 0. 050 07 mol / L) ; AR B R Ah % B
i C LRI RL T AL B e AT IR A L5 o
D2110197, %1 99. 99%) ; I [ B 3% ()7 A ) I A
RS E] AL R 3455437 |5 HBE RN JC/K B R — S350
%A, 10% MU T 3 L EKIFR S K A FLE &
HAFE Ry A el KO AEK
2 HEEHER
2.1 @&

4 1% . Waters XBridge ClgTE(ISO mm X 4. 6 mm,
3.5 pm) ; fAP 4 . XBridge BEH C,g# (5 mm X 3.9 mm,
5 wm) 5 G SAH  BEFRER T (75 20 mmol / L#ER — =8N
F15 mmol / LY T IR EALEL) - HEE(90:10,V/ V) 5ii
2 1.0 mL/ min; K0 9% K 2 214 nm; HEIR 2 30 °C 5 gEEE
75wl
2.2 AREE

TR X RS VAT - BUS /KB S AL 1 5 R R,
TRVt B2 50, il S S A S B VR 12. 6 mg / mL
A T Ak B YA o R A R R 0 % B 10 mg, RS 5 PR
B 25 mLZ&ABEM P, A 0. 05 mol / LAK AR — 445
WU 0. 64 mL S RTABEVS R 0. 8 mL, K AE 25, #2250, i
230 min, RIS, b — TR 0. 43 mg/mL,
T AR R M T MR M 0. 4 mg / mLL, S ARES B9 8 R 6
AR NG 2. 443

HE S A T AT AR BRI W 0. 37 mL, i KE R &
10 mL, #55) , le& AL BT sk 2 4 0. 466 2 mg / mL

A L3t S TRV TR i UL, o A3 A R 5 L,
PE5), 29 30 min, BIAS , Horp &AL AR W B 20 R
HHBER — 4N 2. 6 4% .

IR A X G T R - TP Je s 2 , K P e, TR0 ol
JSF BB S e R B A 3. 6 me / mL AV o

25 P Bl VS VR < A PRV o
2.3 HEFEE

RO R L a0 s B 2. 2 700 T 4 Fh i TR
AIE L 2,01 TN 5 A SRR E 0 R S
o 45 5 2 Bl AR BE R /N T 2. 0, BRIS ISR B R
T2000, FiZ B ERT 1.5, 0 ESCR R, BB
XTRETC T, R L B R A PRI 1,
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1. Disodium edetate complex 2. Sodium thiosulfate
A. Mixed reference solution B. Test solution C. Negative reference
solution D. Blank control solution

Fig.1 HPLC chromatograms

Ltk R SOE RS 8 0] BE S TR C 1 T v
il 8 5 AN A [R5 Bk B2 1 R AT A 6 R A, P AR
iR A4 R R 433 R 0.107 7,0. 215 4,0. 430 7,
0.706 3,0. 861 4 mg / mL, Fi A R 4M T 5t vk 43531 A
0.109 4,0.218 7,0.437 4,0.717 3,0. 874 8 mg / mL . HX
0L A% 2. 1 IUT Ak SRR A i S T AR DA
T 43 B B (X, mg / mL) RS AR bR I TET R (Y) 2
AR AR PEATERAE 1T L LA bk 2 Ff 40 22 900 s 1) e M1 o
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Tab.1 Results of linear relationship and quanitation limit (rn = 5)

A AL B2 A2 r SMHEE (mg/mL)  ZZM(ng/ml)

RIBERZH 0.1077~0.861 4 0.1077
BARAERA 0.1094~0.8748 0.1094

1,=37.486X,-0.0567  0.9999
L=105.88X,+1.7938  0.9997

AR L TR R A A T ik 06 TR AR ) RSD 43331k 0. 62%
0. 67%(n =6) , KUULIHEHE R AT

FeoE i T 2. 2301 AR, 230l T 2
0,6, 12,24 hi§4: 2. 1300 F (i 25 (R sEREI S | 10 S 04 T
TR 235 SRR b R — Ak ANt A R Ak s T AR RSD 243/ T
3. 0%(n = 4) , FLIHERTIA TR S RS 24 h NIEARRE

M BORE & (FiE45 4 20230812 ) 3 f: , H %%
PR , 2L 60y, 74 2. 2350 B 7 ik il 2 B A, 7 2. 133
A PERE I E e SR AR IR S AR
MK M TR — AR AN A B R 41 7 2 1 RSD 43514 0. 27%
0.89%(n=6), KM FIEHEEM R

AR R 8 e SRR (TR
20230812)id it , 94y, 43 A — & T B AR HB IR — 4N
A AR B R B B — %o B VAT, 42 2. 1 00 i SRl
FEDE e SR IR RIAE iR S5 R L2 2,

F2 MEEUREER(n=9)

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

Halgy  HEAE(mg) WAZ(ng) MEE(mg) X(%)  RSD(%)
BB 0.1636 0.2154 0.3779
0.1636 0.2154 0.3777
0.1636 0.2154 0.378 1
0.2102 0.1077 0.3188
0.2102 0.1077 0.3176 00716
0.2102 0.1077 0.3176
0.3271 0.4307 0.7647
0.3271 0.4307 0.7773
0.3271 0.4307 0.7659
BARBBRA 0.1448 0.217 0.3539
0.1448 0.217 0.3538
0.1448 0.217 0.3545
0.1862 0.1085 0.2923
0.1862 0.1085 0.2914 A2
0.1862 0.1085 0.2930
0.2896 0. 434 0.7254
0.2896 0. 434 0.7333
0.2896 0. 434 0.7259

T FE P < B 2. 2 T TR % A VR 4K
AT B, i AN (0. 8,1, 0,1. 2 mL/ min) ,
FEIR (25,30,35 °C), % (200,214,250 nm) Flii 5 41
[BEPRER W (£ 20 mmol / LEEIR —444,3,5,10 mmol / L
PUT AR ALEE) - FIEE(90: 10,V / V) JRHEE & 4k b
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Pk — ) A C A R 0 T R 40 8 A R o 4 SR AE 4%
ST AR R A 2% B 0 R A R 8 0 AN X
FREES/INT 2.0 FUS AR BII KT 2 000, P35 43 25
PIRF 1.5, KM iR — AN FnaR A AR R 0 245 S 19 RSD 241/
T5. 0%, FZWFE AR P R LB kA —E R
BEARAI A7k e AL IR T M R A
2.4 HRFENE

B3 HERE 4% 2 0, #4222, 2 TR 7 i A A i s
W3 2. 100 RS A R R | 0 SR UG T AR, 2 AR
PO R, RO o K R
(%) = (BT BEIE (. x FRRAARTR) /2.3 x 100% ; Bt
REREREN (%) = (5 vk B A (B < AR AR AR /2.0 x
100% | o B¢ 45 555 4l S o2 2000 5 245 R R A5 %6
B AEBR E 1% E M 80. 0% ~ 120. 0% . 45 F- .36 3,

3 HILBNEER(%,n=2)

Tab.3 Results of the content determination of samples (%,n = 2)

s HPLC * Ak
RIBE =4l B BRERA FRMER 4 BAR B 4
20230812 101. 96 104. 55 98.3 106. 8
20230818 105. 83 108. 85 98.7 110. 8
20230821 103.70 104. 23 98.8 102.9
X 103. 83 105. 88 98. 6 106. 8
3 itig

3.1 EIAEARIERE

MR b R — Ak [ ik EL A 2 3 R0 8 6 A o7 32 |, e
BB S K& )E s TEA U REA Hou 45+ 1Y id
B B FEFEAA 10 1 ASHIFSE R FH X — 4k i i
B4R T S5IKHEE TR A e e
FE R HAT RSN S A RS 5 O Tk
VU Z, 1% (EDTA) JE .45 A W0 1 e 5 81 (1gKyy) HEJ P 2
FFe3t (£925.1) > Cu?* (#£]18.8) > Ph2+ (£ 18.4) >
Zn?* (2416.5) > Co?* (#716.3) > Ca?* (£ 10.7) >
Mg2* (8. )M FHrp i Fed+  Cu?* 454 @ B T2 5t
TR Eh & AR R N, 255 % 18 LR A 1Ky
A C AR A0 A9 I8 JE R, BUR G433 % 2 T Ca?* (5
1B45) Me2+ (GALEE ) Fl Co?* (/K& Sk % ) 3 Fh 4 @
BT AR R, AALES SR MR —ARTE B 2% A
AR RREE T B R PR 2, WAL EE SR MR — 4T Bl
PR 25 ) D 3 2 17 10 5 T B o B A FH 7S 7K B AR A 1
SR A B TR o o A R A B A RO R (W TG
1) RHBIRR SN 1. 5~ 4. O (st 2. 5544 ) B
Co?* SR IR — 47873 465 6 I RIS S I (AT R i
3.2 fiEKMIREF

R0 4 - A SCRRHRAE , B AR AR AR N AE (215 + 2)nm
WAL A SR R AR AIE G R 214 nm 1 ARSI O
K AR IR — 8024 6 ) 5 B ACH IR AN 721X I K A ¥ A7



