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HPLC determination by gradient elutionof related substances
in tiopronin injection

LU Jing — guang WANG Li —yun PEI Lin LI Xin - rong
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( Qingdao Institute for Drug Control Qingdao 266071 China)

Abstract Objective: To establish a method for the determination of related substances in tiopronin injection by
using gradient elution of HPLC. Methods: C ; column was adopted; Mobile phase consisted of buffer ( pH 3.2) —
methanol with gradient elution at a flow rate of 1.0 mL * min~' and the detection wavelength was 210 nm.
Results: Tiopronin and its related substance were oboviously separated under the chromatographic system decribed
above. Conclusion: The method is sensitive accurate and specific.
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10A \ ClassVP o
2 1: GRACE ALLTECH Alltima C,; AQ (5 pm
] 250 mm x4.6 mm ) ; 2: Phenomenex Luna Ci4
(5 pm 250 mm x 4.6 mm) ; 3: SHISEIDO
o CAPCELL PAK C, AQ (5 pm 250 mm x
49 4.6 mm) ; 4: DIMA PLATISIA C;; ( 5 wm
7 250 mm x4. 6 mm) .
1 RN 7 1.2 ( M070301)
o HPLC ; ;
Merk : Millinpore :
N 49 (7 ) -
o 2
2.1 : GRACE ALLTECH Alltima
1.1 LC - 10A : CgAQ (5 um 250 mm x4.6 mm ) ;
LC -10AT .SIL - 10A \SPD - 210 nm; 1.0 mL * min " ';
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Tab 1 Gradient elution conditions

(time) /min ( mobile phase) A — B

0 95:5
25 70:30
26 95:5
36 95:5
2.2 A
1 mg * mL ™! X
A 1 mL 0.01 mg
; 110 C 3h
A 1 mg * mL™'
30 pL
20%
30 pL
1.5
30 wL
3
3.1 3
50 mg) 50 mL 2
1 mol + L' 1 mol *« L'
1 mL 1h I mol » L'
+1 mol « L' pH
7 3 3% 1 mL 1h
A o 2
110 C 3h 4500 Ix 6 d
A 1 mg * mL™' o
5 N N
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Fig 1 The exclusion inspection of detective method

A. ( destroyed by light)  B. ( destroyed by alkali)
C. ( destroyed by acid)  D. ( destroyed by heat)
E. ( destroyed by H,0,) F. ( sample)
G. 1( excipient 1)  H. 2( excipient 2)
L. 3( excipient 3)
1. ( tiopronin) 2. ( tiopronin disulfide)
3.3
25 mg 250 mL A
1.0 5.0 10.0 25.0 50.0 mL 100 mL

A “© 1”7

6 30 ul.

(4) (C pge+mL™")

A=2.4442 x10"C - 1.7934 x 10* r=0.9997
1 ~100 pg * mL™'

3.4 “3.37
6
RSD  0.6%

10 pg * mL ™'
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3.5 1: GRACE ALLTECH  Allima C, AQ
A 3 (5 pm 250 mm x4.6 mm ) ; 2: Phenomenex
0.4 ng. Luna Ciy (5 pm 250 mm 4.6 mm) ; 3: SHI-
3.6 SEIDO CAPCELL PAK C;y AQ (5 pm 250 mm x
6 A 1 mL 4.6 mm) ; 4: DIMA PLATISIA C;; (5 wm
1 mg 6 250 mm x4. 6 mm) .27
3204304 RSD
0.6% o
3.7 1 4
0~11h 1h 49
RSD 0.3% 0.6%
11 h o 2,
3.8 4
2

Tab 2 The related substances by proposed method compared with original method

( content of tiopronin disulfide) /% ( total content of impurity) /% ( method and time forimpurity detected)
( sample No.)
( original method) ( this method)  ( original method)  ( this method) ( original method) ( this method)

1 1.5 1.8 1.7 2.1

2 1.4 1.7 1.6 2.1

3 1.6 1.9 1.8 2.0

4 1.5 1.6 1.6 1.9

5 1.3 1.6 1.4 2.0 HPLC 2

6 1.2 1.4 1.3 1.5

7 1.4 1.7 1.6 2.0 120 min( iso—

8 1.1 1.6 1.3 1.9 cratic elution by HPLC

9 1.6 2.1 1.9 2.4 time for total related

10 0.9 1.2 1.2 1.5 substances detected is

11 1.3 1.6 1.6 2.0 more than 120 minutes) HPLC

12 1.1 1.5 1.4 1.8

13 1.1 1.6 1.4 1.8 36 min

14 1 1.9 1.8 2.3 ( gradient elution of

15 1 L7 1.5 1.9 HPLC time for total
related  substances

16 ( not detected) 4.1 0.2 4.5 HPLC 3 detected is 36 mi-

17 ( not detected) 10.5 0.4 10.9 nutes)

18 ( not detected) 6.1 0.3 6.4 180 min( iso—

19 ( not detected) 6.0 0.2 6.2 cratic elution of HPLC

20 ( not detected) 5.1 0.2 5.5 time for total related

21 ( not detected) 4.5 0.2 4.8 substances detected is

22 ( not detected) 4.0 0.1 4.4 more than 180 minutes)

23 ( not detected) 2.0 <10 2.2

24 ( not detected) 2.1 <1.0 2.5 TLC  ® ( thin —

25 ( not detected) 2.8 <1.0 3.0 layer chromatography)

26 ( not detected) 4.1 <1.0 4.2
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( content of tiopronin disulfide) /%

( total content of impurity) /%

( method and time forimpurity detected)

( sample No.)

( original method)

( this method)

( original method)

( this method)

( original method)

( this method)

27 ( not detected) 3.0 <L.0 3.3 TLC  ® ( thin —
28 ( not detected) 2.2 <1.0 2.4 layer chromatography)
29 ( not detected) 3.1 <1.0 3.3
30 ( not detected) 3.8 <1.0 4.0
31 ( not detected) 2.6 <1.0 2.9 TLC 8 ( thin -
32 ( not detected) 2.7 <1.0 3.0 layer chromatography)
33 ( not detected) 3.3 <1.0 3.6
34 ( not detected) 4.1 <1.0 4.3
TLC 5 ( thin - HPLC
35 ( not detected) 3.0 <1.0 3.2
layer chromatography)
36 min.
letecte 1. 1. L.
36 ( not detected) 3 <1.0 6 ( gradient elution of
37 ( not detected) 1.1 <1.0 1.4 HPLC time for total
38 ( not detected) 1.2 <1.0 1.4
TLC 7 ( thin — related  substances
39 ( not detected) 1.3 <1.0 1.6 X .
layer chromatography) detected is 36 mi-
40 ( not detected) 1.9 <1.0 2.1
nutes)
41 ( not detected) 1.8 <1.0 2.1
42 ( not detected) 1.6 <1.0 1.8
43 ( not detected) 11.1 <1.0 11.3
44 ( not detected) 8.0 <1.0 8.1
45 ( not detected) 5.1 <1.0 5.2
TLC % ( thin -
46 ( not detected) 6.3 <1.0 6.6
layer chromatography)
47 ( not detected) 8.1 <1.0 8.3
48 ( not detected) 13.6 <1.0 13.8
49 ( not detected) 12.0 <1.0 12.3
5 3.2) o
5.1 4 5.2
0.07 mol + L™ ?
0.5% ( pH 3.5) 6 o
> 0.1 mol L™ ( 40%
pH  3.2) - (95:5) g
0.025 mol * L™ ( pH 25 min 30% N
3.2) - (95:5) 10 ; 30% 5 min,
100% 10 min 25 min
120 min; 5% o
5.3
16
90 min; o
10 o
0.1 mol » L~ ( pH GRACE ALLTECH Alltima C,,
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