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Study on determination of papaverine hydrochloride
injection and its related substances
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Abstract Objective: To establish an HPLC method for the determination of papaverine hydrochloride injection and
its related substances. Methods: The separation was performed on a C5 column(250 mm x4.6 mm 5 pm) with a
mixture of 0. 005 mol * L. ™" heptane sulfonate sodium in 0. 01 mol * L' potassium dihydrogen phosphate solution
( adjusted to pH 3. 0 with phosphoric acid) — methanol( 50:50) as the mobile phase; The flow rate was 1.0 mL

min "' and the UV detection wavelength was 254 nm. Liquid chromatographic method coupled with electrospray i-
onization — mass spectrometry( LC — MS) was also used to identify the related substances. Results: The new method
showed good resolution and a linearity between peak area and papaverine hydrochloride concentration was achieved
in the range of 0.5 =150 wg * mL ™" with r =0. 9997; The average recoveries(n =9) was 101.7%. The impurity
in injection may be from photooxidation products according to LC — MS. Conclusion: The method is proved to be

specific sensitive and accurate and can be used to control the quality of papaverine hydrochloride injection.
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Fig 1  Structures of papaverine hydrochloride and related substance
A. ( papaverine hydrochloride) — B. ( papaverinol)
1
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Tab 1 The formulations of papaverine hydrochloride injection in different manufacturers

( manufacturer) ( papaverine hydrochloride) ( EDTA -2Na) (‘active carbon for injection) ( water) ( to make ampoules)
A 30 g — — 100 mL 100
B 30g 0.05 g — 100 mL 100
c 30 g 0.06 ¢ 0.3¢g 100 mL 100
(50:50) ; 1.0 mL * min"'; 1254
nm; 120 pL.
2000,
3
3.1 6
(1 mol * o 4 T 8 12 16 20 t/min
L™ )\ (8 mol * L' 2
) 30% . ( 24 h) . Fig2 HPLC chromatogram of sample destroyed by oxidation
( 10 d) 1. (solvent) 2 3. (impurity) 4. ( papaverine)
1 mL 2 mg 20 pL Y =168.4X +55. 36 r=0.9997
HPLC o 0.5~150 pg * mL™'
3.3 N
2, o
3.2 0.25 ng(3
! ml ) I ng( 10 ) -
0.5 1255102550 100 150 pg 3.4 6 w g”
3 20 60 pg ° ml ™!
pl 3 20 pL
() (0) RSD

0.6% -
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3.5 1 ( PHO80101) 3.6
2 ( Waters 2695 Agilent 1100) 3 80% 100%
:SepaxGP Cjg ODS C,; Waters Sun— 120% HPLC
Fire C 4 HPLC ( ) o
o (n=9) 101. 7% 2,
2
Tab 2 Results of recovery test
(‘added) /g ( found) /g ( recovery) /% ( average recovery) /% RSD/%
481.37 486. 42 101.0 1017 1.2
475. 49 480. 34 101.0
478.35 493.36 103. 1
599. 19 608. 56 101.6 101.8 0.64
598. 55 606. 13 101.3
597.86 612.84 102.5
720. 66 728.74 101.1 101.7 0.61
722.85 739.97 102. 4
724.01 736.31 101.7
3.7 “3.9” (60 o
pg s mL™") 012481224h o .
24 h 0.3
RSD 0.34% .
3.8 Cis 0.79 ~0. 83 o 3,
3 Cys

Tab 3 System suitability comparison of determination between different C,; HPLC columns

( column)

( ratio of mobile

( flow rate) /mL *

( retention time) /min

( number of

(relative retention time)

( resolution of

phase) min ~! theoretical plates) ( excipient) ( impurity) impurity)
Agilent - HC 50:50 1.0 8. 133 4614 0.28 0.83 3.24
(250 mm x4. 6 mm)
VP - ODS 50:50 1.0 5. 066 2190 0.28 0.82 2.60
(150 mm x4. 6 mm)
Agilent - HC 55:45 1.0 13. 487 4427 0.17 0.79 4.18
(250 mm x4. 6 mm)
VP - 0DS 55:45 1.0 8.452 2777 0.17 0.79 3.41
(150 mm x4. 6 mm)
Agilent - HC 55:45 1.2 11.211 4335 0.17 0. 80 4.02
(250 mm x4. 6 mm)
VP - ODS 55:45 1.2 6.984 2571 0.17 0.79 3.27

(150 mm x4. 6 mm)
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3.9 ; 1 mL 100 mL
1 mL 60 pg o
; 20 pL
; 20 pL
3 .
2005
2 ( )
o 4, 0.8 o
4 2 (%) 3.11
Tab 4 Results of two assay methods 2005 IX A
( non - ( Y) o
( manufacturer) ( Lot No.) ( HPLC) aqueous litration) 450 nm
A 080101 -1 98. 85 97.94
A 061001 -2 97.43 98.76 ° A B.C
B 07100813 99.15 101. 4 450 nm
B 07022613 99.22 101.7
C PHO080101 99. 40 99. 66 ( 5) . 3
C PH070201 101.9 100. 3
( 1) A ED-
TA EDTA
3.10 i
1 mL 1 mg
5

Tab 5 Results of related substances determination

( manufacturer) (Lot No.) ( the biggest impurity) /% ('sum of impurities) /% ( colour) (A450 nm)
A 080101 -1 0.47 0.47 Y-6 0. 1031
A 061001 -2 0. 62 0.62 Y -7 0. 1822
B 07100813 0.17 0.17 Y -2 0.0196
B 07022613 0.16 0.16 Y-2 0.0337
C PHO080101 0.17 0.17 Y-2 0. 0551
C PHO070201 0.23 0.23 Y-2 0. 0479
4 LC-MS
4.1 1C :Cs  (Sepax GP 250 mm &
x4.6 mm 5 um) ; :0.1% - (85:
15) ; 1.0 mL * min"'. 1
4.2 MS ESI l
3.5 kV 0.2 MPa 8 L 0 5 10 15 20 25 t/min
* min "' 350 C. 3
4.3 Fig3 Chromatogram of papaverine hydrochloride injection
| L 1 mg . 1. (impurity) 2. ( papaverine)
3 . 5

4 5.1
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Fig 4 Positive ion mass spectra of papaverine( A B) and impurity( C D E)
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