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Study of Related Substances in Ambroxol Hydrochloride Oral Solution from Different Manufacturers by HPLC
CHEN Yang,JIN Wei, YANG Yong-jian(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of related substances (including 6 known impurities, ie.
compound 1,2,3,4,5,6) in Ambroxol hydrochloride oral solution from different manufacturers. METHODS: The related substanc-
es in 161 batches of samples from 20 manufacturers were determined by HPLC. Agilent Zorbax Eclipse XDB-Cs column was adopt-
ed with mobile phase A consisted of ammonium acetate buffer (pH 8.7)-methanol (8:2) and mobile phase B consisted of acetoni-
trile-methanol (8:2) with gradient elution at the flow rate of 1.0 ml/min. The detection wavelength was set at 245 nm, the tempera-
ture of column was 40 °C, and external standard method was used to quantify 6 known impurities. RESULTS: Ambroxol hydrochlo-
ride, 6 known impurities and 5 preservatives were separated well under the chromatographic condition. 6 impurities were good in
linear range (#>0.999 5). The recoveries were from 85.4% to 113.7% , and the detection limits were all less than 5 ng. CONCLU-
SIONS: The method is specific, sensitive and accurate, and can be used for the determination of related substances in Ambroxol
hydrochloride preparations.

KEY WORDS HPLC; Manufacturers; Ambroxol hydrochloride oral solution; Related substances
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Tab 1 Program of gradient elution

FRFIA] , min WA LB, % BB HLfl, %
0~15 74 26
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Fig1 HPLC chromatograms of impurity control solution
1. compound 5; 2. compound 2; 3. compound 4; 4. compound 1; 5.

compound 3; 6. compound 6
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Fig2 HPLC chromatograms of system suitability test
1. benzoic acid and sorbic acid; 2. compound 5; 3. methylparaben; 4.

B )

ethylparaben; 5. compound 2; 6. compound 4; 7. propylparaben; 8.
compound 1; 9. ambroxol hydrochloride; 10. compound 3; 11. com-
pound 6
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Tab 2 Results of limit of detection, precision and recovery
test
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Aoy Foib,ng W (n=6)RSD, % [ (n=4), %
HIREREK 23

a1 4.9 0.1 1122
A2 3.1 03 113.7
593 438 1.4 85.4
k&4 43 03 929
as 32 0.5 102.6
&6 35 0.6 102.0

243 ARMERFEFLE . WALEY 1~6 X Bt & 28 4, I
FRU R B ALEE 1 mi R385 30 pg TR, VE MRV 25
VW KRR 1.0.3.0,4.0,5.0,6.0,8.0 A1 10.0 ml, 43 5] & T
50 ml SR, FHARRERIRG B 2205, 2515 A ilitE R . A4S 4l
SR TR (A) AR T R B (o) AR AL bR b il 2k
Il H 5 FEFIAE DG R B 3.

FBLIRRI AL — 8 ML I P, 45 2% 0T 06 g 17 AR5 Jo o
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Tab 3 Results of linearity test

415y F i G, pog/ml A1y AR LB
HZ=/p| 0.602 6~6.026 A=20.73¢-0.18 0.999 5
A2 0.581 9~5.819 A=32.87c-1.02 0.999 5
fL&w3 0.621 5~6.215 A4=19.25¢+0.05 0.999 6
a4 0.670 8~6.708 A4=29.32¢-0.63 0.999 6
L& s 0.627 4~6.274 A=15.88¢-0.47 0.999 5
A6 0.666 0~6.660 A=27.46¢-0.31 0.999 6

W, 4444y W TR (1 RSD 25 5 DL 26 2, Fe W 7 R 48 1 LI
2.4.5  JFEENSGREE . B2 AR ET ZAGFE 2 BTt
B, KBRS 2 ml, BT 10 ml SRS KB A C2.4.37
TR LR PRI 200 1 ml, RGBSR B B 208, $25 , b
FE LSS R L R LR 2,
2.4.6 EWAIRRENE, BU2.27 TR B4R T IS IA R , A1)
B — B A3 BRERE . 455 76 17 h N AL 3 W FRB T
/N, RSD=1.8% (n=8) ; Hofh -4 7 H4 TE I B A8 1k , RSD ¥ <
0.7% (n=8), FHIXS AR EAEE, TG AL 76 17 h
PRI A2
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7, L mol/L & AL BN R AN IRR R B R 0B, 325
RIS (2) BRI R « B BUAS i 2 mil, B F 10 ml A, il 1 mol/L
SN 0.2 ml, BB, T 1 mol/L FhFR s h A,
TR R R B 205 45, R4S . (3) AL BEIR « BLHUAS 2 ml,
BT 10 mlat i, inv el S AL SR W 0.2 mil, BCE R,
BRRIR R B 205 5550, IS (4) @RI  BUAS B, 105 °C 4%
PEFRCE S, B HE R I2 ml, B 10 ml SR, A RS
TR 0B F2 57, A5 (5) JEREmEIR  JBOAS b, TR F 2 4>
EAMEAT (254,365 nm) T HCE SR, B2 ml, BT 10 ml &
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Fig3 HPLC chromatograms of damage test by high temper-
ature
1.benzoid acid; 2, 3, 4.unknown impurities; 5.compound 1; 6.ambroxol

hydrochloride ; 7.compound 3 ; 8.compound 6
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Fig 4 HPLC chromatograms of single excipient solution of
sucrose
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Tab 4 Results of each known impurities in samples from dif-
ferent manufacturers

TR B EY, % a2, % a3, % KEv4.5.6,%

%A 10 0.04~010  0~0.07 0~0.07 N/D
J"%B 11 0.10~0.14  0~0.02 0~0.22 N/D
I"&KC 9 0.39~047 N/D 0~0.08 N/D
J"%D 17 026~143 N/D 0~1.09 N/D
I'XKE 27 0.11~0.24 N/D 0~0.03 N/D
I KE 7 0.10~022 N/D 0~0.07 N/D
I'RG 3 0.04~0.05 N/D 0.04~0.06 N/D
I %H 4 0.17~027 N/D N/D N/D
K1 18 0.07~0.17 N/D 0~0.05 N/D
J"%] 8  0.08~0.15 N/D 0.1~0.26 N/D
KK 8  0.11~0.14 N/D N/D N/D
"KL 4 039~0.54 N/D 0.16~0.65 N/D
%M 4 0.18~0.24 N/D N/D N/D
%N 8  0.07~0.13 N/D N/D N/D
e 6  0.06~022 N/D N/D N/D
J"KP 6  0.07~0.08 N/D N/D N/D
I"%Q 1 0.51 N/D N/D N/D
"R 6  0.07~0.08 N/D N/D N/D
I"KS 3 0.12~0.13  0~0.06 N/D N/D
KT 1 0.54 N/D N/D N/D
3 e
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W= aé'a EIMEERBREATTYHAY R (LI Il R KA O A AR FRAREDTRERER) T
o Tk )ﬂ)iﬂ‘ﬁlm»’tﬂi#ﬂ ik, BN Agela Cis, iR 3048 4 TH-0.2 mol/L B 85 4% 753% (60:40) , J&i% 4 1.0 ml/min, A2
30 C, kK273 nm, 4R EREHEELEMH T, EROE5AXD R TAS B, KAKCE A K&K FAREKADT
L b A RN \;;luy 1.616~8.080,2.844~14.220,0.808 0~4.848 0 pg/ml(r 3 % 0.999 8) , A WK % (n=9) 5 3]
99.7% .100.5% .99.7% ,RSD %% %4 1.3% .0.7% .1.0% , M| [E5-#] 4 2.323 . 1.138.2.323 ng, %145 & FHEH T HEE
e EIE A AR R R R A IT P Sl i e A R A E
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Determination of Related Substances in Vinpocetine for Injection by RP-HPLC
YUAN Li-jie, YANG Ben-xia, CHEN Jie(Henan Institute for Food and Drug Control,Zhengzhou 450003, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of related substances (known impurities including eth-
ylvincaminate, apovincamine, methoxyvinpocetine and other impurities) in Vinpocetine for injection. METHODS: RP-HPLC meth-
od was adopted. Agela Cis column was adopted with mobile phase consisted of acetonitrile-0.2 mol/L ammonium acetate solution
(60:40) at the flow rate of 1.0 ml/min. The column was maintained at 30 °C and detection wavelength was set at 273 nm. RE-
SULTS: Related substances were completely separated from the main constituent. The linear range was 1.616-8.080 pg/ml for eth-
ylvincaminate (»=0.999 8), 2.844-14.220 pg/ml for apovincamine (#=0.999 8) and 0.808 0-4.848 0 pg/ml for methoxyvinpo-
cetine (#=0.999 8). The average recoveries were 99.7% (RSD=1.3% ), 100.5% (RSD=0.7% ) and 99.7% (RSD=1.0% ), re-
spectively (7=9). The detection limits were 2.323, 1.138 and 2.323 ng, respectively. CONCLUSIONS: The sensitivity, precision
and specificity of method can satisfy the requirements. It can be used for the quality control of known impurities and other related
substance in Vinpocetine for injection.

KEY WORDS Vinpocetine for injection; Related substances; RP-HPLC
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Fig 5 Molecular structure of ambroxol hydrochloride and
partial known impurities

a. ambroxol hydrochloride; b. compound 1; ¢. compound 6
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