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Study on the Reaction Impurities Between Bromhexine Hydrochloride and Excipients in Bromhexine
Hydrochloride Injection

ZENG Zhili'?, WU Zhongli’, LIU Baolin?, JIA Fei’, LOU Jinfang®, YU Lushan'"(.Zhejiang University, Hangzhou
310058, China; 2.Hangzhou Bio-Sincerity Pharma-Tech Co., Ltd., Hangzhou 311103, China)

ABSTRACT: OBJECTIVE To identify, synthesize and analyze the structure of unknown impurities unique to bromhexine
hydrochloride injection and set the impurities as known impurity to control. METHODS  The structure of unknown impurities
was derived through two-dimensional liquid chromatography tandem mass spectrometry(2DLC-HRMS/MS), and the source of
impurities was derived based on the product's prescription process. The mechanism of impurities generation was analyzed, and
impurity monomers were obtained through directional synthesis. The structure of impurities was confirmed using techniques such as
2DLC-HRMS/MS and nuclear magnetic resonance. Finally, HPLC was used to verify the analysis method of impurities.
RESULTS It was confirmed that such impurities were produced in a reaction between bromhexine and the excipient glucose. The
correction factor of the two impurities were 2.2 and 2.4, the analytical method was specific and reproducible. CONCLUSION Name
the two injection specific impurities as impurity 1 and impurity 2 respectively, and use them as known impurities to be included in
the standard, calculate the impurity content using the self control and correction factor method. This study is of great significance in
guiding the impurity control of bromhexine hydrochloride injection and the screening of excipient glucose.

KEYWORDS: bromhexine hydrochloride; impurities analysis; unknown impurity; LC-MS/MS

R O 4 TR N CH, BN, HCI, 454 NH, iij
AOLE 1. EERIRCH NGRS ARy, B Br N
BB E e, FEHTIRITIENE X CH,, HCI

HER., SCREEW ., XREP K. WEA A L
@%ﬂxx%@&%%%mohﬁﬁmﬂzgmﬁ L \

BER F1 5 AR B A R R, e ) EIRSAEAR

H e &L = I » 1T Fig. 1 Structure of bromhexine hydrochloride

R R R 0, B A SRR, RENS

FA i HE AN HATEh R O AL Gh44 Bisolvon®™, HBRSEL EE N PRI IE B
FRH . OMRAR . BSss ., mEZRZ NS b E s EERT, RIEhETAg T
DA YRR TR TR O BT ST S U IR o 2h kA% AFSE (2020 4ERR) Bl , 2018 4 [ Ji RIFFI R 40
B A FIE H AR B3R O i, B B ERIR N 2.72%. PFIR R S e E E R

1EZRN: B8, L&, Wit E-mail: 470122685@qq.com BEEE: KT, B, W, 2R E-mail: yuls@zju.edu.cn
378 - Chin J Mod Appl Pharm, 2024 February, Vol.41, No.3 PRI 227 2024 4F 2 F 45 41 3545 3 1



https://doi.org/10.13748/j.cnki.issn1007-7693.20223213
https://doi.org/10.13748/j.cnki.issn1007-7693.20223213
https://doi.org/10.13748/j.cnki.issn1007-7693.20223213
mailto:470122685@qq.com
mailto:470122685@qq.com
mailto:yuls@zju.edu.cn

54 RIEH, 2019 PR R G905 & 1Y FET-
4 65.02/10 J74,

AR A SRR, o
RO . RIILAF R & 5 2 il 0] B 6 AT R — 2
()R PR VR O BT T S B A R 1 ol i DA R g
FHE.

ER R TR O R 24 SR R IR B Y o e
FEARRT G Horpr, H E 278 2020 A5 R AR IR
TERBE R KRR OB A, e
MZBURZemT 10, HARZ M X I R R O
BrE R, (H R R B % B, Rk 25
10.0 FiUSCER T SR RRTR CUBTIRRL G, i3k ) 24
FiRZeBi A, B, C. D, E". DL EZumids b
RO R B B T A4 sk B 2= 0. 24
FE I BANAETF & R R IR OB S i ft b, &3
T IAHORIGER A BT (B2 0.5%) R T4E
R (0.2%), Zafi BARTES Ll R b ik th & 5
R AR — 2, {HE AR ICH $5 = J5 0
Q3B(R2) W MLAE , ZATTME L T a2 e B,
M T 259 24 o s B nAS R KU, 75 7 A 4
i, PIXZ AN 2% A T 25 A AT AR AT A2
1 XE5RF

Agilent 1260 #4550 AH € 154X (35 [E Agilent
2N Al); A% Agilent ZORBAX SB-C, £ 45 ik
FH+QE #4155 43 B i 6 A (36 R FE B KA H]);
400 MHz ¥ i 24 3 35 {3 F 500 MHz A% 56 4R %
A (ZEH Bruker A 7)); KQS5200DE AL A Y (B
i # S AL EE A B A Al ); S210 A pH I .
XPE26 RIHL 43 Afr KV (Mge 9 -F6 0] 24U 4% i
AR

R OB @ mL : 4 mg)(H A /7
1 kR Stt, 5. 8981004); hEAIR C TS
W (2mL : 4mg) (A {2k, 5 1902001, 1902002,
1902003); HEEF N (g al, 32 E Merck 2~
Fl); BEER A . BEER A = LM (orbral, 2
LA A BRA 7D B4k 1 Milipore 8 26
TR o
2 BRRESHFFHRFHERSTSER RN
£
2.1 ERBRVR ORI B A A AT

HRYEALR AL i 2 T2, MR C B
At AR 2- R H R B R 2 IR AR 2R
BRI Z%5 2004 4F 2 J1 55 41 %565 3 10

(-2 EE-3,5- IR HER), S =it 5
FA Y, PR N-HOIEIR OO 4R A A5 2R OB,
5 R 2 BUER 5 R A5 B R RV OB . JE 2ot Uk
BT ok e P 2R g B o ) A il g 2
R, EBHEAEhE G T RO 24 8 e i
A. CHIDRNIFEEGM T 2248, K2y i
B. B[R4, A SRR T (N f
1h)o AT AE AR ULIET 2.
2.2 ERBRVR OB ST AR AR TR U A3 b
R OO T AR LA TR .
ZPREAIE ST K, @b Ty R A B, R
) 269 W5 55 AN 0 A 2 BE 152 52w AR X £R BR B (]
(relative retention time, RRT)0.42 A& %l 4% it ) =
A, GERER 1. [FIRFAHFSE A A AN [ b7
I (90%, 92.5%, 95% Hl 100%) AHE & Al A7 ¢
YT, R BRIZ 2% o B A Ty v 2 W P St 1S i v
K, BRI 2, RVIFHR A FE RRT 0.42 44
J A B R R

k1 AhwEES A REEERRHEE
Tab. 1  Comparative study results of impurities of adding
glucose and without adding glucose

%

Fffh
RRT 0.42 ZfiD RRT0.74 Z4IA Z:JiB

IR CR K ) ND 0.01 0.04 0.05 ND

AT RIHECR ) ND 0.01 0.04 0.04  0.03
IR K H) 0.49 0.01 0.04 0.04 ND
I KA 0.49 0.01 0.04 0.04  0.02
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Tab. 2 Comparative study results of impurities with different
adding glucose additions

- - T/ Y%
Gkl N
RRT 042 #<iD RRT0.74 Z4A Z%JiB
90%4k 5tk CK ) 0.45 0.02 0.03 0.04  0.04

92.5%4b 77 L (K HH) 0.48 0.02 0.03 0.04  0.06
95%4b 7 E (KT 0.50 0.02 0.03 0.04 0.06
100%4h 5 18 (KT 0.52 0.02 0.03 0.04  0.06
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57.0 0 95 5
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Fig. 3 2DLC-HRMS/MS spectra of impurity

A-Primary mass spectrometry; B—partial magnification of primary mass

spectrometry; C—secondary mass spectrometry.
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3.24(m, 2H), 3.21~3.15(m, 1H), 3.09~3.04(m, 1H),
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1H), 0.51(s, 1H), 0.29(s, 1H), 0.07(s, 1H).
BC-NMR (MeOD, 400 MHz) § 147.49, 136.71,
134.41, 133.53, 120.52, 116.32, 73.66, 73.61,
73.05, 7215, 64.79, 64.07, 5739, 52.12,
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#4 LC-MS 4 T#3E
Tab.4 LC-MS analysis data

i YJ U [ /min [M+H]"/mz

HEME 770 22

PR BT (miz) o]

LR IR 7.410+0.025 537.058 9
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19020024t 4 1l il 771 7.42040.025 537.059 0

19020034t 4 il il 771 7.42040.025 537.058 6

898100441t 2 L il 571 7.419+0.025 537.058 9

CyoH,BE,N,0, -0.93
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114.128 0

261.8857
537.058 9 OH

423.9379 5 ol
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Fig. 11 HPLC chromatograms of system suitability solution
for specific test

1-EP impurity C; 2—impurity 1; 3—impurity 2; 4-EP impurity D; 5-EP
impurity E; 6-ChP impurity [ ; 7-N-oxide impurity; 8-bromhexine; 9-EP
impurity A; 10-EP impurity B.
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Fig. 12 HPLC chromatograms of excipient solution for
specific test

1-excipient.
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Tab.5 Recovery test results %
FSii e TPk R FHfE RSD
A1 97.5 98.1 99.9 98.5 2.5
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Tab. 6 Test results of impurity 1, 2

. F/%
FEFAIES
el A2
1912001 0.53 ND
1912002 0.53 ND
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Fig. 13 HPLC chromatograms of test solution
I-impurity 1.
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