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Compatible Stability of Ambroxol Hydrochloride Injection with Three Bronchodilators
CAO Rongjuan’, LI Xiangsheng®, LI Qi', MENG Xiangyun'
(1. Hefei Second People' s Hospital , Hefei, Anhui, China  230001; 2. Anhui Food and Drug Inspection and Research Institute, Hefei, Anhui, China 230051 )
Abstract : Objective
tion in 0.9% Sodium Chloride Injection. Methods

To investigate the compatible stability of three commonly used bronchodilators and Ambroxol Hydrochloride Injec-
According to the common clinical concentrations, Terbutaline Sulphate Solution for
Nebulization, Salbutamol Sulfate Inhalation Solution and Ipratropium Bromide Solution for Inhalation were combined with Ambroxol Hy-

drochloride Injection in 0.9% Sodium Chloride Injection. The high — performance liquid chromatography (HPLC) method was used to de-
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termine the content of each component in three compatible solutions and to investigate their stability. Results Within 8 h,the appear-
ance of the three compatible solutions was clear and transparent without change in color,and no gas, precipitation or turbidity was pro-
duced, the pH was stable, and the number of insoluble particles had no obvious change. In the three compatible solutions, the linear
ranges of ipratropium bromide and ambroxol hydrochloride were 23.5-470.4 ng and 135.9 -2 718.0 ng,the linear ranges of salbuta-
mol and ambroxol hydrochloride were 21.9 —438.2 ng and 133.7 -2 674.0 ng,the linear ranges of terbutaline and ambroxol hydrochlo-
ride were 23.6 -471.1 ng and 135.1—- 2 702.0 ng. The RSDs of precision,stability and repeatability tests were less than 2. 0% ,and the
RSD of each component in the compatible solution within 8 h was less than 1. 0%. Conclusion Terbutaline Sulphate Solution for Nebuliza-
tion, Salbutamol Sulfate Inhalation Solution and Ipratropium Bromide Solution for Inhalation can be stably compatible with Ambroxol Hy-

drochloride Injection in 0. 9% Sodium Chloride Injection.

Key words: Terbutaline Sulphate Solution for Nebulization; Salbutamol Sulfate Inhalation Solution; Ipratropium Bromide Solution for

Inhalation; Ambroxol Hydrochloride Injection;0.9% Sodium Chloride Injection;compatible stability
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1. ipratropium bromide 2. ambroxol

A,A’. Mixed reference solution B. Negative reference solution without ipratropium bromide C. Negative reference solution without ambroxol hydrochloride

Fig.1 HPLC chromatogram of ipratropium bromide and ambroxol hydrochloride

8,12 h ), ¥ 2. 1. 1 T i S5 AR EFE I 2 , i SR A A,
FERES B RS NFEIREL S5 RSD 4 0. 68% (n=7),
HRBIRR ST RSD ] 0.07% (n=7), KW ZEET
PSR D 2 FRALAE 12 h WEREPE R 4T

A MR 4% 2. 1.2 TR Jy ik il & A il
AT 6 By, 4 2. 1.1 TR gk SR HERE DN A2, 3 3% 0 i
ORISR SRS HNIRESEN RSD N
1.23% (n=6), 2R K FHI RSD H 0.66%
(n=6), WL TEFHERI .

] WS 6 < A 2 i BRI MR 0. 5 mL TRA X BE
VW CE SN R B 23.52 pg/mL, #h R (IR R
135.900 wg/mL) 1.0 mL, & [f] — 10 mL 2 &I, fin
10% G KEWOEZS 857 A5 5 R IR A A
2 UL AHLA Y 0. 5 mL R A X BE S VA R (B S TR
B 23.52 pg/mL ERFR AR E 135. 900 pg/mL)10. 0 mL,
B A — 50 mL &, 0 10% &8 K% W0E 2%, #
5 AR ER PR IR R M AR H 2. 1. 1 IR S A,
TSR UG TR, TR TSR SRR 1
2.2 BEABSITHRERIRZSENTE
2.2.1 A

A R IR HERERE R 2. 1.1 T R S A
0. 01 mol /L B2 — A AW (% 0. 2% — & e, Wk
W pH 2 5) - LG, BREEVENL , ZH5 LA 10% EL il fRFE 2
4.5 min, & 5.5 min B T2 25% 3 K600 1 2 223 nm (70

THelrE) 245 nm (LR AIRZER )
2.2.2  EWEHE

VD T B ) PR 11, 01 myg  £5 82 20 IR 2% %) B
13.37 mg, ¥ % FR & , il B &% V0 T R EE 1. 095, 2. 191,
5.477,10.955,21.910 wg/mL F1EE B2 & IR R 6. 685,
13.370,33. 425,66. 850, 133. 700 wg/mL 1) R AR A%}
HEA A V0 ARG PR FH 25 E BE (5 mL NS +1 290 T
Jle i + 2 CARIRER ) il & B ALV I, R 2 S 1. 0 mL,
50 mL AR, T 10% S KIS WCE 7, 3250 E
VDT TR R R A TR AR U VB R A 2
Be ke, AR BARER FR IR R ANV T e e, [ £33 V3 T
il 8 77 7 53 ) ) A i R 2 TR AR RN D T I A 9 4 %o
HEH VAR o
2.2.3 FHEFEFHE

LI I 2. 2. 2 T TR A5 T Rt VA Y e S
X HR SV A T L 4 2. 2. 1 T a3 S E BRI
TSRO R (DL 2) o 5 5% 2 F B o B 7 T i
Hh FE 55 A R R A R € T A (] R B B TR] Ak TG T
g, R E R R AT

LR R E RS BRI 2. 2. 2 W F RANIR A% R
PSR, 2. 2.1 BT gk SRR e SR AR, LLE
FERT R (X, ng) AL BR TR (V) AR BRIEA T4 A%
Ml A L H 5 #, V TIEBE R Yi=1704.71 X, +
304. 12(r=0.9999, n =5) , FHEREIRE N Yo=1281. 58X, -

R1 FARREMERILENEURELER (n=6)

Tab.1 Results of the recovery tests of ipratropium bromide and ambroxol hydrochloride( z =6)

#H 4% (mg) M43 % (mg) =l 5 (% ) X(%) RSD(% )
Al B Al B Al B Al B Al B
0.0235 1.3590 0.024 0 1.376 6 102. 13 101. 30
0.0235 1.3590 0.0240 1.3895 102. 13 102. 24
0.0235 1.3590 0.0239 1.3811 101.70 101. 62
0.0235 1.3590 0.0239 1.3813 101.70 101. 64 102.34 10185 078 044
0.0235 1.3590 0.024 1 1.3835 102. 55 101. 80
0.0235 1.3590 0.024 4 1.3930 103. 83 102. 50

AAl AR RiiEE B ABBRARE, A2 3. 460,

Note: Al is ipratropium bromide,B is ambroxol hydrochloride,as well Tab.2,Tab.3 and Tab. 6.
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1. salbutamol 2. ambroxol

A,A’. Mixed reference solution B. Negative reference solution without salbutamol C. Negative reference solution without ambroxol hydrochloride

Fig.2 HPLC chromatogram of salbutamol and ambroxol hydrochloride

F2 DTEREMEBRISRFDURELER(n=6)
Tab.2 Results of the recovery tests of salbutamol and ambroxol hydrochloride(n =6)
#5442 (mg) M43 % (mg) E R (% ) X(%) RSD(% )
A2 B A2 B A2 B A2 B A2 B
0.2191 1.3370 0.218 8 1.3273 99. 86 99.28
0.2191 1.3370 0.2199 1.3322 100. 34 99. 64
0.2191 1.3370 0.2185 1.3328 99.72 99. 69
100. 09 99.41 0. 44 0.85
0.2191 1.3370 0.2201 1.308 0 100. 47 97.83
0.2191 1.3370 0.2205 1.3415 100. 63 100. 34
0.2191 1.3370 0.2181 1.3328 99. 54 99. 69
A2 T HEE, A 6 Rl
Note:A2 is salbutamol,as well as Tab. 6.
529.05(r=0.9999, n=5) &5 REW], W T el FhIR  WOREPRILE 2.
TR RIFEREAE 21.9 ~438. 2 ng 1 133.7~2674.0ng 2.3 BWARBPHGUEARERERZSENTE
90 Bl A 5 AT O W T AR R P 2R R o 2.3.1  BE5H

K 2 R < R 2 ORI TR (5T TR
fig 10. 955 pg/mL, &% #h R 2 1 R 66. 850 wg/mL), &
2. 2. 10 MRS AR A |, SESEERE 6 IR, 0 SR I IH]
LB YD T He B T LAY RSD 4 0.17% (n=6), %k
1% S IR ZRIETFRT) RSD 4 0. 02% (n=6) , WU 2sks 35
KAt

FasE PRI - i 2. 2.2 TR ikl 4 v T e R
MR IR R A S . =R T & 0,1,2,3,5,8,12 h
B fe 2. 2.1 0T Ak A5 A dERE DN e sk AR, IF it
BRI TS ®M RSD N 0.19% (n=7),
HIREIRR SR RSD 1 0.04% (n=7), KW EHET
PRS2 MRS AE 12 h WEREPE R AT

TP 4 2. 2.2 TR 7 il A At A A T
AT 6 13 FEAT T AR T AR T TR i
RV T MeFE &5 RSD M 0.21% (n=6) , ihRA R K
S RSD K 0.24% (n=6) , £ EREN R,

ISR R LR 0. S mL JRA X R AR
(FVD T HElE 21. 910 pg/mL FHFRZIRE 133. 700 pg/mL)
1.0 mL, & [A— 50 mL &84, i 10% /K% B E
5 PRS] A UD T TR R R IR AR B T AL W o
2.2, 1 WUF 35 S5 AR FE D AE 10 e 0 TH AR, IR 5 ]
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ERERE RS R AR AR R 2.2, 1 TR
R4 0215 nm CREA Al AR) \245 nm (FRFRZIRER ) ; F
FEH 220 ulo
2.3.2  HiRH%E

HUR A At ARG BE 5 11,80 mg . $5 12 42 1R & % R &
13. 51 mg, K5 B FR A, il % & 5N HETR &L 1. 178, 2. 355,
5.888,11.776,23.553 ng/mL, & Eh R AR K 6.755,
13.510,33. 775,67. 550, 135. 100 wg/mL [ 514 %t
HE ol VA T o BRI PR FH 25 i L (5 mL NS + 1 345 At
M +2 TR W& AR, K %m0 mL, &
50 mL I, 10% SR KIERUE S, $851 AE Es
A At bR R R 2 TR BRI A A T T o BEARLZ I IR FH 24 i
Fb, DA A ER R S IR Z AR AT AR , R A i v T 45
T35 4 S ) e ey TR 2 VR 2R AR AR A AL A IS T R

pEaSTI T8
2.3.3 FHEFEFHH

L PRI 2. 3. 2 T IR A5 0k i A e B
Xof BTV A L 45 2. 3. 1 UN G A R ERE I A
I TG (DL 3) o 2558 2 il S 4 o B 9 (3%
Hh S TR A X R R L R ) R B I ) Ak G 4
W, R SR LT
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1. terbutaline 2. ambroxol
A,A’. Mixed reference solution B. Negative reference solution without terbutaline C. Negative reference solution without ambroxol hydrochloride

Fig.3 HPLC chromatogram of terbutaline and ambroxol hydrochloride

®3 BHEHNERESREEKIAEER(n=6)
Tab.3 Results of the recovery tests of terbutaline and ambroxol hydrochloride(n =6)
# 42 (mg) M#3Z (mg) B (% ) X(%) RSD(% )
A3 B A3 B A3 B A3 B A3 B
0.2355 1.3510 0.2399 1.3725 101. 84 101. 59
0.2355 1.3510 0.2353 1.3540 99. 89 100. 22
0.2355 1.3510 0.2372 1.3622 100. 69 100. 83
0.2355 1.3510 0.2363 1.3678 100. 33 101. 24 10038 100-95 0-%0 046
0.2355 1.3510 0.2349 1.3617 99. 74 100. 79
0.2355 1.3510 0.2351 1.3647 99. 81 101. 02

E A3 AR, K 6 R,

Note: A3 is terbutaline,as well as Tab. 6.

RIERREE BRI 2. 3. 2 W F RANR G
MR 20 L, 4% 2. 3. 1 TR AR SRR E | il SR
g T AL, AR AR o (X, ng) AR A A | 068 T R R 0 A
CY) AT LA T, 75 1809 7 B2 R A b Akl Yy =
1762.26 X, +5931.90(r=0.9999, n=5), kAR R
i Ya=1290.43X,-1626.35(r=0.999 9, n=5), 4%
SR, RR A At MR R R TR & AR T B A
23.6~471. 1 ng Fll 135. 1 ~2702. Ong JE P 5HAHN AT

i P A 2 R O B 0T B A A T (R A At bR
11.776 pg/mL, & EFR & IR R 67. 550 pg/mL)20 ul,
Fie 2.3 1 TR 35 S5 F AR, B SR RE 6 3K, 105k
UG T AR o 2 SRR A MR TET R RSD 4 0. 23% (n=6),
R F IR RIEH ALY RSD 4 0. 10% (n =6) , LR
2 B R

Fa e MEAR I < 4% 2. 3. 2 T 240 B o & 4 A A
MOERER F IR R B AT = TR 0,1,2,3,5,
8, 12 h B 4% 2. 3. 1 T (A S5 AR ERE I A , T SRl L
FEE i A5 A A AR S %) RSD 4 0. 58% (n=17),
AR REEN RSD N 0.19% (n=7), XWHEIRT
ML SR T 2 R 3 TE 12 h WRRCE TR R AT

TR MR 4% 2. 3.2 TR 7 il & At i A
26 0y, H 2.3, 1 W S IEREN E 10 SR 0 iR 25
FEAT AR B F 1 RSD 19 0.58% (n=6) EhREA RS

0 RSD 79 0.58% (n=6), ZM T EELERL .,

6] i 56 A 2 T BRI T 0. 5 mL IR & X IR
o W R A AR 23,553 pe/mL. B Eh R A R R
135. 100 pg/mL) 1. 0 mL, B [7] — 50 mL %5 &+, i
10% CREKEWELZS 85T, 0 50 T e Eh iR 2
TRR I BER SR 322, 3. 1 TR @il S EERE E 30
SRR EE SR L 3,
2.4 MABRBHMIKZE
2.4.1 S K pH # &

B3 R, 9T 0,1,2,4,6,8 h IS AR
WAL, A2 pHOSEAR 8 h LA RSN HE B I, TG
AR AR O AR, L pH AR SRR 4.

4 3WEMEARSh A pH THIFR
Tab.4 pH changes of three compatible solutions within 8 h
Bk 0h 1h 2h 4h 6h 8h
FRIGEERAERR 4718 4714 4715 4712 4716 4711
WTRBRERR 4747 4741 4738 4740 4733 4.736
HAMKRARE 4702 4.691  4.694 4690  4.695  4.693
2.4.2 FEMEHK

3 BBV, LA 2020 4F i C e 24 8 )30k
BHLI0 7 AT PR GloR B A5 R DL 5

2.4.3 FARBERBEEMEZE
S E U TR 0,1,2,4,6,8 h J5 19 3 Fhit (i
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x5 3IMEAEABREHRBERAETN (=10 pm/25 pm, $i)
Tab.5 Changes of insoluble particles in three compatible solutions

(= 10 pm/25 pm,grain)

B 0h lh 2h 4h 6h 8h
FREEERERR 2.3/0 3.2/0 2.0/0  3.0/0 2.7/0 3.9/0
UTRBREER  5.3/0.3 4.7/0 5.0/0.1 6.2/0 4.5/0 4.0/0.2
RAeRRERE  2.3/0 2.0/0 3.2/0 2.8/0 3.1/0 3.3/0

*6 3IMEEREHEFAAHNEESEHINSENTLER
Tab. 6 Results of content determination of each component in three

compatible solutions after placing for different time

, FakpaRmRn (%) PTRERARR(%)  HFenRmaRi%)

i Al B ) B A3 B

0h 103..00 97.38 101.03 100.39 102.40 100. 80
1h 103. 54 96.72 10178 99.49 102.92 100. 45
2h 102. 54 98.51 101.37 99. 88 103. 46 101.20
4h 102.98 97.53 100. 54 98.72 10401 101. 26
6h 103. 64 97.57 101. 46 99,83 103. 56 101. 53
8h 103.71 98.00 101,12 99.59 103.38 100. 84
i 103. 24 97.62 10122 99. 65 103.29 101,01
RSD(% ) 0.45 0.62 0.4 0.5 0.54 0.38
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