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Pharmacokinetic Study of Ambroxol Hydrochloride Solution for Inhalation in Lung Tissue of Rats

PING Li,HONG Yawen ,WU Yue

(College of Pharmaceutical Sciences,Zhejiang University + Center for Drug Safety Evaluation and Research of Zhejiang University ,Hangzhou,
Zhejiang , China 310058
Abstract: Objective

lung tissue of rats. Methods

To investigate the pharmacokinetic characteristics of Ambroxol Hydrochloride Solution for Inhalation in the
Ultra — high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS / MS)
method was used to determine the content of ambroxol hydrochloride in the lung tissue of SD rats. The chromatographic column
was the Waters Acquity UPLC BEH C, column (100 mm X 2.1 mm, 1.7 wm),the mobile phase was 0.1% formic acid aqueous
solution — acetonitrile (gradient elution),the flow rate was 0.3 mL / min,the column temperature was 35 °C,and the injection volume
was 5 L. The electron spray ionization was adopted with the positive — ion multiple reaction monitoring mode. The lung tissues of
rats were collected before giving Ambroxol Hydrochloride Solution for Inhalation and after 0.083,0.25,0.5,1,2,4,6,8,12,24 h of
giving this drug (equivalent to 22.5 mg ambroxol hydrochloride) , and pharmacokinetic parameters were calculated by the DAS
3.0 software. Results The linear range of ambroxol hydrochloride in lung tissue of rats was 10 — 1 000 ng / mL (r = 0.998 6,
n = 7). The results of precision, stability, recovery tests and matrix effect all met the methodological requirements. The half — life
(t,,,) was 4.33 h,the peak concentration (C, ) was 3 997.40 ng / g,the area under the plasma concentration — time curve
(AUC,_,) was 4 311.88 (ng - h) / g,the mean residence time (MRT,_,) was 2.74 h,and the clearance rate was 5.05 (L -h) / ke.
Conclusion  This method is easy, accurate and reliable, which can be used for the pharmacokinetic study of Ambroxol

Hydrochloride Solution for Inhalation in lung tissue of rats.
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ThIRZ IR N TR CHAER N BTG PEAC , al 2
TR IR T A S 266 R 5 0 1 I B 2 2R R
MTTA A 2 HERR | i PR 32 28 367 SV B i
RS R 3 ERRR AT AR K S N 45 25 ANl HL
G , TS SR ARMNEZE AL 2l i 2
W LA e B ) ks T i, e g O A, L
FE S G ST AU 0 o AR ek e B 25 24 ] RE S B A
RS WFTE R B, 5 A A TR TR R T T ik
25 1 R4 25 A0 R A7 28, ELE AR 1 R 25 Wy bk, Birs

"EEWHE i K S AL A [SYBJS202206]

FTE TN, B R AR B/ G RIS FH 3z 0 =9 AR 5%
HEE ST TR BRI AL ZUN A R R R S IR R S W 25 AR
hah 12 (R PR 25 302 ) 5 5805 1, I AT R IR
TRRE WA Im R R 2 2%  HE I T .
1 R RAG53Y
1.1 {8

Waters Xevo TQS % i 15y &5 W i e A AX (36 H
Waters 22 F) ) s PARI BOYN 5 & 45 25 fb W AFL (72 [F] Pari
23w 5 XS205 B HL 3 At K AP (i -t Mettler Toledo 23

F—1EE W, &, AL, B ER R, BER T 6 A 5T A S R b A F, (B F 424 ) Pingli552@ zju. edu. en.

54



202447 A 20 H 5533 555 14 )
Vol. 33, No. 14, July 20,2024

&%

China Pharmaceuticals

HFIE-
Pharmacy Articles

Al G4 0. 01 mg) ; Eppendorf 5817R Y 2500 HIL (i %]
Eppendorf 23 7] ) s MTV — 10 B 245 iR IR AL (L2
R PR AT o
1.2 %4

ER TR Z IR R A 5 (A5 100599 - 201905, 75 i
99. 9%) , F 5 e XT B & (L5 100615 - 202005, 7%
15 100. 0%) , P10 F 6 b 24 Sl R A e 5 A H
LR IR RV W (5[5 Boehringer Ingelheim Espana S. A,
L5 o0 428731, HUAS A EESZ 2 mL: 15 mg) ; HEE 2 JE
Ry aggal, K B AtiK .
1.3 ¥

SD K Fl 66 H, SPF 2%, {A& Fi 1t 180 ~ 220 g, MEAf: 4%
W F bt 4 R e SE R S R A R R [ SE 5B
Wy HE P AT IS - SCXK (5)2016 — 0006 ] -
2 HAEEER
2.1 REEH

A2 AR Waters Acquity UPLC BEH C
(100 mm x 2. 1 mm, 1. 7 wm) ; M SIAH R 0. 1% H FRIK %
W(A) - W (B) , #6 BEVE (0 ~ 1. 00 min B 90%A —
5%A, 1.00~3.50 min B} 5%A, 3.50~3.51 min H}
5%A — 90%A , 3.51 ~5.00 min I} 90%A) ; Ji i K
0.3 mL/ min; F:3 K 35 °C; dEFE & 5 WL Bas i)
M5 mine

JEiE 25 - HL WS 5 B TR, OE BT &2 Sy W A
A B 3 KV BRI 150 C#EfLHL R 30 V,
HEALASHE 50 L/ h, 2546 S 650 L/ h, filf 18 <
0. 15 mL / min. 348 7 X8 22 Sy Wi (MRM) #5226
TRAMR, BB Fm/2379.03; FEF L. FEF2m/z
535112k 263. 98, 103. 96, 24 fif HL e 3554 22V, filf {5 BE 5
g3 R 18,56 eV S TR M E (AR ), BEES T m/ 2
383.18, T T 1. T & T 2 m/ z 5 %k 267.03,
259. 09, 24 i K14 40 V, R FERE B 1M 34 eV,

2.2 BEHESHERTLE
B TR 28 IR 20T BE A RS PR, FH PP ol e
JEE R A 1 mg / L B 6T R8T, Jon Y A B, A5
HHE 40.2,0.4,1,2,4,10,20 weg / mL A R 5ARE T
VEWR 2% e BUER PR TR R ) IR I TGS 1, i R i
B A FRIRIE N 0. 6,8,16 wg / mL B R bR AER U
‘Bl %o R 3 o, P SR BT S MR B R 1 mg / mL S
W, N IERRE AT N 5 ng / mL A INARIE I .

FE i FAL B BROR B2 Bl 2, I R 4R 7K
a7 BYR  FRAE R, A 345 AR B K R AT 3K
DA 45 S UITEE AL FE, I3 5E 10 min, 12 000 r/ min
B0 10 min, BRI, & .
2.3 HEFEZE

LR IR0 Bas AL 2138 (F52 2. 2 T 7
RHUALEE ) 25 U250 3K ([R] L WiAh ) + o B S i
W, VIS 255 1 h Al 2503 ([R) Ak B ) 42 2. 130
TS A R A, 10 S0 AR 2 SRR R TR R
PR3 85 AT, PR I 2% SO A 52 i) 6 TR 2 TR 2R 1 5 1Y
P ESTNES I IS

M AL A H RIS AL SUE K 95 pl, i
ERTR Z IR Z N BRI S L, 1 BB R B 4331 4 10,
20,50,100,200,500, 1 000 ng / mL A4 bR i 2R 05 e %
2. 2000 F 5 B TAL IR, 42 2. 1 00 AR5 S HEREI 5E 38
ST AR, LARR I B 20 o B R 3 (X, ng / mL) AR AR AR
FEIN AL 4355 PN b s T AR FEAEL (V) A AR bR A7 4R
[m )9, A5 [\ 5 FE Y = 0. 025 023 4 X — 0. 002 475 3(r =
0.998 6,n ="7) L5 H R, Eh IR B IR R T R EAE 10 ~
1 000 ng / mL 3 [l P95 78 00 B 435 P9 s 6 1 AR A LG i
LR RRL

K 2 B FIIRE o B X < S 2% i S (I 1 8150 0K
95 L, A ¥ bR o WIS F IR 2T, il R TR = IR R
TR A3 91K 30,400, 800 ng / mL Y B AL &, AN B

FEXFFJE 1 % AR B / % 1 AR EE /% 1
100 100 100
7 M thw % ]
Ve /\»’\PWJL/V\/\-\/\'\'
O e O/ min H———1/min O s B L e o SR
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
HIX R /% AL/ % ) AR / % )
100 100 100
50 4[\ 50 50 {\ ﬂ
O et \I\L\ et | in 0 ~rrrerener ‘/\\ e ————s £/ min 0 e ‘j. e | [ i
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
A B C

1. #BASEE 2. AFHE
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1. Ambroxol hydrochloride
B. Blank lung tissue homogenate + reference solution (0.4 g/ mL ambroxol hydrochloride)

E1

A. Blank lung tissue homogenate

C. MR (42HE1 h)

2. Loratadine

C. Lung tissue homogenate (after 1 h of administration)
Fig.1 UPLC - MS / MS diagrams

55



HFIRE.
Pharmacy Articles

&%

China Pharmaceuticals

2024 47 A 20 H 55 33 54 14 )
Vol. 33, No. 14, July 20,2024

HR AT S 4% 2. 20 F ik AR BE  $2 2. 1300 i
IO A5 HEREIN 2, 25 R 0 | TR — o e VAR R RS o
R ZE B RSD M 0. 84% ~ 7. 66% , HERA i 46 45 S )
RSD } —4.50% ~ 5. 52% (n = 5) ; A [) Joii o 1 5 A ks
W RIS 45 L9 RSD H 4. 95% ~ 5. 86% , HEHH iR I 45
WHIRSD H - 1.69% ~2.69%(n=5).,

TR P« P ) P 2 TR 2% T i R 3 43l A 30,
800 ng / mL LIS H , 700l T & VK& 4 h ERIRAF
8 h., —20 ‘CHAAF 6 d, Ul 3 W5, #% 2. 21 F 5 ik kb
PR 2. 130N RIS A R I R | 1 SR 0 1T AR o 45 SR Ml
9N - 4.19% ~ 0.62% , — 6.58% ~ 3.66% ,
~5.84% ~3.46%, — 11.78% ~ — 11. 28% , & WFEATE
ARG IR E M R

TSR B B 20 3 RN M A B G I 3 T
W BT Y A i, B B VR B AT 3 4K 2. 2T T
D7 AL e 2. 1 0 3R S A AR I A o [R] B B S
P 2500 95 wl, 3% 2. 2 101 F )7 VL TALEE , BEAn 34
o e R 1 R R TR AR R IR TS L, BRI R
BE AT 3 40 o 45 R R 2 IR R Y £ B ik R e
90. 83% ~ 93. 65% ,RSD N 2. 51% ~ 4. 50%(n =3),

TRV, K % R HUas (AT 2150597 95 L, 36 177,
$2. 200 B TN ER , P A BT R 0. 6,16 pg / mL
FIER IR IR RIS S WL, IR, BT 6 403 5 [R] A iUk
95 WL, iAW EE 4 0.6, 16 wg/ mL (IR IR R
X HE ST AT BT AT 6 0y 2 2. 2 TR 7 ik Ak
PR 4 2.1 TR 3 5 A% 1 R A L A5 3 RN
95. 81% ~ 105. 48% , F HIZ AN A i 3 52 Ml 565
2.4 ZHTHEYHE

KE T Y H R RS WAL 2 (il i N bR)
lh, BRWAZTE RN3.0mL(FHY TEHRERER
22.5 mg) , AR 2 15 min, 23 9 T 245 2510 S 45 25 )5
0.083,0.25,0.5,1,2,4,6,8,12,24 his RAEFFL L AR
(7] B (1) K BRI ZH 2R A1 3R N Eh PR 2 IR &R 1 2 — I
ULIE 2. LA DAS 3. 0 3K 1T 5 25 sl 24 S 80, 45 2R ik g i)
B Ctpe) s T2 (1) ,,)  WEHR B (C, ) L 25 — BFITZR T T
FUAUC, -, AUC, _.,) , ¥ i 88 if [8) (MRT, _,) , &
B % (CL) 70 %17 0.083 h . 4.33 h.3 997.40 ng / g .
4 311. 88 [(ng - h) /g} 4 356. 97[(ng - h) /g] 2.74 h.
5.05[(L-h)/kg],
3 iTig

W IR RS W e Tk A A Ak
R T Ar AR RO AR g ik 3 - 10 5 (H A by
A 1) H4 A e, P i Ak P R A2 2% W B8 v H A T AN TR
FILAE 1Y (15 4, % J5 R H Waters Acquity UPLC BEH
CeME(100 mm X 2. 1 mm, 1. 7 pm) R Bf [LE T K - &
WG K — HEEAE by i sh AH R AT VR IG ,  B0 3k 4 kA TR

56

w/ng-g!

6000 =

4000 o

- -Eﬁ’\'\*

0 T T 1t/h
0 10 20 30

2 KRMARHRPHEMIRRKE - &

Fig.2 Plasma concentration — time curve of ambroxol hydrochlo-

ride in the lung tissue homogenate of rats
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