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Pharmacokinetics and
Bioequivalence Study

Bioequivalence study of bromhexine hydrochloride granules and fine granules in

healthy Chinese subjects
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Abstract; Objective
hydrochloride
hydrochloride fine granules in Chinese healthy subjects under fasting and
fed states. Methods

fasting and fed single — dose, two — preparation, two — sequence, and

To evaluate the bioequivalence of domestic

bromhexine granules and  imported  bromhexine

A single — center, randomized, open — label,

two — period crossover study design was used. Forty — eight Chinese
healthy subjects were enrolled in fasting and fed trial, respectively. A
random crossover, single — dose of bromhexine hydrochloride granules
0.4 g ( containing 8 mg bromhexine) or bromhexine hydrochloride fine
granules 0.4 g ( containing 8 mg bromhexine ) were orally given to
subjects. Blood samples were collected at different time points, and

plasma concentrations of bromhexine were measured by high performance
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liquid chromatography — tandem mass spectrometry ( HPLC — MS/MS). Phoenix WinNonlin 8. 3 software was used for
data analysis. Results In the fasting group, the main pharmacokinetic parameters of bromhexine in plasma after taking
o were (18.29 +7.80) and (19.92 +10.23) ng - mL™", AUC,_, were
(31.52+12.23) and (32.22 £12.32) ng - h - mL™', AUC,_, were (34.43 £13.60) and (34.84 +13.36)
ng + h - mL™", respectively. In the fed group, the main pharmacokinetic parameters of bromhexine in plasma after

o Were (12,55 +6.27) and (12.64 £6.51) ng - mL™", AUC,_, were
(58.86 +24.38) and (60.60 +26.44) ng - h - mL™", AUC,_, were (68.27 +30.76) and (94.01 +113.13)

the test and reference preparations; C

taking the test and reference preparations: C

ng + h - mL™", respectively. The 90% confidence intervals of the geometric mean ratio of the two preparations in
fasting group: C,. was 88.79% —101.49% , AUC,_, was 93.69% -102.15% , AUC,_, was 94.59% -102.95% ;
in fed group: C,,. was 93.08% -106.82% , AUC,_, was 94.30% -102.80% , AUC,_, was 92.97% -103.89%.

In this study, the test preparation bromhexine hydrochloride granules and the reference preparation

max

Conclusions
bromhexine hydrochloride fine granules were bioequivalent in healthy Chinese subjects.

Key words: bromhexine hydrochloride ; healthy subjects; pharmacokinetic; high performance liquid chromatography —

tandem mass spectrometry ; bioequivalence
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Typical chromatograms of bromhexine and internal standard bromhexine — d,

A Blank plasma sample; B: Blank plasma spiked the analyte; C: Blank plasma spiked internal standard sample; D: Lower limit of quantitation sample;

I : Bromhexine; II : Bromhexine — d;.
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Table 1 Precision, accuracy and recovery of bromohexine by high performance liquid chromatography — tandem mass spectrometry

Intra — day (n=6)

Inter — day(n =24)

Concentration Recovery
o Concentration Concentration
(ng - mL™") RSD(% ) RE(%) RSD(% ) RE(% ) (%)
(ng-mL™" xxs (ng-mL™" Zxs

0. 04 0.04 £0. 00 6.51 5.88 0.04 £0. 00 5.88 3.01 -
0.12 0.12 +0.01 6.49 -3.61 0.12 +0.01 5.58 -1.81 102. 60
1. 50 1.48 £0.05 3.25 -1.56 1.54 £0. 06 4.11 2.78 -
12. 00 11.95 +0. 19 1.57 0.42 12.34 £0. 36 2.93 2.85 116. 19
32.00 33.58 £1.05 3.11 4.95 33.05+1.55 4.70 3.29 105.95

RSD; Relative standard deviation; RE ; Relative error.
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Figure 2 Average blood concentration — time curve of bromohex-
ine in plasma after oral administration of bromohexine hydrochlo-
ride granules and bromohexine hydrochloride fine granules in
healthy subjects (left; fast; right: fed)

T: Test; R: Reference.
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Table 2 Comparison of pharmacokinetic parameters between bromohexine hydrochloride granules and bromohexine hydrochloride fine

granules after oral administration in fasting and postprandibular tests(x +s)

Fasting Fed

Parameters

Test(n =48) Reference(n =48) Test(n =47) Reference(n =48)
Cou(ng - mL™h) 18.29 +7. 80 19.92 £10.23 12.55 £6.27 12. 64 £6.51
b (R) 7 0.67(0.33 -1.50) 0.50(0.33 -1.25) 4.00(1.25-6.00) 4.00(1.50 -10.00)
AUCy_,(ng - h - mL~") 31.52 £12.23 32.22 £12.32 58.86 +24.38 60. 60 +26. 44
AUC,_, (ng - h - mlL ") 34.43 +13.60 34.84 +£13.36 68.27 £30.76 94.01 £113.13
AUC g jap (%) 8.21£2.94 7.41 £2.94 10. 78 £ 15. 30 15.41 £21.04
Ly (h) 3.84 +1.17 3.47 +1.21 2.76 +3.78 6.23 +18. 31
)\L(h_]) 0.20 +0. 06 0.23 +0. 08 0.37 +0. 13 0.33 +0. 14
* :Median (min — max).
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