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ABSTRACT - Acebrophylline is a compound produced by salifying ambroxol with theophylline-7-acetic acid. After ace-
brophylline administration, the salt splits into these two components which feature a peculiar pharmacokinetic behavior, an
adequate ambroxol and a low theophylline-7-acetic acid serum levels. The purpose of the present study was to evaluate the
bioequivalence of two acebrophylline capsules, Surfolase (Hyundai Pharm. Ind. Co., Ltd.) and Burophil (Kuhnil Pharm. Co,,
Ltd.), according to the guidelines of the Korea Food and Drug Administration (KFDA). The release of ambroxol from the
two acebrophylline formulations in vitro was tested using KP VIII Apparatus I method with various dissolution media (pH
1.2, 4.0, 6.8 buffer solution and water). Twenty eight healthy male subjects, 23.25+1.43 years in age and 64.8246.77 kg in
body weight, were divided into two groups and a randomized 2x2 cross-over study was employed. After two capsules con-
taining 100 mg as acebrophylline were orally administered, blood was taken at predetermined time intervals and the con-
centrations of ambroxol in serum were determined using HPLC with electrochemical detector (ECD). The dissolution
profiles of two formulations were similar at all dissolution media. In addition, the pharmacokinetic parameters such as AUC,,
Crax and T, were calculated and ANOVA test was utilized for the statistical analysis of the parameters using log-
arithmically transformed AUC,, Cpa and untransformed T.. The results showed that the differences between two for-
mulations based on the reference drug Surfolase, were -1.64, -3.33 and -0.92% for AUC,, Cypx and Ty, respectively. There
wete no sequence effects between two formulations in these parameters. The 90% confidence intervals using logarithmically
transformed data were within the acceptance range of log 0.8 to log 1.25 (e.g., log 0.93~log 1.05 and log 0.88~log 1.05 for
AUC, and Cy,y, respectively). Thus, the criteria of the KFDA bioequivalence guideline were satisfied, indicating Burophil
capsule was bioequivalent to Surfolase capsule.
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Table I-Reproducibility for the HPLC Analysis of Ambroxol in
Human Serum

Precision C.V.(%)

Concentration Accuracy

20 40

Figure 1-Dissolution profiles of ambroxol from Surfolase (@) and

T T

60 80

Time (min)

100

Burophil capsules (O) in water (n=12, meantS.D).

120

(ng/ml) Intra-day C.V.(%) Inter-day C.V.(%) (%, n=5)
(n=5) (n=5)
10 2.56 6.45 8520
20 .2.08 2.49 91.05
100 1.34 5.39 95.79
200 0.95 0.88 96.39

C.V.(Coefficient of Variation)=100xS.D./mean.
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Figure 2—-Chromatograms of (A) blank human serum, (B) blank human serum spiked with ambroxol (50 ng/m/) and internal standard (IS,
domperidone 200 ng/m!) and (C) serum sample at 4 hr after oral administration of 100 mg acebrophylline two capsules. «"=ambroxol peak.
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Figure 3—Mean serum concentration-time curves of ambroxol fol-

lowing oral administration of Surfolase (@) and Burophil capsules
(O) at the dose of acebrophylline 200 mg (+S.E., n=28).
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Table II-Bioavailability Parameters in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral Administration of
Surfolase and Burophil capsules at the Acebrophylline Dose of 200 mg

Surfolase Capsule Burophil Capsule
Subjects  AUC, Ln Cona Ln Tax AUC, Ln Conax Ln Tonax
(ng - hi/rml)  AUC (ng/m/) Crnax (hr)  (ng - hvmf)  AUC (ng/m/) Crnax (hr)
Al 1350.30 7.21 197.97 5.29 1.50 1622.35 7.39 205.19 5.32 1.50
A2 1584.71 7.37 164.31 5.10 2.00 1842.53 7.52 250.00 5.52 2.00
A3 2006.53 7.60 209.41 5.34 1.50 1939.80 7.57 205.58 5.33 1.50
A4 2649.49 7.88 262.99 5.57 2.00 1461.02 7.29 153.59 5.03 2.00
A5 1830.73 7.51 208.88 5.34 3.00 215245 7.67 266.84 5.59 2.00
A6 1306.80 7.18 140.20 4.94 3.00 1483.82 7.30 171.34 5.14 4.00
A7 1508.94 7.32 152.71 5.03 2.00 1555.87 7.35 133.63 4.90 4.00
A8 2628.92 7.87 257.15 5.55 2.00 2317.99 7.75 257.98 5.55 2.00
A9 1465.10 7.29 194.88 5.27 2.00 1836.85 7.52 255.14 5.54 1.50
AlO 1850.02 7.52 266.73 5.59 2.00 1714.69 7.45 320.93 5.77 1.00
All 1394.12 7.24 159.49 5.07 2.00 1015.78 6.92 165.20 5.11 1.50
Al2 1822.13 7.51 264.71 5.58 2.00 2136.91 7.67 238.32 5.47 1.50
Al3 1514.34 7.32 249.97 5.52 1.50 1663.56 7.42 312.74 5.75 1.00
Al4 1586.80 7.37 171.03 5.14 2.00 1516.98 7.32 158.23 5.06 2.00
B1 1527.64 7.33 177.20 5.18 4.00 1350.57 721 147.45 4.99 3.00
B2 1721.32 7.45 237.72 5.47 2.00 1753.83 7.47 241.05 5.49 2.00
B3 1686.90 7.43 219.02 5.39 2.00 1317.04 7.18 173.87 5.16 1.00
B4 1180.07 7.07 104.52 4.65 4.00 1233.01 7.12 110.94 4.71 4.00
B5 1063.37 6.97 252.07 5.53 1.00 1264.22 7.14 156.14 5.05 1.50
B6 1272.57 7.15 185.53 522 1.50 1156.10 7.05 212.55 5.36 1.00
B7 1691.50 7.43 235.14 5.46 2.00 1251.74 7.13 183.34 5.21 1.50
B8 1885.58 7.54 250.69 5.52 2.00 1620.94 739 146.37 4.99 3.00
B9 1365.37 7.22 162.37 5.09 1.50 1285.73 7.16 158.21 5.06 1.50
B10 2428.37 7.79 324.93 5.78 1.50 2134.30 7.67 183.67 5.21 1.00
B11 1301.38 7.17 165.00 5.11 1.00 1665.49 7.42 214.18 5.37 2.00
B12 1390.17 7.24 174.34 5.16 1.00 1776.34 7.48 229.73 544 2.00
BI13 1161.10 7.06 213.30 5.36 1.00 1072.08 6.98 256.45 5.55 1.00
B14 1628.30 7.40 276.20 5.62 1.50 1910.74 7.56 173.80 5.16 2.00
Mean 1635.81 7.37 209.35 5.32 1.95 1609.03 7.36 202.95 5.28 1.93
(S.D) 405.35 0.23 50.33 0.25 0.76 347.73 0.22 53.61 0.26 0.90
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Table I11-Statistical Results of Bioequivalence Evaluation between Two Acebrophyilline Capsules®

Parameters
AUC, Croax Trax
Difference -1.64% -3.33% -0.92%
Fg? 4.1605 0.8700 0.1884
Test/Reference point estimate -0.0128 -0.0380 -0.0179

Confidence interval(&)” log0.93 <5 <logl.05

10g0.88 < 6 <logl.05 -13.14 £8<11.30

#The AUC; and C,,, values were calculated on the basis of In-transformed data, and the T, values on the basis of untransformed data.

30=0.05, F(1, 26)=4.230, Y0=0.05.

Houw o] BAHEAS 3N
3, £3Y%) RiuE gHE *4 AUC(ng * hr/ml)

Cradng/mly= 34502 2 3698 thh z}o]E HolL} ]

PEELES B3R Wl o] detectore] oy} &

W T AolZ g Zlog Holy, B dA7e F AAZE

o) HEA Tege Zugl= A EFor sl glon

2 FEEEEY weplE)] ol & Ape) B 2
o wlAX erkn B

o.‘?i r\r 3

"ot=ol cfst SAEE oa

z} Al71e dojA] Zt HEhREe] AUC, Cpox 2
o gk wﬁvﬁ AE Table Mo JeERRSIT.

WA FI9E ot 0058 W Tauot 2SS AUC
2 Coatt®l tHffP FA|(Fo)7t FA3E9] A1kl F(1,26)=
423080 25 FA YRt mApAEo] AlUR o] FolH e
< IRIT 5 A

A AR 232 AUC, E Copdll TS 90% 21
EgHl= 1og(0.93)~log(1.05) E log(0.88)~log(1.05)F e}
1 1og(0.8)°14 log(1.25)0]00F = AJEE 55 E
7158 TESITh 3, Fupl T B3 24 90%
IR -13.14~11.30%2 +20% oPojolof stk 27

Tmax %)\—

o de] ANEAAE F3e) B APl el e
< gz “dxeiA] el st AESHESAHAE
o] TWA7IEQ 28FE(AUC, B Cowd) B FZH(Ta)oA
BF 5% AR Yeht F AAdle AETHoz 553
Tl AR E ST

o

4 B

ALAF AN oA She opE B A
AL 2@ el 1E9) ohBEgd A Brek
FTAE) 2o A 2 AAoIgE0) Yo B

Ao FEalthe A 9B Ak AFekED

J. Kor. Pharm. Sci., Vol. 35, No. 3(2005)

Jo] TAIG AEIHFEAAE 718 et 273 4
A 21264]) 289 WdeE 27] 24 B WA
Holl wg} AJEsk] de GEEE] T8 2T
AUC, 2 Cppdl thele] SARA A BEAEAS P33t
3 ek Al oY £2AEH F A 2dEEE)e ¢
2 MAEEA DS Yot vt 22 AES Aok

1. tlzeR] “d¥A He d ARl “R2d el
tisle] thstebd VI A8 A 2HEEH, AAARE
met 2EA38% A7 pH 12 2 4.004= 305 oy,
pH 6.8 ¥ EoA= 1202 ool 85% °ld &&=HAUL,
1 SEPE AT

2. tizekel “dxebA] e el Wik AUCHng - hr/ml)e
1635.81+405.35, ARl “H2g & S 1609.031347.73
o7 thropl et a3 27F -1.64%C19AL, Coudng/ml)
F 20935450337 202.95+53.612 -3.33%2] 2}o]E HS
Om TohryE 19530763 1.93£0.900F -0.92%2] 2}o]

ro 2

2 ep) dizeel thd AlEeke) Bax sels ekl
£20% oljololo} ATk BTTHFEA B A% A

ZAL w319

3. “AEA e gt “FEE Pere IS 2
, 23838 AUC, 2 Cpdll W8l 245 o=0.059141
7 eAEFE ERER] 94skew, 90% @Wﬂt vz}
log(0.93)~log(1.05) E log(0.88)~log(1.05)Z YER} log(0.8)
~log(1.25)]0]0F ek AEIAFTHAE 7S TSI
o 3 Tl 3 90% AZEAIG, %rs -13.14~
11.30%2 +20% ofiolefol sk 271& WSAIFT.

ole} Zo] Algekel «Hazd FPE e tle] “dxpA|
el st g%ﬂ?ﬁ SAANEY AA7EA 28
(AUC; a Cra) 2 EU-4 1) gk( max)°ﬂ}‘1 BEE EZE Ros
e} F Al AETHOR 55T AAREUTH



)

AEGA AL EHEEEY 100 mgpl e F2E e dash T 185

SRfiel R4 YRIHNEEA 2 AmA RTINS

HAoH, ool FHAE=HUT

bl

FnEs

il

1) F. Scaglione, S. Dugnani, G. Maccarinelli and F. Fraschini,
Effect of acebrophylline on the content and composition of
the lipids forming the pulmonary surfactant, ftalian J. Chest
Diseases, supplement, 67-72 (1992).

2)L.D. Angelo, Plasma levels and pharmacokinetic parameters
of ambroxol and theophylline-7-acetic acid in adults after
single and repeated acebrophylline doses, [ltalian J. Chest
Diseases, 5(1), 85-89 (1992).

3) A ETAGE) L3, Sulfolase® 7+, 7-8 (1998).

4) NEL R A A 2002-6035, BEIFAEEHAE
712 (2002. 11. 22).

5) AFFFAH TA] A 1999-678, | REUAIAF A7)
= (2000. 1. 4).

6) M.H.A. Botterblom, T.J. Janssen, P.J.M. Guelen, Rapid and
sensitive determination of ambroxol in human plasma and

urine by high-performance liquid
Chromatogr., 421, 211-215 (1987).

TyF.J. Flores-Murrieta, C. Hoyo-Vadillo, E. Hong and G
Castaneda-Hernandez, Assay of ambroxol in human plasma
by high-performance liquid chromatography with ampero-
metric detection, ibid, 490, 464-469 (1989).

8)H.J. Lee, SK. Joung, Y.G Kim, H.Y. Yoo and S.B. Han,
Bioequivalence assessment of ambroxol tablet after a single
oral dose administration to healthy male volunteers,
Pharmacological reserch, 49, 93-98 (2004)

9) L. Colombo, F. Marcucci, M.G Marini, P. Pierfederici and E.
Mussini, Determination of ambroxol in biological material by
gas chromatography with electron-capture detection, J.
Chromatogr., S30(1), 141-147 (1990).

10) Statistical Solutions Ltd., Equiv Test® 2.0, UK. (2001).

11)Food and Drug Administration (FDA): Guidance for
Industry; Waiver of in vivo bioavailability and bioequi-
valence study for immediate-release solid oral dosage forms
based on a biopharmaceutics classification system, Center
for Drug Evaluation and Research (CDER), August (2000).

chromatography, J.

J. Kor. Pharm. Sci., Vol. 35, No. 3(2005)



