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Pharmacokinetics of Acebrophylline Containing Double-layered
Sustained Release Tablet in Mini Pigs
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Abstract — The aim of the present study was to improve commercial twice-a-day Acebrophylline formulation to once-a-
day new formulation to improve patient compliances. To develop the double-layered tablet, the sustained release layer was
prepared using Eudragit® L100-55 and Carnauba wax. The sustained release layer has shown delayed release rates in pH
1.2 which comparable to that of performed in pH 6.8 buffer. In the comparative pharmacokinetic study with commercialized
Surfolase®, the present double-layered Acebrophylline tablet has shown similar pharmacokinetic parameters of AUC, Crnax

and T, values.
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Table I - Formulations of fast release and sustained release layers
in the acebrophylline tablets

Formulation 1 ~ Formulation 2

Tablet components (mg)
Fast release layer

Acebrophylline 65.0 25.0
Lactose monohydrate 35.5 24.6
Microcrystalline cellulose 32.0 30.0
Mannitol 101.1 80.0
Croscarmellose sodium 15.6 13.0
Silicon dioxide 5.2 3.6
Magnesium stearate 5.6 3.8
Sustained release layer

Acebrophylline 135.0 175.0
Lactose monohydrate 7.0 20.0
Carnauba wax 90.0 115.0
Eudragit 1.100-55 100.0 105.0
Magnesium stearate 8.0 5.0
Tablet weight (mg) 600.0 600.0

Vol. 57, No. 6, 2013

EENE

tzekel el e A|Bek o]FAL 7k 8 M Wl
AL Fstel isterd Al 1071 E2A1EH 5 Al 292 9
Hell m}t 37°CollA 50 rpm o2 Al SR, %%@13
2} 6.8-/] &%@743_ 7L71— 900 ml/y\] /\].49_3].04 WA sz 1;1
olFA ] £FE 5, 10, 15, 30, 45 2 6030l %a g A
Skl o]F ] MWUE2 15 W 30, 1, 2, 4, 8, 12, 16, 18 Y
2177 M EE NS F 5t 045 um WHEQ] FEIR o}t
T B =L FEE HPLC(Agilent Technologies, 1100 series,
USA) Z " (Inertsil ODS-3, 150 mmx4.6 mm, 5 um)3} UV 73
Z71(244 nm)=E AHg-8to] Skt 52 1 m/min® ©)F
AF2- 0.1% ammonium carbonater®} acetonitrile(43 : 57, v/ V)&
ol g3k

OHESIR| of7L

1y = Al 132409 kglh=12)& ©]-E-3F°] National
Institutes Health 7}o] =2}<1(No. 85-23)°l e} w]7]u|E] 2~
GelA AABIRITE U1 oS Foishr] 24813 Ao
AN OH, AFEES vl T IE0 % vre] Axe
e Folsiglnh. dxekA Heeradyl
100 mg) 12A13F HA 0= = W o] Frofalglon,
= FHx 13 (o}‘ﬂ‘ﬂi'é‘al 200 mg) FoI3laL 277 S 7oL
WA HS Zselet. e oAl Fof Ay} Fo § AAA|
el 78t 7ol 1 mis A st 5 cap tubedl] Hot 4°C

|4 3,000 rpm O 1027 A4 EeElste] S skl
A7HA] 20°Coll ] WEHE ek A7 oF
& o] A 30kl 18] AAlskarl VdarekA] g oFE ol
T 00, 400, 1, 1.5, 2, 4, 8, 12(2%F Foid7)), 12.3, 126, 13,
13,5, 14, 16, 20, 24, 30, 36*17+02 ] 0m, AJgkE 20, 40
.1, 15 2, 4, 8, 12, 16, 20, 24, 30, 3677kl AHs)I3ict. A
Y2 Ay Hey) opBEdd APPdS 12vk]9] YT
10 2R A el Wk WA el wet A Fojste] o
& 7 AR G T R EEARE FACERE EEER
2 gepElQl AUC, % Cp .= ToIiom, o] F AlFellA 7}
7} Qe s AETA TN Eﬁlﬂﬁl& 227320 K-BE
test 2007(Ver. 1.1.0)& o]-83sto] el 0=0.05¢014 4k &+
A SFlar, AEeeRERPd A7t aAl st *ﬁaﬁﬁ%%—*é s

B3kt

A A4 9 g

]3 ok
=k

EERE

LC/MS/MSOf| o8t ofF 83 5= 24
7431:/\4 zl—/d °- 9 5H"1 O]—]:] lmg/mﬁ W%Eﬁ@?l =
H2= 500 ug/mie- 80% vlehe= QoS ey WWH-EFE
é~ s|Msto] #F 5,000 ng/mis ol ARESIIT R EE
2 3A4ste] HF 100, 500, 1,000, 2,000, 5,000, 10,000 =



15,000 ng/mte RhE0] ARSSISITE. 8% 160 well 9B5% %
FNE 20 W H7FSkAL, R EENE 20 wE HUkel] HEE
b QhE=2e 10, 50, 100, 200, 500, 1,000 2 1,500 ng/mb]
RS Sl om, U REEES 500 ng/mlo] HEE s3It
7ol £4& fleliA oHIEYES 400 we 7Ht - 108 F
St vortexing?dt 3 3,000 rpmellA] 10 =<t Al e)slo] Ak
& o] o] e 10 W LOMS/MSe] el A& A=zn}
EOflogiy UETE4e] g oigk Al vaH
o] Bl Feto] AlEFHel, GBFES] R TtEFel XA
7§ HAFAE Adaiolvh. A9, A 2 slagoll gk
FEE= 10, 200 2 1,500 ng/miE 3to] A8 vy T
IRNE AHEI] I TE IS 180 wWE FHstol WiaEE
=4 20WE B 5 A AL wLs Aeabde AR
AR 10 wE LCMS/MS F=518te] 24fsisitt. LOMS/MS &+
212 electrospray ion source”} %2%E Sciex API 3200 triple
quadruple mass spectrometer(Foster City, CA USA)S ©]&-3}
¢] multiple reaction monitoringMOM) WHOZ JIE H=E
stolth. =712 declustering potential DP) 56V, collision
energy(CE) 31 €V, collision cell exit potential(CXP) 4V, spray
voltage 4500 V 2 ion temperature 500°C©]™ Ion source gas
1(GS1), Ion source gas 2(GS2), curtain gas(CUR) 2! collision
gas(CAD)= 242} 50, 50, 20 % 4 psizz A7sI3ict B =4y}

BEFEZ A& 150 ms dwell timel & #4189 o,
Z}7} 9] protonated molecular ion®) m/z= 262.03 175.1%
monitoring 3K o] EAke- 2ol 0.1% formic acide} o}
EUEZ] 0.1% formic acidE 25: 75% ARg3to] 75 250 w/
min% 2% E<F B399} o] w AR 72 zorbox eclipse
XDB-C18 column(2.1xX50 mm, 5 um particle size)s AFE3I5It

[N

o 3 nE
UYEAIH

o EZIA Ay 19 23] 100 mge H§shs "HxE
I

o}l §77F FQalth. e, oA o] F e
3 =
=

A2l Aol A AoeREE)eIM ek ey AdAek
G = ] AESAFE/del gk A7E 23k
4 o, EoilMe] 4EA1Y Al 100 mg oMAEZZ™ °F 80%
7} 8% S AR 287101900 BB ESAdAI oAM= oF

30%(12717h)2] fH=E0] HEEM 2447153t A5HEE Ho

10 ¢
100 |
90 t
80 |
70 t
60 f
50 t
40 t

Ammount dissolved (%)

30 F
20 ¢

0 15 30 60 a0
Time (min)

Fig. 1 - Dissolution profiles of Surfolase® capsules, treated in pH

1.2 (M) and pH 6.8 (A). Each value represents the mean
+S.D. n=8).
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Fig. 2 - Dissolution profiles of double-layerd tablets, treated in pH
1.2 (M) and pH 6.8 (A) of formulation 1 and pH 1.2 ()

and pH 6.8 (@) of formulation 2. Each value represents the
mean=+S.D. (n=8).
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Table II —Intra- and inter-day accuracy and precision of ambroxol in
mini pig plasma

Low Middle High
(10 ng/m/) (200 ng/ml) (1,500 ng/ml)

Intra-day accuracy and precision

Mean 9.92 200.86 1501.46
S.D. 0.02 114 0.81
% CV 0.20 0.57 0.05
% Deviation 0.15 0.33 0.46
Inter-day accuracy and precision

Mean 9.33 201.04 1501.39
S.D. 0.06 0.75 1.40
% CV 0.62 0.38 0.09
% Deviation 0.26 0.39 0.44

% Deviation=standard deviation of % cofficient of variation.
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Fig. 3 — Plasma concentration of ambroxol in mini pigs plasma time
curve (mean=S.E., #=10). B: Surfolase® capsule, A:
Formulation 1, 4: Formulation 2.
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6.79%°1 %0 11, AxetA] H&e] Ht C,=565.30+177.71
ng - hr/ml, A18ekQ! formulation 12> C,,,=675.50+145.74 ng -
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Table III — Pharmacokinetics of ambroxol in double-layered tablets in mini pigs (mean=S.E., n=12)

Parameters Formulation 1 Formulation 2 Surfolase® capsule
Crax (ng/ml) 675.50+145.74 603.74+195.41 565.30+177.71
Tax @ 9.61+0.74 7.97+0.54 2.51+0.45
MRT (h) 12.74+3.70 14.10+0.97 14.26+1.14
typ (h) 16.98+0.52 15.14+0.72 8.74+0.29
AUC<0_36) (ng - hr/ml) 11880.94+1102.91 9311.52+896.71 10511.92+1054.54
AUC..., (ng - hr/ml) 13744.12+1225.79 11524.21+1178.52 12231.87+1272.30

Table IV — Statistical results of bioequivalence evaluation between surfolase capsule® and acebrophylline tablets™

Parameters
Formulation 1 Formulation 2
AUC, Croax AUC, Croax
Difference (%) 12.36 19.49 -6.79 6.80
Test/Ref point estimate 1.11 1.12 0.94 1.02
Confidence interval (8)? 0.9984<8<1.2312 0.9934<8<1.2474 0.8634<8<1.0241 0.9823<8<1.0625

#The AUC, and C,,,, values were calculated on the basis of logarithmically transformed data.

D=0.05.
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