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Preparation and Evaluation of the Controlled-
release Dosage Form of Amoxicillin

Ung-Kil Jee', Un-Jong Jeon, Gye-Won Lee, Kun Han* and Youn-Bok Chung*
College of Pharmacy, Chungnam National University, 305-764, Tagjon, Korea
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(Received August 5, 1994)

The microcapsules of amoxicillin using stearyl alcohol and polyethyleneglycol 8000 (PEG 8000) were
prepared by a emulsion melted-cooled process in water phase. The size distribution, dissolution test,
observation with SEM and in vivo test were investigated. The microcapsules obtained were spherical,
uniform and free flowing particles. The release of drug from microcapsule was increased in proportional
to the content of PEG 8000. As the PEG 8000 content increased, the particle size of microcapsule was
decreased. Sanning electron micrograph study revealed that microcapsules had comparatively rough
surfaces as drug content was increased. The AUCo-1; after administration of amoxicillin microcapsules
was more increased 40% as compared with the AUC after administration of amoxicillin powder in rabbits.

Keyweords —Microcapsules, Amoxicillin, Stearyl alcohol, PEG, AUC
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tristearate (Junsei Chemical Co., Tokyo, Japan),
wgk-e (HPLC &), o)+ (Junsei Chemical Co.,
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(Jhonsam Co.), AA}Ew73 (SI-DS 130, J.S.M.
640-A), 1917) (Chang Shin Scientific Co.), HPLC
(Waters associates.) 58 A3l th

ololz 2] M=

Wong®5-9] wWe] wet AH ot ¢3E, &
g dZe]E 8000(PEG 8000), aluminium tris-
tearate s o]&-3to] o}EAIHAL FRE npo]I R
Z+A-& Scheme 13} Zro] Azt 2eopd &
FE&E 2EHQlE 2 28 Ho]FA ¥l oF 65C9
FEG A BFAZ F, oFFAIEAS WaL iyt
ate] d s THET 7)) mlE] 60CTE dFAIZ]
F 200 I E Wi AR mEkeaL, WAl A
4% 5 5C Axz L& wEch A8 v
olARZ A S A3 I FHF 50miE 53] MHT
F retel A 1243 Az

el 2% £

zHjold @3 wlolazgle] JELEE
24 10 mesh (2000 ym), 18 mesh (1000 ym), 20
mesh (850 ym), 35 mesh (500 pm), 45 mesh (350
pm), 60 mesh (250 ym) 2 100 mesh (149um)E A}
8319 2SS YR L) ARG FEA Be
380 ANV BB oS 7} A 3EE FE
AR 238l BESS FIATh

olo|a 2UAE S| o &2 AlY

b3 FAl H-& amoxicillin 3H:0 U7 F (o} =
AlddbezA 10mers ALs] A#Fsted ke

l Stearyl alcohol melted at 65°CJ

L
ﬁdd drug powder with stirringj

| Add 200 m/ of heated deionized water]

L
LStir (3 propeller, 300 rpm) ‘

LCool rapidly to below 5T }

(Wash with 50 m/ of water (5 times) J

L
ﬁ)ry (12 hr, under reduced pressure)J

Scheme I—Preparation of stearyl alcohol microcapsules
by emulsion melted-cooled method in water.
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ﬁentrifuge at 4500 rpm for 15 mirﬂ

[ Add 200 w methanolj

Stir for 30 sec.

!7Centrifuge at 4500 rpm for 15 minJ

l
[ HPLC Assay (20 W injectioﬂ

Scheme 11— Procedure of sample preparation for HPLC
assay.
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Figure 1—Illustration of parameter in Vallner’s method
Key : A, AUCk; E, AUCs. See the text for explanation
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Figure 2—Frequency distribution for stearyl alcohol mic-
rocapsules prepared with different amount of amoxicillin
(top), aluminium tristearate containing 40%-amoxicillin
(midium) and PEG containing 40%-amoxicillin (containing
0.6%-aluminium tristearate)(bottom).

Key : A, 149~250 ym; B, 250~350 um; C, 350~500 pm;
D, 500~850 ym; E, 850~ 1000 um; F, 1000~ 2000um.
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Figure 3 Dissolution profiles of amoxicillin from stearyl
alcohol microcapsule prepared with different amount of
amoxicillin at 37, pH 6.8 (top) and pH 1.2 (bottom), and
100 rpm.
Percentage of amoxicillin are as follows : -Q-- (20%), --
®-- (30%), --[1-- (40%), --M-- (50%)

J. Kor. Pharm. Sci., Vol. 24, No. 3 (1994)



172 A7 - B - oAY - B - AAY

100 ¢

Disgolution{%}
@
-3

[J 120 240 360 480 €00

time(min)

100 ¢

Disaoliion(%)
@
o

° ¥ A Jus A e -
4] 60 120 180 240 300

time{min}
Figure 4—Dissolution profiles of amoxicillin from stearyl
alcohol 40%-amoxicillin microcapsules prepared with dif-
ferent amount of aluminium tristearate at 37C, pH 6.8 (top)
and pH 1.2 (bottom), and 100 rpm.
Percentage of aluminium tristearate are as follows : --O--
0.15%), --@-- (0.3%), -0~ (0.6%), --M-- (1.2%)
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Figure 5—Dissolution profiles of amoxicillin from stearyl
alcohol 40%-amoxicillin microcapsules prepared with dif-
ferent amount of PEG at 37C, pH 6.8 (top) and pH 1.2
(bottom), and 100 rpm. (containing 0.6%-aluminium tristea
rate)

Percentage of PEG are as follows : -O-- (1%), --@-- (2.5%),
-0 6%), -W-- (10%)
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Table 1—Composition of Amoxicillin Microcapsules

Amoxicillin A& A= L FHr} 173

Amoxicillin St-alcohol Al-tristearate PEG PEG Drug loading
16 ® (g (g (%) %o (W/w)
2 8 - — - 20
3 7 - — 30
4 6 - - - 40
5 5 - - - 50
4 6 0.015 - - 40
4 6 0.03 - — 40
4 6 0.06 - - 40
4 6 0.12 — — 40
4 594 0.06 0.06 1 40
4 5.85 0.06 0.15 2.5 40
4 5.7 0.06 0.3 5 40
4 54 0.06 0.6 10 40

(St-alcohol; stearyl alcohol, Al-tristearate; aluminium tristearate, PEG; polyethyleneglycol 8000)

oj X Zlo] Bt 12| Fig 72 wlol=2

23Hde) 82418 ¥ FAEYA ARS UEhd
Aoty 7} mpolazgA e §EA1Y AEte
Ho] AZof| i Mlgo] AR Aol FFEH AR 10
Al7te) 82A1Y Folle F5dt FALAAE 74
3L e RS AT ¢ UATh

AUCH| L&t "ot

OHEAA AL FH3 2ElolE gFE vlo]aR
FACHEAEA 224 60 mg/kg)S 13 Z+5F<
2 ol FAIA Y FR(OHEA| AU S 2 A 30 mg/kg)E
6A17 ZHA 02 23] AFEAT F 1241 5 8
5 FEER F0]241 S Fig 8ol Yehlidrh =t
olamfd Fofo ARIEGFT TR FPATL
A FojF o] Ao Hlg| mojg oy, FAF X]
__‘_14 o7 = h-cS o 6:11]—%_%;53 ‘*}E]'LH giq_ u:a].
vlo] A2 PAAA Y Cow OFEAIEY %J%‘Hﬁ}
2 #E Yehiiddh

Zhmpol a2 L ARE ATFFAGL F 4o
HAZEE - A7 TR0 2RE AUC-E AAH3H
AE Table IIo] eIt 2} mlo] a2 3442
o] Aol v)a] AUCE 35~45% 3= Z713t
Bo.H Cuws 158 Ax F715IH

Vallner S”2| ol o|st "It

AAAAAAZE de] BEE wE M2
A A7) BA o)l E-&S Hrlele WHoRE

5 W

Table TI—Biopharmaceutical Evaluation for Sustained-re-
lease Steary! Alcoho! Microcapsules Containing Amoxici-
flin.

AUCo-12 AUC” Cl.d
Dosage form -
(hr + ug/ml) AUCS” Couss®
powder 30.3
+2.15
0.15%-al.tristearate
135 1.52
microcapsule +2.18 +0.0728 +0.13
2.5%-PEG 44.6 1.47 164
microcapsule + 4.55 +0.150 +0.206

(values are mean £ S.E.)

a) AUCr means the area under the curve obtained by ad-
ministration of microcapsules containing amoxicillin du-
ring 0~12 hr.

b) AUCs means the area under the curve obtained by ad-
ministration of powder of amoxicillin during 0~12 hr.

¢) Cl means the maximum plasma concentration obtai-
ned by administration of microcapsules containing amo-
xicillin.

d) CSM means the maximum plasma concentration obtain-
ed by administration of powder of amoxicillin.

3 e 27h9] Aeieets AESHE ol Ay
At = FEIFEEE FAE AzhRAe
Ygom e AN (HoWE AL, CRE) 2
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Figure 6— Scanning Electron Micrograph of stearyl alcohol
microcapsules containing amoxicillin prepared with diffe-
rent drug, Al-tristearate and PEG content before dissolu-
tion.

Key : (top) (a)-20%, (b) -30%, (c) -40%, (d)-50%,
(midium) (a)-0.15%, (b)-0.3%, (c)-06%, (d)-1.2%,
(bottom) (a)-1%, (b)-2.5%, (c)-5%, (d)-10%.

FEYPIBE o) Yo Aot SE (B4
£5858, ARD)®) 3740l 8793 ek o714
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(d)

Figure 7— Scanning electron Micrograph of stearyl alcohol
microcapsules containing amoxicillin prepared with diffe-
rent drug, Al-tristearate and PEG content after dissolution.
Key : (top) (a)-20%, (b)-30%, (c)-40%, (d)-50%,

(midium) (2)-0.15%, (b)-0.3%, (c)-0.6%, (d)-1.2%,
(bottom) (a)-1%, (b)-2.5%, (c)-5%, (d)-10%.
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Figure 8 —Plasma amoxicillin level after single oral admi-
nistration of steary! alcohol microcapsules containing amo-
xicillin in rabbit. Each point represents the mean of four
rabbits and the vertical line indicates the standard devia-
tion.

Key : O, double doses of amoxicillin powder (30 mg/kg);
O, 0.15%-aluminium tristearate microcapsule (60 mg/kg);
M, 25%-PEG microcapsule (60 mg/kg)
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Table M1 — Parameters Calculated by Vallner's Method

Dosage form ARE CRE Rue
271
Powder
+6.01
0.15% Al-tristearate 0.534 1.28 14.5
microcapsule +0.0817 £0.0892 +2.22
2.5%-PEG 0.651 1.39 175
microcapsule +0.118 +0.144 +3.18

(values are mean + S.E)
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ARE (absorption rate effectiveness)=

CRE (controlled release effectiveness)=
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