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ABSTRACT - Alfuzosin, an Alphal-adrenoceptor antagonist is used for the treatment of patients with voiding and in a
lesser extent storage lower urinary tract symptoms (LUTS) associated to benign prostatic hyperplasia (BPH). The objective
of this study was to formulate sustained release alfuzosin HCI granules and assess their formulation variables. The Eudragit®

as a polymer, sustained release membrane, and dibutyl sebac

ate (DBS) as a plasticizer were used. Multi-coated alfuzosin

HCI delivery systems composed of sugar sphere, various excipients, Eudragit® and HPMC (hydroxy propyl methyl cel-

lulose), Cellulose Acetate were prepared by fluid-bed coater.

Membrane layer were used Eudragit® RS PO and NE 30D.

And the alfuzosin HCI coated beads were coated immediate release drug layer for initial burst. Its dissolution test was carried

®

out compared to conventional products (XATRAL
from XATRAL® XL in pH 6.8.

XL). The release rate of drug from coated beads was higher than that

Key words — Alfuzosin HCI, Fluid-bed coater, Eudragit® RS PO, Eudragit® NE 30D, Sustained-release pellet
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2 AToA] ARggE HAEYSERA] (alfuzosin hydrochlo-
ride} Luna Chemicals Co., Ltd (China)ll4], 234 HE
A7 AR vk 23 319 (sugar spheres, 600~710 pm)
IPSAF (Milan, Italy)25-E T3kt Al Alze A

Q2 opAlH|o]E (CA, Sigma Chemical Co., USA),
=zZA® RS PO, NE 30D (Evonik-Degussa, Germany)}
M| EF&(cethyl Alcohol, Junsei Chemical, Japan)2, Z 3|
Ql Bpo|=FA] 2 YEYAER Q ~(HPMC, Nisso, Japan)
o} 7}AAQl dibutyl sebacate (DBS, Sigma Chem. Co.,
USA)E, Talc ¥ Starch (5934}, Korea)s 7 AM8-51%
a1, thRekES XATRALY XL (FAM2ExA1 10mg, LOT
NO. U001, Sanofi-Aventis, FranceyS AF&-3lith. T3 &
& 32 FRTE, 2 99 f7189= HPLCEH (Burdick
& Jackson, Miami, USA)S A8-3151 T}

FAGFRMe] - HY Axe FF5F ZE7I
(Uniglatt®, Glatt, Germany)Z, §ZA8< 8% 7)(TDT -
08L, Electrolab, India)S AM&-3lATh &EA1F 9 Hae
UV-spectrophotometer (UV - 1240 mini, Shimadzu, Japan)
2 AL, FEAe] E59 492 HPLC (FUTECS
NS - 4000 Series, Korea)2 #4131 tt. HPLC= SvHZ,

~

NH,
OH4C
3 | \""N
/)\ 0
OH,C N l\ll/\/\NH Hol

CHs
Figure 1-Chemical Structure of Alfuzosin HCI.
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Table I-Formulation of Inner Alfuzosin HCI Layer

Coating Formulation

A A B B
Weight(g) Weight(%) Weight(g) Weight(%)
Seed(20-25) 200 8.10 200 8.12
Alfuzosin HCI 30 1.22 20 0.81
iig;‘ai‘ze 100 4.05 100 4.06
HPMC 5 0.20 10 0.41
Cethyl Alcohol 80 3.24 80 3.25
Eudragit® RS 40 1.62 40 1.62
DBS 6 0.24 6 0.24
Starch 8 0.32 8 0.32
Ethanol 700 28.35 700 28.41
](\:A}itohryii“e 1300 52.65 1300 52.76
Total 2469 100 2464 100

UVAE7] a2]3 AsHEFA712 350 9o HolH
FH ZROPORE IEHXZE (ChromQuest, ver. 3.0,
AN AP F28<57] (DAIHAN, SH - C150,
Korea)s ARE-3lATE.

Mety g M=
Ak (Figure 1)S ks 439 A4S #44
A4 g ol gdlo] AxE HAYPow AEe, f==
® RS PO, HPMC, CA, DBS ¥ StarchE §7]-8wj2l
e} daFzalo|sof 83 @ BAA RIS
FYIATY FEIFS ZHE] Y8 ARE 24
EL Table o], WEA|0]ZS Table I, &£HlEoFE=0
Table IMIo ZFzhe] §%= FE7] 27L& Table Vol zHzt
YeR ATt

i)

0o 2 X rlo

M=gh MUE nfglol & B4 AE

A LFEZA 50 mgS HIERE 20 mLoll $H43] S84
mol/L @AkNS Yol 100 mLE 3Tt o] &
3, 4 @ 5mL #3ld 0.01 mol/L FArHS Yo
Azste] HPLCE A7Ae ZHdsisich. Hde
71 mg& 20 mL HWghE H7IeE 3 2395 0|83
BAAIZ T 0.01 mol/L GAFN O = 100 mLE A9 A=
g % HPLCZ ®A3th. AH S Cg (Zorbax Eclipse
XDB - C8 4.6x250nm, 5 pum, Agilent) ARE-SIH9IL ©l&
Ao FPratgtEdl ol EUEY H Edslo| =2 F&

(80:20: 1y ARE3ITE 42 1.5 mL/min, AN EFY S
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Table II-Formulation of Sustained-release Membrane Layer
Coating Formulation
C C D D E E F F
Weight(g) Weight(%) Weight(g) Weight(%) Weight(g) Weight(%) Weight(g) Weight(%)
Seed 100 18.41 100 16.51 100 14.95 100 37.51
ﬁ‘g‘%gi@ 14 2.62 16 2.64 18 2.69 ; -
E‘I‘Edgzgf ; i ; i i ; 66.6 24.98
DBS 14 0.26 1.6 0.26 1.8 0.27 - -
Tale 5.6 1.03 6.4 1.06 7.2 1.08 20 7.50
Starch 1.4 0.26 1.6 0.26 1.8 0.27 - -
Water - - - - - - 80 30.01
Ethanol 210 38.71 240 39.63 270 40.37 - -
Acetone 210 38.71 240 39.63 270 40.37 - -
Total 542.4 100 605.6 100 668.8 100 266.6 100
20 LR 254 nmol|A] oFE-S ket b Al o] SEAAY Al 2¥ol wet AIFsIA,
AAEE 7ol 37mm, A7 19mme] ZH]RlE: 2" A
Muts BElo| DS SAIE e AHgskth 71F 2 AEwel @ Age 001
ekt Aok daterzale] 71 5 Al o mol/lLe] @atelE 500 mL, wHEEE= 100 rpm, 8&9<]
_ _ 2= 37.040.5°CE AAsk 1, 6, 12 2 2077l A
Table III-Formulation of Outer Alfuzosin HCI layer N o
Coating Formulation Sttt B8 3A® B2 pH 1.2, pH 40, pH 6.8, 37}
G G ST 900 mLE ARESIRAL, WHEE == 50 ipm, 859
Weight(g) Weight(%) L= 7 2 AR TS AARs] 2047k ok
Seed 100 47.04 WES HYITE A2 pH4.0, pH68 B =4 1, 6, 12
Alfuzosin HCI 1.5 0.71 32077kl AF S pH 1.2 308, 1A% 5 24171
HPMC 0.5 0.24 of &S ANFHA. AMFHS HHL 045 um D] Eo}
DBS 02 0.09 A2 JFale] 330 nmollA] UVE B89
Starch 04 0.19
Ethanol 35 16.46 XA OFHA] AlE
Mthylone 75 35.28 ARBFEA Aol AP L T —:;_— B4 o
oride
Total 2126 100 Hste] vlws T etk =AY RS PO 14%
. - Y3 AHE e T 171megs FH3l ﬂié bt 3
Table IV-Coating Conditions of Each Process 40°C, ATNSE 75%0] eata7]o] Habsle] WFY 744
Coating Condition oz g= ol At A AAE ALOBA 6
légﬁlig:‘e’: HCI Melr:yberran ¢ Alﬁl(z?(?stienr oy MR ERE AR FFAES AASlThY
oating layer Coating layer
Nozzle size 8 mm 8 mm 8 mm 23 o
Inlet temperature 30°C 30°C 30°C
Ao 15 bar 15 bar 15 bar MurE BE RE o EY RN A
Flow rate 8~ 14 8 8~ 14 %M]-%E’EZ}\]O] e S Aol FEES 2 oF
Air distribution b b 5 BT 97.5%, BEAITE =2 RS PO &
plate type 88.6%, =2 ® NE 30D & w 82.0%0]em mpx]t
Partition Height 10 mm 10 mm 10 mm :,/:':tlosc:] g_'kEU].oZo 98.7%= YERNQIL) o] = okE S5
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Figure 2— Dlssolutlon profile of multi-layered pellet in 0.01 M-HCI (A:Eudragit® RS PO @:15%, A:25%, H:XATRAL® XL,

B:Eudragit® NE 30D A :12%, @:20% B:XATRAL® XL, n=6).
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Figure 3—Dissolution profile of multi-layered pellet in 0.01 M -HCI
(M :XATRALY XL, ¥ :14%, A :16%, @:18%, n=6).
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Figure 4-Dissolution profiles of multi-layered pellet in different media (A :pH 1.2, B:pH 4.0, C:pH 6.8, D : distilled water, ll : XATRAL®

XL, @ :Eudragit® RS PO 14% coating beads, n=6).
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Figure 5-The storage stability of multi-layered alfuzosin HCI pellet
(Hl : XATRAL® XL, @ : 14% membrane layer coating beads, n=6).
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