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Controlled Release of Doxazosin in Multi-layered Pellet Using Polymer Blending
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Abstract : In this study, a multi—layered pellet was composed of a seed layer including a water—
swellable agent and a drug layer containing doxazosin as a model drug, a porous membrane and a castor
oil layer to control drug release. The pellet is prepared by a fluidized bed coating method. To confirm drug
release from polymer blending in multi—layered pellet system, it is prepared by containing different ratio
such as hydroxypropylmethylcellulose (HPMC) : ethyl cellulose (EC) in drug layer and cellulose acetate
(CA) : Eudragit RS in membrane. Also, to confirm the effect of oil in drug release, castor oil is coated. As
a result, we observed regularly spherical pellet with diameter of 1500 pum. Release pattern of drug is
confirmed by dissolution tester in aqueous media. The more the ratio of EC in drug layer, CA in membrane,
and castor oil layer in pellet, the less the drug release is observed. Formation and the amount of pores in
membrane is observed by SEM.

Keywords : fluidized—bed coater, doxazosin mesylate, castor oil, cellulose acetate, drug release.

T gl 7 EATAE, T FRAY T DRAF

N E = 7l0] 414 ek, ofi= P Slol Hge] By, opEo] Hag
52 e | S0 ofeidt BAIE sdataal AAAIAP L A
opge] ROk Bge] goly, Aol oY FO How A etk APYAARE AR o] oFRo] AR SR PARE PEEE
3jo] oKk OFB] Fohpy /MY W olgHm Utk Tt A B AR Ao ok Fd Friarlw, okRel et 1
IR ATAARE A Vil Bk Sk ol WS RIS} 8 B9 I oldel Sk ek ol A AAE NS

7] S1el W A7 ABEL TRk Az W 5 el

R =z =) 5] A 7-9

tTo whom correspondence should be addressed. 0]48—1%]‘—: ]ﬁ B O}L}ﬂ- A‘Exﬂﬁ LH jﬂrx]-ﬂ ]%_ ]‘C Zﬂo]q—'

E—mail: hblee@krict.re.kr, gskhang@chonbuk.ac.kr AAADEA] AR o]gste] AAAC] ARlslE $i8l Eol o]

322

3}
S}

7}



A BAYL o] Gl A2 HA}

£5)= pEARE vygaEg e AMO), dga=E e A(EQ), 3
ESARZRRASR QAHPC), SI=SAEEgwE A== 9 ~(HPMO),
A7 @A oMAHOIE(CA), X Eudragit® Alg]= 52 4229
2 FEAG ol =m@AL FEAZE QL0 o] AL 4L A
Ul B8 A F280] ol 35 548 7, Bl 8ol A
A8 gallE)=t, olelst 5448 S-83te] A dAAlel A8HTt &
3] Z}7t tE XS 7HE AR Y-S el 5 M99
WS RS o E AR el oFEe] WES Alojshet
of9- f2lae),

TEAF S A UlellM ofe] 7] Jejz Aesed, 1 5

S SRRt Sl Al Uil oFe) 3 A= o

EYAZ P4 Zlolt) o)t S AAlolx] wo) ARgE= A
o7 AA Ui Tt dediA L, vlge] At s s 7R
o gk o1t U1e) pHell Q3 i) 9 uEAES o]
23 A, S ol 5T 55 S FEE 5 Qo] o
o] A|&2]91 W] wllg- it ol Wl ow de| o8y
= JAlelli= HPMC % EC 9] itk HPMCE €597 353}
A PAetal s &6 LalEE 5S 7HAH,
tzdo® ECe §&dd A9 galsx] ohs 2949 448 7}
o} o]2jdt 7 7] aRAlEe] 5AS sl aiAl BUsg 34
i kg o] WS ThekahA Alolat 4= Q1A Wk gt A}
L2 AAlel|A] oFEe] s Alojshe W] FEiRE Wol ARSETh
Fo] el F2 ARgEE A= CA, EC, HPMC, Eudragit®
= 50] e o8l glom, 1 F Eudragit® Alg)== 43¢
T ol&o] xghe opvrela o) IR FF
of whe} x|k 43} ey ol ee] <o) Ttk Eudragit® RS

AL oFo) 4x} U= ol o] X3 B40]al, Eudragit® RL
739 e o] gkl BholtkHH  Bge gl st
Fajizolld o7} vk ] o] §x2 Je o] gu: wEA}
% PRI CAE 31=FATEC] o] e AEZ T &
ZHe] tigt 837t Ran, AA BHe] 8EHE AA| QkOR Hold
A, AA UfRe] Ee uho 7 WEsA] oi= HEERkAsl &
A& 73 ek o)Al 2121 tlekst BA3S 7 wAlES] B
WS Bl w oFEe] WS Aojdt 4= k™

B Aol YA vItE XFAI0] SAERALS Bl oFEg A
alsla, 0 s Ao AFsigitt T Aol ok
< Alefal= vkt 821 7 53] 2FEZ U9 HPMCSLECE] 1], tf

2
2

SR O RN
e
3
o
X

1o

e

2] oFEEAlof 323

=

ofj

24 4%

3AJure] CA%l Fudragit® RS2 W] 5] 1iA} Bdllgs} dvlxi-
(castor oil) & o83t A|@=2] FAlo| U SAEAL] HEATS
RIS TSt SEM= ©]8-3 tha/dehe] 5445 E18Iith

4

Alet gl 2. AP BitlE X sAlo|zF B OFER] HARRRALS
Unique Chem. Co. Ltd.(1%) oA 4131811, thas: H=e] A%
/3 & B AR A2 IPS(Milan, Italy) oM 5k AR
I SFAR ARE 8 2 A+ Lactochem (Borculo Domo,
Netherlands) oA 74131311, FaEs Alojsk= w43t
= ZY7AR ZAMIER @ A (CA) & oFIE717F 39.8 wt% $Hr
% 2% Aldrich Chem. Co.(Milwakee, USA) ALl 131810 AR
313121, Eudragit® RSt Rohm GmbH & Co. KG(Germany) ]|
A RIS B vy 3 B4R EOARIAEHC)E(TEC) &
Sigma Chem. Co.(St. Louis, MO, USA) o4l PEGago(poly—
ethyleneglycol 200), PEGsoo (polyethyleneglycol 6000)-2 Showa
Chem. Co. Ltd. (Tokyo, Japan) Z5E a5tk Z2ke] H7 1)
£ AP BAR S|=SAI = AE R @ A (HPMC E5, Dow
Chemical, USA) ¢} 3| =2A|Z 22 =7 9 A (HPC, Nisso, Japan)
7F ARSI Z12lal oFEES AAA7)7] $I8l AR hydrated
castor oil Sigma Chem. Co.oI4 731310, oM, oeke-S
HI%st I8 #gelx] ARgEl BE full= HPLC Sa5 ARSI
"alo] Hl=. S f-55 FH7]21 Uniglatt (Glatt, Germany) &
[83to] A Wjelld] 242} thE oJEks sl ofe] S5 Asd =

]
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SlalAl EC7F A7FeA) k2 sgla} 717k v k2] EC7F 37k o)
Eog AEBIaL vhe el I aAREe] HiEgel mE okE
LE71%5-2 Blal7] 913 CAS Eudragit® RSO &S th=
& BAE ASgirt Telar 2] Hejzt Sl s vt
ARl Al s obge] WS It duiAE st
R B} 27t B AR dehE 9o AYkE Alxst
Atk HAo] AAEE fl8) 247te] 5% @Al Table 1,
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Table 1. The Formulation I (seed layer) and Formulation II (drug layer) for Multi-layered Pellet (unit : g)

Ingredients Formulation 1

Formulation I —a

Formulation II—b Formulation II —c

Sugar sphere 600
Seed layer bead -
Doxazosine -

Lactose 810
HPMC 162
PEGGQOO 24
Ethyl cellulose -

Water 945
Ethanol 1065
Acetone 1350

200
7.5
100
33.8
8
175
280
550

200 200
7.5 7.5
100 100
33.8 33.8
8 8
2.5 7.5
175 175
280 280
550 550
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Table 2. The Formulation IIl (membrane) for Multi-layered Pellet
(unit : g)

Ingredient  Formulation Il—a Formulation II-b Formulation I—c
Drug 140 140 140
CA 6.02 6.62 7.72
Eudragit® RS 6.02 542 4.82
HPC 2.8 2.8 2.8
PEGaoo 2.8 2.8 2.8
TEC 1.0 1.0 1.0
Water 1.8 1.8 1.8
Ethanol 18 18 18
Acetone 180 180 180

Table 3. The Formulation IV(castor oil layer) for Multi-layered
Pellet (unit : g)

Ingredient Formulation IV—a  Formulation IV—b
Seed 140 140
Cater oil 11.65 23.3
HPMC 2.33 4.67
Acetone 130.7 130.7
Water 32.7 32.7
Table 4. The Coating Conditions
Condition

Outlet temperature 30~35 C
Inlet temperature 32~40 C
Inlet air pressure 2.0~2.1 Torr
Spray air 1.2~2.4 Torr
Flow 8~20 mL/m
Partition height 15~20 mm
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S =3 AF9 A (pH 1.2) 900 mLE ARgsIglon, Aulel
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Figure 1. Schematic diagram (a) and SEM photograph (b) of
pellet in multi—layered pellet (original magnification : X 40).
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Figure 2. Effect of EC in drug layer on the release of doxazosin
in pellet (O g(M), 2.5 ¢(@),and 7.5 g(A)).

Accumulated drug release(%)

o 5 10 15 20 25
Time(hr)
Figure 3. Effect of CA content in the membrane on the release
of doxazosin in pellet (40% (W, 45% (@), and 50% (A) percent
of CA).

N

f9-S &AAA71A9, HPMCell 45+ EC7F WiEgAS o)1 9]

A0 739= EC7F HPMCS} 829°] A5 AdA717] v
Absgt

CA2} Eudragit® RS2| HIZ0] [IE 2A4Ro| WEAHS. ties 2
UlellA oF=e] g Alofsh=tl F83t ogks she thedute] 5
& FE7|AE CAS} Eudragit® RS7F ARREIE) =l Uje] CA}
Eudragit® RS2] v]&S dajslo] #lxgt Azl tist 85 A1
< 2Ee] Figure 37 22 AvE Atk 40%2] CAZF 37k
th/dute] A9 oFEe] WEEErl 50%2] CAZF 37k ol
o] A9-Hrt ek 10%2] oFadE A apt vepdS g1g
F SITk ol CAOl HI3l ZdthA] © =2 Eudragit® RS7F g2l
st T} =17) wjiolgt AlEEr) Eudragit® RSE 4xF o7
T golo] Agd opnlicHElaEHo|ES] FFHAIR 44 g
Jol 2] Mg o lal el SR Ee] §EH0] Gk Fa
7} CACl vlel Athaog =) wh FU3 oko] T8 7| A elA
Eudragit® RS9 H|&o] ol 2l o] 8590 55w 1 3
FeFo] S7ste] Al Yo okl o] W] Zlojoh

ClEAato] RZEZ K|, CA9 Eudragit® RSQ] &) wh2 vy
gute] RERAE RISt BE-S AlFEsINlon], SEME o]83)

rlr

o

O 1

Polymer (Korea), Vol. 32, No. 4, 2008



326 EFE S - oled - A

h=

Figure 4. SEM photographs of membrane containing different
ratio of CA : Eudragit® RS in membrane after disolution test.
(@) CA :Eudragit® RS=6 : 4, (b) CA : Eudragit® RS=5 : 5,
and (¢) CA : Eudragit® RS=4 : 6 (original magnification : X 500).
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Figure 5. Dissolution profile of drug pellet in different castor oil
coating level (0% (I, 10% (@), 20% (A)).
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Figure 6. SEM photographs of cross—section in multi— layered
pellet. (a) before the dissolution test and (b) after the dissolution
test (original magnification : X 50).
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