oF3t3lx] 4339 Al 53 312~318(1989)
Yakhak Hoeji Vol. 33, No. 5

Propranolol*HCI 2] Cellulose Acetate Phthalate
Microencapsulation of] 8t o4

HokJIB- 453
RIE TR BEARE
(Received October 17, 1989)
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Abstract— Microcapsule of Propranolol-HCl with Cellulose Acetate Phthalate (CAP) by coacervation-
phase separation method was studied. Encapsulation was carried out in the CAP-liquid paraffin-acetone
ethanol solvent system. The optimum weight ratio for microencapsulation in the CAP-liquid paraffin-
solvent system was '1.32:89.18:9.50 or 1.65:89.42:8.93. The wall thickness of microcapsules increased ac-
cording to increasing of CAP concentration, but dissolution rate decreased. The dissolution of propranolol-
HCl in simulated gastric and intestinal fluid test solution was completed within 3 min., but T50% of pro-
pranolol-HCI from 10.0% CAP-microcapsules were 390 min. and 210 min. respectively. The released
amount from 12.5% CAP-microcapsules was 41.8% within 720 min. in simulatd gastric fluid test solution
and T50% of those in simulated intestinal fluid test solution was 250 min. .

ofA e BT sk Al &
R B = B P W
A =49 A& T 2AR 9
ol 288 Z83317] 93 dosage form 52
o] -g-x]o] of AF-A| =) 7 ko] &5 3 olrh,
Microencapsulation 2| F#|3}shd ul#le] s}
2l coacervation-phase separation ¥-&
&9 E3olA Bax v} olt}, 1-10)

11)0

Microcapsule
A, F54 S

43t

=R
T
i

e

=15
2}

) [}

=3

T

12 e

b

ulo] ﬁl-_g.

Green
Jensen & coacervation -2 ©o]-3F A&
A1) encapsulation®l4 film-forming agent &
Cellulose Acetate Phthalate(CAP)3 A}£35}%
+dl CAP+ °o|3}tsl phthalate group ¢ &A=
pH5 o]3e] &llof & 5= pH6 o] &-of
o ¥ AAE 7R ek, =& i vivo oA B
FAjolm qtA Aol

oL
e

f<3lod timed-release dos-

age form-3 3 FHLEA=Z o|&¥m 9t}
CAPE ==H2Ad2 3l coacervation 7S ol

312

43} microencapsulation o] Bxse] glo
oj12-17) e 3} Spray-drying'® % precipitation %
Hig ﬂL,LE]o-!r/]_

Propranolol- HC1-& 2Awl &Ax2 wdet &5
2] | Zo] *F&El ﬁ adrenergic blocking agent
24 AFFe] 3 4 weba 30 o|dlel k&
i A 60~90—:—°ﬂ »L'— 755l =i
W7 2~ 317k e 2 ol 3 F4 ol wlAdo]
A1ZEdel alojxtr}, 20-22 aejsle] HFFEF A4
A7 Azel g AP Agn-wg ZHoz
microcapsule ©] ZE57] % &} 2P

E T4+ Propranolol- HCI-& #5A=Z 3}
3 FutEAlg CAPE A-83l9] coacervation-
phase separation ®#}¥H o 2 microcapsule—% A
ULC ] otl‘xl,_\_i_



Propranolol - HCI1¢] Cellulose Acetate Phthalate Microencapsulationel] 23 - 313

BRI

AHMZ—Cellulose Acetate Phthalate (%A
), Propranolol- HCI (¥
Styrene Polymer {(M-80)
Chemicals),

%), Acrylonitrile-
Resin Beads (Diacel
Liquid Paraffin(2F4%), Acetone
(Duksan Pharmaceutical first Grade), Eth-
anol (Duksan Pharmaceutical first Grade),
Chloroform (Duksan Pharmaceutical
Grade)

Al&l7|7]—Dissolution Tester (Fine Scientific
Ind, DST-300), UV-Spectrophotometer
(Shimadzu, UV-240), Mechanical Stirrer
(Fractional H, P, Motors),
A4, HAAREAL, Scanning Electron Micro-
scope (JEOL, JSM-35 CF)
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Dispersing liquid paraffin

adding Propranolol.HCl
or Beads

adjust 10.0% or 12.5% .
CAP soln.

Stirring for 15 min. at 1000 rpm

Phase separation

adding chloroform and
stirring

continuously for 30 min at
1000 rpm

[Separation of particles by decantation of liquid

l

Microcapsules filtration under reduced pressure

[

Washing of particles with chloroform

l

Drying in a desiccator under reduced pressure

Scheme. Preparation of microcapsules
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Table I—The percent (w/w) concentration of the com-
ponents in CAP-liquid paraffin-acetone-ethanol
system for microencapsulation

Liquid Acetone: 95%

System paraffin, % CAP, % ethanol=9:1, %
Microcapsule A 89.2 1.3 9.5
Microcapsule B 89.4 1.7 8.9

Microcapsule A: Prepared with 10.0% CAP-acetone.
ethanol slon. (S.G. 0.82)
Microcapsule B: Prepared with 12.5% CAP-acetone.
ethanol soln. (8.G. 0.80)

w|Zo] 7zt 0,82, 0,802 10,0% % 12.5%<
CAP €93 liquid paraffin(#]% 0.82~0, 86)
system &] A& Table 1ol WeHAT, 7,5%
o 15.0% Ex° CAP &9 10m/% liquid
paraffin 80m/ 2 Ah&3tol microcapsule & A=
g Axt 7.5%9 7ol
AAF)9 o} chloroform & A 71shd A7k glod
15.0% &4& A83 45 gelol F45
31 microcapsule ©] A5 A ¢kt o] 2 Bey-
ger 572 B uel YA|ghet,

10.0% CAP &ol<o =z =ulE microcapsule
(Microcapsule A) % 12.5% CAP geio = uf
£ microcapsule (Microcapsule B) %2 Pro-
pranolol-HCl 9] &8ke 52,6% = 46.7%%ct
(Table II).

o= 2% —Fig. 1> microcapsule YA-+-Z hi-

soft microcapsule ©|
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Table II—Drug content in microcapsules prepared with
10.0% or 12.5% CAP-acetone-ethanol solution

Content of Propranolol-HCI

Microcapsules mean+S.D. (%)
Microcapsules A 52.6+0.93
Microcapsules B 46.7+0.75
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Fig. 1—Histogram for the size distribution of microca-
psules.

(A) Microcapsules A (B) Microcapsules B
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Table ITI—Calculated wall-thickness of bead-microcap-

sules
Sample Wall thickness, um
Microcapsules A 133
Microcapsules B 153

Average diameter of beads: 163 um
Density of beads, £: 1.10 g/em?
Density of wall material, @u: 1.16 g/cm3

Table IV—Effect of drug amount encapsulated (core:
coat) on drug content in microcapsules and the
mean cumulative percentage undersize
diameter of microcapsules

Mean diameter of micro-
capsules at 50% cumula-
tive undersize (um)

Core:coat Drug content in
ratio microcapsules (%)

0.5:1 35.7 1050
1.0:1 52.6 1060
1.5:1 63.4 1100
2.0:1 69.8 1000

stogram &2 50%of @l
Microcapsule A % Beoll thiz
1500 xm %3

&S A —Beads ¥ T30l
shebal 7R g 7fell, Alabez
ek, 10,0% = 12.5% CAP £94¢] beads-mi-
crocapsule ¢ =H5AlE 77 133, 153 um ©1$)
(Table II1).
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Fig. 2— Scanning Electron Micrographs of microcapsule
prepared with 0.5 g Propranoloh HCl in 10 m{ of
10.0% CAP solution.

b (>< 200)
Fig. 3—Scanning Electron Micrographs of microcapsule
prepared with 1.0 g Propranolol-HCl in 10 m! of
10.0% CAP solution.
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b (x 200)
Fig. 4—Scanning Electron Micrographs of microcapsule
prepared with 1.5 g Propranolol-HCl in 10 m{ of
10.0% CAP solution,
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Fig. 6—Amount released (%) of Propranolol-HC] from
microcapsules A or B in simulated gastric fluid
at 37°C
key : @ , microcapsules A;

(1, microcapsules B;
O, Propranolol-HCl powder.
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Fig. 5—Scanning Electron Micrographs of microcapsule
prepared with 2.0 g Propranolol-HCl in 10 m{ of
10.0% CAP solution
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Fig. 7—Amount released (%) of Propranolol'HC] from
microcapsules A or B in simulated gastric fluid
at 37°C
key : @ , microcapsules A;

# , microcapsules B;
O, Propranolol-HC] powder.
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Fig. 8—Amount released (%) of Propranolol.HCl from
mierocapsules A or B as a function of square root
of time in simulatd gastric fluid at 37°C.
key : @, microcapsules A;

M, microcapsules B.
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Table V—Time required to dissolve 25% or 50% (Tosq,,
T50a) of propranolol-HCI from microcapsules
prepared with 10.0% or 12.5% CAP-acetone-
ethanol solution

Dissolution time (min.)

dissolution dissolution

Microcapsules medium A*1 medium B*2
Tosn  Tsow  Tasm  Tsom
Microcapsules B 190 390 80 210

Microcapsules A 380 720< 120 250

*1: simulated gastric fluid .
*2: simulated gastric fluid.

&
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Propranolol-HC1 &
aration # o= CAP-liquid paraffin-acetone
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