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Microencapsulation of Indomethacin by
Pectin-Gelatin Complex Coacervation Method
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Abstract—Indomethacin, a non-steroidal antiinflammatory drug inducing gastric irritation, was micro-
encapsulated using pectin-gelatin complex goacervation method. Optimum conditions for microencapsula-
tion and dissolution characteristics of the microcapsules were studied.

The optimum pH and pectin-gelatin ratio for microencapsulation were 3.8 and 1:2 respectively.

As concentration of colloid solution increased, wall thickness of microcapsules were increased.

The dissolution rate of Indomethacin-pectin-gelatin microcapsules prepared-by 1.5% and 2% colloid
solution were similar but slower than that of Indomethacin-pectin-gelatin microcapsules prepared by 1%

colloid solution.

The 50% release time (T 59%) of Indomethacin-pectin-gelatin microcapsules prepared by 1%, 1.5% and
2% colloid solutions were 3 min, 5 min, and 6 min respectively while that of Indomethacin powder was 50

min.
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iR ¥ Hi&
1. HEg
Gelatin (Shimakyu’s Pure Chemicals,
Japan)

Pectin(Conray Products Co., U.S.A.)

Indomethacin(K, P,V )

Isopropanol 3% #%, Yakuri Pure Chemical
Co. Ltd., Japan)

Formalin (4 #%, Junsei
Japan)

Acrylonitrile-Styrene Polymer (M-80) Resin
Beads (Diacel Chemicals)

Benzyl Alcohol(K.P.V )

2. HEeHR

UV-Spectrophotometer (Shimadzu, UV-240)

Dissolution Tester (Fine Scientific Ind.
DST-300)

pH-Meter (Beckman, Model 3, 500)

Mechanical Stirrer (Fractional H. P, Motors
Ltd., Enfifld., England)

Sorvall Centrifuge (Du pont, model RC-5B)

Microscope (Olympus Model)

Scanning Electron Microscope (Hitachi
$-510)

Microcapsule 2| §§8{—Mcmullen 5229] w4
o w2t scheme 3} 7ol Mt 1%, 1.5%
2 2%9] gelatin-£943} pectin £4L 45 484
oAl Z2t 30 W 1X17} Bt mubsle] AlzElgle
B, REAZA 1% (/v)ol s3EE benzyl
alcohol & k& Hrlsigich, Azd gelatin L33t
pectin &4 504 Bpsiglon, 24417} o]uo|
AH8-3kgl e},

L EFx9 pectin€ 100m/ 9} gelatin &4
200m/ & 455 =544 10N NaOH 2 77+
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0.5N HCl< A3}l pH5Z 243 5 o] Ao
3g 2l indomethacin(IMC) =+ Beads(74-45
um)< FARAZA, f7le] 0,5N HCIE #43]
Zekx7 pH3.82 31w coacervation o] Yoyt

Chemical Co.,

L] -2
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74 8}x ]°l formalin 30m! &
7heta S5 7}H 2% 500mlZ ¥ F, 15
A7} %9k formalize A|Z}, Formalize @ micro-
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X} Ao,
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pectin-gelatin complex coacervation system o
BlAE G A7) HlA 1.5% pectin &4
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1%, 1.5% and 2% 1%, 1.5% and 2%
Pectin Solution, 100 m/ Gelatin Solution, 200 m/
Adj. to pH 10 with Adj. to pH 10
1.0N NaOH with 1.0N NaOH
Mix

|

Adjust to pH 5 with 0.5N HCl

3g of Indomethacin

\ or

3g of Beads

Mix
Adjust to pH 3.8 with 0.5N HCl

|

Stir for 30 minutes

Coacervation is occurred

Steps above this line at 45°

Add 30 m/ of HCHO and dilute
to a total volume of 500 m/

Stir for 30 minutes

Stand for 15 hours
Centrifuge at 2,000 rpm for 30 minutes
Decantation

Wash with Isopropyl alcohol

Dry-at room temperature

Scheme. Preparation of Microcapsule

Vol. 33, No. 3, 1989
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a(x400)

b(x 400)

Fig. 1—Photographs of Indomethacin-pectin-gelatin mi-
crocapsules prepared with 1% colloid solution.
a: Microcapsules at wet state
b: Microcapsules at dry state

coacervation 8 A7} LojylvlE Bas} gl
r,],. 40)

Pectin-gelatin complex coacervationol] o]
colloid £57} 2% 7A€ colloid ¥52| F7jo
w2 coacervation ¥ F7}E: ARG 4 glo

Y4, 2 ol4e FEele WlE charged

colloid & AA3= 9 =+ counter jon FE9
F7F 5ol 93 coacervationo] A== B3
7} ek, 22

a#]=2 2 pHc3, 8914 pectin & gelatin & u]-&
<+ 1:28 33, 0.5%, 1%, 1.5% % 2%9
pectin 843 gelatin §U-& A3l IMC 3g$&
microencapsulation $}$1t},

0.5%<] colloid §-4& 223 79+ coacer-
vation ©] A& o ix] 9Fsked,

a(x 400)

b( % 400)

Fig. 2— Photographs of Indomethacin-pectin-gelatin mi-
crocapsules prepared with 1.5% colloid solution.
a: Microcapsules at wet state
b: Microcapsules at dry state

Fig.1, 2 4 3& 1%, 1.5% ¥ 2%2| pectin ¥
gelatin @] colloid 422 =A% IMC-pectin-
gelatin microcapsule 8] #v|AAHoR a& A
RS wle] ApAolw], by AxAe9 Apzleldd,
1%, 1.5% % 2% colloid ¥4 o2 AT 735
254, ode7e] indomethacin YAE HHE
Ao| E##4+ multinuclear spherical microcap-
sule o] e & ¥ 4 Ut 1% colloid &
dog zAE 749+ IMCr7} 24 encapsula-
tion=o] glgded, 1,5% ¥ 2%9 colloid &Y
22 ZAZ 7 ooz 2 AolE A
g 4 gigdevt, 1% colloid €4S AHE-3 71
t} encapsulation 5] $}+ indomethacin ] <
2 ZHglow (Table 1), = z2x £, °l&
1%, 1.5% 3 2%9 colloid &4¢ A=st &
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a(x400)

b(x 400)

Fig. 3— Photographs of Indomethacin-pectin-gelatin mi-
crocapsules prepared with 2% colloid solution.
a: Microcapsules at wet state
b: Microcapsules at dry state

Table I—Content of indomethacin (%) in pectin-gelatin
microcapsules prepared with 1%, 1.5% and 2%
colloid solutions.

Concentration of Content of IMC

Colloid Solution mean + S.D. (%)
1% 42.3 + 0.90
1.5% 355+ 0.71
2% 35.1 +0.05

FFHBoxz 3l Ostwald-Canon-Fenske A=A
244 1,3710c¢s, 1,7536cs % 2.4534cs 2 57}
sed, FE7H IMCS) #4lo] 2 Yojuix ¢v] o)
¥ Aoz AR,

Fig.4, 5 % 62 1%, 1.5% ¥ 2%2 colloid &
oBo g =2A|3 beads-pectin-gelatin microcap-

Vol. 33, No. 3, 1989

a(x 400)

b(x 400)
Fig. 4—Photographs of Beads-pectin-gelation microcap-
sules prepared with 1% colloid solution.
a: Microcapsule at wet state
b: Microcapsule at dry state

sule 8] Fr|AAAN LR at HAE wlo] ApAlolH,
be AzAHe AbAeldh, 1%, 1.5% H 2%
colloid 8o 2 =AA 25 3 719 beads 7}
encapsulate ¥ mononuclear spherical mi-
crocapsule ©] =HEoIFTh, ol beads o 2717}
IMC 9] Z7lvch 27| wlgel Aoz Ahasd, &
ul7AAAe g, colloid &89 557t FoHdSTE
beads F99] s{uhEA o] FAHAE £ F Uk

2. Microcapsule £2| Indomethacin 2| &2

1%, 1.5% ¥ 2%° colloid-&He=s =&
IMC-pectin-gelatin microcapsule 5% IMC ¢}
$2¢ Table Il vehigict,

1.5%9} 2% colloid-&e8 22 1}E microcap-
sule 9 IMC 32k 47 35,5%2F 35.1%2 79|
vls=slgen, 1% colloid-$4o2 4E mi-
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a(x-400)

b(x 400)

Fig. 5—Photographs of Beads-pectin-gelatin microcapsules prepared with 1.5% colloid solution.

a: Microcapsule at wet state

b: Microcapsule at dry state

Fig. 6—Photographs of Beads-pectin-gelatin microcapsules prepared with 2% colloid solution..

a: Microcapsule at wet state
crocapsule 9] IMC #% 42.3% 2o yigied
(Table 1).

3. ke S

Beads + T3 °]22 microcapsule ¥2}e] S7
7} s 73 g 78 4 ok

Beads 9 W=+ 1.108°1902%, 1%, 1.5% 2
2% colloid &N o2 Az wjubgale dxst 7
7} 1,057, 1.058, 1,061%ct., Beads <] H#37
59um 2} F=EHe] A, microencapsulation
& beads 9 FAE Eq, 40l H3tq A4 Az
1%, 1.5% % 2% colloid&ez =A 3
beads-pectin-gelatin microcapsule & =57)=
Ztzt 4,145pm, 4.654pgm H 4,998 ym Qo+

b: Microcapsule at dry state

(Table II). & colloid &94¢] F=7} F73ll] ot
2 HEA s Fo13e & 5 U

4, BE8Y

Table Il ¥ Fig, 7& pH7.2 qAELSS . 5
F41: 4av/vyel A 9 IMC-pectin-gelatin - mi-
crocapsule & -$27%5& veRd Zelt}, 2] 53
of gholAl 1%, 1.5% = 2% colloid &Boz =
A& microcapsule 2 66%, 53% I 50%<
IMC 7} 4250 s, IMC £42 7%7} €25
geh =3 2080 ol $EFS 1%, 1.5%
2%9 7% 94%, 87% = 86%< IMC7} &%=
geow IMC ¥4 7%+ 24%3t.

1.5% = 2%2 colloid¥jes =A3 IM-

J. Pharm. Soc. Korea
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Table II—Wall-thickness of beads-pectin-gelatin micro-

capsules.
Sample Wall iilriﬁkness

Beads-pectin-gelatin 4.145

microcapsules

prepared with 1%

colloid solution
Beads-pectin-gelatin 4.654

microcapsules

prepared with 1.5%

colloid solution
Beads-pectin-gelatin 4.998

microcapsules
prepared with 2%

colloid solution

Average Beads diameter: 59 um

Table III—Time required to dissolve 50%, 75% and 95%
(Tsom, T750 and Tose) of indomethacin from
pectin-gelatin microcapsules prepared with
1%, 1.5% and 2% colloid solutions.

pH 7.2 phosphate buffer: water (1:4 viv)

Sample Ts0% Trs% Tosn

min. min. min.

Indomethacin Powder 50 105 269
Indomethacin-pectin-gelatin microcapsules 3 6 25

prepared with 1% colloid solution
Indomethacin-pectin-gelatin microcapsules 5 10 37
prepared with 1.5% colloid solution
Indomethacin-pectin-gelatin microcapsules 6 11 36
prepared with 2% colloid solution

C-pectin-gelatin microcapsule 2] %45+
7HA] 2 2k 5%2] AolE vpepllon], 1 o3 e
Ael Zolz glodend, 1% colloid $elo @ =4
g IMC-pectin-gelatin microcapsule %0+ $-3
£57F x| A= A,

IMC-pectin-gelatin microcapsule ¢ €ZE4
<+ IMC 7} 50%, 75% % 95%7} $-Z=+d I
& AZH(Tson, Trsu E Tosw) 22 wjmst
Table IVoll4 R0}, indomethacin £%3] 7
<+ 509, 105% = 269%-<]gler, colloid F=7}

or He

Vol. 33, No. 3, 1989

Amount released (%)

] | 1 1 I —

0 10 20 30 40 50 60
(min)

Fig. 7—Dissolution rate of Indomethacin from pectin-
gelatin microcapsule prepared with 1%, 1.5% and
2% colloid solution in pH 7.2 phosphate buffer
and distilled water (1:4 v/v).

Indomethacin-pectin-gelatin microcapsules
prepared with 1% colloid solution.
Indomethacin-pectin-gelatin microcapsules
prepared with 1.5% colloid solution.
Indomethacin-pectin-gelatin microcapsules
prepared with 2% colloid solution.
: Indomethacin powder.

1% A%E 3%, 6%
£ 5%, 10%, 37%0]
113 o 36%0|9tk, £ IMC-pectin-gelatin mi-
crocapsule & 2&<4t = IMC Eubyuc) wels
d], °]¥ microencapsulation ¥ 24 H3t.2.2)
o] dojut= whgAlekE]l IMC 9 f-5A4lol A=
I 4-2A49) sjubEA el wetting o Azl o8 A
o8 FAgc} W

Pectin-gelatin complex coacervation o2
A Z3 microcapsule 2589 ¢EY L&A &
hydration 2 427l poret} channelo]| &3k 7
o2 A2 gk ®

Fig.8& pH7.2 clAkislzol 1 SR4-(1:4v/
v)9 $uljol 4l IMC-pectin-gelatin microcapsule
2HE IMC9 £28% A17k9] square rootoll
3 plot 3 ZAelch, &3 A7k square
root Atolell= Higuchi 9] 2je] A= 7oz
Xo} pectin-gelatin microcapsule 2% IMC
o] HI&2 matrix controlled 9] 7[Ho g ZAT
T otz Al @

70-75%9] &Z%7HA= HAlAdAolw 1 o] Fo]
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a8 eof
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g w0
8

20 .

I : a(x 3,000)
] 1 L 4 [ [ ! 1 9

v/; min ,
Fig. 8— Amount of released (%) of Indomethacin from
pectin-gelatin microcapsules prepared with 1%,
1.5% and 2% colloid solution as a function of the
square root of time in pH 712 phosphate buffer
and distilled water.
(1:4 viv)
Indomethacin-pectin-gelatin microcapsules
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with 2% colloid solution. Fig. 9— Scanning Electron Micrographs of Indomethacin-

pectin-gelatin microcapsules prepared with 1%
colloid solution.
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Fig. 10—Scanning Electron Micrographs of Indomethacin-pectin-gelatin microcapsules prepared with 1.5% colloid
solution.
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cin-pectin-gelatin microcapsules prepared with
2% colloid solution.
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