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Microencapsulation of Nalidixic Acid Using Eudragit RL

Young Soon Ku and Kyung Joo Choi
College of Pharmacy, Ewha Woman's University,
Seoul 120-750, Korea

Abstract — Microencapsulation of nalidixic acid using Eudragit RL, a methacrylic acid copolymer was

investigated.

Microcapsules were prepared by dispersing the drug solution in liquid paraffing using aluminium
tristearate as dispersing agent. The preparation of the microcapsules showed high reprodulibility in parti-

cle size, shape and the drug content.

The dissolution rates of Nalidixic acid from the these microcapsules considerably decreased as com-
pared with that from Nalidixic acid powder and Nalidixic acid-Eudragit RL solid dispersions. The release
of Nalidixic acid increased with increasing percentage of aluminium tristearate added to the microcap-

sules.
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Eudragit-f’: 718022 ““a‘c'ﬂ —‘?-*V]?% AH85
FAbgol AR ZA EFHEY L, S, E,
RL, RS 59 typeel Ut %  Eudragit
Retard ¥ 47 ZEAEA 45 72
of f3 methacrylic acid®t acrylic acid
ester ¥ FF3AZ Eudragit Retard L(high
permeability, low retard effect)®} Eudragit
Retard S(poor permeability, strong retard
effect)o| 2%F7F shov HEAAe 2hEpAfel
7\alsh= ﬂ%-J 2ol 4511 g eI 1A
+ 7Hx 9em L3x+ pH o F33e A
oA EgAdolc}, -9
Eudragit-3- AF&-3te] Aulsls A|=3 o
coating A A2l W& o] 9lor] matrix AA,
FHE 5500 g vt 9l
Microcapsuleol i3 ¥ 32 Mitsuru

.

°l

PRI

1
.
4)

=nNeo.
[«

199

acetone o] =<l Eudragit SZ potassium pe-
nicillin V¢ butanol #&iz &34 o2 ace-
tone & Al2ol|4 ZFA]7A microcapsule 3 5}
At

Lehmann phenylpropanolamine 5%
Eudragit L, S, E, RL, RS & 10~20%¢] &ie
2 fluidized bed coating ™} 2.2 encapsulation
39 2 Elsayed®+ riboflavine ¢ benzene,
isopropylalcohol -2 Eudragit RL -&] &
ekk]7] & coacervation ¥l 23l ZAIEATE,

£9° FEudragit E, L& AH3lo] sa-

licylic acid ¥ non-solvent addition method &
coacervation % ©]23le} microcapsule & =
ol =1} matrix-controlled mechanism ol @&} 8k
ZHchn R 3le AAZAY HAe FE3
Y= =] @3kt
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Pongpaibul 5% Eudragit RS ¢} L 2] o5
¥]&2 indomethacin & 3-8 microsphere &
ZABtA  in vitro oA dEWEET diF
polymer 9{u]-&, solvent-polymer £4]§, polymer
-drug |8 59 33& ZAlElgT ok 809%7)
WEE u7kx] 2ur) 039-S wEoky ¥ ws
At

=3} Lehmann $'Y& microcapsule 244 A
7bA| 2] 4ol HE Aol fluidized bed
coating machine& AH3-5te] coating &Hol
talc, magnesium stearate & HAA|7|H Atz
Ao A& o microcapsule & 3¢ A
H& 4 AUdch,

Donbrow 522 paracetamol % chloroform-
cyclohexane &%ol4 Eudragit RS mi-
crocapsule & =A|3}93c},

Goto 532 sulfamethizole & Eudragit RS
2 FEAYLR Tl AYAe e mi-
crocapsule & ZA3Fich,

Eudragit RS & ©]83F # Steroid 4 49 A%
A8l microcapsule o 3t d-72 kawata 54
& acetone/liquid paraffin system < AR2-3}od
evaporation method & Eudragit RS microcap-
sule & ZA3lo] water phase ol 2|3t ZAolA] &
T YUY HEH EjE Fee] 1A A3
o,

e Az e2dF ALEHn Y
nalidixic acid & < 84°]=2 therapeutic
concentration o] £2A]717] S| u)aA e o
4% (Rl 18 1~4g)¢ ML=z dx half-life
(plasma half life: 90min)7} #7] #i&F 1H
2~43] WHEFoEof = whAo] gleme zAul
24 AAY e Fgubdel WAooz gl
noncompliance & 7|+ X 3& 79 7t4E ¥z
T4 e Aoz AZEr, g B =FoAe
Eudragit RL & AF23}o] nalidixic acid &
3= microcapsule-$ =HEo] ATE AFHE v
gt

o]
AL

B U Bk

1. B

Eudragit RL(Rshm Pharma GmbH, West

Germany), Nalidixic acid(KP V), Alumin-
ium tristearate(Junsei Chemical, Japan),
Acetone (Duksan Pharmaceutical), Liquid

paraffin (Duksan Pharmaceutical)

2. HEaeR

UV Spectrophotometer (Shimadzu UV-240),
Dissolution Tester(Fine Scientific Ind.,
DST-300), pH meter (Beckman, Model 3500),
Mechanical Stirrer (Fractional H.P., Motors
Ltd.), Testing Sieves GdAAFA KP V), Mi-
croscope(Olympus Model), Scanning Elec-
tron Microscope(JEOL, JSM-35CF), X-Ray
(Simens, Kristalloflex, 805).

3. Microcapsule 2] #53¢

Kawata 59| & §-83}od Scheme 17 7
o] zAjsloict,
~ Eudragit RL 5, 5g-2 30m/ 9 acetoneol 2HA
3] L3127k, o47]o| aluminium tristearate 1,
3, 5, 7g ¥ nalidixic acid 1.4g% 244 7}l
10C +8-4olA 302 &<t 250rpm 2.2 wub3l3d
o}, $eo dgels vlE] 10CE YAAZ liquid
paraffin 150miol 7}& % 500rpmold 6417
wabele Eob £59 E5F AHab &9 20CE 2
Aslodc}t, n-hexane 50m! =2 53] AlA3}w oz
slo B3 T 12417 Fok AelA zstsle] A
&89},

5.5g of Eudragit RL dissolved in acetone 30 ml

l

Stirring (10°C, 250 rpm, 30 min.)

-add aluminium tristearate
-add drug powder 1.4g

Pour into liquid paraffin of 150 ml

Stirring (gradually heat up to 20°C, 500 rpm, 6 h)

filtration
N/

Washing with 50 ml of n-hexane (5 times)

drying (12 h, under reduced pressure)

Scheme 1. Preparation of Eudragit RL microcapsules
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4. Microcapsule £2| nalidixic acid 2| Z&t
HazkMe| =M —Nalidixic acid 2 20mg-& A
215 Aegksle] 0,01N NaOH &4} pH6, 89 &
aAgd A 28el] 47F Ballsled 4, 8, 12, 16, 20 ug/
19 X2 3143 % 335nm, 330nm el
F A3 ohde] HAAE 9,
N NaOH &9 Y=0, 0493X—0, 0008
8

goted Azl & dAE #Hsled milipore
filter (pore size 0.45um)E oJ#ast3. 335nm ol
] TR 5 FAste] AAY FAAA T3 A
A Aol ojsled RS ARkt

5. Scanning Electron Microscopy

A Z3F microcapsule & Fejot THAE =4}
3l7] #3te1 aluminium tristearate 1,45, 4. 35,
7.25 % 10, 15% % AF8-Ske A =23 microcapsule
< scanning electron microcope & #3359},

6. WERT

Microcapsule ZAell A28 nalidixic acid
powder &} Eudragit RL microcapsule 2 test-
ing sieve 7mesh(2830 gm), 10(2000;,
14(1410), 20(841), 40(420), 60(250),
100(149), 200(74)5 AH8-8lod dAeke] AJg 8 A
el @2 % 1087 3o JE A Fu
HA EE ohg 7 sieve 919 RS AW A
#ste] w88 F3jct,

7. BEME

kel paddle e F83 FJA4EE 150
rpmeE 3l £E8v2 500m/e pH6.8
buffer & 23181ty Nalidixic acid 20mg o
diele Al8E Y Ewi2=E 37.0%0.5CE
A5k,

Z N2 nalidixic acid powder o4& 10, 20,
30, 40, 50, 60, 90, 120, 150, 180-%~f, =A3t
microcapsule oll41+= 30, 60, 90, 120, 180,
240, 300, 360, 420, 480%-<l 3m/ < HAHAG x|
gled milipore filter (pore size : 0, 45 ym) 2 of 7}
g F 330nmolAe FHEE A A
#H FA) s 540 B33
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Eudragit RS & A-&-3}o] microcapsule S 24|
3 7% Eudragit RS & T2 Fol 44715 7
A glolA G5l WEske Aol ek, o
24 ke o 2 sulfamethizole @ mi-
crocapsule A4 magnesium stearate & 7}
3] ol Eudragit RS & oA Adeivt A=k4) uf
Fofl A8 -Aude] FI g microcapsule &
717} o1&}, 1® Microcapsule & H-§-8 43k
2 3o} f2)g 278l Azsr] HE FEE
3hx] 94 aluminjum tristearate & AFE-5}

it

Az (methylene chloride/water system)
© 2 microcapsule-& 2A4& o A7}t alumin-
jum tristearate %k¢] 2% °l]Are]™l microcapsule
o] 2o oojytr} 19 acetone/liquid paraffin
system, % 57zl 28 microcapsule ZA|
o] aluminium tristearate 1,45, 4.35, 7.25,
10, 15%% #7kg 2 AlgelMe AgAlel 2l
=R

fZAzHel 23 Eudragit RL microcapsule
Aol oigt aluminium tristearate o 382
T Benita $°] coacervation ol 98} Eudragit
Retard microcapsule 244 $3¢ WA& &4
© 2 polyisobutylene & *7Fstiont A=
microcapsule ¢) 2723 A4S VR -84
o] 72} SIAH A gEgket,

31, Goto 52 magnesium stearate,
sodium stearate, calcium stearate, aluminium
stearate 59| 2#|o}2lAl F4-%d¢] microcapsule
Blol v} o gholl AWEE dFollA zB|olalAl 5
A4 HrbshAl ghomd APA=HAo] HAFA Ho
ZAE Aot £30,7~2.0%) A7kl 7
FAelel A A9E microcapsule & <
4 U3 sHolA S5 A %E don

microcapsule ¢ $-H-& FAstgcl o n

e

f X
fe e
o

i,

dl

sodium stearate, magnesium stearate, cal-
cium stearate o4& 2 AAbo| Arl= A %
74 microcapsule ol E3tEl= 29| ok AA F
7}5}ed microcapsule o AH=Zo| &3 Frlsl| 7=
o] ¥]3} aluminium stearate Qoll4lE ole} ZEL



202 FAE-HAF
HAS elR] 9tow] o] = x]8&4Jo] 7} A3 Table I—Nalidixic acid content of eudragit RL microc-
32 Z'x] 9= aluminium tristearate 7} apsules
microcapsule & -3 Haz Fa THHYYA Microcapsules Content of Nalidixic

3 AgAde] b YFslet, 1Y

Nalidixic acid ®] x|&4 AA ko] 7hgAlol
#3k AF-% nalidixic acid 2] Eudragit RL ¢
microcapsule ol T3k -0l $4 FejRAA =
aluminium tristearate 5 A1®3l%ic}, Microen-
capsulation o] =gt F=wste] Jikg ] 93}
o} aluminium tristearate 1,45, 4.35, 7.25,
10,15(w/w) %5 AH7lsted Add Z3, alumin-
ium tristearate & H7}ekx] ol 3ol dor}
v}, aluminium tristearate & 42F(1,45%) 7}
2 microcapsule ©] A3 mbEo{F T 4, 35,
7.25, 10,15%% #7138 microcapsule ol 4% T+
4} microcapsule o] dA4HS FlFgith,  Alu-
kol vt &
449 aluminium tristearate ¢+ <F%¢] <k U=}
FwAlel Eudragit RL o] A&sle] ok 9ixbr} o
Brls 7Zleog Az, aluminium tristear-
ate© B&AelZ A5} acetone/liquid paraf-
fin Aol Awdefo] moiA slut ol Al AR
Aol 98-S sted microcapsule & TAAE A
Aok Aoz Andeh

Table 12 microcapsule &9 nalidixic acid
o] gekg Jehd Zlolt}, Eudragit RL mi-
crocapsule ZA|A] 3713} aluminium tristearate
o] ofoll FA glel microcapsule % ¢]
nalidixic acid ¢] &k oF 19, 8% = dAsI3ch,

4

minium tristearate + acetone 9

=

=

p=
2=

acid,
mean + S.D. (%)

(Percentage of Aluminium
tristearate treated)

A (1.45%) 20.0+0.56
B (4.35%) 19.9+0.45
C (7.25%) 19.540.64
D (10.15%) 19.8+0.73

Table 11+ ZA|¥ Eudragit RL microcap-
YEFEo|rt,
Microcapsule & particle size <+ aluminium
stearate o] 7lEko] Fr1gel wel QJ=FE his-
togram ¢] Ht} %+ particle size”} - micro-
capsule A 9] 2000~1410 #m 7} microcapsule D
2] 420~250m & 743k, olAL alumin-
ium tristearate 2] #7}2 microencapsulation
system | A9] FAte] EA=7] wFoleta Aksd
L2

Fig.1~4% Eudragit RL microcapsule 9]
SEM #Hzle|t}, Aluminium tristearate 5 4%
A7) (1, 45%) 3 microcapsule & F=o] 743 A
w5t A7HE aluminium tristearate o °F&
Z71R] 7ol wtet AAelA] Zh Beol A7H(10.15%)
3k microcapsule ©] 7F3 A&,
* Fig.5% pH6.8 buffer £°ol4 aluminium
tristearate 1,45, 4.35, 7.25, 10,15%% s}
X Eudragit RL microcapsule %8¢ nalidi-

sule ¥ nalidixic acid powder <

Table II — Particle size distribution of eudragit RL microcapsules and nalidixic acid powder

Microcapsules (percentage of aluminium tristearate treated)

sf;zr(tiflri) Nal;‘iiv’v“;fe?‘ﬁd A (1.45%) B (4.35%) C (7.25%) D (10.15%)

2830 - 2000 12.50 1 0.650 0.76£0.72 0.37+0.64

2000 - 1410 46.1040.92 23.1240.62 9.08+0.82 275+1.14

1410-841 6.7740.41 28.75+0.58 32.2740.98 7.08+1.20 11.3440.53
841-420 13.99+1.23 8.84+1.01 26.45+1.05 31.3140.79 24.25+1.45
420250 9.18+0.53 2.2140.43 8.784+0.87 16.94+0.85 35.04+0.94
250149 60.81+1.65 1.184+0.93 5.93+1.35 18.19+1.23 16.2310.83
149-0 9.26+0.52 0.4240.63 2.27+0.58 7.08+0.85 10.3440.92

@ percent of particles+S.D.
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Nalidixic Acid ¢} Eudragit RL Microencapsulation ol #3 ¢ 203

Fig. 1— Scanning electron micrographs of microcapsules Fig. 3 —Scanning electron micrographs of microcapsules
containing nalidixic acid treated with 1.45% of containing nalidixic acid treated with 7.25% of
aluminium tristearate. aluminium tristearate.

[r—

20Ky XE6 p014 160 .8 E-Hua fE18 168 @) E-Hua

18 B E-Hua

Fig. 2— Scanning electron micrographs of microcapsules Fig. 4— Scanning electron micrographs of microcapsules
containing nalidixic acid treated with 4.35% of containing nalidixic acid treated with 10.15% of
aluminium tristearate. aluminium tristearate.

Vol. 34, No. 3, 1990
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Nalidixic acid dissolved (%)

O 80 120 180 240 300 360 420 480
Time (min.)
Fig. 5—Dissolution profiles of nalidixic “acid from
microcapsules and powder in pH 6.8 buffer at
~ 87°C and 150 rpm.
Key: O, Microcapsule A; * , Microcapsule B; m ,
Microcapsule C; a, Microcapsule D;  , powder

xic acid o] £&54S viepid

pH6.8 buffer £ 9o 4 9 nalidixic acid
microcapsule 2| £%-2 nalidixic acid powder
of vlms] & o A3l gAY, 27 308l
eiAl nalidixic acid powder ¥ 69%7} 23l =x)
w3l 1,45, 4,35, 7.25 % 10,15%2] aluminium
tristearate & A7}sle] ZA| microcapsule &
2.4, 2.8, 3.7 4,3%uke]l 253, = 14
Zkol|4+ nalidixic acid powder &= 92%7} &3l =
deow 1:45 4,35 7.25 W 10.15% T+
microcapsule 9lX& 3.9, 4.9, 6.0 ¥ 8.5%}
£Z=90et, 99,.5%2] nalidixic acid powder 7}
Fai=l e 3AelA ] 85 1.45, 4.35, 7.25
% 10,15% A7F3k microcapsule sl4+ 10, 0,
13.0, 18,1 % 26.8%7} €23 % 8ZIM=
18,8, 28.8, 36.5 % 51,7%2 &&A|7k0] A=
ek,

28] 2A3 microcapsule 23819l nalidixic
acid ¢ 2232 A7) square rootol] w3lod
plot & Az AXAAZ A3kt (Fig. 6), =22
1} o] datat =& A7kl wiste] microcapsule

60r

40

304

Amount released (%)

20

A
of A

Jt  (hour)

Fig. 6— Release of nalidixic acid from microcapsules pro-
duced with different amount of aluminium
tristearate treated according to the matrix model.
Key: ®, 1.45%; ® , 4.35%; a , 7.25%; * , 10.15%.

Log amount retained (%)

1.6

0 1 2 3 4 5 6 7 8

Time (hour)
Fig. 7— Release of nalidixic acid from microcapsules pro-
duced with different amount of alumium tristerate

treated according to the first. order model.
Key: @, 1.45%; w, 4.35%; &, 7.25%; *, 10.15%.
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off golgls log °k°l FAGAS ebE first
order equation . ARt (Fig, 7),%719 17}
o7 $%9 mechams < W3] FHslr] Hsl
A= AEAQ ATFES} Qlojol T Aoz Algd
o},

¥k, microcapsule o} #7}3+ aluminium tri-
stearte 9] & S7HAZl w2} nalidixic acid 9
EEYo] TMEE & 4 U (Fig.5). °l& al-
uminium tristearate & H7}8:S Z7147)d mi-
crocapsule ¢ particle size$ #4417 2 39
AL e Aex A9 4 9ok, Nali-
dixic acid 9] Eudragit RL ¢ microcapsule-&
Auby AlAe 7HsAlel 9lem microcapsule of
77y} aluminium- tristearate 8} SF%- W34 %)
224 FEdEEEE AT 4 oA A4
=

® =W

Acetone/liquid paraffin system &
oil phaseol#] solvent evaporation process ol
o8l nalidixic acid ¥ §-F5l= Eudragit RL
ZAE o

1. {42 aluminium tristearate 14,5,
4,35, 7.25 % 0.15%% #H7iepolg ol T EA
H Az Aol 245 4 99
o},

2. pH6.8 buffer folollx] nalidixic acid
powder £ 34710 $20] gtasgi eyt alumin-
fum tristearate 1,45, 4,35, 7.25 % 10,15%%
#1714} Eudragit RL microcapsule & 8417refi4]
77t 18,8, 29.8, 32.5 9 54,5%7F &+ &
EA)7ke] X195 AH,

o]-g-3t

microcapsule £

F.0

%2 microcapsule &

Ho

fl

1) Eudragit information phamphlets from the manufac-
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