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INTRODUCTION

Ciprofloxacin is a fluoroquinolone with a broad spectrum of antibacterial activity ( 1).

It has proved to be effective in a wide range of infections including those urinary,

respiratory and gastrointestinal tracts and in septicemia skin , soft tissue and bone and
joint infections.It has also half -life of 4 hours ( 2,3 ) . There is no recorded experience
with prolonged administration of the drug in high dosage and the resultant effects of such
treatment in causing toxicity or bacterial resistance (4).

Microencapsulation is now the most frequently employed method of producing sustained
released form.

In this study , we planned to prepare sustained action preparation of ciprofloxacin as
microcapsules and tablettcdwmicrosapsules and the influences of core : wall ratio on the
release of éiproﬂoxacin from the microcapsules and tabletted dosage form were
investigated .

The microcapsules and tablets were tested by using USP rotating basket method (5) aﬁd
the dissolution resuits thus obtained were evaluated kinetically and the ideal method was
estimated for drug release and the ideal sustained release formulation of ciprofloxacin

were determined ( 6 ).

EXPERIMENTAL

Materials
Ciprofloxacin was obtained from FAKO A'S., Ethyl cellulose (EC) , ethoxy number 48,
type N-45 was purchased from Hercules and cyclohexane from E. Merck . All materials
used were of analytical grade .

Method

Preparation of microcapsules
Microcapsules with core : wall ratio of 1:2, 1:1, 201 were prepared by'the coacervation
phase separation technique ( 7 ). The microcapsulation method was modified to change

the temperature and the stirring rate.




st oriot
ol rotatl

ske

8l

B:

ftom,

-

3

v

a
sk bo

= -
e o
=2 & «
= povs
& 3 oh
w o o
3 5 = &
o by pia -
I = o
o o=
el )
: & =
z .
3 a -
p 43 o et o
4 oo %] =
- 2 o a &5
f= ® - o e
5 o o & —
full < “n )
e o o o
<2 o o
L il o . P
hid 3 & 1 A
e b o = = o
4 Q [ < = 5 A
: & 2 G ot b 4 5
o By o L ] 3 e ‘
= & e =% b = et
G2 s b {5 o i8] . E9) o
i Pt S ) ¥ 3 b .
- fo) e, puet .-, o o e
: fd . 5 G = wm
= 3 P Sy bl o, a3 g
= s 9 F =3 =
m,\, = oy g P 7~ b I
e a2 - o) P o b
& - ol 2 Y o 5
3 - - - 5 o = J
o = w2 a3 - = [ o
© [+ " o o] o o -
-~ lhsns )
o o ot g o G fow]
b bt ot s b, - 7] [ -
o - ) o3 = 3 ot o
! 3 SRR ey e & - =
o F o e O ot - =
I} : 42 by -4 T o
prid o P fad !.H. o~ o
[ ) > b T ' )
<t 3 sl -3 i ol
X & o et o
p < - é
& &) <] & o =
jood




MARMARA UNIVERSITESI ECZACILIK DERGISI

i
12

samples were assayed from the dissolution medium by measuring the absorbance at 278
nm against 2 AGM blank without enzyme.

. The dissolution data for three core:wall ratios of microcapsules and tabletted
microcapsules were treated by converting observed drug concentrations at each sampling
time to amounts dissolved and in turn to persentage dissolved.

The results were evaluated kinetically by zero | first- order , Hixon-Crowell, RRSBW |

Q \/—t , ( Bt )a , Higuc{li and Hopfenberg equations. The release rate constants (k),
correlation coefficients { r ) and determination coefficients ( r* ) were calculated by
means of a computer program { 6 ).

Artificial gastric medium was prepared by dissolving 2 g of NaCl in 7 ml of concentrated

HCl and sufficient water to make 1000 ml ; the pH of this solution was 1.2 .

RESULT AND DISCUSSION
Plasma elimination half- life of ciprofloxacin is 3.5 - 4.5 hours and it is easily dissolved
in AGM without enzyme. Preparing microcapsules with water-insoluble coating such as
EC is one way of prolonging its effect.
The recovery of ciprofloxacin from microcapsules with different core:wall ratios is

shown in Table 1

Table 1. Recovery of ciprofloxacin from microcapsules

Core: wall ratio Percentage recovery
2:1 62
i1 32
1:2 81
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The release rate constants ( k ), correlation coefficient ( r) and determination coefficients
(r %) were calculated by means of a computer program ( 6 ). As for the kinetic
evaluations the highest determination coefficient and best linear relation were observed
from microcapsules and tabletted microcapsules with 2:1 core:wall ratio by RRSBW

distrubution ( 8 ). Dissolution results of those were shown in Table 2.

Table2: Dissolution kinetics of ciprofloxacin tabletted microcapsules
with core :wall ratio (2:1)

Dissolution kinetics Results
(Bt)2 A= 0704
B= 4578 x 107
r = 0.9%
r2=0992
First Order ) kry =0.137 bl
r =0987
r?=0974
Zero Order kro =17.961 Iyl
r = 0963
r?= 0928
Hixon-Crowell r = 0.981
£2=0.962
RRSBW B = 0766
r = 0.997
r2= 0994
o Vr k= 2950
r = 0.991
r?=_0.982
Higuchi ro=0.994
r= 0987
Hopfenberg spherical k = 6084 x 107
r= 0981
re= 0962
Hopfenberg cylinderical k = 8192x10"
r = 0.977
r2= 0954
Hopfenberg slab




-
1 | “t
i @
|
o
{ =9
t oy
| o
§ <
ol
o e 3 b
o 2 =
E i et Y
e MR s - ol
= £ ot o
= q,m o Ak
2 - e -
£ ! o
wd ©o [ en
2 o @ o =
=3 = 5
B [ o
oS i - 5
[y H = i 2
3 = =
o w ¢ -
el i =
o 0
N o
&) =
- P et
o~ R
; v
! P = -
| b PO
] ! g
U ! =
o i oy
H 1 bt
H ,\u
52 | ]
= i3
e o
- o
=2 =
3 2
W v et [&]
@ 8 o =
P g B3
S = ; 2
. } - —
: ; | o4 [=9
EEey i i 2]
v i ; = W
& =
=
oo i 42
t -
] o
« - s | EEE
= ot | st | et
M L
i




n
o

MARMARA UNIVERSITESI ECZACILIK DERGISI
REFERENCES
1. Tass, R.J . Treatment of skin and soft tissue infcctions with oral ciprofloxacin |
I Antimicrobial Chemotherapy | 18 Suppl. D, 153 -157 (1986 )
2. Wise, R, Andrews, J. M Edwards, L. In vitro acuvity of Bay O 9867, a new
quinolone derivative, compared with those of other antimicrobial agents |
Antimicrobial Agents Cliemotherapy, 23, 559 - 564,(1983)
3. Paisance, K.1., Drusano, G.L. |, Forrest, A Bustamante, C 1. | Standiford, H. C :
Effect of Dose Size on Bioavailability of Ciprofloxacin , Antimicrobial Agents
Chemotherapy, 31,956 - 958, (1987)
4. Daikos, G, Kathplia, S.B., Lolans, V. T., Jackson, G G., Fosshen, E. Long - Term
Oral Ciprofloxacin : Experience in the Treatment of Incurable Infective Endocarditis
, The American Journal of Medicine, 84, 786-790 (1988)
5. The United States Pharmacopeia XXIT(USP XXII) Mac Publishing Company ,
Easton, Pa., 1788-9 (1990)
6. Afabeyoglu,T.1: Dissol une programme Dans Le Language Basic de Microcomputer
Pour fa Determination des Donnes de Dissolution | Presented at National
Pharmaccutical  Congress, Istanbul (1984).
7 Jaisenjac,]., Nicolaidou,C.F ; Nixon,J.R.: The invitro dissolution of phenobarbiione
sodium from ethyleellulose microcapsules, J. Plarnt . Pharmacol.,, 28,912 - 914 |
(1976)
8. Langerbuhcher I, Parametric representation of dissolution - rate curves by the
RRSBW distrubution | Pharmazeutische Indusirie | 38, 472 -477 (1976)
9. Highuchi T . Mechanism of sustained action medication , J. of Pharm. Sciences ,
52, 1145-1149 (1963 )
10. Oner, L., Yalabik - Kas LS., Hincal, A A Formulation and release of
dihydralazine sulphate from tabletted microcapsules | J Microencapsulation | 1, 123
- 130 (1984)
Acnowledgements
The authors would like to thank Fako Ilag Fabrikast A.S. Turkiye for kindly sﬁpplying ciprofloxacin

and Research Foundation of University of Ege for financial support given to this project.

(Received April 28 | 1 994




