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ABSTRACT 

Formulations containing ciprofloxacin hydrochloride and 

norfloxacin for the treatment of ophthalmic and skin 

infections were made. The stability, bioavailability and 

therapeutic efficacy of the preparations were evaluated. 

These antibiotics were not systematical ly absorbed, when 

applied locally. Preparations were found more effective for 

the treatment of skin and eye infections. Betacyclodextrin 

improved the bioavailability of antibiotics. 
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INTRODUCTION 

Ciprofloxacin (CIP) was the most potent quinolone 

antibacterial against Enterobacteriacea and Pseudomonas and 

was effectively used in the treatment of many infectious 

diseases. ',' Norfloxacin was used in the treatment of 

urinary tract infections, gonorrhoea, gastrointestinal and 

other infe~tions.''~ So far only tablets, capsules and 

injections of CIP and NOR were used in therapy. An attempt 

was made to formulate preparations of CIP and NOR as 

ophthalmic and ointment preparations in suitable gel type of 

bases. Efforts were also made to improve the efficacy of 

drugs using suitable carriers. Albumin microsphere was also 

used as a drug carrier for administration of many drugs with 

better efficacy. Various methods of preparing microspheres 

were explained by many investigators. 4-6 Bioavailability of 

many drugs improved using cyclodextrin in formulations. 
7 Solubility of drugs was increased by complexation with it. 

The bioavailability, therapeutic efficacy and stability 

aspects of preparations were investigated in this study. 

METHODS AND MATERIALS 

0.5% CIP and 0.5% NOR were incorporated in gel bases of 

following having suitable consistency separately. 
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Sodium Alginate (SA - 12.2% w / w ) ,  Methyl Cel lu lose  (MC - 3.8% 

w / w )  Carboxy Methyl Cel lulose ( C M C  - 4.3% w / w ) ,  Guar G u m  ( G G -  

1.96% w / w ) ,  Hydroxy Propyl Methyl Cel lu lose  (HPMC - 56% w / w ) .  

0.5% CIP was a l s o  incorporated i n  ophthalmic preparat ions o f  

s u i t a b l e  consis tency as  follows : Sodium Alginate (SA - 4.2% 

w / w ) ,  Methyl Cel lulose (MC - 1.5% w / w ) ,  Carboxy Methyl 

Cel lulose (CMC - 1.5% w / w ) ,  Guar G u m  ( G G  - 0.74% w / w ) ,  HPMC 

(16.6% w / w ) .  

Preparat ion of albumin microspheres (Alb micro) 

1. Mixture of 2 m l  of 20% albumin so lu t ion  and 100 mg of 

drug was prepared. 2 .  Mixture of 8.5 ml of Arachis Oil and 

3.1 ml of 0.5% Sodium Lauryl Su l f a t e  i n  n-heptane was 

wepared.  Mixture ( 1 )  was added t o  mixture ( 2 )  w i t h  stirring 

2nd k e p t  i n  a water bath,  temperature was gradual ly  r a i sed  t o  

3 O o C ,  i t  was mixed thoroughly f o r  10 minutes, cooled t o  room 

temperature w i t h  s t i r r i n g .  To this mixture 0.02 rnl of 

Formaldehyde and 0.4 ml of n-hexane was added, f i l t e r e d  u s i n g  

Ahatman No. 1 f i l t e r  paper, then residue was washed w i t h  1 m l  

?ach of n-hexane and dried i n  vacuum des i ca to r  f o r  24 hours. 

40% of C I P  and 20% o f  NOR were entrapped i n  albumin 

nicrospheres.  
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Preparation of Beta-cyclodextrin - Drug Complex 

Equal quantity of d rug  (0.5 gm) and betacyclodextrin (0.5 gm 

with suf f ic ien t  quantity of water were mixed using magnetic 

s t i r r e r  for 2 hours. I t  was then incorporated w i t h  

su f f i c i en t  quantity of HPMC. The f i n a l  preparation contains 

0.5% of d rug  and 56% of HPMC. 

Stab i 1 i t y  study 

S t a b i l i t y  study of preparations were conducted under two 

d i f f e ren t  temperatures for 8 weeks a t  room temperature ( R T )  

and 37OC. 

Bioavai labi l i ty  study o f  C I P  and NOR 

For oral  administration vehicle containing 5% drug  was used. 

The r a t s  were divided into 3 groups. One group received 

o ra l ly  1 m l  of 5% o f  CIP/NOR i n  4% HPMC solution. The 

second g roup  received 1 ml of alb.  micro preparation 

containing 5% CIP/NOR dispersed i n  4% HPMC solution. The 

th i rd  group received 5% drug  incorporated along w i t h  5% 

betacyclodextrin in 4% HPMC vehicle. Blood samples were 

collected from eye u s i n g  cap i l l a r i e s ,  a t  d i f fe ren t  time 

intervals .  Blood was centrifuged and plasma sample was 

col lected and analysed by microbiological method (d i sc  
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diffusion method). In transdermal preparation, gel was 

applied t o  the 1 cm area on the back of the  r a t  which is 

already shaved prior t o  the application of gel .  

2 

Study of local action on s k i n  and eye 

The ointment containing d rug  ( C I P / N O R )  was applied t o  the 

wound made on r a t  for 1 week, t o  study the e f f e c t  of d r u g  on 

local infection. The eye preparation containing C I P  was 

applied t o  eye infected with nonpathogen and swab was 

col lected from treated eye and untreated eye, inoculated in 

nutr ient  bro th  and incubated fo r  24 hrs. 

RESULTS AND DISCUSSION 

C I P  and NOR were more s tab le  i n  HPMC base (Table 1 )  compared 

t o  other bases. Bioavai labi l i ty  of C I P  and N O R  was improved 

when administered o ra l ly  w i t h  betacyclodextrin ( p  < 0.05) and 

lowered when d r u g  was entrapped in albumin microspheres, 

compared t o  f r ee  d r u g  ( p  < 0.05). Drug was n o t  detected i n  

measurable quantity in the plasma by microbiological method 

when applied local ly  on the skin (Table 2 . The healing o f  

local infection of wounded r a t  was bet ter  in t reated group. 

There was no growth in media inoculated w t h  swab collected 

from r a t  eye infected w i t h  nonpathogen and t rea ted  w i t h  d rug  
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preparation. Growth was observed i n  media inoculated w i t h  

swab collected from untreated group. T h u s  the preparation 

was e f fec t ive  for treatment of ophthalmic infections.  

CONCLUSION 

CIP  and NOR were most s tab le  i n  HPMC base compared t o  other 

gel preparations. Bioavai labi l i ty  of CIP and NOR was better 

when they were incorporated w i t h  betacyclodextrin. 

Bioavai labi l i ty  decreased when drugs were entrapped w i t h  

albumin microsphere, which may be due t o  binding. They were 

n o t  systemically absorbed when applied locally.  The 

preparations were found t o  be more e f f ec t ive  local ly  for the  

treatment of skin and eye infections.  
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