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ABSTRACT 

The release of neomycin from ten different ointment 
bases for possible ophthalmic use was monitored using a 
microbiological agar plate method. An obvious differen- 
ce in antibiotic release from the various bases was obs- 
erved. The effect of benzalkonium chloride, as preserv- 
ative, on the antimicrobial activity of neomycin was st- 
udied and found to be dependent on the base used. From 
the whole set of results for release and stability,after 
shelf storage for 24 months, Bases No. 9 (containing ca- 
stor oil, hydrogenated castor oil and cetyl alcohol) and 
No. 10 (containing liquid paraffin, hard paraffin,glyce- 
ryl monostearate and wool fat) were found to be the bas- 
es of choice for neomycin ophthalmic ointments. 

INTRODUCTION 

Neomycin is one of the antibacterial agents that 
has a very broad antibacterial spectrum and is widely 
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used  f o r  t h e  t r e a t m e n t  o f  s k i n  and  eye  d i s e a s e s .  The 
pu rpose  o f  t h i s  s t u d y  was t o  compare t h e  r e l e a s e  o f  ne- 
omycin from d i f f e r e n t  o in tmen t  b a s e s  t h a t  a r e  s u g g e s t e d  
f o r  ophtha lmic  u s e  i n  t h e  p r e s e n c e  and absence  o f  benz-  
a lkonium c h l o r i d e .  The a b i l i t y  of t h e  i n v e s t i g a t e d  ba- 

s e s  t o  r e t a i n  neomycin a c t i v i t y  a f t e r  s h e l f  s t o r a g e  f o r  
30 months was also assessed. 

MATERIALS 

Neomycin s u l f a t e  B.F. , img=680 u n i t s ,  (Memphis 
Chemical Company, C a i r o ,  Egyp t )  was s u p p l i e d  as d r y  st-  
e r i l e  powder and was used  as r e c e i v e d .  All o t h e r  mate- 
r i a l s  were USP, USNF o r  r e a g e n t  grade. 
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1 2 3 r, 5 6 7 8 9 10 

FIGURE 1 
Release of neomycin sulfate f r o m  ophthalmic ointment 
bases. Key: Drug free base , Base containing B.C. 

, Base containing neomycino , Base containing B.C. 
and neomycin . 

EXPER I MENTAL 

Ophthalmic Ointment Bases 
The composition of the studied ten ointment bases 

is given in Table (1). The bases were prepared and 
sterilized according to the method described in B.P.C. 
Preparation of Medicated Bases 

Ten batches of the studied bases containing benza- 
lkonium chloride (B.C.) alone and twenty batches of ne- 
omycin sulfate ointments containing 0.35% w / ~  f 0.01% 
w/w B.C. were prepared under aseptic conditions. 
Antimicrobial Effect of Medicated Bases 

1 

Bacillus pumilus (N.C.T.C. 8241) was inoculated 
into sterile nutrient agar media and poured into steri- 
le Petri-dishes. Six cups per plate were cut, aseptic- 
ally filled with the studied ointments and incubated 
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for 24 hours at 37OC. The results of zones of inhibit- 
ion, radius segment2, produced by the ointments repres- 
ent the average of  five separate experiments, with sta- 
ndard deviation not exceeding k 0.5 mm in each casetare 
illustrated in Figure 1. 

Stability of Neomycin Ointments 
A standard curve for microbiological assay was co- 

nstructed by the method described in USP , At differe- 
nt time intervals, a sample of each stored ointment was 
dissolved in ether, neomycin sulfate was then extracted 
with sterile 0.1 M potassium phosphate buffer, pH 8,and 
microbiologically assayed for neomycin retained using 
the constructed standard curve. 

3 

RESULTS AND DISCUSSION 

Figure 1 obviates that the drug-free bases, except 
Base 10, showed no antimicrobial effect. B.C., alone, 
has no tendency to release from Bases 1-4, while Bases 
5-10 gave a pronounced inhibition zones indicating its 
release from these bases. The ability of the studied 
bases to release neomycin sulfate was different, the 
best three bases were composed of castor oil gelled by 
hydrogenated castor oil (Base 7 )  and may contain glyce- 
ryl monostearate (Base 8) or cetyl alcohol (Base 9 )  as 
surface active agents. Possible reason f o r  their supe- 
riority is the thixotropic behavior of these semisolid 

4 lipogels as they underwent shear thinning and liquefy. 
The presence of B.C. may alter the growth inhibi- 

tion of neomycin, thus, Formulae 6,7 and 8 showed dec- 
rease, Formula 9 gave the same effect, while the other 
formulae showed an obvious increase,ranged from 7 . 6 9  
to 400%. This increase, may be attributed to the sur- 
face activity of B.C. On the other hand, the above 
results revealed the effect of type and composition of 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



RELEASE STUDIES OF NEOMYCIN 

TkbLE 2 

S t a b i l i t y  D a t a  o i  Neoioycin S u l f a t e  i n  Oph tha lmic  O l n t -  
merit Bases clt Koorir Tempara tu re  

1603 

Rank Ordcr of Opnthalurrc Oin tmdn t  Bases i n  Dascendlng 
of Neomycin S u l f a t e  R s 1 G d - e  dnd S t h L i l l t Y  E f f L c t i v L n e s s .  

1 - 2  10 
3 2 
4 6 

5 - G - I  e 
5-6-7 I 
5 - 6 - 7  3 
& 5 
9 1 

4 

7 
5 
1 

3 

10 
9 

6 

4 a 
2 9 

5 1 0  

1 0  11 

a 11 

1 11 

3 1 2  

I 13 

10 4 8 4 1 7  
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the suggested bases on controlling the mutual release 
of neomycin and B . C .  

interact with the active medicament to form a less 
active product. Hence, the ability of the studied 
bases to retain neomycin activity, after storage for 30 
months at ambient temperature, can be arranged in des- 
cending order, as follows: Formulae 3,2,5,10,6,9,1,7,4 
and 8 (Table 2). 

From the whole set of results f o r  release and sta- 
bility studies (Table 3), one can conclude that Bases 9 
and 10 are the bases of choice for neomycin ophthalmic 
ointments, as they gave reasonable release and retain, 
respectively, 90 and 93% of neomycin activity after 24 
months of shelf storage. 

It has been reported5 that an ointment base may 
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