
DRUG DEVELOPMENT AND INDUSTRIAL PHAFOLACY, 8 ( 4 ) ,  487-496 (1082)  

EFFECT OF VARIOUS OPHTHALMIC OINTMENT BASES 

ON CARBENICILLIN A N D  GENTAMICIN STABILITY 

Hamed Hanied El-Shattawy 

Department of Pharmaceut ics ,  D iv i s ion  of Pharmacy, Facul ty  of 

Medicine, Al-Azhar Un ive r s i ty ,  Nasr-City,  Cai ro ,  Egypt 

ABSTRACT 

The s t a b i l i t y  and r e l a t i v e  a v a i l a b i l i t y  o f  each c a r b e n i c i l l i n  

and gentamicin in e igh teen  o in tment  bases ,  f o r  p o s s i b l e  ophthalmic 

use, when s t o r e d  a t  5 C f o r  e i g h t  months were i n v e s t i g a t e d  by a 

microbio logicd l  aga r  p l a t e  method. The e f f e c t  of some a d d i t i v e s  

on t h e  a c t i v i t y  of t h e s e  a n t i b i o t i c s  i n  f r e s h  and s t o r e d  o in tments  

was a l s o  i n v e s t i g a t e d .  The a c t i v i t y  of c a r b e n i c i l l i n  t~as  been de- 

c r e a s e d a f t e r  s t o r a g e  i n  t e n  of the i n v e s t i g a t e d  bases wlhile genta-  

rnicin r e t a i n e d  i t s  a c t i v i t y  in  a l l  the bases .  I t  appears  t h a t  

methylparaben, propylparaben and tocophery l  a c e t a t e  have no s i g -  

n i f i c a n t  e f f e c t  on the a c t i v i t y  o f  both a n t i b i o t i c s  except; i n  c a s e  

o f  s t o r e d  c a r b e n i c i l l i n  o in tments  which con ta in  e i t h e r  Span 40 o r  Span 80. 

0 

INTRODUCTE 

The e x t e n t  of d i f f u s i o n  of an a n t i b i o t i c  from an o in tment  base ,  

a s  measured by i n h i b i t i o n  zones,  has been u t i l i z e d  f o r  a s s e s s i n g  t h e  

s t a b i l i t y  of t h e  inco rpora t ed  a n t i b i o t i c  1-6 . 

& a ?  7 

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

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



4aa 

The l o s s  i n  a c t i v i t y  was determined by many a u t h o r s l Y 4  

p a r i s o n  o f  t h e  s i z e  o f  t h e  zone produced a t  a g i ven  t ime  w 

o f  t h e  zone produced by t h e  o in tment  when f i r s t  prepared. 
0 

EL-SHATTAWY 

ti by com- 

t h  t h a t  

P laxco e t  a l L  determined the  b a c i t r a c i n  potency o f  t h e  o in tments 

by e x t r a c t i o n  o f  t h e  a n t i b i o t i c  f rom t h e  base and t h e  e x t r a c t e d  so- 

l u t i o n s  were a p p r o p r i a t e l y  d i l u t e d  and p laced on t h e  seeded p l a t e s  

u s i n g  Vincent  d i s k s .  

dard curve ob ta ined  f rom standard b a c i t r a c i n  s o l u t i o n s .  

a l i m i t e d  c o r r e l a t i o n  between b a c i t r a c i n  potency as determined by t h i s  

method and by t h e  agar p l a t e  d i f f u s i o n  method. 

The zones produced were compared w i t h  a stan- 

They found 

3 P l e i n  and P l e i n  found t h a t  by p l o t t i n g  t h e  squares o f  t he  

diameters of t he  i n h i b i t i o n  zones produced by v a r y i n g  concen t ra t i ons  

o f  a n t i b a c t e r i a l  drugs a g a i n s t  t h e  l oga r i t hms  o f  t he  concen t ra t i ons  

r e s u l t e d  i n  s t r a i g h t  l i n e  curves. They presented a c y l i n d e r - p l a t e  

method f o r  q u a n t i t a t i v e  de te rm ina t ion  o f  d i f f u s i o n  o f  an 

drugs f rom o intments by re fe rence  t o  t h e  s tandard curves 

o f  s imple c y l i n d e r - p l a t e - i n h i b i t i o n  zone d i f f u s i o n  t e s t s  

f e r e n t  o in tmen t  bases were compared w i t h  t h e  q u a n t i t a t i v  

i b a c t e r i a l  

The r e s u l t s  

i n  s i x  d i f -  

data ob- 

t a i n e d  i n  t e s t i n g  d i f f u s i o n  f rom t h e  s i x  o in tments by t h e  c y l i n d e r -  

p l a t e  s tandard curve method. 
5 Yousef r e p o r t e d  t h a t  t h e  potency o f  t h e  s t o r e d  o in tment  can be 

est imated by r e f e r r i n g  i t s  r a t e  o f  d i f f u s i o n ,  as measured by t h e  i n -  

h i b i t i o n  zone, t o  a standav'd curve rep resen t ing  v a r i o u s  concen t ra t i ons  

o f  t h e  a n t i b i o t i c  o in tments and t h e  corresponding zones o f  i n h i b i t i o n .  

An a l t e r n a t i v e  method was t o  compare t h e  d i f f u s i o n  equ iva len ts ,  cor-  

responding t o  t h e  i n h i b i t i o n  zones produced by t h e  f r e s h l y  prepared 

and s t o r e d  ointments.  

a s tandard curve rep resen t ing  t h e  i n h i b i t i o n  zones produced by s e r i a l  

d i l u t i o n s  o f  t h e  a n t i b i o t i c .  

D i f f u s i o n  equ iva len ts  were c a l c u l a t e d  f rom 
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OPHTHALMIC OINTMENT BASES 489 

The author” previously compared the  re lease  o f  each c:arbenici l l in  

and gentamicin from eighteen ointment bases f o r  possible  opht,halniic 

use. 

of these 18 ointment bases t o  r e t a i n  the a c t i v i t y  of each carbeni- 

c i l l i n  and gentamicin a f t e r  s torage and t o  assess  the  e f f e c t  of some 

addi t ives  on  the an t ibac ter ia l  a c t i v i t y  o f  these a n t i b i o t i c s .  

T h e  purpose of t h i s  inves t iga t ion  was t o  assess  the a b i l i t y  

EXPERIMENTAL 

Materials 

Carbenici l l in  disodium ( P f i z e r )  and gentamicin (Scherinlg) were 

supplied as  dr.y s t e r i l e  powders and were used as received. 

chemicals were USP, USNF o r  ana ly t ica l  grade and were used without 

f u r t h e r  pur i f ica t ion .  

Preparation o f  Antibiot ic  Ointments 

All other  

The compositions of the eighteen ointment bases as  qiven i n  Table 1 

and the methods of preparation of the s t e r i l e  bases and ,ointments 

were the same as  i n  the previous invest igat ion’ .  Thir ty  s i x  d i f f e r -  

e n t  ointments were compounded from c a r b e n i c i l l i n ,  gentamicin and 

eighteen ointment bases so t h a t  each base contained one of the  an t i -  

b i o t i c s  in  0.3% concentration. Another 36 d i f f e r e n t  ointments con- 

t a i n  in addi t ion 0.1% mixture ( 2 : l )  of rnethylparaben and propylparaben 

as  preservat ives  and 0.1% tocopheryl a c e t a t e  as  ant ioxidant  were a l so  

prepared. 

After  t h i s  period, 72 d i f f e r e n t  f resh  ointments were prepared in  the  

same way, i . e . ,  from each a n t i b i o t i c  18 d i f f e r e n t  f resh  ointments 

were prepared without addi t ives  and another 18 different .  f resh o in t -  

ments were prepared with preservat ives  and ant ioxidant .  

S t a b i l i t y  of Antibiot ic  Ointments 

These 72 ointments were stored a t  5 O C  f o r  e ight  months. 

One hundred four ty  four  d i f f e r e n t  ointments were microbiologically 

tes ted t o  assess  the s t a b i l i t y  o f  the  contained a n t i b i o t i c .  A micro- 
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OPHTHALMIC OINCMENT BASES 

b i o l o g i c a l  agalr p l a t e  method as desc r ibed  by Yous?f5 was ernployed 

us ing  Escher i ch ia  c o l i  (ATCC No. 10536) as t h e  t e s t  orgdnism f o r  

t h e  two a n t i b i o t i c s .  The medium was ad jus ted  t o  p H  6 fo i r  ca rben i -  

c i l l i n  and t o  pH 8 f o r  gentamic in  . Four ho les  were meide i n  each 

p l a t e  and were f i l l e d  w i t h  f o u r  d i f f e r e n t  o in tments  made froin one 

8 

49 1 

a n t i b i o t i c  and one and t h e  same base, but. w i t h  d i f f e r e n t  composi t ions 

and s to rage  c o n d i t i o n s ,  i . e . ,  each p l a t e  con ta ins  f r e s h  and s t o r e d  

a n t i b i o t i c  o in tments  made f rom t h e  same base w i t h  and w-i thout p rese r -  

v a t i v e s  and a n t i o x i d a n t .  Four p l a t e s  were prepared f o r  every  s e t  

o f  one a n t i b i o t i c  and one base. 

was measured f rom t h e  edge of t h e  ho le  t o  the  pe r iphe ry  o f  t h e  zone 

t o  t h e  neares t  0.1 mm. The r e s u l t s  of zones o f  i n h i b i t i o n  produced 

by t h e  o in tments  rep resen t  t h e  average o f  16 read ings  m d e  f rom f o u r  

separa te  exper iments,  w i t h  a s tandard  d e v i a t i o n  o f  n o t  more than 

0.5 mm i n  each instance,and a r e  g i v e n  i n  Table 2. 

The e x t e n t  o f  growth i n h i b i t i o n  

RESULTS AND D I S C U S S I O N -  

An o in tment  base may i n t e r a c t  w i t h  t h e  a c t i v e  medicament t o  fo rm 

6 a p roduc t  which may be l e s s  a c t i v e  than t h e  o r i g i n a l  meldicament . 
A r e d u c t i o n  i n  a n t i m i c r o b i a l  ac t i v i t . 1  o f  an a n t i b i o t i c  imay revea l  

s u b t l e  changes n o t  demonstrable by chemical  methods, t h e r e f o r e ,  

m i c r o b i o l o g i c a l  methods remain g e n e r a l l y  t h e  st.andard f o r  r e s o l v i n g  

doubt  w i t h  respec t  t o  p o s s i b l e  l o s s  o f  a c t i v i t y .  

I n  t h i s  study, no a t tempts  were made t o  c o n s t r u c t  5,tandard 

curves made fr-om d i f f e r e n t  concen t ra t i ons  o f  each a n t i b i o t i c :  i n  

every  base w i t h  and w i t h o u t  t h e  a d d i t i o n  o f  p r e s e r v a t i v e s  and a n t i -  

ox idan ts .  Th-is i s  because i t  i s  n o t  t h e  aim of. t h i s  work t o  es t ima te  

the  a c t u a l  amount of t h e  d i f f u s e d  a n t i b i o t i c ,  b u t  t o  assess, compara- 

t i v e l y ,  t h e  a b i l i t y  of t h e  i n v e s t i g a t e d  bases t o  r e t a i n  t h e  a c t i v i t y  

o f  t h e  a n t i b i o t i c  a f t e r  s to rage.  
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OPHTHALMIC OINTMENT BASES 493  
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494 EL-SHATTAWY 

I t  i s  apparent  f rom Tab le  2 t h a t  t h e  a c t i v i t y  o f  c a r b e n i c i l l i n  

i n  Bases 9, 13, 6, 1, 2, 3, 11 and 4 h e l d  up v e r y  w e l l  f o r  e i g h t  

month's s to rage  a t  5OC i n  absence o r  presence o f  a d d i t i v e s  (methy l -  

paraben, p ropy lparaben and tocophery l  a c e t a t e ) .  From Tab le  2, i t  

can be computed t h a t  c a r b e n i c i l l i n  r e t a i n e d  91.7, 80.6, 80.4, 78.1, 

76.2, 71.4, 57.7, 43.5, 33.3 and 23.3 pe rcen t  a c t i v i t y  i n  Bases 5, 

12, 8, 14, 7. 16, 10, 17, 15 and 18 r e s p e c t i v e l y  a f t e r  s to rage  f o r  

t h e  same p e r i o d  and a t  t h e  same tempera ture  w i t h o u t  a d d i t i v e s  w h i l e  

r e t a i n e d  21.7, 

pe rcen t  a c t i  v i 

R e f e r r i n g  

bases as seen 

b e n i c i l l i n  has 

c o n t a i n  Aeros i  

64.5, 80.4, 80.6, 59.3, 71.4, 58.8, 40, 33.3 and 22.7 

y r e s p e c t i v e l y  i n  t h e  same bases i n  presence o f  a d d i t i v e s .  

t h e  above r e s u l t s  t o  t h e  compos i t ions  o f  t h e  ment ioned 

n Tab le  1, i t  i s  e v i d e n t  t h a t  t h e  a c t i v i t y  o f  ca r -  

been decreased a f t e r  s to rage  i n  a l l  t hose  bases wh ich  

, c e t y l  a l coho l ,  c e t o s t e a r y l  a l coho l ,  Span 40, Span 

80, w h i t e  wax and wool a l coho ls .  I t  i s  e v i d e n t  a l s o  t h a t  ca rben i -  

c i l l i n  a c t i v i t y  has been s i g n i f i c a n t l y  decreased a f t e r  s to rage  i n  

those bases wh ich  c o n t a i n  more than  one o f  t h e  above ment ioned i n -  

g r e d i e n t s  (Bases 18, 15 and 17) .  

The decrease i n  a c t i v i t y  o f  c a r b e n i c i l l i n  i n  Base 8 a f t e r  s to rage  

may be a t t r i b u t e d  t o  a change i n  t h e  r h e o l o g i c a l  p r o p e r t i e s  o f  t h e  

s t o r e d  base r a t h e r  than  an u n s t a b i l i t y .  T h i s  i s  because Base 9 which 

con ta ins  t h e  same c o n s t i t u e n t s  as Base 8, i n  a d d i t i o n  t o  g l y c e r y l  

monostearate,  showed e x c e l l e n t  keep ing  q u a l i t i e s .  

I t  appears t h a t  t h e  presence o f  methylparaben, p ropy lparaben 

and tocophery l  a c e t a t e  as a d d i t i v e s  has n o t  s i g n i f i c a n t  e f f e c t  on 

t h e  a c t i v i t y  o f  c a r b e n i c i l l i n  i n  f r e s h  and s t o r e d  o in tmen ts  except  

i n  s t o r e d  o in tmen ts  o f  those bases which c o n t a i n  Spans (Bases 18, 

17, 7 and 12) where a s i g n i f i c a n t  decrease i n  a c t i v i t y  was t raced .  
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OPHTHALMIC OINTMENT BASES 49 5 

This e f f e c t  can be a t t r i b u t e d  t o  the complex formation between 

hydroxybenzoates and nonionic sur fac tan ts  . 9 

A1 1 of the ointments containing gentamicin showed excel l e n t  

s t a b i  1 i t y  

without additivles. The invest igated ointment bases can be arranged 

in  decreasing order  with respect t o  t h e i r  a b i l i t y  to re lease  genta- 

micin i t  contained a f t e r  s torage as follows: Bases 10, 12, 1:3, 8, 

7, 9, 18, 14, 6, 11, 5, 15, 16, 3, 17, 2 ,  1 and 4 respect ively.  

a f t e r  s torage f o r  e ight  mon ths  a t  5'C with or 

I t  appears t h a t  the presence of methyl paraben, propylparaben 

and tocopheryl ace ta te  as  addi t ives  has  no s i g n i f i c a n t  e f f e c t  on  the 

a c t i v i t y  o f  gentamicin i n  f resh and  stored ointments even in those 

bases which contain nonionic sur fac tan ts .  A possible  explanation 

i s  t h a t  the presence of i n t a c t  gentamicin covers any loss  i n  the 

paraben's a c t i v i t y  due t o  complexation with nonionic s u r f a c t a n t s ,  

a case which is, not found with c a r b e n i c i l l i n  i n  stored Bases 18, 1 7 ,  

7 and 1 2  as  the l a t t e r  i s  already inact ivated in  these bases. 

From Tables 1 and 2 i t  i s  evident t h a t  the  best base f o r  car-  

b e n i c i l l i n  i s  t h a t  which i s  composed of cas tor  o i l  gel led by hydro- 

genated cas tor  o i l  and contains glyceryl monostearate as  self-emulsifying 

agent. The o ther  cas tor  o i l  gel led bases f a i l e d  t o  r e t a i n  F u l l  a c t i v i t y  

o f  c a r b e n i c i l l i n  during s torage.  However, these bases d i d  re ta in  the 

a b i l i t y  t o  re lease  c a r b e n i c i l l i n  more than some o f  the st.able ointments. 

For gentarnicin,, the bes t  e ight  bases include s ix  bases c'omposed of 

cas tor  o i l  gel led by hydrogenated cas tor  o i l  o r  Aerosil and niay con- 

t a i n  cetyl  a lcohol ,  Span 40, Span 80 and glyceryl imonostcarat.e as 

wetting and spreading agents. I t  i s  evident a l s o  t h a t  ttie poorest 

bases f o r  b o t h  a n t i b i o t i c s  include those bases which have been 

chosen as reference bases. This i s  generally in  agreement with the 

r e s u l t s  of the previous study' 
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