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The rheology, particle size distribution and drug release, measured by dissolution 
and agar diffusion techniques, of 5 eye ointments containing sulphacetamide sodium 
has been studied. Although the particle size distributions of 2 B.P. products (6% 
strength) were similar (mean particle sixes of 13.5 and 14.7 pm) their consistency 
and drug release patterns were different. All ointments exhibited shear breakdown 
during continuous shear rheology. A linear relationship was found between the 
quantity of drug released by agar diffusion techniques and the amount dissolved 
after 60 min by dissolution. The B.P. ointments released their drug more slowly and, 
in most cases, to a lesser extent than the other 3, non-official ointmfents studied 
(strengths of 2.5, 6 and 10% w/w). The 2.5% strength ointment (w/o emulsion) was 
considered equivalent to the B.P. products. 

Intnnluction 

Drug release from ophthalmic ointments is dependent upon several factors, in 
particular: (a) drug particle size; (b) vehicle viscosity and rheological type; (c) 
partitioning; and (d) drug type. Konning and Mital(1978) showed that particle size 
was important by *demonstrating that as the particle size of benzoic and salicyclic 
acids decreased, their release correspondingly increased. Vehicle viscosity and rheo- 
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lo&al type are known to play a controlling role in dru 
application to the eye. Abel and Leopold (198~) 
ointment rather than drops should prolong co 
absorption. Patton and Robinson (1975)‘ in consi 
property on eomeal contact time, stated that the oo 
would lead to a loss of solution through tear 
tional to vehicle viscosity. Pseudoplastic and thix 
shear during blinking and would ~ons~u~tIy thin 
cornea contact time. 

The rheology of an ideal eye ointment is sue 
spreads ~fo~y over the comeal and selerat su 
its structure. That is, it should flow when subject 
the forces are removed in order to prolong con 
the eye. Mixing problems between ophthalmic oin 
reported (Sieg and Robinson, 1974,197s) and 
may affect drug release between ointments and t 
drug may also influence ocular availability 
using an ointment cont~~ng ~uo~rn~tholon~ bu 
piloearpine (Sieg and Robin. W- :GS, 1977). This 
the two drugs in the ointment basis. 

Apart from su~~ting Simple Eye Ointment BP. 
Pharmacopoeia (1980) offers little guidance in the choi 
eye ointment base. Only for Sulphacetamide Eye 
This report, therefore, outlines t 
sulphacetamide eye ointments comme 
particle size of these products have 
sulphacetamide release measured by 

MateriaIs and methods 

Five commercially available sulphacetamide eye gin 
(B.P. products, 6% w/w)~ were di 
Ointments C, I3 and E were 2.5, 6 an 
emulsions and E an o/w emulsion. 

Partide size analysis 
Small quantities of ointments A, B or D w 

gently streaked out using a clean co 
order to minimize particle distortion, 
estimated using a Double Image 
lower limit of resolution was 0.2 
for each oin~~nt. bats were defined as 
particles. 
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y COMC and plate viscometer, at 
cm diameter (0.084173 radians). A 

with a total swfxp time of 2 min. 

in Mueller Hintcm 

f the sulphonamide, the 
of inhibition were 

nst standards. Pre- 
stze and log applied 
of 10 and 200 !Ag and 

water-wettable 

The disc surface was 

um content was 



Shear Stress 

FQ. 1. Continuous shear theograms of ointments containing 6% w/w s~pb~t~~ 
Ointment A; 8: Ointment B; L): Ointment D. Ordinate: sbcar rate (s- ‘); abscissa: 
~dyoe+xn-2). 

wdium. A: 
sbeat stress 

F&.2. Part& size distuibution of suipbacetamide sodium in Sulphacet 
dctamiacd by image sbcwin$ microsoopy. Cl: Ointment Ar A: ointment B. 
tlo& scale); abscissa: % undcrsk (probit. SC&$ 



in A and B are shown in Fig. 2. 
le diameters of 14.5 pm 
the particles counted in 

8 study on corticosteroid 
content distribution was 

doses of drug substan- 
strength. This is especially 

e&static levels of the antibiotic 
txms appeared to be near Iog-nor- 

of product D did not show aggrega- 
Consequently the risk of 
to inhomogenous drug 

ointments A and B. 
part&s inserted into the eye should 

on from the 5 ointments. The B.P. products A 
even than C which was only 2.5% w/w. The 

ig.3) gave the same ranking of release as agar 

for example, Ayres and Lasker ( 1974) 
concentration dependent. 
10% w/w sulphacetamide 

2.5 w/w greasy-based products (D and 
the marked superiority in release from 

to that from suspensions of the drug in an 
979) showed that shear facilitated the release of 

TABL% I 

OF su DIUM FROM EYE OINTMENTS ASSESSED BY 
SON ACJAINST 8.4 RCW-4 CdlTZTA 

A w?ns*a 
B 
c 
D * rat 
B I 

tionsforoiatmatsA,BandD,butodythemeanof3 
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Fig. 3. Dissolutioa prof’ilos of sulphaatamide sodium from sulphacetamidc eye oi 
aqueous sodium chloride alt 37*C. 0: Ointment A (B.P.); A: Ointment B (B.P.); 
II: Ointment D (6.0%); A: Ointment E (10%). Ordinate: ~8 of su~Phacwmide 
(min). 

pilocarpine! from w/o emulsions as shear disrupted emulsion 
dispersed droplet ruplture. This should further increase the in situ 
emulsified products compared with the B.P. products. It has not 
correlate results obtaiined from agar diffu~on torque with 
dissolution methodology. However, Fig. 4 demonstrates that o lin 
existed between agar diffusion release (rg) and the quantity of 
sodium rekased after 60 min by the dissolution method. 

It is essential in the correct use of ~ti~c~bi~ 
maintain& at or above their minimum inhibitory 
viscosity and rheological properties on ocular drug release 
However, drug release from ointments is probably the rate- 
bioavailability. Sieg and Robinson (1974) pointed out that 
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ubility or diffusion characteristics in the vehicle, 
film or epithelium directly in order for comeal 

t the differences in drug release measured 
lity and cause clinical problems. 
efforts will have to be made to 

on drug release only, it would 
be equivalent to a 25% w/w 

t, Zti Edn., Churchill Livingstone, 

.J. Pharm. Sci., 63 (1974) 

ffin B.P. J. Phwm. 

of cnediit from 

ointment B-P. J. Warm. 

in rabbits. J. P&m. !%A, 
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