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ABSTRACT 

A bioequivalence study of two liquid formulations containing benzydamine 
hydrochloride was carried out to evaluate the influence of a change of the excipients 
and the addition of a flavouring agent, ICEBERG AR 84/05/15, on the absorption of 
benzydamine. 

No statistically significant differences were observed suggesting that the two 
formulations are bioequivalent. 
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INTRODUCTION 

Benzydamine is a non-steroidal anti-inflammatory drug, which selectively 
inhibits the localized inflammatory process without interfering with the 
humoral factors often conditioning the inflammatory response. 

The analgesic and anti-inflammatory effects of benzydamine have been 
shown to be present in man after both systemic and topical admini~tration.'-'~ 

This paper reports a bioequivalence study of two liquid formulations of 
benzydamine to evaluate the influence of a change of the excipients and the 
addition of a flavouring agent, ICEBERG A R  84/05/15, on the absorption of 
benzydamine. 

EXPERIMENTAL 

Materials 
Product A : 
Benzydamine hydrochloride 
Nipagin 
Nipasol 
Saccharin sodium 
Anti-foam C silicone 
Demineralized water q.s. to 

3.000 g 
0-180 g 

0.333 g 
0.004 g 

0.020 g 

100.000 ml 

0142-2782/88/010113-06$05.00 
@ 1988 by John Wiley & Sons, Ltd. 
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Product B: 
Benzydamine hydrochloride 
Citric acid monohydrate 
Flavour ICEBERG AR 84/05/15 
Glycerol 
Nipagin 
Nipasol 
Saccharin sodium 
Tartrazine dye 
Demineralized water q.s. to 

Methods 

3-000 g 
1-820 g 

5.000 g 
0-18Og 

0.660 g 
0-500 g 

0.100 g 

0.020 g 

100.000 ml 

The two products were administered to eight healthy male subjects aged 
19-31 years, bodyweight 65-80 kg, according to Table 1. 

The trials were separated by a 1-week wash-out period. The subjects fasting 
overnight were treated orally with 50 mg of benzydamine hydrochloride 
(1.66 ml of benzydamine hydrochloride 3 per cent solution) diluted with 50 ml 
of water. 

Blood samples were drawn at 0,0.25,0.5, 1 ,2 ,4 ,6 ,8 ,24 ,48 ,  and 72 h and 
collected in heparinized tubes. After the first 4 h the subjects were allowed to 
eat. 

Subjects were submitted to clinical laboratory tests before the start and 
after the end of the study to verify drug tolerance. 

The analytical procedure to determine the plasma concentrations of 
benzydamine was the same as that already d e ~ c r i b e d ' ~  with the following 
modifications: a column LC18 (250 x 4.6mm 5 micron) and a precolumn 
LC18 Supelco Inc. were used; the mobile phase consisted of acetonitrile : 

Table 1. Experimental design 
~ ~~~ ~ 

Subjects Products' sequence 

No. Initials Age Bodyweight First trial Second trial 

GF 
BL 
TP 
TA 
MM 
MR 
su 
BS 

20 
19 
32 
27 
26 
27 
31 
24 

76 
79 
83 
75 
80 
67 
80 
65 

A 
B 
A 
B 
A 
B 
A 
B 
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methanol : water : dodecilammine at the ratio of 420ml : 300ml : 280ml : 0.1 
per cent and was used at the flow of 2ml/min. 

The statistical analysis was performed using the Student's t-test. 

RESULTS 

Figure 1 shows the time course of the mean plasma concentrations of 
benzydamine (expressed in ng ml- ') after administration of the two products. 
Table 2 reports the individual data. 

No differences were observed between the plasma concentrations obtained 
with the two products either in the absorption, distribution or elimination 
phase. The trend of the mean plasma concentrations with both formulations 
may be fitted by the following triexponential equation. 

y = Le-"t + Mebt - Ne-K2it 

The estimated coefficients and exponents are reported in table 3. Table 4 
shows the pharmacokinetic parameters obtained with the two formulations. 
No significant differences were observed among all parameters examined. 

As far as the clinical laboratory tests are concerned, the two products did 
not produce any significant change thus suggesting that they are well 
tolerated. 

....................... 

ng ml 

hours 

Figure 1. Time course of the mean plasma concentrations of benzydamine (expressed as 
benzydamine hydrochloride ng ml-') after oral administration of the product A or B 
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CONCLUSIONS 

The results obtained indicate that the plasma concentrations obtained with 
the two products have a similar trend. Both products show similar peak 
concentrations (411-417 ng m1-I) between 1-2 h and an elimination phase 
with a half-life of 12-15h. Since the two formulations do not show any 
significant difference in all pharmacokinetic parameters studied, it can be 
concluded that the two formulations of benzydamine are bioequivalent. 
Moreover, no changes in the clinical laboratory tests after treatment indicate 
that the two formulations are well tolerated. 
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