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1. Introduction

For almost half a century foams have been present 
in the pharmaceutical markets worldwide. Gener-
ally, they can be defined as thin liquid or solid 
film separated gas bubble agglomerations, but the 
pharmacopoeial monograph of medicated foams 
recognizes only the aforementioned 1,2.

Pharmaceutical foams offer an outstanding al-
ternative to conventional dosage forms in topical 
treatment. Apart from the satisfactory drug deliv-
ery ability, the ease and convenience of applica-
tion contributes to the high acceptance and excel-
lent patient compliance of this dosage form. De-
spite the growing interest for foams, the current 
pharmacopoeial examinations are not sufficient 
for the description of their unique nature and vir-
tue. Although image analysis can not provide an 
exhaustive overview on foams, it offers a great 
complementary method for their assessment 3,4.

This research aims to demonstrate the extensive 
applicability of image analysis in the evaluation 
process of pharmaceutical foams. It also aims to 
make assumptions on important foam characteris-
tics based on the composition and the micro- and 
macroscopic properties of foams.

2. Materials and methods

The examined propellant-free foams were pro-
duced with a pump device (140 ml, PET from Nor-
dtek Imexco Kft., Hungary) from various initial 
liquids. Along with foams formed from simple and 
complex solutions of surface active foam forming 
agents, active ingredient-bearing systems, as well 
as synthetic and natural oil containing nano- and 
microemulsions were also examined. Dynamic 
light scattering and laser diffraction (Mastersizer 
2000TM with Hydro SM instrument and Zetasizer 
Nano ZS; Malvern Instruments Ltd., UK) measure-

ments were carried out for the evaluation of the 
emulsion stability of the initial emulsions.

Microscopic and macroscopic images (Olympus 
Stylus TG-4, Olympus Corp., Japan; Nikon D90 
with Nikon AF-S 50 mm f/1.8G objective, Nikon 
Corp., Japan, Keyence VHX-970F, Keyence Corp., 
Japan) were taken to describe the foam structure, 
the bubble size distribution of the foams, the foam 
stability, likewise the collapse tendencies. Addi-
tional test was performed to gain information 
about the bubble forming ability of the initial liq-
uids. Image J software (Wayne Rasband, National 
Institute of Health, USA) was used to analyse the 
processed videos and photos.

3. Results

To the macroscopic description visual appearance 
and parameters like the height of the actuated 
foam and its stability were investigated. Foam col-
lapse was followed in time and analyzed from 
horizontally taken photos (Figure 1.). It is clear, 
that the composition influences the time required 
for the structural breakdown, thus the choice of 
surface active foam forming excipient is crucial.

As the physical properties of the foams result 
from the characteristics of the individual foam 
cells, their research is particularly important. The 
analysis of microscopic images enables the inspec-
tion of the number, the size distribution and the 
shape of bubbles in foams. The shape of the bub-
bles is influenced by the liquid fraction, as they 
are more deformed in case of decreased moisture 
content that is, amongst others, affected by the 
type and amount of surface active agent.

Bubbles can be investigated individually, as 
foaming and single bubble forming ability of the 
initial liquid are connected. The speed and rate of 
bubble forming affect the quality attributes of 
foam cells and consequently the foam properties.
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4. Conclusions

Having acknowledged the complexity of foams, it 
is clear that the description and evaluation of this 
dosage form is complicated. Beyond the pharma-
copoeial instructions more tests are required. Im-
age analysis is a universal tool for this purpose as 
its applicability ranges from microscopic to mac-
roscopic foam characterization therefore it ex-
tends the evaluation methods of pharmaceutical 
foams.
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Figure 1 Foam collapse tendencies


