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1. Introduction 
Several research focuses on assessing the 

properties of contact lenses, due to the increasing 
number of users, whose needs grow because of 
the conditions in which they work (work at the 
computer room air-conditioned). The main aspect 
of providing comfortable wearing contact lenses is 
their good wettability. Studies on wettability are 
evolving all the time because of the difficulties to 
be faced, e.g. incomplete blinking. Hence the 
search for closest to the natural conditions of the 
test method,which reflects the reaction of the 
cornea-contact lens-tear film. 

In order to understand the mechanism of 
interaction between different elements of the 
system discussed, there need to refer to the 
fundamental rights of the interactions at the 
interface between different phases. 

Adhesion of a liquid to a solid phase is a 
physicochemical process, which involves tying up 
each of these two phases as a result of 
intermolecular interactions [1].Wettability of the 
test body depends on the surface tension of the 
liquid present in the system, and the 
hydrophilicity of the surface [2,3]. However, 
mostly used to determine the wettability, is 
contact angle measurement [1] 

The main purpose of this study was to 
investigate various soft contact lens care solution 
adhesion to the surface of different types of 
contact lenses. In addition to standard contact 
angle measurements using goniometer,a modified 
method for hydrophilicity measurement of contact 
lenses, was applied. 

2. Modified Method 
With respect to interactions on the surface of 

contact lenses can be derived dependence of the 
surface tension and energy free surface of the 
solid (Fig. 1). 

 
Fig.1: The relationship between surface tension of 
liquid droplets and the energy free surface of solid 

Referring to the above mentioned 
dependencies, it is possible to determine the 
surface wettability by setting the contact angle, 
using a goniometer and the sitting drop method 
(Fig.2) 

 
Fig. 2: Droplet deposition onto the surface of the 

contact lens 

Determination of contact angle in the sitting 
drop method involves the use of appropriate 
trigonometric dependence. Nevertheless due to the 
interactions between surfaces of different phases 
(liquid absorption  or evaporation), which can 
result in a change of contact angle over time, other 
methods are developed. 

The method of detachment of solid from the 
liquid using torsion balance gives an opportunity 
to study the hydrophilicity of the solid surface. 
Where hydrophilicity of each material determines 
its ability to attract water molecules, which in the 
case of polymeric materials largely depends on 
their structure [3]. Determination of hydrophilicity 
is based on measuring the force needed to detach 
from the surface of the test fluid measurement 
after the creation of the meniscus. In order to 
adjust the detachement method for measuring the 
hydrophilicity of contact lenses, the handle of an 
appropriate geometry  was made (Fig. 3) 
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a)  b)  

Fig. 3: a) Handle for contact lens, b) torsion 
balance with mounting handle 

3. Research Materials and Measurements 
In the present study, contact lenses from 

different manufacturers was used, with the same 
optical power and similar geometric parameters. 
In addition, were tested solutions, which are 
recommended by the contact lens manufacturers. 

Tab.1: Soft contact lenses – characteristic 

 
Characteristics of  contact lenses used in the study 
is presented in table 1, while in table 2 is shown, 
the characteristics of the two selected and used for 
research - soft contact lens solutions. 

Tab. 2: Soft contact lenses solutions -Parameters 

 
To obtain best  contact lens adhesion to holder, 
element with smaller diameter was used. Data 
acquisition is showned on Figure 4. 

 
Fig. 4: Contact lens detachment from solution 

Prior relevant research, carried out a number of 
important, preliminary measurements to optimize 
research methods. 

4. Experimental Results 
The following submitted Figure 5 illustrates 

the change contact angle of soft contact lenses, 

depending on the used soft  contact lens care 
solution. For comparison in the chart, are shown 
results of the contact angle formed, at the contact 
lens system with distilled water. 

Fig. 5: Effect different solutions on the wettability 
of soft contact lenses 

All tested soft contact lenses care solution are  
contact lenses well-wetting substance. 

Figure 6 shows the hydrophilic properties of 
contact lens against different soft contact lens care 
solutions.  

 
Fig. 6: Effect of care solutions on the 
hydrophilicity of soft contact lenses 

The hydrophilicity of the contact lens changes, 
depending on the type of care solution. 

Due to reflect actual conditions in a modified 
method of hydrophilicity measurement and results 
of research are similar to results obtained by other 
investigator, this method may soon replace the 
standard contact angle tests [2,3]. 
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