Postoperative Management of Dry Eye Conditions following LASIK:

A subjective pilot study comparing viscous eye drops (Systane”) and viscoadaptive eye drops (I-Drop®)
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___Abstract | Methods & Materials

Purpose: A pilot study evaluating two commercially available eye drops, Systane
(Alcon) and I-Drop (Biocia) was conducted on 20 post-LASIK surgery patients in order
to measure subjective outcome parameters. The rheological properties of four
commercially available dry eye solutions were studied to determine dynamic elastic
and viscous modulae of these solutions.

Methods: Twenty consecutive patients presenting for LASIK surgery were enrolled in
the comparative pilot study. Rheological evaluations were performed on four
commercially available dry eye solutions. A Bohlin VOR rheometer was used to study
dynamic elastic and viscous modulea of all four solutions with special focus on the
mean blinking frequency (8 Hz).

Results: Both eye drops appear to have a similar mechanism of action, i.e a
mucoadhesive artificial tear substance which is adherent to the ocular surface for long
lasting protection, coating and moisturizing as a either a viscous shield, in the case of
Systane, or a viscoadaptive shield with I-Drop. Comfort and residence time appear to
be clinically similar. However, immediate clarity of vision was superior with the
viscoadaptive |-Drop. Results from this evaluation indicate that 80% of patients
preferred |-Drop over Systane because they experienced less immediate blurring of
vision following administration. Forty percent of patients indicated that |-Drop felt more
comfortable and 60% felt that there was no difference while none preferred Systane as
a tear substitute. Ninety percent of patients indicated that there was no difference
between the number of applications required for both products and 70% of patients
indicated that they preferred I-Drop over Systane. The rheological evaluations of four
commercially available dry eye solutions show that I-Drop exhibits clearly different
physical chemical characteristics when the dynamic viscous and elastic modulea were
measured. It is postulated that these rheological differences translate to desirable
clinical characteristics

Conclusions: This subjective pilot study was designed to compare the physical
characteristics of four commercially available dry eye solutions and therapeutic

A commercially available viscous eye drop was selected that is promoted for
its high lubricity containing a polymer system and HP-Guar formulation
(Systane). This ocular lubricant has recently met with wide acceptance as an
ocular lubricant. A new eye drop that has viscoadaptive properties (I-Drop)
was selected for comparison. |-Drop is composed of hyaluronan as a delivery
vehicle for the glycerin lubricant and provides a high degree of long-lasting
moisturizing with clarity of vision. Twenty post-operative LASIK patients were
given unit-dose, preservative-free samples of both eye drops. They were
instructed to use I-Drop in the left eye and Systane in the right on the first day
and then to switch to Systane in the left eye and I-Drop on the right for the
second day. Then alternate each product in each eye for the next four days
(for a total of six days after surgery) so that the eye receiving I-Drop on the
previous day would receive Systane on the subsequent day and visa-versa. A
questionnaire was presented to each of the twenty patients which included the
following four questions:

1. Which product causes more blurring of vision after application?

2. Which product feels more comfortable on your eye?

3. Which product requires more frequent applications to provide relief
from discomfort throughout the day?

4. Which product do you prefer?

Materials for the rheological study were purchased from regular commercial
sources and the solutions were measured in a Bohlin VOR rheometer. This is
a computerized rheometric system that measures stress resulting from
controlled deformation. Dynamic rheological properties were measured in the
oscillation mode. The storage modulus G’ characterizes the elastic behaviour
and the loss modulus G’ characterizes the viscous behaviour of the material.

2. Which product feels more comfortable on the eye? 8 of the 20 respondents
preferred |-Drop and the remaining 12 of the 20 respondents felt there was no
difference.

Measure of Comfort
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Fig 2: Comparison of comfort as a result of products used
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4. Which product do you prefer? 14 of the 20 respondents preferred [-Drop. The
Systane cohort cited the facility of the administration of this unit-dose package
which was easier to compress and contained twice the amount of fluid.
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Fig. 4. Comparison of overall preference of products used

In addition, a comparison of rheological properties of several commercially
available dry eye drops was performed. In particular the dynamic elastic modulus

Dynamic Viscous Modulus (G") of Four
Commerically Available Eye Drops
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Fig. 6: Comparison of dynamic viscous (G”) modulus of three commercially sold dry eye and the
new viscoadaptive |-Drop, in relation to blinking frequency

I-Drop exhibits both viscous and viscoelastic properties and therefore claims
the role of a "viscoadaptive" tear replacement. The viscous glycerol has
dispersive physical properties due to the low molecular weight of this
biopolymeric molecule. The viscoelastic hyaluronan component exhibits
cohesive physical properties. In combination, these biopolymers within the I-
Drop viscoadaptive eye drop provide excellent blink-activated coating and
recoating of the surfaces of the eye, for superior moisturizing and lubrication,
for enhanced patient comfort and longer residence time without blurring of
vision or foreign body sensation. The unique elastic and pseudoplastic
properties of the hyaluronan component assists in keeping the mucoadhesive
glyce6rin lubricant on the ocular surface longer resulting in enhanced residence
time.

The rheological data presented in Figures 5 and 6 indicate that when |-Drop is
compared to a viscoelastic solution such as AQuify® (0.1% sodium
hyaluronate) it has superior elastic properties. This is usually a function of
molecular weight, thus suggesting that the sodium hyaluronate in I-Drop has a
higher molecular weight than that for AQuify. When viscous properties are
compared in Figure 6, it may be noted that I-Drop has viscous properties no
only higher that that measured for the viscous eye drops (Tears Naturale® and
TheraTears®) but also higher when compared to the viscoelastic AQuify at rest
but this changes dramatically during blinking (approximately 8 Hz). This may
explain the observations made by the 20 post-LASIK surgery respondents in
this study, noting that I-Drop causes less blurring than the viscous Systane
solution. From the rheological graphs (Fig. 5 and 6) it can be seen that |-Drop
exhibits superior elastic and viscous modulae especially in the blinking
frequency range (8 Hz). These rheological properties suggest that this
solution will cause less blurring than viscous solutions and will more easily
resurface the cornea with each blink (blink activation) thus providing a longer
residence time.

This subjective pilot study, which was designed to compare the physical and
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