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ABSTRACT

Purpose: Tear film lipid layer thickness (LLT)
has been correlated to the presence of dry eye
symptoms. Two novel products, Soothe™ and
Systane™, have been introduced for the
lubrication of dry eye and relief of symptoms.
This study was conducted to determine if
asingle eye drop of either product produced a
significant increase in LLT for subjects
reporting symptoms indicative of dry eyes.

Methods: A double-blind, internally-paired
study was performed. A custom lipid layer
interferometer, enabling characterization of
lipid layer interference patterns, was used to
quantify LLT (OU) of eligible subjects.
Subjects (n=40) received a single drop of
Soothe™ in one eye and a single drop of
Systane™ in the other eye. Test drops were
supplied in masked identical opaque eye
dropper bottles. The LLT of all subjects,
following the instillation of each test drop,
was analyzed. Inclusion criteria included: 1)
presence of dry eye symptoms and 2) LLT <75
nm, with variability no greater than £ 15 nm in
each eye or between an individual pair of eyes,
over a 15 minute observation period.

Results: The mean * standard error baseline
LLT findings pre-eye drop instillation were
60.0 £ 1.8 nm for eyes treated with Soothe™,
and 615 + 1.8 nm for eyes treated with
Systane™. These means were not significantly
different (p > 0.5). Post-eye drop instillation,

the mean LLT for eyes treated with Soothe™
more than doubled from 60.0 nm to 144.4 + 4.7
nm, and the mean LLT for eyes treated with
Systane™ increased from 61.5 nm to 84.3+4.9
nm. The mean increase in LLT for Soothe™
was significantly greater than that produced by
the weakest measurable blink response

(p <0.0001). The mean increase in LLT for
Systane™ was not significantly greater than
that produced by the weakest measurable
blink response (p = 0.07).

Conclusions: In subjects with symptoms
indicative of dry eye states and with LLT <75
nm, one eye drop of Soothe™ resulted in a
significant increase in LLT, more than dou-
bling LLT, while the increase for Systane™
was not significantly greater than that
produced by the weakest measurable blink
response.

INTRODUCTION

Dry eye is a commonly reported condition in
clinical practice.! According to the National Eye
Institute/Industry Workshop on clinical trials in
dry eyes, most forms of dry eye exhibit the
following four features: 1) symptomes;

2) interpalpebral surface damage; 3) tear (film)
instability; and 4) tear hyperosmolarity. !
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One of these features, tear film stability, has been Purpose: To assess

noted to be dependent upon the thickness of the and compare the

lipid layerzs Lipid layer thickness (LLT) has been effects of Soothe™ [
correlated to other dry eye tests signifying that the and Systane™ on the 1a

measurement of LLT is a reliable test for the diag- tear film LLT of Basdine - Poor
nosis of dry eye.¢ subjects experiencing
dry eye, and to
Standard dry eye treatments, i.e. lubricant eye quantify any change
drops, offer little or no relief, and may even in LLT due to either
increase tear evaporation rates’8 These studies product.
have accelerated the pursuit of a more effective Soothe™ 1 Minute- Excellent

lubricant eye drop. This study examines two new

lubricant eye drops: Soothe™ (Alimera Sciences,

Inc., Alpharetta, GA) and Systane™ (Alcon

Laboratories, Inc., Fort Worth, TX). Both eye drops

are marketed to relieve the symptoms of dry eye. 1c

Soothe™ 5 Minutes- Excellent

METHODS
Subjects (n = 40, median age = 40.3, range Table 1: 1d

23-69 years) were enrolled following an ocular Quantification of lipid  soothe™ 15 Minutes- Excellent

examination, medical history screening, and layer thickness (LLT)
baseline LLT evaluation. according to the
dominant color(s) in
Inclusion Criteria: the interference pattern.
- Dry eye symptoms determined by
guestionnaire?® 2a

LLT £ 75 nm (Baseline) Basdline - Poor
LLT fluctuations £ 15 nm over a period of
15 min
Difference in LLT between right & left eyes
£15nm

i . Yellow 90
Increase in LLT after 3 forceful blinks

Yellow/Brown 105

£15nm Systane™ 1 Minute- Poor
Brown/Yellow

- Monocular BCVA 3 20/70
- Unremarkable biomicroscope findings Brown
Brown/Blue -
Exclusion Criteria: Blue/Brown 2
. Use of any eye lubricant or ointment Blue 2¢

during the 36 hours prior to the study Systane™ 5 Minutes- Poor
Use of contact lenses or excessive eye

cosmetics on the day of the study

Presence of ocular/systemic disease

influencing the tear film

Anisometropia® 3.00 D or astigmatism
3 2.75D in either eye

Color LLT (nm)
Gray/White 45
Gray 60
Gray/Yellow 75

Systane™ 15 Minutes- Poor
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= Any corneal, conjunctival, or eyelid abnormalities
= Known sensitivity to any of the ingredients contained in Soothe& or Systanea

Of the 49 subjects excluded from this study, 49.0% (n=24) were excluded solely because forceful blinking
increased LLT more than 15 nm. In addition, 28.6% (n=14) were excluded for multiple reasons, one of
which was related to forceful blinking.

The LLT of each eye was observed using a custom-designed lipid layer interferometer.20 The LLT

was evaluated at time 0 min, and again at 15 min to assure a consistent baseline LLT. The temperature
and relative humidity of the examining room were monitored and remained constant at 25°C and
35-50% relative humidity. Test drops were supplied in identical, masked opaque 3 mL dropper

bottles. Subjects received a single drop of Soothe& in one eye and a single drop of Systaned in the
other eye. The order of test drop and the eye in which it was instilled were randomized. The test drops
were instilled into the conjunctival sac of each eye at the appropriate test time (each eye drop instillation
was timed separately). The subject was then instructed to blink normally while fixating on a target

and to abstain from rubbing the eyes or face. If staring persisted for >10 sec, the subject was instructed
to blink normally. Thereafter, the LLT was measured at 1 min, 5 min, and 15 min post-eye drop
instillation. All observations of LLT were recorded using a videotape The LLT was later quantified

by two independent and trained observers using a published grading scheme (Table 1).610

dry eye disorders, probably because instrumentation is not readily available.

RESULTS

A paired t-test was used to determine the statistical significance of any measured effect on the LLT of
Soothed relative to Systaned . This is the statistical test of choice given the internally paired nature of
the data. By directly comparing LLT change in right and left eyes of the same individual, genetic and
environmental differences between subjects were effectively controlled.

The mean + standard error baseline LLT findings pre-eye drop instillation were 60.0+ 1.8 nm for
eyes treated with Soothed, and 61.5+ 1.8 nm for eyes treated with Systane& . These means were not
significantly different (p > 0.5).

Post-eye drop instillation, the mean LLT for eyes treated with Soothe& increased 84.4 to 144.4 + 4.7 nm
(Fig 1 a-d), and the mean LLT for eyes treated with Systane& increased 28.8 to 84.3 £ 4.9 nm (Fig 2 a-d).
The measured LLT post-eye drop instillation was the thickest value of LLT achieved regardless of the
time point at which it occurred. The LLT increase from Soothe& was significantly greater than that from
Systaned (p <0.0001).

The weakest (smallest) measurable blink response, as measured with the lipid layer interferometer, is an
increase in LLT of 15 nm secondary to a blink. When utilizing the weakest measurable blink response of
15 nm as a control, the LLT increase secondary to Soothe& was highly significant (p > 0.0001) but
Systaned produced no significant increase in the LLT (p = 0.07) (t-test of individual means).

DISCUSSION

The lipid layer is recognized as a critical component of both tear film stability and ocular comfort.2®
However, lipid layer evaluation has not been routinely employed for the diagnosis or treatment of dry
eye disorders, probably because instrumentation is not readily available.
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These studies were conducted in an examining room with 35-50% humidity. Further studies to evaluate
the two products in lower humidity environments would broaden the knowledge of the function

of these two products under more adverse conditions, and would ideally be conducted in a controlled
adverse environment.1-13

In this study, particular emphasis was directed to controlling the variables encountered in LLT
evaluation, but not usually recognized.’0.14-16 These included recognizing that LLT and lipid layer
characteristics are a function of the nature and frequency of the blink,%© and the dynamic rather
than static design of the lipid layer.1015

The lipid layer is usually thickest slightly above the meniscus, and gradually thins as the result of
the tear film and lipid layer being pulled upward over the corneal surface upon the return aspect of
the blink. Thus, it is important to evaluate the lipid layer in a defined area.

Figure 1: Color Interference Patterns of Eye Treated with Soothe™

: LLT prior to Soothe& : Dominant colors = gray/white
LLT =45 nm (Classification =POOR)

: LLT 1 minute following Sootheé& : Dominant colors = brown/blue
LLT =150 nm (Classification = EXCELLENT)

: LLT 5 minutes following Soothe& : Dominant colors = blue/brown
LLT =165 nm (Classification = EXCELLENT)

: LLT 15 minutes following Sootheé& : Dominant colors = blue/brown
LLT =165 nm (Classification =EXCELLENT)

Figure 2: Color Interference Patterns of Eye Treated with Systane™

: LLT prior to Systane& : Dominant colors = gray/white
LLT =45 nm (Classification =POOR)

: LLT 1 minute following Systanea : Dominant colors = gray/white
LLT =45 nm (Classification =POOR)

: LLT 5 minutes following Systane& : Dominant colors = gray/white
LLT =45 nm (Classification =POOR)

: LLT 15 minutes following Systaneda : Dominant colors = gray/white
LLT =45 nm (Classification =POOR)

Observation immediately after the upward movement of the eyelid usually exhibits the colors

and characteristics indicative of the maximum thickness of the individual’s lipid layer. As the
interblink phase continues, the colors and characteristics of the lipid layer gradually fade and change,
indicating thinning of the lipid layer. Following the next blink, the lipid layer will reform and may
increase in thickness, depending upon the amount of lipid expressed from the meibomian glands and
the amount of lipid available in the meniscus. Partial blinking will not express the meibomian glands or
reform those portions of the lipid layer that are not wiped by the blink; the unwiped areas will continue
to thin until rewiped by a subsequent blink.

Thus, it is important to observe the lipid layer over a period of 30-60 sec and 5 or more blink cycles to
ensure that the measurement of LLT is consistent and representative of the typical thickness of the
lipid layer.
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Since LLT may increase as a function of blinking,1° subjects whose LLT increased by >15nm after forceful
blinking were excluded from the study to avoid confounding the results. This ensured that any increase
in LLT would be a result of the application of the test eye drop, and not the result of the blink. With
these controls in place, it was found that Soothe& was very effective in increasing LLT, the thickness
more than doubling (141% mean increase). In contrast, the increase in LLT following the instillation of
one drop of Systaned was not significantly greater than that produced by the weakest measurable

blink response.

CONCLUSIONS

In subjects with symptoms indicative of dry eye states and with LLT < 75 nm, one eye drop of
Soothed resulted in a significant increase in LLT, more than doubling LLT, while the increase for
Systaned was not significantly greater than that produced by the weakest measurable blink
response.

This study was supported by Alimera Sciences, Inc. and Ocular Research of Boston, Inc.
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