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Staining: Factors for Consideration

e Multi-purpose solution (MPS)

e Contact lens selection

e Combination of lens and solution
e Dry eye

e Patient-dependent factors:

— Frequency of changing lenses
—Lens hygiene



The Healthy Tear Film
A Delicate Balance
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Image from Dry Eye and Ocular Surface Disorders, 2004



Signs of Dry Eye

Dry Eye Severity 1 5 3 4
Level
Mild Moderate Severe Severe
General Symptoms Symptoms | Symptoms Symptoms Symptoms
Dlag_n05|s_ . Mild Moderate Marked Scarring
Conjunctival Staining
Mild Marked Severe
Corneal Staining punctate punctate
SUIGELSS central erosions
Tear Film Visual signs Visual signs Visual signs
Filamentary Filamentary
Other keratitis keratitis
Tear Film Breakup
Time <7 >2<7 <0 <0
Shirmer Score > 10 >5<10 <5 <2

Behrens et al. Cornea. 2006.




What's the standard for
assessing biocompatibility?



g ~Junctions  Cell Appearance

| CONTROL, 600x, 1o drops Intact No peeling or sloughing

7~

Rabbit corneas dosed 2 drops QID for 7 days. Corneal surfaces imaged with scanning electron microscopy.



5
b | e

COMPLETE MoisturePLUS I = ' .

AMO _Dat'a on file



ReNu MultiPlus® MPS, 500x
AMO Data on file

54R 10.0kV x500 12/9/04









Corneal Staining with
Contact Lens Use

e Observed with some lens-solution combinations

e Can be a form of chemical keratitis or chemical
trauma, possibly from the preservatives, to the
epithelium



Corneal Staining with
Contact Lens Use

e Staining TYPE (severity)
1. Micropunctate
2. Macropunctate

3. Coalesced
4. Patch

e Staining AREA
— Divided cornea into 5
sectors

— 0% to 100% in 10%
Increments

Andrasko, Ryen Garofalo and Lemp, 2006




Corneal Staining with
Contact Lens Use
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Typically

asymptomatic ‘
Observed most L}
Intensely at 2 hours

after insertion of the
lens

Resolves by 6 hours

Clinical significance 8
IS to be determined

Garofalo R., Dassanayake N., et al. Eye and Contact Lens:
Science and Clinical Practice 2005



Andrasko Staining Grid

Contact Lens

EESE_ﬂrEh The Place for Contact Lens Biocompatibility Research
ErvIiCes

The Staining Grid Center Jotal site Hits: 97048

Staining Grid | Comfort Analysis Il Photo Gallery || FAQ's || Learn More || Grid Blog Il ComtactUpdates || About Us |

Andrasko Corneal Staining Grid

The Staining Grid iz an easy-to-use reference tool informing the eve care practitioner as to the level
of hiocompatibility of various contact lensimultipurpose solutions . |t appears a2 a "grid" with the ® Mew Solutions Added to Grid Mese?
zolutions listed Across the top and the lens materials inthe first column. The percentages which
appear in eachl cell represent the average percertage of the carnea which was stained 2 hours after
lenzfzolution fhsertion. For information on our testing procedures please see the methodology gquestion
inthe Freguently Asked Questions section of thiz site. Alzo, read the section explaining staining
zcales ang/howy ta cut through the staining scale confusion.

® Elog: Setting Record Straight Mewes
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To chgfioze g hiocompatible multipurpoze salution for a particular lens brand:

Find the lens material (if it haz been tested) inthe first column of the grid.
2} Folloswy acrozs that row and select a zolution which results in minimal corneal staining (i.e., green zone).

Easy-to-use reference tool
informing eye care practitioner
as to the level of biocompatibility

, accessed June 5, 2008


http://www.staininggrid.com/

Staining Grid Comparisons

IER* / Andrasko Comparison

OPTI-FREE® OPTI-FREE™
T BT CLEAR CARE*® Athr MPs EXPRESG™ RepleniSH® MPDS

ACUWUE? = 2 i
O 05 200
ADVAMNCE R ik mmm
ACTUWVUES
DASYS*

7.1%0 3.00%

0,0PTIN* H 00 3.20% 3.0 3.90%

PureVision® e LY 090 23.2%0 | 21.0% 11.3%%

IER = % of subjects at 30 days ‘ There seems to be
Andraskn = % of staining at 2 hours variability of flndlr}gs_
between methodologies in
certain combinations

Cammt M., Wiloox ML, Evanc V., st sl Comasal Emining: The IER Mairx 8dudy, Comtaot Lene Speotrum Sepdsmbesr 2007; 38-43



Staining Study

Study evaluating 48 patients randomized to either Opti-
Free Express or Opti-Free RepleniSH using:

— Acuvue 2

— Acuvue Oasys

— Proclear

— Purevision

— 02 Optix

Staining at 1 day post-soak, evaluated 30 minutes after
lens insertion

Utilized Andrasko methods of grading staining

Kislan and Bucci,
AOA Poster Presentation 2008



Results Comparison
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Bucci/Kislan*

Opti-Free Express

Opti-Free RepleniSH

Andrasko** | Bucci/Kislan* | Andrasko**

Staining Zone Color Zones

B <10 [l 10-20%

> 20%

29%

30%

30%

46%

28%

2% 27% 5%
1% 27% 2%

3% 33% 5%

- -

- -

*Bucci/Kislan % at 30 minutes

**Andrasko % at 2 hours



In Summary

Depending on observation time and other variables, every lens
and care solution pair exhibit some staining

Due to differences in formulations and contact lens materials:
— Each product may exhibit different windows of staining

— Products with the same preservative may show different
ocular toxicity profiles

Current data suggest no correlation between short-term,
transient staining and damage to the eye due to multipurpose
solutions

Studies demonstrating staining using different time points
must be validated for the specific solution and lens material
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