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Staining: Factors for Consideration

• Multi-purpose solution (MPS)

• Contact lens selection

• Combination of lens and solution

• Dry eye

• Patient-dependent factors:
– Frequency of changing lenses

– Lens hygiene



The Healthy Tear Film 
A Delicate Balance

• Lipid, aqueous & mucin 
components

• Outer lipid layer prevents 
aqueous evaporation

– Secreted by meibomian glands
• Aqueous component – a 

complex mixture of proteins, 
mucins, electrolytes

– Secreted by main & accessory 
lacrimal glands

• Mucins provide viscosity and 
stability during the blink cycle

– Mucin gel decreases in density 
toward tear film surface

Image from Dry Eye and Ocular Surface Disorders,  2004



Signs of Dry EyeSigns of Dry Eye
Dry Eye Severity Dry Eye Severity 

LevelLevel 11 22 33 44

General SymptomsGeneral Symptoms Mild Mild 
SymptomsSymptoms

Moderate Moderate 
SymptomsSymptoms

Severe Severe 
SymptomsSymptoms

Severe Severe 
SymptomsSymptoms

DiagnosisDiagnosis

ConjunctivalConjunctival StainingStaining
MildMild ModerateModerate MarkedMarked ScarringScarring

Corneal StainingCorneal Staining Mild Mild 
punctatepunctate

Marked Marked 
punctatepunctate 
centralcentral

Severe Severe 
punctatepunctate 
erosionserosions

Tear FilmTear Film Visual signsVisual signs Visual signs Visual signs Visual signsVisual signs

OtherOther Filamentary Filamentary 
keratitiskeratitis

Filamentary Filamentary 
keratitiskeratitis

Tear Film Breakup Tear Film Breakup 
TimeTime < 7< 7 > 2 < 7> 2 < 7 < 0< 0 < 0< 0

ShirmerShirmer ScoreScore > 10> 10 > 5 < 10> 5 < 10 < 5< 5 < 2< 2

Behrens et al. Cornea. 2006.



What’s the standard for 
assessing biocompatibility?



CONTROL, 600x, no drops

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

AMO Data on file

Junctions Cell Appearance

Intact No peeling or sloughing



COMPLETE MoisturePLUS™ 

MPS, 600x
AMO Data on file

Junctions Cell Appearance

Intact No peeling or sloughing



ReNu MultiPlus® MPS, 500x
AMO Data on file

Junctions Cell Appearance

Intact Abnormal







Corneal Staining with 
Contact Lens Use

• Observed with some lens-solution combinations

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



Corneal Staining with 
Contact Lens Use

• Staining TYPE (severity)
1. Micropunctate
2. Macropunctate
3. Coalesced
4. Patch

• 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

• Typically 
asymptomatic

• Observed most 
intensely at 2 hours 
after insertion of the 
lens

• Resolves by 6 hours
• Clinical significance 

is to be determined
Garofalo R., Dassanayake N., et al. Eye and Contact Lens: 

Science and Clinical Practice 2005



Andrasko Staining Grid

www.staininggrid.com, accessed June 5, 2008

EasyEasy--toto--use reference tool use reference tool 
informing eye care practitioner informing eye care practitioner 

as to the level of biocompatibilityas to the level of biocompatibility

http://www.staininggrid.com/


Staining Grid Comparisons

There seems to be 
variability of findings 

between methodologies in 
certain combinations



Staining Study

• Study evaluating 48 patients randomized to either Opti- 
Free Express or Opti-Free RepleniSH using:
– Acuvue 2 
– Acuvue Oasys
– Proclear
– Purevision
– O2 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
Opti-Free Express Opti-Free RepleniSH

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

Acuvue 2 29% 2% 27% 5%

Proclear 30% 1% 27% 2%

Acuvue 
Oasys

30% 3% 33% 5%

Purevision 46% 4% 16% 7%

O2 Optix 28% 2% 14% 5%
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Staining Zone Color Zones *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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