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Wratten #12 filter Fluorescein strip



TBUT – Normal range
(best viewed with fluorescein)

> 10 seconds



Lissamine Green staining Lissamine Green staining

Fluorescein staining Tear Film Break Up



Lissamine green is viewed 
best at low light levels



Lid Wiper Epitheliopathy

80% of symptomatic CL wearers 

13% of asymptomatic CL wearers 



Line of Marx

LWE





Most common form of MGD – Non obvious







Eyelid Transillumination
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InflammaDry

 Detects elevated levels of MMP-9 in tear fluid
 Rapid – 10 minute results
 Easy to use – can be performed by a nurse or technician
 In-office (point of care) test
 Low cost – no additional equipment required
 One time use – disposable 
 Accurate – high sensitivity and specificity

InflammaDry is CE Marked and commercially available in Europe. At this time InflammaDry is 
pending 510(k) review by FDA and is not commercially available in the U.S.   



How to Use InflammaDry: Four-step Process

1. Gently dab the Sample Collector 
in 6-8 locations on the palpebral
conjunctiva (lower eyelid) to 
collect a tear sample. Do not 
use a dragging motion.

2. Snap the sample collector into 
the test cassette and press 
firmly where indicated. 

3. Dip the test cassette into the 
provided buffer vial for 20 
seconds. Replace the cap.

4. Read the results: 2 lines (1 red, 
1 blue) = positive, 1 line (blue) = 
negative



Positive (101 ng/mL)– this red result line is relatively solid 
and easily visible

Strong positive (381 ng/mL)– this red result line is a 
strong signal and may appear vibrant

Discussion
Understanding the relative concentration  of  MMP -9 levels 
in the tear film  f acilitates a more robust understanding 
of the dry eye disease state as well as enhancing clinical 
decisions. Prior to this proposed classification  s ystem, 
the test simply provided a positive or negative result 
depending on whether the red result line was present or 
absent. This essential ly indi c ates the presence of either 
greater or less than 40 ng/mL of MMP-9 in the tears.  
Thus, if treating  a pa tien t for dry eye, improvements in 

Introduction
Dry eye, and more broadly ocular surface disease, is a 
complex yet intriguing condition .   In thi s c ondition ,  w e 
know that there are a number of changes that occur 
to the glands. These changes affect the quality of tears 
as well as cause chronic changes to occur to the ocular 
surface that the tear film  suppor ts.   These mi cr o-
environmental changes can affect both comfort and visual 
quality of both contact lens and also non-contact lens 
wearers.

There are several inflam ma tory markers that are 
increased in the tear film  of  appr oximately 50% of dry eye 
patie

n
ts.  Chotikavanich et al showed that MMP-9 levels 

increase with increasing severity of dry eye disease.1  A 
new point of care diagnostic t echnology that detects an 
elevation  of  ma trix metalloproteinase-9 (MMP-9) in the 
tear fil

m
 is bec oming an increasingly utili z ed test in eye 

care practic
e

s  t o help manage routine  dr y eye patien ts 
and contact lens wearers experiencing discomfort with 
their lenses.  
 
It is a qualitative test that exhibits a red result line 
indicative of a positive result when the MMP-9 
concentration  in the t ears is 40 ng/mL or higher.  
Although this gives us important qualitative information  
on the concentration  of  MMP -9 in the tear film ,  the si gnal  
strength of the red result line is directly proportion al  t o 
the concentration  of  MMP -9 in the tears and can be used 
to estima te the relative amount of MMP-9 present. We 
have seen this clinically and we use it as a gauge of how 
our treatment is influe nc i ng the MMP -9 levels.
 
While the test cannot quantitate the exact level of MMP-9 
in the tear film ,  thi s pos ter proposes a semi-quantitative 
method of grading the intensity of the Inflam ma Dr y test 

result line signal to assist clinicians in monitoring the 
success or failure of treatments with their patien ts.

Methods
Contrived samples of differing concentration s  of  MMP -9 
were created and tested using the Inflam ma Dr y test 
to produce positive results of varying strengths.  The 
following concentration s  of  MMP -9 were tested:

8 ng/mL
34 ng/mL
66 ng/mL
101 ng/mL
381 ng/mL

Based on the varied intensities  of  the r esult lines, a 
proposed signal strength classification  w as developed. 
 
Results
The test result signal intensity was found to increase 
proportio

n
al ly t o the increasing concentration  of  MMP -9 

present in the sample. This linear relation s hi p al low s for 
the grading of the signal strength.  A proposed signal 
strength classification  w as developed into one of five 
categories: 
 
Negative (8 ng/mL)– no red result line is present and the 
level of MMP-9 is below 40ng/mL

Trace positive (34 ng/mL)– the red result line is just 
detectable.  This is at the lower limit of the Inflam ma Dr y 
test.

Weak positive (66 ng/mL)– the red result line is a faint 
signal but stronger than the trace positive classification

MMP-9 measurements wouldn’t be appreciated unless 
the levels went from a positive to a negative.

There may be improvements in MMP-9 levels during 
treatment that can be graded by the intensity of the 
red line result.  Although this doesn’t quantify the 
absolute concentration ,  it does pr ovide perspective on an 
additio

n
al  me asur e to follow over time  t o demonstrate 

the success or failure of treatment.  The concentration s  
were placed right beside the categories proposed above 
as a gauge as to the approximate concentration s .    Sa ying 
that, it is impossible to infer the concentration  of  MMP -9 
to that level of accuracy based on the subjective grading 
scale presented here.
 
What was also interesting  is tha t although the published 
minimum detected threshold of the Inflam ma Dr y test is 
40 ng/mL,  a trace positive was actually detected at 34 
ng/mL.  The approach of interpreting  a semi -quan titative 
result arms the clinician with additioal  in formation .   Thi s 
classification  s ystem provides a scientifi c  b as i s t o use the 
signal strength from a contemporary point of care test to 
guide the treatment of dry eye patien ts and those with 
contact lens comfort issues. 
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Figure 1.  
Five Inflam ma Dr y tests showing the variation  in responses 
of the red line when tested against various concentration s  
of MMP-9.  From left t o right, the concentration  of  MMP -9 
that was used for the respective tests were: 8 ng/mL,  
34 ng/mL, 66 ng/mL, 101 ng/mL and 381 ng/mL.

8 ng/mL
Negative

34 ng/mL
Trace Positive

66 ng/mL
Weak Positive

101 ng/mL
Positive

381 ng/mL
Strong Positive



Signal Strength



InflammaDry Clinical Trial

N = 206
Clinical Criteria

+ –

InflammaDry
+ 121 4

– 22 59

Sensitivity 85% (121/143)

Specificity 94% (59/63)

Overall Agreement 87% (180/206)
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Provide Relief

Improve function







Lacriserts dissolve in 24 hours







MICROBLEPHAROEXFOLIATION (MBE)





59% of 
symptomatic 
CL patients 

were 
converted to 

asymptomatic 
after just one 

treatment





-Ten MGD patients with evaporative dry eye 
and tested positive with InflammaDry
-OSDI, NIBUT, meibography and 
InflammaDry were measured before and after 
BlephEx treatment (4 week post treatment)
- OSDI – 26 (pre-treat) and 10.66 (post-treat)
-NIBUT – 6.99 (pre-treat) and 9.53 (post-
treat)
-Meibography – no change
-InflammaDry – positive (pre-treat) and 
negative (post-treat)



Hypochlorous Acid

• Pure hypochlorous acid (HOCl) released from neutrophils
• Essential part of body’s immune response
• In the body, Hypochlorous Acid:

– Kills microorganisms
– Neutralizes inflammatory toxins released from pathogens
– helps suppress the body’s inflammatory response
– Prevents biofilm formation



Hypochlorous Acid

• Avenova (0.01%)
• HyClear (0.01%)
• HypoChlor (0.02%)
• Theratears Sterilid Antimicrobial Eyelid Cleanser 

(0.01%)
• Bruder Hygienic Eyelid Solution (0.02%)
• Heyedrate Lid and Lash Cleanser (0.015%)



 The NuLids Starter Kit includes a rechargeable cordless 
handpiece, one charger plug and charger cord, and an 
initial 30-day supply of NuLids Daily Disposable Soft 
Tips

 Before each treatment, a new sterile Soft Tip is 
attached to the handpiece

 A small amount of lubricating gel or cleaner is applied 
to the edge of the Soft Tip [i.e. ZocuShield Gel/Systane 
/Hypochlorous acid]

 The handpiece is then powered on and the Soft Tip 
begins oscillating back and forth in a 15° arc pattern

 The Soft Tip is then gently placed on the eyelid margin 
and smoothly moved back and forth across the entire 
lid margin for approximately 30 seconds, and then 
repeated for the fellow eye

NuLids Works



Tea Tree Oil

• Tea tree oil, or melaleuca oil
• Taken from the leaves of the Melaleuca 

alternifolia
• Is native to Southeast Queensland and 

the Northeast coast of New South 
Wales, Australia

• Toxic when taken by mouth, but is widely 
used in low concentrations in cosmetics 
and skin washes



Lipid Based Products



Lipiflow



• 3x gland improvement
• 2x symptom improvement
• Improvement seen beyond 9-

months
• Safe
• Well Researched



Alcon
iLux Device



Alcon
iLux Device



Sight Sciences
Tear Care System



Sight Sciences - Tear Care System



Traditional Thoughts – Treat Topically



Why Do Omega 3’s Work?

Eicosapentaenoic acid / Docosahexaenoic acid
(EPA/DHA)

Prostaglandin - 3
(Anti-inflammatory)

Cyclooxygenase



IMPORTANT:

EPA/DHAFish Oil



Cyclosporine Ophthalmic Emulsion 0.05%

• Manufacturer: Allergan, inc

• Active Ingredients: 
Cyclosporine 0.05%

• Inactive Ingredients: Glycerin, 
Castor Oil, Polysorbate 80, 
Carbomer 1342, and purified 
water

• Preservation: None (unit-
dose vile)







What if they have rosacea?



• Oral Antibiotics
• Doxycycline

– 20 to 200 mg bid po x 1-2 months, then taper

Meibomian Gland Dysfunction Treatment



The effect of low-dose doxycycline therapy in 
chronic meibomian gland dysfunction

Korean J Ophthalmol. 2005 Dec;19(4):258-63.
Yoo SE1, Lee DC Chang MH.

-Patients with meibomian gland dysfunction 
unresponsive to eyelid hygiene
-150 patients randomized to 20 mg bid p.o. or 200 
mg bid p.o.
-Identical effectiveness
-39% of high dose experienced side effects vs. 17% of 
low dose 



• Oral Antibiotics
• Side Effects

– Gastrointestinal upset
– Yeast infections
– Photosensitivity
– Do not prescribe to children and pregnant 

women
– Shouldn’t be taken with milk or dairy 

products

Meibomian Gland Dysfunction Treatment



Entering  Presentation Day 45



Doxycycline hyclate
100mg bid p.o. vs. 

topical Azithromycin 
1% bid for 2 days then 

qd for 2 months



Punctal Occlusion



Signal Strength



Jewelers Forceps



Punctal Plugs

Permanent Temporary

Pedi-Plug
X-Small
Small
Medium
Large
X-Large

0.2 mm
0.3 mm
0.4 mm

Collagen
(10-14 days)

3 month

0.2 mm
0.3 mm
0.4 mm
0.5 mm

6 month
0.3 mm
0.4 mm
0.5 mm

Recently
Became
Available



Various Size Puncta

0.2 mm 3 month 0.4 mm collagen



http://www.uofmhealth.org/sites/default/files/healthwise/media/medical/hw/h9991911_001.jpg

http://www.academy.org.uk/tutorials/dilate1.jpg







Before Plugs 2 weeks



The Amniotic Membrane

• The amniotic membrane is the innermost lining of the 
placenta (amnion)

• Amniotic membrane shares the same cell origin as the 
fetus
• Stem cell behavior

• Structural similarity to all human tissue



The Fitting Philosophy

Central Corneal Clearance

Limbal Clearance
Scleral Landing



Provide Relief

Improve function



Provide Relief?
Lipid Based

Aqueous Based
Gels

Ointment



Mechanical

1. MG Function

2. Retain Tears

3. Clean lids



Chemical Topical

Oral



Determine the Cause

Set Appropriate
Treatment Plan

1. Provide Relief 2. Improve Function

Mechanical

Chemical



 
Dry Eye Work-up / Follow-up 

 
 

1) History  
a. Ocular Surface Disease Index 
b. SPEED Questionnaire 

2) Tear film break up time 
a. Less than 10 seconds is low 

3) Tear film break up pattern 
4) Corneal staining - fluorescein 
5) Conjunctival staining - fluorescein 
6) Corneal staining – Lissamine green/rose bengal 
7) Conjunctival staining - Lissamine green/rose bengal 
8) Lid Wiper epitheliopathy 

 

 

 
 

9) Lid laxity/elasticity 
10)Lid margin assessment 

a. Hyperemia; presence of debris at base of lashes 
b. Irregularity that is present at the margin 
c. Line of Marx 

11)Quality of meibum expressed from glands 
a. Meibomian gland evaluator 

12)Structure of Meibomian glands (eyelid transillumination); infrared imaging 
13)InflammaDry (strong positive, weak positive, negative) 
14)Phenol red thread test 

a. Thread is left in place for 15 seconds 
b. Less than 10mm suggests a tear deficiency 



 
1222 Ridgewood Drive, Bowling Green, OH, 43402 

419-352-2502 

o Artificial tears 
Type:  Systane Complete / Systane Balance / Refresh Optive Advanced / 
Fresh Kote 
Other: _________________________________ 
Directions: 1-2 drops, _____ times per day 

o Thermal therapy 
Bruder Heat mask 
Other: _________________________________ 

o Ocular nutrition 
EZ Tears – 2 capsules once per day before meal 
Other: _________________________________ 

o Topical antibiotics 
Azasite, Erythromycin 
Other: _________________________________ 
Directions: _________________________________ 

o Restasis / Xiidra 
Directions: 1 drop twice a day 
Other: _________________________________ 

o Steroids 
Lotemax / FML / Flarex 
Other: _________________________________ 
Directions: _________________________________ 

o Doxycycline 
Directions: _________________________________ 

o 3% testosterone cream 
Directions: _________________________________ 

o Other: _________________________________ 



mile.bruijc75@gmail.com


