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Cataract Surgery
 
 Cataract is one the most commonly performed surgical 

procedures in the US 
 Increasing rates of cataract surgery 
 Increasingly safe and effective 
 Higher patient expectations 
 Improved technology offers opportunity to decrease 

spectacle dependence and uncorrected visual acuity 
following surgery. 
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Impact of Ocular Surface 
 Much more common that previously thought 

 60% of cataract patients (aged 70 years on average)
 
show signs of dry eyes in the absence of symptoms.
 

 59% of patients scheduled for cataract surgery were 
found to have blepharitis. 
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Dry Eye and Refractive Surgery
 

 Many patients who seek LASIK already have dry eyes.
 

 CL intolerance is usually an indication of dry eyes and 
a common reason for LASIK consultation 

 Dry eye is common after LASIK and symptoms can 
persists for months following procedure. 

. 
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Risk Factors 
 Females >40 years-old 
 Antihistamines 
 Antidepressants 
 Contraceptives 
 Acne medication (Acutane) 
 Autoimmune conditions 
 Dry enviroment 
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Inflammation and Ocular Surface
 
 Dry eye and blepharitis compromise the integrity and 

normal function of the tear film and can impact visual 
and surgical outcomes. 

 The pre-corneal tear film is the most anterior 
refractive interface of the eye and, with the cornea, 
accounts for 2/3 of the eye’s total optical power. 

 Tear film break-up can create optical aberrations and 
reduce image quality. 
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Preexisting Dry eye 
 Can lead to inaccurate manifest refraction, 

keratometry and IOL power calculations in surgical 
planning. 
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Inacurate Calculations 
AL measurement Keratometry and 
Optical Biometry topography 
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Dry Eyes
 
 Is specially problematic when detarmening refraction 

and calculating for toric and multifocal IOLs 

 Needs to be controlled prior to surgery to improve 
visual results and surgical outcomes. 
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Dry Eye after surgery 
 Can worsen after cataract and refractive surgery
 

 Can increase the risk of secondary infection after 
surgery 

 Can slow wound healing and visual recovery 
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LASIK Induced Dry Eye
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Corneal incisions 

Current Manual Srgery 

Corneal incisions (limbal relaxing incisions and LASIK 
flaps) and cause decreased corneal sensation and worsen 
preexisting dry eye. 
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 Ocular Surface Trauma 
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Preoperative Screening 
 Questionnaires- help identify potential dry eye 

patients 
 Objective tests: 
 Tear Osmolarity 
 MMP 
 Tear film studies 
 Schirmer’s 
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Listen to Patient Complaints
 
 Fluctuating vision 
 Ocular discomfort 
 Photophobia 
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Clinical Examination 
Stepwise approach to exam: 

1. The eyelids and lashes 
2. The tear meniscus 
3. Tarsal and bulbar conjunctiva
 

4. Cornea 
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   Look at the patient’s face…
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Disorders of Eyelid Aperture
 

Lagophthalmos
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Anterior Lid 
 Inflammation anterior 

lid margin 
 Crusting and debris on 

lids and lashes 
(collarettes) 
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Posterior Lid 
 Inflammation posterior 

lid margin 
 Thickened meibomian 

gland secretions 
 Telangiectatic vessels
 

 Soapsuds in tears 
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The Tear Film 
 Tear meniscus 

 TBUT 

 Schirmer’s 
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Assess the conjunctiva 

 Bulbar 

 Tarsal 

 Flip the lid 
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Conjunctival Staining 
 Bulbar conjunctiva 
 Flourescein 
 Rose bengal 
 Lissamine green 
 Devitalized 
 Loss mucin 
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Corneal Examination
 

Assess 
Corneal luster 
Corneal sensation 
Filaments 
Vascularization 
Infiltrates/opacities 

31



  
   

    
     

    
            

        
       

        
    

 

Definition of Dry Eye
 
2007 DEWS (Dry Eye Workshop) 
 Developed the concept of DTS 
 Guidelines for diagnosis, staging and treatment 

2007 Updated definition was produced: 
Dry eye is a multifactorial disease of the tears and ocular surface that 

results in symptoms of discomfort, visual disturbance, and tear film 
instability with potential damage to the ocular surface. It is 
accompanied by increased osmolarity of the tear film and inflammation 
of the ocular surface. 
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 Tear Film
 

Tear layer Origin Components Functions 

Lipid layer Meibomian glands Wax, cholesterol, fatty acids Lubrication, prevent 
evaporation 

Aqueous layer Lacrimal gland and 
accessory lacrimal 
glands 

Electrolytes, proteins 
cytokines, glucose and 
vitamins 

Lubrication, 
antimicrobial, O2 
supply 

Mucous layer Conjunctival 
goblet cells, 
epithelial cells 

Sulfomucin, cyalomucin 
other mucins 

Lower surface 
tension, stabilization 
of aqueous layer 33



 
     

 
  

 
  

 
 

  
 

  
 

  
   

 
 

 
  

 
 

     

Etiology
 
Aqueous Deficiency State Evaporative State 
 Sjogren’s Syndrome  Intrinsec Causes 
 Non-Sjogren’s Syndrome	  Meibomian gland disease 
 Lacrimal gland deficiency  Low blink rate 
 Reflex hyposecretion  Disorders of eyelid aperture 

and globe congruity  Neurotrophic 
 LASIK 
 DM	  Extrinsec Causes 

 Systemic medications	  Topical drops (preservatives) 
 CL 
 Allergies 

In practice 2/3 of patients present with both forms of the disease
 34



  
     

  

Ocular surface inflammation and increased 
tear film osmolarity, is the hallmark of dry 
eyes.
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Level 1
 
Severity Level Treatment 
 Mild discomfort  Education and enviromental 
 Occasional visual symptoms modifications 

 Mild or no conjunctival signs  Elimination of offending 
systemic or topical  Mild or no corneal signs 
medications 

 Variable TBUT/Schirmer’s 
 Preserved artificial tears, gels 

and ung 
 Eyelid therapy 
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Level 2
 
Severity Level
 

 Moderate discofort 
 Frequent visual symptoms 
 Mild conjunctival injection 
 Variable corneal staining 
 Decreased meniscus 
 TBUT <10sec 
 Schirmer’s <10mm/5min 

If level I treatment
 
inadequate Add:
 

 Non-preserved artificial tears 
 Anti-inflammatory agents 
 Topical costicosteroids 
 Topical cyclosporin 
 Omega-3 fatty acids 

 Tetracyclines (meibomianitis, 
rosacea) 

 Punctal plugs (after control of
inflammation) 

 Secretagogues 
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Anti-inflammatory Therapy 
 Topical steroids 
 Immediate anti-inflammatory effect 
 Short term pulses QID for 2-3 weeks 
 Can combine with other treatments 
 Loteprednol (Lotemax), flourometholone (Flarex/FML), 

prednisolone (Predforte) 

39



  
 

   
     

    
    
      
    

 
              

 
 
 

Cyclosporin A 0.05% (Restasis)
 

 Inhibits the action of T-lymphocytes 
 3 weeks to 3 months for noticeable effect 
 Prescribed BID for 6-12 months or longer 
 Can cause burning if significant superficial keratitis 
 Can be useful for the treatment of posterior blepharitis 
 Can improve outcomes after LASIK 

*Safety and efficacy of cyclosporin 0.05% drops vs artificial tears in dry eye patients having LASIK. Journal of Cataract and Refractive Surg 2006. 
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Does it work? 
 75% clinical improvement 
 Decreased symptoms, corneal and conjunctival staining 
 59% increased Schirmer testing 
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Lifitegrast
 
 LFA-1 antagonist that prevents T-cell mediated release 

of inflammatory cytokines 
 In clinical trials it significantly improved clinical signs 

and symptoms of dry eyes. 
 Can begin to exert effect in 2 weeks 
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Omega-3 essential fatty acids 
(fish and/or flaxseed oil) 

 Decrease inflammation 
 Improvement in dry eye signs and symptoms* 
 Dry Eye Formulations 
 Thera Tears Nutrition 
 Tears Again Hydrate 

*Barbino, et al. Cornea 2003;22:97-101 
*Rashid et al. Topical omega 3 and omega 6 fatty acids for the treament of dry eye. Arch 

Ophthalmol 2008. 
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Tetracyclines 
 Anti-inflammatory 
 Decrease activity of collagenase, phospholipase A2, 

MMP, IL-1 and TNF-alpha 
 Inhibition of lipase (decrease FFA-destabilize tear film 

and case inflammation) 
 Anti-angiogenic effect 
 Antibiotic effect 

 Doxycycline 20-100 mg /day
 
 Periostat (20mg)
 
 Alodox kit (20mg doxy + Ocusoft lid scrub + foam)
 

 Minocycline 50-100mg/day
 
 Tetracycline 
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Level 3
 
Severity level 

 Discomfort severe or constant 
 Visual symptoms constant 
 Conjunctival staining 

moderate to marked 
 Corneal staining marked-

central 
 Tear signs: Filaments 
 TBUT <5sec 
 Schirmer’s <5 mm 

Treatment- add 

 Permanent punctal 
occlusion 

 Autologous serum 
 Contact lenses 
 Mucomyst 
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Level 4
 
Severity level Treatment add 
 Discomfort severe/disabling  Systemic anti-inflammatory 
 Visual symptoms-constant  Surgery 
 Marked conjunctival  Tarsorrhaphy 

injection and staining  Amniotic membrane 
 Severe corneal staining  Salivary gland transplant 

 Filaments,mucous clumping 
 Ulceration 
 TBUT immediate 
 Schirmer’s <2mm 
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Considerations 

 Aggressive therapy for ocular surface disease based on
 

primary etiology (aqueous deficiency vs evaporative).
 

Anti-inflammatory medications
 

Omega 3 and tetracyclines
 

Meibomian gland expression
 

Eyelid hygiene
 

Punctal plugs
 

Amniotic membrane
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Advanced Surface Ablation 

It is still controversial: PRK may cause less dry eye than 
LASIK. 
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   Toric IOL Preferred over LRI
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  Visian ICL 
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Summary 
 Untreated ocular surface disease can profoundly 

impact surgical outcomes and patient satisfaction. 

 Preexisting dry eyes needs to be treated aggressively 
before IOL calculations and surgery. 

 Persistent dry eye following surgery is critical for 
successful refractive and cataract surgery. 
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Dry Eyes: An Immune 
Mediated Ocular Surface 

Disease 
Samuel Lee, MD 

Sacramento Eye Consultants 
2016 Fall Optometric Continuing Education Seminar 

November 1, 2016 
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Objectives 
Understand the tear film 
Understand the role of inflammation in 
ocular surface disease 
Be familiar with what tools we have, and 
what tools are on the horizon, to combat 
OSD 
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Functions of a Healthy Tear Film 
Optical clarity and refractive power 
Ocular surface comfort - lubrication 
Protection from environmental and infectious 
insults 

– Anti-bacterial proteins, antibodies, complement 
– Reflex tears to flush away particles 

Trophic for corneal epithelium 
– electrolytes, pH 
– Protein factors for growth and wound healing 
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Soluble Proteins 

Lipid Layer 

Soluble Mucins 

Membrane Mucins 

Aqueous/ 
Mucin Gel 

Epithelium 

The Normal Tear Film: 
3 Major Components 

MEIBOMIAN 
GLANDS 

LACRIMAL 
GLAND 

GOBLET 
CELLS 
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1. Lipid Secretion: Meibomian Glands 

(WC Posey, Diseases of the Eye, 1902) 

Transillumination of 
meibomian glands 

The lipid layer restricts evaporation to 5-10% of tear flow 
– Also helps lubricate 

64

(Transillumination image from Dry Eye and Ocular Surface Disorders,  2004)
 



   

  
  

   
  
 

    

 
 

  
 

    

2. Aqueous Secretion: Lacrimal Glands 

• Lacrimal glands secrete: 
– Aqueous component 
– Most tear proteins 

• Basal tear secretion: glands of 
Krause and Wolfring 
(accessory) 

• Reflex tearing: main lacrimal 
gland 

65

Image from Dry Eye and Ocular Surface Disorders,  2004
 



 

      
 

     
    

    

  
  

3. Mucin Secretion: Goblet Cells 

Secretory: 5-20% of conjunctival epithelial cells are mucin-producing goblet cells 

Soluble mucins - essential for viscosity of the normal tear film 
– Helps resist thin spots and tear break-up 

Goblet cells secreting mucins (arrows) 
surrounded by epithelial cells. 
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Images from Dry Eye and Ocular Surface Disorders,  2004
 



 

 
 

 
   

 
   

  
 

 

Mucins 

Mucin layer converts 
the corneal epithelial
surface from 
hydrophobic to 
hydrophilic 
Thickness 20-50 nm 
Large carbohydrate side 
chains Three subtypes: 

– Secretory: MUC5AC 
– Soluble: MUC7 
– Membrane bound: MUC1  

Glycocalyx 
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Healthy Tears 

A complex mixture of proteins, 
mucin, and electrolytes 
Antimicrobial proteins: 
Lysozyme, lactoferrin, sIgA 
Growth factors & suppressors of 
inflammation: EGF, IL-1RA 
Soluble mucin 5AC secreted by 
goblet cells provides viscosity 

– Membrane-bound mucins 1 & 4 
help stabilize tear film 

Electrolytes for proper osmolarity 
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Inflammation and OSD 

Growing body of evidence to show that 
Ocular Surface Disease is a T-cell 
mediated inflammatory disease 
– Antigens are taken into the tissue via 

antigen-presenting cells 
– T cells are primed by the APCs 
– T cells migrate to conjunctiva from 

blood vessels 
– T cells are activated 
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Inflammation and OSD 

Ocular surface dryness leads to release of 
pro-inflammatory cytokines (IL-1 and TNF-
a) 
APCs are activated which trigger T cells 
where further cytokines are produced 
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T-Cells and OSD 

CD4+ T cells are the primary inflammatory cells 
involved in OSD 
– Differentiate into Th1 and Th17 cells which 

then migrate to ocular surface and release 
cytokines which promote pro inflammatory 
mediators (MMP, chemokines, cytokines) 

– This inflammatory cascade causes epithelial 
cell apoptosis and goblet cell death, as well as 
breakdown of the epithelial barrier 
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Therapy for OSD 

Artificial tears 
– Helps dilute ocular surface, reduces 

hyperosmolarity 
Warm compresses 
– Helps encourage stabilization of tears by 

increasing oil supply from meibomium 
glands 

Punctal occlusion 
– Used to increase tear lake
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Therapy for OSD 

Topical steroids 
Gold standard is preservative-free 
methylprednisolone 
Helps downregulate I-CAM and also 
reduces inflammatory cell density 

Cyclosporine and Tacrolimus 
Helps downregulate I-CAM 
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Lifitegrast 

Binds to ICAM-1 to help prevent binding of 
LFA-1 to ICAM-1 
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On the horizon… 
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Ocular Surface Disease due to 
Glaucoma Medications 

Jacob Brubaker, MD 

Sacramento, CA 
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Case Report - RA
 
61 y/o male, complains of red eye OD and 
lid pigmentation OD 

History of glaucoma for 20 years, first 
diagnosed with IOP over 50, prior laser Rx OU 
and cataract surgery OD 

PMH: Healthy 

Meds: Lumigan OD, Timolol OU, Azopt OD, 
Alphagan OD 
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Case Report - RA
 
Exam OD OS 

Acuity (-1.25) 20/25 20/30 

Pupils No afferent defect 

SLE Long lashes, injection, IOL 

IOP 30 23 

Gonio Grade 4 angle OU 

Fundus 0.8 0.6 

Pachymetry 564 583 
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 Case Report - RA 
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 Case Report - RA 
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BAK (benzalkonium chloride) 
Preservative used in over 72% of eye drops
 

Cationic surfactant properties (a detergent)
 

Preserves multi-dose containers from
 
microbial contamination
 

Enhances corneal penetration of some drugs 
by causing epithelium separation 

» Abelson: Review of Ophthal 2002 
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Effect of Preservatives in Eye Drops 
BAK (benzalkonium chloride) is the

preservative for 70% of topical eye 

medications
 

– Targeted to prevent contamination of multidose 
containers 

Chronic effect: 
– Cause of dry eye by impairing tear function (TBUT) 

– Goblet cells 

– Conjunctiva 
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Effect of BAK Preservative in Eye Drops
 

Glaucoma patients at greater risk: 
– Chronic use of drops 

– Concentration of BAK in IOP-lowering medications: 
• Xalatan - 0.02% 

• Travatan – 0.015% 

• Lumigan – 0.005% 

– 40-50% of patients on more than one medication 
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BAK Alternatives for IOP-Lowering
 
Glaucoma eyedrops with BAK 
– All with the exception of Alphagan P which uses SOC 

(stabilized oxychloro complex) and Timoptic XE (with 
BDD) 

Non preserved chronic use drops must be 
single use (ex. Timoptic) 
– Very expensive 

– Inconvenient packaging 

– Special ordering 
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BAK Alternatives for IOP-Lowering
 
Need for a BAK alternative in glaucoma 

patients
 

– Elderly patients with decreased tear secretion 

– On meds for life 

– Multiple topical medications 

– May undergo filtering surgery 
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SofZia – Alternative Preservative 
SofZia composed of ions and buffers of 

hydrogen borate, sorbitol and zinc.
 

Exceeds USP requirements for bacteria, fungi
 

Less toxic to human corneal epithelial cells as 
measured in culture 
– As compared to Xalatan and gentamicin 
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IOP-Lowering 

TRAVATAN® Z Solution and
 

TRAVATAN® Solution
 
Study Design: 

– Double masked, randomized, parallel group, multi-center
 

– 3 month study 

– Dosed once daily in PM 

– IOP measured: 8 AM, 10 AM, 4 PM  at weeks: 2, 6, 12 

– N= 346 randomized to travoprost 0.004% 

– N= 344 randomized to travoprost 0.004% BAK-free 

Lewis RA, Katz G, Weiss MJ et al. Travoprost 0.004% with and without benzalkonium chloride: a comparison of safety and 
efficacy. Journal of Glaucoma. In press. G 
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Equivalent IOP-Lowering

TRAVATAN® Z Solution and TRAVATAN® Solution
 

Study Results 
– Across all 9 study visits, mean IOP reduction range: 

7.3 – 8.5 mm Hg travoprost 0.004% BAK-free 

7.4 – 8.4 mm Hg travoprost 0.004% 

– Statistical equivalence was also demonstrated for the 
comparison of mean IOP changes 

– 6.4% of patients treated with travoprost BAK-free 

experienced an adverse event due to hyperemia
 

Lewis RA,Katz G, Weiss MJ et al. Travoprost 0.004% with and without benzalkonium chloride: a comparison of safety and 

efficacy. Journal of Glaucoma. In press.
 G 
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Equivalent IOP-Lowering
 
TRAVATAN® Z Solution and TRAVATAN® Solution
 

Travoprost 0.004% BAK-free (n=322 PP) 

Travoprost 0.004% (n=339 PP) 

M
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n 
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P 
(m

m
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g)
 

Lewis RA, Katz G, Weiss MJ et al. Travoprost 0.004% with and without benzalkonium chloride: a comparison of safety and 
efficacy. Journal of Glaucoma. In press. G 
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Endurance of IOP-Lowering

Study Design
 

– Double masked, randomized, parallel group, multi-center
 

– 2 week study 

– Dosed once daily in PM 

– IOP measured: 8 AM and 8 PM at baseline and beginning 
at week 2 for 60 hours after the last dose 

– N= 52 randomized to travoprost 0.004% 

– N= 54 randomized to travoprost 0.004% BAK-free 

102
Data on File. Alcon Laboratories, Inc. 
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Equivalent Endurance of IOP-Lowering
 
TRAVATAN® Z Solution and TRAVATAN® Solution
 

Hours post dose 12 24 36 48 60
 

M
ea

n 
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P 
(m

m
 H

g)
 

8AM 8PM 
Eligibility 

Visit 

8AM 8PM 
Week 2 Visit 

8AM 8PM 
Week 2 + 1 Day 

Visit 

8AM 
Week 2 +2 
Days Visit 

TRAVATAN® Z Solution TRAVATAN® Solution 

Data on File. Alcon Laboratories, Inc. G 
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IOP-Lowering Conclusions 

IOP-lowering of TRAVATAN® Z Solution is 
equal to original TRAVATAN® Solution 

The IOP-lowering endurance of 
TRAVATAN® Z Solution, beyond 24 
hours, is equal to original TRAVATAN® 
Solution 

104

G
 



 
      

    
 

      

     
 

Ophthalmic Preservatives 
Since 1953, FDA requires multidose ophthalmic 
preparations contain a preservative to reduce 
contamination 

BAK is in most ophthalmic medications (72%)
 

Decrease risk of microbial contamination in the 
bottle 
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Benzalkonium Chloride (BAK) 

N+ 

CI 

 Cationic surfactant properties (a detergent) 
 Preserves multi-dose containers from microbial contamination 
 Enhances corneal penetration of some drugs by causing 

epithelium separation 
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Preservatives in IOP Lowering 
Medications 

Trade Name Manufacturer Preservative 
Alphagan1 Allergan, Inc 0.005% BAK 
Alphagan P1 Allergan, Inc 0.005% SOC 
Azopt Suspension1 Alcon Laboratories, Inc 0.01% BAK 
Betagan1 Allergan, Inc 0.005% BAK 
Betoptic S Suspension1 Alcon Laboratories, Inc 0.01% BAK 
Cosopt1 Merck & Co, Inc 0.0075% BAK 
Lumigan2 Allergan, Inc 0.005% BAK 
Rescula1 Novartis Ophthalmics 0.015% BAK 
Timoptic1 Merck & Co, Inc 0.01% BAK 
Timoptic-XE1 Merck & Co, Inc 0.012% BDD 
Travatan Solution3 Alcon Laboratories, Inc 0.015% BAK 
Trusopt1 Merck & Co, Inc 0.0075% BAK 
Xalatan1 Pfizer Inc 0.02% BAK 
1. Noecker R. Rev Ophthalmol. 2001(6). 
2. Lumigan package insert. 
3. Travatan package insert. 
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Travoprost 0.004% With and  
Without BAK 

Purpose 

– To compare the safety and efficacy of 
travoprost with and without BAK 

Inclusion criteria 

– IOP between 24 and 36 after washout 

– At least 1 eye had to qualify for each of the 
6 time points 

Lewis RA et al. J Glaucoma. 2007;16(1):98-103. 108
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Study design 

Travoprost 0.004% With and  
Without BAK 

– Double-masked, randomized, parallel-group, 
multi-center study 

– 3-month study 

– Dosed once daily in PM 

– IOP measured 8 AM, 10 AM, and 4 PM at
 
Weeks 2, 6, and 12
 

– n=346 randomized to travoprost 0.004% 

– n=344 randomized to travoprost 0.004% BAK-free 
Lewis RA et al. J Glaucoma. 2007;16(1):98-103. 110



 
     

    

    

  
  

 
 

 

   

 
Study results 

Travoprost 0.004% With and  
Without BAK 

– Across all 9 study visits, mean IOP reduction range 
• 7.3–8.5 mm Hg travoprost 0.004% BAK-free 

• 7.4–8.4 mm Hg travoprost 0.004% 

– Statistical equivalence also was demonstrated for the 
comparison of mean IOP changes 

– 6.4% of patients treated with travoprost BAK-free and 
9.0% treated with original travoprost experienced an 
adverse event due to hyperemia 

Lewis RA et al. J Glaucoma. 2007;16(1):98-103. 111



 

 

 

   
   

Travoprost 0.004% BAK-free (n=322 PP) 

Travoprost 0.004% (n=339 PP) 

Travoprost 0.004% With and  
Without BAK 

Lewis RA et al. J Glaucoma. 2007;16(1):98-103. 
Reprinted with permission from Lippincott Williams & Wilkins. 
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Safety and Drawbacks 
Efficacy 

– No change with efficacy with or 

without BAK
 

Side effects 

– No change in hyperemia or iris pigmentation 
with or without BAK 

Are BAK-free medications advantageous
for glaucoma patients with dry eye? 

– Probably but it remains to be determined
 

Lewis RA et al. J Glaucoma. 2007;16(1):98-103. 
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Glaucoma Drugs Without BAK 

Drugs 

– Travatan Z with SofZia 

– Brimonidine with Purite 

– Timoptic XE (timolol) (BDD) 

– Ocudose Timoptic (timolol) (preservative
free) 

Efficacy and side effects: Unchanged
 

Drawbacks: None 
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Glaucoma Medications With 
Non-BAK Preservatives 

Purite SofZia (buffers 
(stabilized of hydrogen 
oxychloro Benzododecinium borate, sorbitol 

No Preservative complex) Bromide and zinc) 

Ocudose 
Timoptic 
(timolol maleate) 
Ocudose 
Pilocarpine 2%, 
4% generic 
(steri-unit) 

Alphagan P
 
(brimonidine)
 
0.1%, 0.15%
 

0.012% in 
Timoptic-XE 

(timolol maleate) 

Travatan Z 
(travoprost) 

Rhee DJ et al. Ophthalmic Drug Guide. 2007. 115



  

    
 

  
       

Summary 
Preservative Free Drops 

Removing BAK does not affect the efficacy of 
TravatanZ 

Sustained release products in the future could 
alleviate many of these challenges 
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