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Outline

What is the culprit? 

Active ingredients vs buffers vs preservatives?

What about the future?





What is the prevalence of 

OSD?

The prevalence of OSD in glaucoma and OHT 

patients is approx. 60% at least in one eye.

Leung EW, Medeiros FA, Weinreb RN. Prevalence of ocular surface disease in glaucoma 

patients. J Glaucoma 2008;17: 350–355.



What’s in a bottle anyway?

Active ingredients

Excipients and buffers

Preservative



Excipients and buffers



pH and free radicals in 27 glaucoma drops were 

measured

BAK was the commonest preservative found in 70% of 

the products

Free radicals ranged from 0 to 4.54 mmol/l 



pH varied between 4.0 to 7.4 

The excipients play a role in cases of intolerance



Preservatives

BAK

PolyQuad

SofZia



BAK is an effective disinfectant and detergent which 

was initially used in RGP contact lenses solutions

BAK essentially denatures proteins and disrupts the 

cytoplasmic membranes

Preservatives



Higher rate of inflammatory cells and fibroblasts 

found in conjunctiva and trabecular tissue of patients 

receiving polypharmacy as appose to mono therapy

Baudouin C, Pisella PJ, Fillacier K, et al. Ocular surface inflammatory changes induced by topical antiglaucoma drugs: 

Human and animal studies. Ophthalmol 1999;106: 556–563.
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Preservatives are not necessary to improve 

the efficacy of glaucoma drops



ACTIVE CONSITUENTS VS BAK

Currently available PF glaucoma meds are:

Latanoprost

Lumigan

Cosopt

Ganfort



 



All Symptoms were clumped together! 



The conjunctival hyperaemia was used as a proxy 

for OSD!

No questionnaire was administered, nor any clinical 

assessment of ocular surface were reported



Bimatoprost 0.03% preservative-free ophthalmic solution versus 

bimatoprost 0.03% ophthalmic solution (Lumigan) for glaucoma or 

ocular hypertension: a 12-week, randomised, double-masked trial. Day 

et al. BJO 2013

Bimatoprost 0.03%/timolol 0.5% preservative-free ophthalmic solution 

versus bimatoprost 0.03%/timolol 0.5% ophthalmic solution (Ganfort) 

for glaucoma or ocular hypertension: a 12-week randomised controlled 

trial Ivan Goldberg et al. BJO 2014



EfÏcacy

Does BAK affect corneal absorption of drugs?





Ocular surface disease

Is BAK responsible for OSD?



Adverse Event Preservatives Free 

(n=301)

With Preservatives 

(n=295)

Conjunctival Hyperaemia 72 (23.9%) 77 (26.1%)

Mild 53 62

Moderate 19 13

Severe 0 2

Eye pruritis 12 12

Punctate keratitis 9 9

FB sensation 7 2

Dry eye 5 9



Bimatoprost 0.03%/timolol 0.5% preservative-free versus Ganfort 

for POAG or OHT: a 12-week RCT. Goldberg et al. BJO 2014

Phase 3, double masked RCT, 55 centres

POAG/OHT

Wash-out

Minimal ocular surface problems

1: 1 randomisation





Adverse Event Preservatives Free (n=278) With Preservatives (n=282)

Overall 92 (33.1%) 95 (33.7%)

Conjunctival Hyperaemia 59 55

Mild 46 44

Moderate 11 11

Severe 2 0

Eye pruritis 12 5

Dry eye 9 3

Punctate keratitis 8 7

Eye pain 7 5

FB sensation 6 6



Bimatoprost is the most potent & poorly tolerated PGAs*

Lim et al. Ophthalmology. 2008 May. Mechanism of action of bimatoprost, latanoprost, and travoprost



Equivalent in efÏcacy and similar tolerability

Downfalls:

Only one/two glaucoma drop

Short duration of studies

Excluded patients with significant pre-existing OSD

Comparison of the efÏcacy and tolerability of 

preservative-free and preservative-containing 

formulations of the dorzolamide/timolol fixed 

combination (COSOPT™) in patients with elevated IOP

Shedden et al. Graefes Arch Clin Exp Ophthalmology 

2012



No clear evidence of superiority in patients’ comfort level 

or ocular surface status of preservative-free drops



Cost

Preservative-Free Preserved

Latanoprost £8.49 £1.62 (generic)

Lumigan 0.03% £14.36 £9.79(lumigan0.01%) 

generic

£11.71 Branded 

Ganfort £17.94 £4.80

Cosopt £28.00 £8.30



Convenience and waste

https://www.reviewofophthalmology.com/article/preserving-without-preservativeshttps://www.preservative-free-eyedrops.com/#fifthSection



In cases of intolerance to preservatives (e.g. chronic 

discomfort and redness), one can consider PF drops

BMJ 2013;346-351





Offer PF eye drops if there is an evidence of preservative 

allergy or clinically significant and symptomatic OSD



kuta, Y., Aoyagi, S., Tanaka, Y. et al. Creation of nano eye-drops and effective drug delivery to the interior of the 

eye. Sci Rep 7, 44229 (2017). https://doi.org/10.1038/srep44229

Venkata K. Yellepeddi, Ravi Sheshala, Hannah McMillan, Chirag Gujral, David Jones, Thakur Raghu Raj Singh, Punctal plug: a medical device to 

treat dry eye syndrome and for sustained drug delivery to the eye, Drug Discovery Today, Volume 20, Issue 7, 2015, Pages 884-889,

Glaukos Corporation’s iDose™ Travoprost Achieves Sustained IOP Reduction and 
Favorable Safety Profile in 12-Month Interim Cohort [press release]. San Clemente, 
Ca. Glaukos. 1.10.2018.



Take-home messages

Have an individualized approach to each patient

The less chemicals the better

In an ideal world you should offer everybody PF (if 

money was no object!)



Steven DW, Alaghband P, Lim KS

British Journal of Ophthalmology 2018;102:1497-

1503.
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