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I N T R O D U C T I O N
Sheri Rowen, MD: Dry eye disease (DED) 

affects countless individuals, most often 
arising from excessive tear evaporation 
exacerbated by meibomian gland 
dysfunction (MGD).1-6 The resultant 
instability of the tear film leads to 
heightened ocular surface desiccation 
and inflammation. 

In May, the FDA approved MIEBO 
(perfluorohexyloctane ophthalmic 
solution, Bausch + Lomb), the first 
and only prescription DED eye drop 
that directly targets tear evaporation. 
MIEBO is different from existing 
prescription approaches, which include 
immunomodulators, tear stimulators, 
and antiinflammatory agents. This 
single-ingredient drop consists of 
100% active ingredient, is water-free, 
preservative-free, and steroid-free, and 

is designed to inhibit tear evaporation 
at the ocular surface to mitigate the 
adverse effects of evaporative DED. 

The availability of MIEBO marks a 
significant stride toward addressing an 
unmet need for millions of individuals 
suffering with the pervasive condition of 
DED, and quite frankly is a turning point 
in evaporative DED management. All of 
us participating in this roundtable are 
early adopters of MIEBO. Our discussion 
here illustrates the need for MIEBO as 
a targeted evaporative DED treatment 
option, reviews clinical data, and 
suggests treatment protocols in targeted 
patient profiles. 

Studies have indicated that 86% 
to 92% of DED patients have an 
evaporative component (Figure 1).1,2,7 
We therefore can assume that almost 
every patient we see has an evaporative 

component. I have seen many patients 
with Sjögren syndrome and rheumatoid 
arthritis who classically I thought had 
purely aqueous deficient DED only to 
find out that they have significant  MGD 
and evaporative DED as well.

James Katz, MD: The classic teaching 
was to diagnose and treat aqueous 
deficiency, but now we realize that 
more than 90% of individuals have 
mixed mechanism or purely evapora-
tive DED. We need to address that bet-
ter, and I think MIEBO allows us to do 
just that.

Dr. Rowen: Before MIEBO, has anyone 
felt they could deal with the evaporative 
component directly?

Laura M. Periman, MD: Not directly.
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Brandon D. Ayres, MD: We’ve all come 
to realize that we don’t understand 
DED as well as we thought. There’s 
so much mixed mechanism disease. 
Some treatments target inflammation, 
but they don’t stabilize the tear film. 
I am excited to have a treatment that 
targets a component that we’ve never 
been able to prescribe a medication 
for before.

Dr. Periman: In real time. That’s what’s 
so exciting.

Marguerite B. McDonald, MD, FACS: 
You could say everything we’ve 
done until now has been indirect. 
MIEBO is a direct treatment for 
evaporative DED.

Dr. Periman: An unstable tear film, 
particularly in the form of evaporative 
stress, results in desiccating stress 
on the ocular surface. The system is 
primed to respond in an inflammatory 
way, creating tissue damage and 
resulting in more tear film instability 
(Figure 2).8,9 It’s a vicious downward 
spiral that needs to be addressed 
directly. If it’s ignored, it will continue 
to get worse.

Dr. Ayres: We’ve been asking patients 
to perform warm compresses and lid 
massage to treat the meibomian glands 
first. Now that we have a prescription 
eye drop that can directly target 
the evaporative component, maybe 
we can address the ocular surface 
disease (OSD) at a much earlier part 
of the cascade, preventing some of 
the downstream complications and 
inflammation. 

Dr. Katz: I think that’s a great place to 
treat it because, again, we’re not just 
talking about lipid deficiency, but mucin 
deficiencies, environmental factors, 
and other external factors that also 
contribute to DED. 

Dr. Rowen: The environmental 
component is crucial. There is a steep 
increase in the use of digital devices. 
When someone stares at a device, their 
blink rate decreases. Having something 
on the surface of the eye so that the 
tear film won’t evaporate too quickly 
while they’re not blinking could be a 
helpful adjunct.

Dr. McDonald: We tell patients about 
the 20/20/20 rule while at their 
computers—every 20 minutes, stand 

up for 20 seconds, and look 20 feet 
away—to get them to blink more often 
and more completely. Blinking spreads 
the tears evenly and helps to release 
meibum via a pumping action on the 
meibomian glands. I ask patients if they 
do it, and they admit they don’t. So, it 
doesn’t provide them much relief, but 
MIEBO does. 

Dr. Rowen: In fact, the relief is 
remarkable. There may be minimal to 
no stinging or burning. Within a few 

Figure 1. There is a high prevalence of evaporative DED. 
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Figure 2. The downstream effects of excessive evaporation of tears.
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seconds of a blink, most patients who 
have used it in my office describe it as a 
silky feeling. They don’t feel the friction 
anymore.

Dr. Ayres: I’ve had it in my own eyes. 
As reported in the clinical trials, it felt 
very comfortable. 

Dr. Ayres: We don’t always see the 
impact that DED has on a patient’s life. 
By taking the disease seriously, we help 
patients function better in life. With 
other medication, I had to worry about 
if it would irritate them and how long 
it would take to work. With MIEBO, 
however, we can quickly say, “You are 
experiencing more than just dryness, 
and it is affecting your life in negative 
ways. This drop is expected to make 
your eyes feel better quickly, within 
about 2 weeks.” 

Dr. Rowen: More than 38 million 
patients in the United States have DED10 
but only about 18 million have been 
diagnosed11 and 1.2 million have been 
treated.12 Of those, the compliance rate 
is generally low. Patients might take 
the drops for several months if they get 
something out of it, but in my clinical 
experience discontinuation rates are 
high with common DED medications.

Now that we have an option that is 
comfortable on instillation and can help 
them feel better after 2 weeks, I think 
we’ll see fewer dropouts. 

Dr. Ayres: Patients are often 
dissatisfied with the slow treatments 
that we have been using for years. It’s 
nice to have a product that we can 
stand behind.

Dr. Katz: MIEBO may be used to 
improve patient symptoms over the 
long term. Not only may the drops 
slow progression of the disease with 
continued use, but patients’ symptoms 
may be much improved. 

Dr. Rowen: I agree, and once they’re 
being treated, then we can address 
any residual inflammation. MIEBO is 
complementary to other products.

Dr. Periman: I see MIEBO as a 
first-line option to stabilize the tear 
film while we work on the machinery 
that contributes to a healthy ocular 
surface. I can consider it being used in 
conjunction with other therapies. Some 
of these may include in-office strategies 
to coax the meibomian glands to 
function better; the meibomian glands 
are no longer being constantly taxed 
by an evaporative load and desiccating 
stress, which we know fuels the fire 
of MGD.

Dr. Ayres: I think this medication is 
going to be prescribed at the starting 

gate for a lot of patients, while other 
medications can be prescribed to fight 
the inflammatory response and increase 
aqueous production. 

Dr. Periman: DED is a chronic and 
progressive disease that, untreated, is a 
vicious downward cycle. 

Dr. Rowen: How do we identify these 
patients accordingly? What strategies 
does everyone use?

Dr. Katz: Symptomatology 
questionnaires can be helpful to find 
out about patients’ visual fluctuation, 
blur, and eye fatigue—symptoms they 
don’t normally recognize. The eye 
exam is equally important. Dyes can be 
used to identify signs of DED and/or 
evaporative disease.

MARGUERITE MCDONALD, MD, FACS

A 27-year-old woman presents for a LASIK evaluation. She works as a spa manager. She takes 
birth control pills, drinks alcohol socially, and occasionally sleeps with eye makeup on and with her 
contact lenses in. Her chief complaints are difficulty wearing contact lenses for more than 6 hours 
without discomfort and eye redness. She wears daily disposables when she can, and she’s unhappy 
wearing glasses. She has self-treated with many over-the-counter artificial tears and found them to 
be ineffective.

On examination, mild to moderate injection and inspissated glands are found in the right and left eyes. 
Also in both eyes, the tear breakup time is 4 seconds, there is presence of grade 2+ superficial punctate 
keratopathy, the BCVA is 20/25, and the speed score is 8. On meibography, moderate gland truncation and 
dropout are noted.

The patient was diagnosed with evaporative DED due to MGD with a component of aqueous-deficient 
dry eye due to her use of birth control pills. Her dry eye was exacerbated by her lifestyle. 

Initial treatment included warm compresses, eyelid hygiene, and over-the-counter drops. On 
follow-up examinations, she reported minimal improvement and was prescribed an antiinflammatory 
drop, which she discontinued after 6 days due to burning with installation. She continued to complain of 
eye dryness symptoms.

Because it was likely that her evaporative dry eye with an aqueous deficient component was 
multifactorial and the ocular surface needed to be stabilized before her LASIK preoperative evaluation, 
MIEBO was the right choice for treatment. Patients should be counseled that they must remove their 
contact lenses before instillation and leave them out for 30 minutes after dosing.

There are a lot of women just like this patient who would be good candidates for MIEBO. As a sidebar, 
most female dry eye patients who report not taking drops during the day said they didn’t want the drops 
to roll down their face and smear their makeup. The small drop size of MIEBO makes it much less likely to 
roll down the patient’s face. 
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Dr. Rowen: The signs and symptoms 
of DED don’t always correlate. Some 
patients come in to our practices 
having significant symptoms but 
nothing on their surface, and others 
come in having no symptoms but 
a damaged ocular surface. In our 
diagnostic approach, we must look for 
both components. 

Dr. Periman: Now with MIEBO, we 
have an excellent opportunity to 
intervene early.

Dr. Ayres: Some clinicians do not 
screen for DED because they haven’t 
had a positive experience with the 
available treatments. I encourage those 
individuals to give MIEBO a try because 
it may give them a positive experience. 
Once you can help a patient with DED, 
you’ll become more invested and you 
may even try other procedures. 

Dr. Rowen: In many cases, I have been 
using MIEBO as a first-line treatment 
with great success. 

Dr. McDonald: Studies have shown 
that diagnosing and treating DED 
preoperatively helps surgical outcomes 
and facilitates patients’ faster visual 
recovery. It optimizes the ocular surface 
and provides the best opportunity to 
achieve accurate preoperative biometry 
measurements. Prescribing MIEBO is 
a game-changer. You can say, “Here, 
take this drop four times a day and 
come back in 2 weeks, and we’ll do your 
preoperative evaluation for LASIK.”

Dr. Katz: I love looking at this from 
a workflow perspective. I expect that 
the low side effect rate of MIEBO may 
result in limited callbacks. 

M E C H A N I S M O F A C T I O N
Dr. Rowen: Laura, can you discuss the 

mechanism of action and how MIEBO 
inhibits evaporation?

Dr. Periman: The perfluorohexyloctane 
molecule is an amphiphile; it has 
two distinct segments, one which is 
aerophilic and one which is lipophilic. 
Perfluorohexyloctane also has a low 
surface tension and spreads rapidly to 
form a monolayer on the surface of the 
tear film after instillation. The fluorinated 
end of perfluorohexyloctane sticks 
into the air, and the hydrocarbon tail, 
the hexyloctane portion, integrates 
with the lipid component of the tear 
film. Perfluorohexyloctane has unique 
properties because it is a semifluorinated 

alkane and its low surface tension means 
that the drop size is of low volume (11 µL).

The other interesting part is, unlike 
an artificial tear, which typically has 
a residence time of 5 to 10 minutes, 
nonclinical studies have shown that 
perfluorohexyloctane can last up to 
6 hours in tears.13,* It also inhibited 
the evaporation of saline four times 
more effectively in an in vitro study 
than meibum lipids from a healthy 
volunteer, suggesting it’s more efficient 
in preventing evaporation than natural 
meibum as well.14,*,† 

Figure 3. Improvements in total corneal fluorescein staining (top) and eye dryness (bottom) scores were seen at days 15 and 57.

*The clinical significance of these nonclinical data has not been established.

Rapid and Sustained Improvement in Total Corneal 
Staining as Early as Day 15 Through Day 57

Tauber J et al. Ophthalmology. 2022;130(5):516-524. Sheppard JD, et al. Am J Ophthalmol. 2023;252:265-274. 
Abbreviations: CFB, change from baseline; SD standard deviaiton; tCFS, total corneal fluorescein staining
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Abbreviations: CFB, change from baseline; VAS, visual analog scale
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Dr. Katz: Essentially, MIEBO forms 
a monolayer at the air-tear interface, 
which can be expected to reduce 
evaporation.

Dr. Periman: Well summarized. 

Dr. Rowen: It also may reduce friction, 
so patients don’t feel their eyelids 
rubbing against their eyeball.

Dr. Periman: I like to sample dose one 
eye and at different time points ask, 
“Which eye feels better?” That helps 
illustrate the benefit of addressing the 
evaporative load with this molecule.

Dr. Rowen: Also, because there is no 
water in MIEBO, it does not need a 
preservative.

Dr. Ayres: It is a unique thing about this 
medicine. We’ve never had a product 
before that is comprised of 100% active 
ingredient.

Dr. Rowen: Most eye drops are instilled 
from the bottle in about a 35- to 50-µL 
dose, but after tearing and blinking the 
majority of the dose is washed away. 
MIEBO is designed as an 11-µL drop. 
It’s exactly what you need to coat 
the eye. Individuals might feel an oily 
layer on their lower lid when it drops 
in, but it doesn’t tear down the face. 
Most patients didn’t report any visual 
disturbances on instillation. In the GOBI 
and MOJAVE clinical trials, there was 
a very low incidence of blurred vision 
upon instillation, and it was not a cause 
for discontinuation.15,16

Dr. Periman: It’s satisfying to watch the 
tear film wet and MIEBO spread across 
the ocular surface after instillation. 
Instead of being clumpy and chunky, 
it’s smooth and evenly distributed. This 
is probably because of the uniform tear 
distribution that can be seen under 
fluorescein at the slit lamp. We treat a 

lot of patients with deltas in the height 
of the ocular surface, and the elevated 
regions desiccate first. MIEBO helps 
ensure even distribution of the tear 
film, helping prevent evaporation on 
the elevated spots.

S A F E T Y A N D E F F I C A C Y
Dr. Rowen: We know how MIEBO 

works, but let’s talk about the safety 
and efficacy profile. In two pivotal phase 
3 clinical trials (GOBI and MOJAVE) 
involving more than 1,200 patients 
(more than 600 of whom were treated 
with MIEBO), MIEBO consistently 
demonstrated safety and efficacy in 
addressing the clinical signs and patient-
reported symptoms of DED. Both studies 
met their primary endpoints. Across both 
studies, there were zero serious adverse 
events and a 0.2% rate of discontinuation 
due to ocular adverse events, which is 
extremely low. About 2.1% of patients 
reported blurred vision, mostly mild and 
transient. Eye redness was reported in 
0.8% of patients, and burning and stinging 
on instillation was present in 0.5%.

Dr. McDonald: For my patients who 
wear contact lenses, I instruct my 
patients to remove their contact 
lenses before using MIEBO, and to wait 
30 minutes before reinserting them.  

Dr. Rowen: Brandon, can you discuss 
MIEBO’s efficacy data? 

Dr. Ayres: You can usually get great 
effect but low tolerability or great 
tolerability but no effect. With MIEBO, 
we’ve seen great effect and tolerability, 
which is exactly what we’re looking for 
and what patients are looking for.

Both GOBI and MOJAVE 
were multicenter, randomized, 
double-masked trials. All patients had 
at least 6 months of a self-reported 
history of DED and had clinical signs of 
MGD with a meibomian gland score of 
3 or more on a scale of 0 to 15. Patients 
were randomized one-to-one to MIEBO 
versus saline as the comparator since 
there is no vehicle for MIEBO. 

The primary outcomes were total 
corneal fluorescein staining and eye 

LAURA M. PERIMAN, MD

A 49-year-old woman 
with longstanding 
advanced Sjögren syn-
drome with multiorgan 
system involvement pre-
sented with severe DED 
about 4 years ago.

During this time, 
multiple ophthalmic and 
systemic prescription 
medications and in-office procedures were performed. She experienced good improvement in the signs 
and symptoms of her DED, but the keratitis and symptoms persisted.  

With the addition of MIEBO four times a day, in 2 months there was an appreciable improvement in her 
keratitis and symptoms (Figure). She has been able to decrease her systemic medications and reduce her 
topical steroid therapy to once a day. Her DED signs and symptoms have improved, which is wonderful 
to see. Treating the evaporative component directly with MIEBO provided her with what was needed to 
experience the needed additional improvements over a relatively short period of time. 

Figure. The patient’s eye before (left) and after (right) MIEBO QID for 2 months.
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dryness at days 15 and 57. Patients 
with active blepharitis, contact lens 
wearers, those who had punctal plugs 
or any procedure for MGD, and those 
who were on other DED medications, 
steroids, topical NSAIDs, and glaucoma 
drops were excluded. 

Already at day 15, there was a 
statistically significant improvement 
in total corneal fluorescein staining, 
indicating how quickly this treatment can 
work (Figure 3A). At day 57, there was a 
twofold improvement over the control. 

The eye dryness score was done on 
a visual analog scale and graded from 
0 to 100. It was typical for patients to 
improve from an eye dryness score of 
66 to a mean of 37, showing effective 
relief of dry eye. At day 15, there was 
a statistically significant improvement 
over the control, which was maintained 
at day 57 (Figure 3B). Interestingly, the 
Kalahari study, which was an extension 
study looking at safety, showed a 
sustained effect through 12 months. 

Dr. McDonald: This is so important. 
Preoperative biometry measurements 
for LASIK and cataract surgery are 
ruined by central superficial punctate 
keratopathy. These results show that, in 
2 weeks, patients can experience clinical 
improvement. The speed with which 
MIEBO works to help get patients ready 
for surgery, to me, is invaluable.

Dr. Rowen: Not only do we get them 
ready for surgery, their signs and 

symptoms of DED will be improved prior 
to surgery. All of these put together 
with low adverse events, excellent 
tolerability, and a statistically significant 
improvement in corneal staining and 
eye dryness scores makes MIEBO a new 
agent that should be welcomed into all 
practices. There is no reason why anyone 
who has a diagnosis shouldn’t be started 
on it right away when they’re first seen. 

M A S T E R I N G T H E P A T I E N T C O N V E R S A T I O N
Dr. Rowen: Each of us has prepared 

a case study for a certain patient 
profile that is appropriate for MIEBO 
(see the accompanying sidebars). 
Additionally, how do you counsel 
these patients about DED treatment, 
especially those who didn’t even know 
they had it?

Dr. McDonald: Backing up a step, a 
lot of patients in the baby boomer 
generation are still wearing contacts, so 
you must make sure they understand 
they have to discontinue contact use 
for a while before their preoperative 
evaluation. When they come in, they 
undergo tear osmolarity, the SPEED 
questionnaire, and topography. If 
they have symptoms on the SPEED 
questionnaire or a high tear osmolarity 
or rapid tear breakup time as seen 
on topography, the preoperative 
examination is stopped before any 
further diagnostic tests are performed. 
I meet them, greet them, and explain 
that they have DED and need to be on 
some kind of therapeutic treatment 
to optimize their ocular surface. These 
patients aren’t thrilled about having to 
wait a couple months before they can 
have surgery. Now with MIEBO, they 
can come back in as early as 2 weeks to 
be reassessed for surgery.

Dr. Rowen: When a patient’s 
topography and autorefraction 
don’t match, I immediately assess 
them for DED. In my practice, we 
like to get all our measurements 
upfront. Brandon, how do you work 
patients up initially? Do you do all 

BRANDON D. AYRES, MD

MIEBO is the first prescription drop I can prescribe that specifically targets evaporation. Once the ocu-
lar surface starts to heal, then I can add a immunomodulator if needed. 

A woman with glaucoma and rheumatoid arthritis presented with a chief complaint of eye dryness as 
a result of prostaglandin analog use. After multiple intense pulsed light sessions, the tear film remained 
unstable, and she was still very symptomatic. This is exactly the kind of person that could benefit 
from MIEBO. 

SHERI ROWEN, MD 

A man with graft versus host disease presented with severe DED. He couldn’t tolerate anything in 
his eyes, even artificial tears. I put him on MIEBO, and he said it’s the only thing that has made him 
comfortable. Although bad cases such as this can be rare, they also can be so frustrating for not only the 
patient but the clinician as well. If MIEBO helps in severe cases, imagine what it can do for patients with 
mild symptoms. 

A second case I’d like to share is a woman with alopecia and autoimmune disease. She could not 
tolerate immunomodulators but was miserable without treatment. I prescribed MIEBO in combination 
with treatments that target the inflammatory components of DED, and the signs and self-reported symp-
toms improved significantly. Her ocular surface began to heal quickly, her vision was much better, and 
she was much happier. 

These two case studies demonstrate the potential usefulness of MIEBO in outliers for whom we really 
haven’t had treatments before.
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your testing first, or do you stop it at 
a certain point?

Dr. Ayres: In an attempt for 
technicians to be efficient, they want 
to have everything ready for me. I 
often catch DED after everything is 
done. Maybe it took a little too much 
time, but we look closely for OSD. 
Truthfully, I love looking at topography 
because I pick up a lot of problems, 
and I can show them to patients so 
they can visualize the irregularities and 
better understand why they need DED 
treatment before surgery.

The faster we can get patients 
optimized and the fewer times we have 
to bring them back, the better it is for 
our schedule. The earlier a patient uses 
MIEBO, the faster we can get them into 
the OR. 

Dr. Katz: Our number one job 
during the initial consultation is 
identifying DED patients with standard 

questionnaires, point-of-care testing, 
and even topography. You can see tear 
breakup on topography but can miss it 
on some other corneal measurements 
that use video over time. Looking at 
these measurements beforehand can 
alter how we treat our patients. MIEBO 
can get them better quickly so we can 
get an accurate biometry and better 
postoperative visual results.

Dr. Rowen: We should prepare our 
patients to understand that DED 
management is a process. It’s taken 
years for their ocular surface to 
degrade, and although it won’t take 
years to get back, we have to chip away 
using multiple modalities. They should 
be reminded to not get discouraged if 
improvements don’t happen overnight. 

Dr. Ayres: Something that’s different 
when I talk to patients about MIEBO, 
however, is that I don’t have to prep 
them about many side effects. I simply 

tell them, “I have a medication that 
was shown to be very comfortable in 
the clinical studies for most people. 
Now, my discussion is so much 
shorter. There’s still a discussion, but 
patients have a more positive feel 
about what they may experience with 
that medication.

Dr. McDonald: Chair time adds up, so 
it really matters how many minutes 
it takes you to introduce a drug to 
a patient. When you tell them all 
the things that they might dislike, 
it sets a dreary tone. The less you 
need to explain a treatment and the 
more reasons you tell the patient it’s 
comfortable, so they may actually not 
feel it after instillation, the better. 

Dr. Rowen: Exactly. The patient 
leaves a little happier, and we’re also 
happier. MIEBO should be positioned 
as that first-line drug for patients 
who present with evaporative DED. 
This was a great discussion, and I 
think we are all walking away with a 
couple pearls for patient counseling 
and selection. n

†Study design: The inhibitory effect of MIEBO vs meibum on the evaporation rate 

(R
evap

) of saline was evaluated in an in vitro model. Meibum lipids were collected 

from a single healthy volunteer. The R
evap

 of saline was measured gravimetrically 

after layering either a single drop of MIEBO or the collected human meibum 

lipids to approximate the tear lipid layer in vivo over the top of 1 mL saline in 

a plastic container with a surface area approximating that of the human ocular 

surface. The R
evap

 of saline was inhibited by 28% when a drop of MIEBO was 

layered over the top, while a layer of human meibum inhibited the R
evap

 of saline 

by 8% (P < 0.0001 vs control for both). The clinical significance of this in vitro 

data has not been established.14 
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JAMES KATZ, MD

MIEBO is a great option to optimize the ocular surface before cataract surgery. In my practice, between 
85% and 90% of patients who present for a cataract surgery evaluation have some signs or symptoms of 
DED, and in most of them there is an evaporative component. 

Patients complete a symptomatology questionnaire, which includes questions like:
• Do your eyes feel dry?
• Do your eyes hurt?
• Do you experience eye redness?
• Do your eyes burn? 
The answers drive the next step in their surgical journey, whether that be point of care testing, 

osmolarity testing, and/or meibography. Finally, the most important component is the clinical 
examination, where we look for common dry eye signs, including corneal staining and abnormal tear 
breakup time. 

If a patient is diagnosed with ocular surface abnormalities, we discuss with them the process that 
is needed before biometry can be performed. In the past, patients who presented with any signs and/
or symptoms of DED were prescribed artificial tears and asked to use warm compresses before they 
returned for a secondary assessment. Now, however, we can prescribe MIEBO because it addresses the 
evaporative tear component, and it does so quickly—in as little as 2 weeks. As a result, we don’t have to 
wait a month to reevaluate them. Typically, their symptoms improve rapidly after they start using MIEBO. 
In my opinion, this is one of the sweet spots for this product.
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FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE
MIEBO™ (perfluorohexyloctane ophthalmic solution) is indicated for the treatment of the signs 
and symptoms of dry eye disease (DED).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
Instill one drop of MIEBO four times daily into affected eye(s).
Contact lenses should be removed prior to and for at least 30 minutes after the administration 
of MIEBO.
2.2 Administration Instructions
Step 1. Remove the cap from eye drop bottle.
Step 2. Holding the bottle upright, gently squeeze the bottle.

Step 3. While squeezing, turn the bottle upside down and release the pressure 
(drawing air into the bottle).

Step 4. Keeping the bottle upside down, place the bottle above your eye and squeeze it again 
to release a drop into your eye.

Repeat steps 1 - 4 for the second affected eye.

HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use MIEBO safely 
and effectively. See full prescribing information for MIEBO.

MIEBO™ (perfluorohexyloctane ophthalmic solution), for topical ophthalmic use
Initial U.S. Approval: 2023
--------------------------------- INDICATIONS AND USAGE ----------------------------------
MIEBO (perfluorohexyloctane ophthalmic solution) is a semifluorinated alkane indicated for 
treatment of the signs and symptoms of dry eye disease. (1)
------------------------------DOSAGE AND ADMINISTRATION -------------------------------
Instill one drop of MIEBO four times daily into each eye. (2.1)
-----------------------------DOSAGE FORMS AND STRENGTHS ------------------------------
Ophthalmic solution: 100% perfluorohexyloctane. (3)

----------------------------------- CONTRAINDICATIONS ------------------------------------
None. (4)
----------------------------------- ADVERSE REACTIONS ------------------------------------
Most common ocular adverse reaction was blurred vision. Blurred vision was reported in 
less than 4% of individuals. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Bausch & Lomb Incorporated at 
1-800-553-5340 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

See 17 for PATIENT COUNSELING INFORMATION.
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3 DOSAGE FORMS AND STRENGTHS
MIEBO (perfluorohexyloctane ophthalmic solution) is a sterile, clear and colorless ophthalmic 
solution containing 100% perfluorohexyloctane.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Use with Contact Lenses
MIEBO should not be administered while wearing contact lenses. Advise patients that contact 
lenses should be removed prior to and for at least 30 minutes after administration of MIEBO.
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
In patients with DED, 614 patients received at least one dose of MIEBO in two randomized 
controlled clinical trials across 68 sites in the United States. The most common ocular adverse 
reaction was blurred vision. Blurred vision and conjunctival redness were reported in 1-3% 
of individuals.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well controlled studies with MIEBO in pregnant women.
In animal reproduction studies with oral administration of perfluorohexyloctane during the 
period of organogenesis, no adverse maternal or developmental effects were observed in 
rats at doses up to 162 times the recommended human ophthalmic dose (RHOD) (see Data). 
Maternal toxicity, miscarriages and reduced fetal weights were observed in rabbits at all 
doses tested, with the lowest dose as 41 times the RHOD.
All pregnancies have a risk of birth defect, loss, or other adverse outcomes. In the US general 
population, the estimated background risk of major birth defects is 2 to 4%, and of miscarriage 
is 15 to 20%, of clinically recognized pregnancies.
Data
Animal Data
An embryofetal study was conducted in pregnant rabbits administered perfluorohexyloctane 
by oral gavage on gestation days 6 to 19, to target the period of organogenesis. 
Perfluorohexyloctane produced maternal toxicity, characterized by reduced body weight 
gain and food consumption, and miscarriages at all doses tested, with the lowest dose 
as ≥ 250 mg/kg/day (41 times the RHOD based on body surface area). Reduced fetal weights 
were also observed at ≥ 250 mg/kg/day but no fetal mortality or malformations. A no observed 
adverse effect level (NOAEL) for maternal toxicity was not established in rabbits.
An embryofetal study was conducted in pregnant rats administered perfluorohexyloctane 
by oral gavage on gestation days 6 to 17, to target the period of organogenesis. There 
was no evidence of embryofetal toxicity or teratogenicity at doses up to 2,000 mg/kg/day 
(162 times the RHOD).
8.2 Lactation
There are no data on the presence of perfluorohexyloctane in human milk, the effects on the 
breastfed infant, or the effects on milk production. The lack of clinical data during lactation 
precludes a clear determination of the risk of MIEBO to an infant during lactation; however, 
the developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for MIEBO.
8.4 Pediatric Use
The safety and effectiveness of MIEBO in pediatric patients below the age of 18 years have not 
been established.

8.5 Geriatric Use
No overall differences in safety and effectiveness have been observed between elderly and 
younger patients.
11 DESCRIPTION
MIEBO™ (perfluorohexyloctane ophthalmic solution) is a sterile, clear and colorless liquid 
containing 100% perfluorohexyloctane, for topical ophthalmic use.
The active ingredient is 1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorotetradecane and is a 
semifluorinated alkane. It has a molecular formula of C14H17F13 and a molecular weight of 
432.26 g/mol. The chemical structure is:

Perfluorohexyloctane is practically immiscible with water. It is miscible with ethanol and most 
organic solvents. Each multiple-dose bottle contains 3 mL of perfluorohexyloctane, 1.338 g/mL 
as a clear and colorless liquid.
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
Perfluorohexyloctane, a semifluorinated alkane, contains 6 perfluorinated carbon atoms and 
8 hydrogenated carbon atoms. Perfluorohexyloctane forms a monolayer at the air-liquid 
interface of the tear film which can be expected to reduce evaporation. The exact mechanism 
of action for MIEBO in DED is not known.

12.3 Pharmacokinetics
The pharmacokinetics of perfluorohexyloctane following topical ocular administration of MIEBO 
has not been quantitatively characterized in humans. A single pharmacokinetic (PK) study was 
conducted that showed low systemic perfluorohexyloctane blood levels after topical ocular 
administration. Perfluorohexyloctane was not metabolized by human liver microsomes in vitro.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies in animals have not been conducted to evaluate the carcinogenic potential 
of perfluorohexyloctane.
Perfluorohexyloctane was not mutagenic or clastogenic in a standard battery of genotoxicity 
tests, including a bacterial mutagenicity assay (Ames assay), an in vitro chromosome 
aberration assay using human peripheral lymphocytes, and an in vivo bone marrow 
micronucleus assay in rats.
14 CLINICAL STUDIES
In two randomized, multicenter, double-masked, saline-controlled trials (GOBI and MOJAVE), 
a total of 1,217 patients with a history of DED and clinical signs of meibomian gland 
dysfunction were randomized to MIEBO or saline 0.6% (1:1 ratio) to evaluate safety and 
efficacy after receiving MIEBO four times daily (QID) for 57 days.The mean age of the 
614 patients who received MIEBO was 57 years (range, 19-87 years). The majority of patients 
were female (76%).
Effects on Signs of Dry Eye Disease
Total corneal fluorescein staining (tCFS) was recorded at each study visit using a standardized 
grading system of 0-3 for each of the five areas on the cornea (inferior, superior, central, nasal, 
and temporal), totaling a maximum tCFS score for each eye of 15. The average baseline tCFS 
was approximately 6.7 in GOBI and 7.0 in MOJAVE. At Days 15 and 57, a statistically significant 
reduction in tCFS favoring MIEBO was observed in both studies (Figure 1).

Figure 1: Mean Change (Standard Deviation) from Baseline and Treatment Difference (MIEBO-Saline) 
in Total Corneal Fluorescein Staining (Study Eye) in 8-Week Study in Patients with Dry Eye Disease

GOBI†
MIEBO Saline DifferenceVisit (n=303) (n=294) (95% CI) Favors MIEBO

 Baseline 6.7 (1.8) 6.7 (1.9)

 Day 15 -1.7 (2.1) -1.1 (2.2) -0.58  (-0.93, -0.23)

 Day 57 -2.0 (2.6) -1.0 (2.7) -0.97 (-1.40, -0.55)

-2 -1 0

 MOJAVE†
MIEBO Saline DifferenceVisit (n=311) (n=309) (95% CI) Favors MIEBO

 Baseline 7.0 (2.0) 7.1 (1.9)

 Day 15 -1.9 (2.3) -1.3 (2.4) -0.60  (-0.97, -0.24)

 Day 57 -2.3 (2.8) -1.1 (2.9) -1.21 (-1.66, -0.76)

-2 -1 0

† A Phase 3, Multi-Center, Randomized, Double-Masked, Saline-Controlled Trial to Evaluate the Effect of NOV03 (Perfluorohexyloctane) on Signs and Symptoms of 

   Dry Eye Disease Associated with Meibomian Gland Dysfunction

Figure 2: Mean Change (Standard Deviation) from Baseline and Treatment Difference (MIEBO-Saline) 
in Eye Dryness Score (Study Eye) in 8-Week Study in Patients with Dry Eye Disease

 MOJAVE†
MIEBO Saline DifferenceVisit (n=311) (n=309) (95% CI) Favors MIEBO

 Baseline 64.7 (19.5)  

 Day 15 -18.5 (23.6)     -7.79  (-11.28, -4.29)

 Day 57 -29.5 (28.6)   -10.24 (-14.35,-6.08)

-15 -10 -5 0

GOBI†
MIEBO Saline DifferenceVisit (n=303) (n=294) (95% CI) Favors MIEBO

 Baseline 66.5 (19.1)

 Day 15 -18.0 (24.0)     -4.72  (-8.25, -1.20)

 Day 57 -27.4 (27.9)   -7.61 (-11.82,-3.40)

-15 -10 -5 0

66.8 (18.7)

-13.4 (23.3)

-19.7 (26.7)

64.3 (19.8)

-10.5 (23.9)

-19.0 (27.2)

† A Phase 3, Multi-Center, Randomized, Double-Masked, Saline-Controlled Trial to Evaluate the Effect of NOV03 (Perfluorohexyloctane) on Signs and Symptoms of 

   Dry Eye Disease Associated with Meibomian Gland Dysfunction

17 PATIENT COUNSELING INFORMATION
Use with Contact Lenses
Advise patients that contact lenses should be removed prior to and for at least 30 minutes 
after administration of MIEBO.
Administration Instructions
Advise patients to instill one drop of MIEBO four times daily into each eye as depicted in the 
Administration Instructions [see Dosage and Administration (2.2)].

Distributed by:
Bausch & Lomb Americas Inc. 
Bridgewater, NJ 08807 USA

Patented. See https://patents.bausch.com for US patent information.

MIEBO is a trademark of Bausch & Lomb Incorporated or its affiliates.

© 2023 Bausch & Lomb Incorporated or its affiliates

9786000

Effects on Symptoms of Dry Eye Disease
Eye dryness score was rated by patients using a visual analogue scale (VAS) (0=no discomfort, 
100=maximal discomfort) at each study visit. The baseline VAS eye dryness average score 
was approximately 67 in GOBI and 65 in MOJAVE. At Days 15 and 57, a statistically significant 
reduction in VAS eye dryness score favoring MIEBO was observed in both studies (Figure 2).
16 HOW SUPPLIED/STORAGE AND HANDLING
MIEBO™ (perfluorohexyloctane ophthalmic solution) is supplied as a sterile, clear and colorless 
liquid in multiple-dose 5 mL polypropylene bottles with dropper tips and screw caps, 
packaged in a carton - NDC 24208-377-05.
Storage
Store MIEBO at 15ºC to 25ºC (59ºF to 77ºF). After opening, MIEBO can be used until the 
expiration date on the bottle.
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1 INDICATIONS AND USAGE
MIEBO™ (perfluorohexyloctane ophthalmic solution) is indicated for the treatment of the signs 
and symptoms of dry eye disease (DED).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
Instill one drop of MIEBO four times daily into affected eye(s).
Contact lenses should be removed prior to and for at least 30 minutes after the administration 
of MIEBO.
2.2 Administration Instructions
Step 1. Remove the cap from eye drop bottle.
Step 2. Holding the bottle upright, gently squeeze the bottle.

Step 3. While squeezing, turn the bottle upside down and release the pressure 
(drawing air into the bottle).

Step 4. Keeping the bottle upside down, place the bottle above your eye and squeeze it again 
to release a drop into your eye.

Repeat steps 1 - 4 for the second affected eye.

HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use MIEBO safely 
and effectively. See full prescribing information for MIEBO.

MIEBO™ (perfluorohexyloctane ophthalmic solution), for topical ophthalmic use
Initial U.S. Approval: 2023
--------------------------------- INDICATIONS AND USAGE ----------------------------------
MIEBO (perfluorohexyloctane ophthalmic solution) is a semifluorinated alkane indicated for 
treatment of the signs and symptoms of dry eye disease. (1)
------------------------------DOSAGE AND ADMINISTRATION -------------------------------
Instill one drop of MIEBO four times daily into each eye. (2.1)
-----------------------------DOSAGE FORMS AND STRENGTHS ------------------------------
Ophthalmic solution: 100% perfluorohexyloctane. (3)

----------------------------------- CONTRAINDICATIONS ------------------------------------
None. (4)
----------------------------------- ADVERSE REACTIONS ------------------------------------
Most common ocular adverse reaction was blurred vision. Blurred vision was reported in 
less than 4% of individuals. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Bausch & Lomb Incorporated at 
1-800-553-5340 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
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3 DOSAGE FORMS AND STRENGTHS
MIEBO (perfluorohexyloctane ophthalmic solution) is a sterile, clear and colorless ophthalmic 
solution containing 100% perfluorohexyloctane.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Use with Contact Lenses
MIEBO should not be administered while wearing contact lenses. Advise patients that contact 
lenses should be removed prior to and for at least 30 minutes after administration of MIEBO.
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
In patients with DED, 614 patients received at least one dose of MIEBO in two randomized 
controlled clinical trials across 68 sites in the United States. The most common ocular adverse 
reaction was blurred vision. Blurred vision and conjunctival redness were reported in 1-3% 
of individuals.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well controlled studies with MIEBO in pregnant women.
In animal reproduction studies with oral administration of perfluorohexyloctane during the 
period of organogenesis, no adverse maternal or developmental effects were observed in 
rats at doses up to 162 times the recommended human ophthalmic dose (RHOD) (see Data). 
Maternal toxicity, miscarriages and reduced fetal weights were observed in rabbits at all 
doses tested, with the lowest dose as 41 times the RHOD.
All pregnancies have a risk of birth defect, loss, or other adverse outcomes. In the US general 
population, the estimated background risk of major birth defects is 2 to 4%, and of miscarriage 
is 15 to 20%, of clinically recognized pregnancies.
Data
Animal Data
An embryofetal study was conducted in pregnant rabbits administered perfluorohexyloctane 
by oral gavage on gestation days 6 to 19, to target the period of organogenesis. 
Perfluorohexyloctane produced maternal toxicity, characterized by reduced body weight 
gain and food consumption, and miscarriages at all doses tested, with the lowest dose 
as ≥ 250 mg/kg/day (41 times the RHOD based on body surface area). Reduced fetal weights 
were also observed at ≥ 250 mg/kg/day but no fetal mortality or malformations. A no observed 
adverse effect level (NOAEL) for maternal toxicity was not established in rabbits.
An embryofetal study was conducted in pregnant rats administered perfluorohexyloctane 
by oral gavage on gestation days 6 to 17, to target the period of organogenesis. There 
was no evidence of embryofetal toxicity or teratogenicity at doses up to 2,000 mg/kg/day 
(162 times the RHOD).
8.2 Lactation
There are no data on the presence of perfluorohexyloctane in human milk, the effects on the 
breastfed infant, or the effects on milk production. The lack of clinical data during lactation 
precludes a clear determination of the risk of MIEBO to an infant during lactation; however, 
the developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for MIEBO.
8.4 Pediatric Use
The safety and effectiveness of MIEBO in pediatric patients below the age of 18 years have not 
been established.

8.5 Geriatric Use
No overall differences in safety and effectiveness have been observed between elderly and 
younger patients.
11 DESCRIPTION
MIEBO™ (perfluorohexyloctane ophthalmic solution) is a sterile, clear and colorless liquid 
containing 100% perfluorohexyloctane, for topical ophthalmic use.
The active ingredient is 1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorotetradecane and is a 
semifluorinated alkane. It has a molecular formula of C14H17F13 and a molecular weight of 
432.26 g/mol. The chemical structure is:

Perfluorohexyloctane is practically immiscible with water. It is miscible with ethanol and most 
organic solvents. Each multiple-dose bottle contains 3 mL of perfluorohexyloctane, 1.338 g/mL 
as a clear and colorless liquid.
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
Perfluorohexyloctane, a semifluorinated alkane, contains 6 perfluorinated carbon atoms and 
8 hydrogenated carbon atoms. Perfluorohexyloctane forms a monolayer at the air-liquid 
interface of the tear film which can be expected to reduce evaporation. The exact mechanism 
of action for MIEBO in DED is not known.

12.3 Pharmacokinetics
The pharmacokinetics of perfluorohexyloctane following topical ocular administration of MIEBO 
has not been quantitatively characterized in humans. A single pharmacokinetic (PK) study was 
conducted that showed low systemic perfluorohexyloctane blood levels after topical ocular 
administration. Perfluorohexyloctane was not metabolized by human liver microsomes in vitro.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies in animals have not been conducted to evaluate the carcinogenic potential 
of perfluorohexyloctane.
Perfluorohexyloctane was not mutagenic or clastogenic in a standard battery of genotoxicity 
tests, including a bacterial mutagenicity assay (Ames assay), an in vitro chromosome 
aberration assay using human peripheral lymphocytes, and an in vivo bone marrow 
micronucleus assay in rats.
14 CLINICAL STUDIES
In two randomized, multicenter, double-masked, saline-controlled trials (GOBI and MOJAVE), 
a total of 1,217 patients with a history of DED and clinical signs of meibomian gland 
dysfunction were randomized to MIEBO or saline 0.6% (1:1 ratio) to evaluate safety and 
efficacy after receiving MIEBO four times daily (QID) for 57 days.The mean age of the 
614 patients who received MIEBO was 57 years (range, 19-87 years). The majority of patients 
were female (76%).
Effects on Signs of Dry Eye Disease
Total corneal fluorescein staining (tCFS) was recorded at each study visit using a standardized 
grading system of 0-3 for each of the five areas on the cornea (inferior, superior, central, nasal, 
and temporal), totaling a maximum tCFS score for each eye of 15. The average baseline tCFS 
was approximately 6.7 in GOBI and 7.0 in MOJAVE. At Days 15 and 57, a statistically significant 
reduction in tCFS favoring MIEBO was observed in both studies (Figure 1).

Figure 1: Mean Change (Standard Deviation) from Baseline and Treatment Difference (MIEBO-Saline) 
in Total Corneal Fluorescein Staining (Study Eye) in 8-Week Study in Patients with Dry Eye Disease

GOBI†
MIEBO Saline DifferenceVisit (n=303) (n=294) (95% CI) Favors MIEBO

 Baseline 6.7 (1.8) 6.7 (1.9)

 Day 15 -1.7 (2.1) -1.1 (2.2) -0.58  (-0.93, -0.23)

 Day 57 -2.0 (2.6) -1.0 (2.7) -0.97 (-1.40, -0.55)

-2 -1 0

 MOJAVE†
MIEBO Saline DifferenceVisit (n=311) (n=309) (95% CI) Favors MIEBO

 Baseline 7.0 (2.0) 7.1 (1.9)

 Day 15 -1.9 (2.3) -1.3 (2.4) -0.60  (-0.97, -0.24)

 Day 57 -2.3 (2.8) -1.1 (2.9) -1.21 (-1.66, -0.76)

-2 -1 0

† A Phase 3, Multi-Center, Randomized, Double-Masked, Saline-Controlled Trial to Evaluate the Effect of NOV03 (Perfluorohexyloctane) on Signs and Symptoms of 

   Dry Eye Disease Associated with Meibomian Gland Dysfunction

Figure 2: Mean Change (Standard Deviation) from Baseline and Treatment Difference (MIEBO-Saline) 
in Eye Dryness Score (Study Eye) in 8-Week Study in Patients with Dry Eye Disease

 MOJAVE†
MIEBO Saline DifferenceVisit (n=311) (n=309) (95% CI) Favors MIEBO

 Baseline 64.7 (19.5)  

 Day 15 -18.5 (23.6)     -7.79  (-11.28, -4.29)

 Day 57 -29.5 (28.6)   -10.24 (-14.35,-6.08)

-15 -10 -5 0

GOBI†
MIEBO Saline DifferenceVisit (n=303) (n=294) (95% CI) Favors MIEBO

 Baseline 66.5 (19.1)

 Day 15 -18.0 (24.0)     -4.72  (-8.25, -1.20)

 Day 57 -27.4 (27.9)   -7.61 (-11.82,-3.40)

-15 -10 -5 0

66.8 (18.7)

-13.4 (23.3)

-19.7 (26.7)

64.3 (19.8)

-10.5 (23.9)

-19.0 (27.2)

† A Phase 3, Multi-Center, Randomized, Double-Masked, Saline-Controlled Trial to Evaluate the Effect of NOV03 (Perfluorohexyloctane) on Signs and Symptoms of 

   Dry Eye Disease Associated with Meibomian Gland Dysfunction

17 PATIENT COUNSELING INFORMATION
Use with Contact Lenses
Advise patients that contact lenses should be removed prior to and for at least 30 minutes 
after administration of MIEBO.
Administration Instructions
Advise patients to instill one drop of MIEBO four times daily into each eye as depicted in the 
Administration Instructions [see Dosage and Administration (2.2)].
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Effects on Symptoms of Dry Eye Disease
Eye dryness score was rated by patients using a visual analogue scale (VAS) (0=no discomfort, 
100=maximal discomfort) at each study visit. The baseline VAS eye dryness average score 
was approximately 67 in GOBI and 65 in MOJAVE. At Days 15 and 57, a statistically significant 
reduction in VAS eye dryness score favoring MIEBO was observed in both studies (Figure 2).
16 HOW SUPPLIED/STORAGE AND HANDLING
MIEBO™ (perfluorohexyloctane ophthalmic solution) is supplied as a sterile, clear and colorless 
liquid in multiple-dose 5 mL polypropylene bottles with dropper tips and screw caps, 
packaged in a carton - NDC 24208-377-05.
Storage
Store MIEBO at 15ºC to 25ºC (59ºF to 77ºF). After opening, MIEBO can be used until the 
expiration date on the bottle.




