Early Insight

MISTGO® — A NEW MICRODOSING
EYE MEDICATION DELIVERY SYSTEM

Here, Rie Saabye, Director of Business Development, and Morten Jacobsen,
Senior Project Manager, R&D, both at EYE-GO, discuss the benefits of a new
microdosing eye medication delivery system for chronic ophthalmic diseases,

such as dry eye disease and glaucoma.

According to the WHO, eye conditions
are remarkably common, with 2.2 billion
people having a distance or near presenting
vision impairment globally, and population
growth and ageing are expected to increase
the risk of more people acquiring a vision
impairment. Vision impairment affects
people of all ages, with the majority being
over the age of 50. Young children with
early onset severe vision impairment can
experience lower levels of educational
achievement, while in adults it often affects
quality of life through lower productivity,
decreased workforce participation and
high rates of depression.!

Of the various routes to administer
drugs to the eye to treat chronic diseases,
such as dry eye disease (DED) and glaucoma,
the topical route is the most commonly
used. Proper administration and strict
patient adherence to the prescribed
therapeutic regimen are important to ensure
safe and efficacious use of topical ocular
therapies and to preserve vision for patients
with chronic conditions.>”* On the other

Figure 1: Use of
dropper bottle.
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‘A patient may purport to

be adherent but actually

be using a medication
incorrectly or not taking any
medication due to difficulty
self-administering drops.”

hand, improper instillation techniques can
lead to treatment failure, adverse events
and a potential risk of serious infectious
complications.®1°

However, many patients struggle with
medication adherence; systematic reviews
estimate medication non-adherence rates
can be as high as 80%.!" Additionally, a
patient may purport to be adherent but
actually be using a medication incorrectly or
not taking any medication due to difficulty
self-administering  drops. Numerous
studies in the US and other countries
have documented that poor technique is a
considerable concern in non-adherence.'

The way topical medication is administered
by patients has not changed much in a
century. Patients are still relying on dropper
bottles, trying to instil just a single drop

into the eye with the head in awkward
positions, as illustrated in Figure 1.

On top of that, even if the patient
successfully instils just one drop
from a conventional eyedropper —
delivering highly variable 30-50 pL
drops that greatly exceed the
physiologic 6-8 pL ocular tear film
capacity'>'*15 — the overdosing
floods the eye with excess drug
compounds and preservatives,
resulting in ocular surface
and  systemic  toxicity.!®!7
Collectively, these findings
emphasise the need for an
improved delivery technology
for topical ophthalmic therapies.
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Figure 2: The MistGo® microdosing delivery system.

MISTGO®: THE NEXT-GENERATION
DELIVERY SYSTEM

The Danish MedTech company EYE-
GO has developed a new-generation
microdosing delivery system for topical
ophthalmic therapies, eliminating the
well-known barriers of conventional
eyedroppers. MistGo®, shown in Figure 2,
is designed with the user in mind to
ensure a successful instillation every time.
It releases a gentle optimal mist dose of
down to 6 pL evenly and precisely across
the cornea of the eye for optimal drug
delivery. It is compatible with multiple
atomisable substances and hence useful
for many chronic eye diseases. The
aim of MistGo® is to let the topical
ophthalmic therapy perform at its best
with adherent patients enjoying the full
treatment benefits without exposure to
unnecessary side effects.

EASE OF USE
Evaluations of eye-drop  self-
administration show that 34-92%
of patients use improper instillation
techniques,>»101822 7-44% miss the eye
18-80%
contaminate the tip of the bottle by

Completely,g’]8’2“'2"23’24 and

contacting the eye or surrounding
tissue. 1710182027 Additionally, up to 30% of
patients instil a stream of fluid rather than
the prescribed number of drops, resulting in
excessive delivery and increasing the risk of
local and systemic adverse events.?!
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"MistGo® is designed with
the user in mind to
ensure a successful

instillation every time.”

Adherence status has been found to be
statistically associated with the instillation
technique of topical glaucoma medications.
Adherence and instillation proficiencies are
interconnected, meaning that poor practice
in instillation could jeopardise adherence
and vice versa.’ MistGo® is intuitive, easy
and comfortable to use, even for seniors

Figure 3: User-friendly design.
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and children, and creates a better user
experience, which translates into higher
patient compliance, healthier eyes and
higher quality of life for patients.

MistGo® is omnidirectional — it can be
used horizontally, as depicted in Figure 3,
or in any head position preferred. It has
an integrated eye interface to be placed
around the eye socket to ensure a safe
topical administration precisely to the
cornea without having to tilt the head in an
unnatural position and without accidentally
touching the eye with the device.

In a 2019 usability study conducted
by an independent institute with a sample
of participants above the age of 50,
MistGo® was rated 8.44 when asked “on
a scale from 1-10, how would you rate the
user friendliness of the product?” and 9.94
when asked “on a scale from 1-10, how
confident would you feel to dispense a
mist to the eye with the product at home?”
Visit EYE-GO’s website for an animation
of how MistGo® is used.

PRESERVATIVE FREE

Eye drops delivered in a multidose
container must maintain the sterility of the
contents throughout the intended lifespan
of the product. Antimicrobial activity is
often achieved through the addition of
preservatives. The most frequently used
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preservative, benzalkonium chloride (BAK),
has consistently demonstrated its toxic
effects in laboratory, experimental and
clinical studies.?®

Whilst BAK is known to be an effective
antimicrobial ~ agent, demonstrating
efficacy against a wide variety of common
pathogens, considerable evidence, often
from its use in glaucoma medications,
also exists detailing the deleterious effects
it has on the ocular surface, particularly
when used over an extended period of
time. It can be argued that the undesirable
effects of BAK have contributed to a
movement into preservative-free topical
preparations. Removal of the preservative
naturally eliminates preservative-induced
complications. In both glaucomatous and
DED populations, use of preservative-
free drops can improve signs and
symptoms compared with BAK-containing
formulations.?

A preservative-free eye medication must
be dispensed in either a single-use vial
or delivery systems specifically designed
to keep the liquid formulation sterile
throughout the treatment period. MistGo®
is airtight and designed to maintain sterility
in the following ways:

e MistGo®

multilayer container (the cartridge),

integrates a collapsible

obviating the need to ventilate with

contaminated air during multiple
dosage. Therefore, there is no back flow
of air that requires filtering.

e The liquid is sealed off from the
environment using non-permeable
material. Several barriers are further
established to separatee the liquid
from the environment, including a
one-way valve.

e The system enables pressurised air to
both create the mist and completely
clean the outlet nozzle chamber after
dispensing. This leaves no liquid for
later microbiological contamination.
The liquid column is broken and
contamination is prevented.

e An eye interface protects the nozzle
from contamination caused by contact
with the user, and a lid helps protect
the dosing chamber from contamination
during storage between uses.

The cornea is the main route for topically
applied drugs to gain access into the eye,
although the conjunctival/scleral route can

"Reducing the drop volume avoids problems with overflow
and may Increase cormea absorption by reducing lacrimal
drug dilution and tear loss due to blinking and drainage.”

also be efficient. However, efficient ocular
drug delivery is hampered by a series of
clearance mechanisms protecting the ocular
structures from foreign matter, such as
reflexive tearing or blinking, nasolacrimal
drainage increasing precorneal drug
dilution and clearance from the eye.*

The tear film covering the ocular surface
is approximately 3-10 pL in volume, 3 pm
thick and secreted at a rate of 1-2 pL/min.>!
Commercial eye drops vary significantly
between 25 and 70 pL. Typically, after
instillation of an eye-drop, less than 5% of
the applied drug penetrates the cornea and

reaches the intraocular tissues; the major
fraction of the instilled drug is absorbed
and enters systemic circulation, risking
adverse effects. A smaller eye drop can
achieve a maximal tear film concentration
with far less systemic absorption.
Hence, from a biopharmaceutical and
economic point of view, the ideal would be
to instill smaller volumes of 5-15 pL.3>%
Reducing the drop volume avoids the
previously mentioned problems with overflow
and may increase corneal absorption
by reducing lacrimal drug dilution and

tear loss due to blinking and drainage.’*
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Figure 4: Droplet size distribution.
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Figure 5: Mist of glaucoma medication.
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MistGo®
micropump, consistently metering a dose

contains a  high-precision
of 6 pL, dispensing no excess liquid that
can irritate the skin or enter systemic
circulation, risking adverse events.
Compressed air is used to propel the mist
out of the device at just the right velocity
for the full dose to reach the cornea safely
and comfortably before the eye can blink.
The internal geometry of the nozzle is
designed to vaporise the drug into a fine
mist with a broad impact pattern, coating
the entire cornea for optimal absorption
(~10-12 mm diameter).

The mist contains mini droplets that
vary in size, depending on viscosity,
surface  tension level and other
characteristics of the drug. Figure 4
depicts vaporisation of the glaucoma drug
latanoprost, resulting in a homogeneous
distribution of droplets with a mean
diameter of approximately 50 pm. Figure 5
shows misting of the glaucoma drug
latanoprost with MistGo. Parameters
inside MistGo® can be adjusted to
suit the needs of individual drugs,
enabling the delivery system to perform
optimally for that specific liquid — allowing
users to have an ideal experience of a
soothing mist.

MistGo® received high

perceived comfort, with no bother at all

scores  on

from excess fluid after treatment, at a
comfort study conducted together with
the Department of Ophthalmology at
the University Hospital in Copenhagen
(Denmark) in 2021. The sample included
patients aged 40-90 suffering from DED
with mild to severe symptoms. On a scale
from 1-5, the average score was 4.5 when
asked, “To what extent do you prefer
the mist over eye drops when treating
your eye?”

INVITATION TO PARTNER

EYE-GO is
verification of the delivery system as well

currently preparing for

as setting up for design-for-manufacturing
(DFM) for mass production. MistGo® is a
delivery system that can be combined with
eye medications. The US FDA and EU EMA
have, over the last few years, expanded and
clarified their requirements for drug-device
combination products.

Under FDA regulations, therapeutic
products combining a drug and a device are
classified as combination products. When
the drug will be the primary mode of action
(PMoA), the Center for Drug Evaluation
and Research (CDER) will be the primary
regulatory branch evaluating and approving.
Combination products are subject to 21 CFR
Part 4, and the submission may follow the
condensed 21 CF 4.4(b) filing, demonstrating
compliance with both the drug ¢cGMPs (21
CFR parts 210 & 211) and provisions of
the device quality system regulation (21 CFR
part 820).%

The EMA also regulates based on the
PMoA, and if MistGo® is combined with
Rx eye medication it will be defined as
“medicinal product used in combination
with a medical device”. The EMA has
published a final guideline (taking effect
January 2022) of the expanded requirements,
including elements such as Annex 1 of MDR
2017/745.3%% Drug manufacturers are
required to submit a notified body opinion
to the EMA confirming that the device
meets the General Safety and Performance
Requirements of MDR 2017/745 Annex
1 requiring data on risk management,
safety, performance, functionality, usability,
sterilisation validation and microbiology.

With these increasing demands and
stricter regulatory filing requirements,
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“The internal geometry
of the nozzle is designed
to vaporise the drug into

a fine mist with a broad

impact pattern, coating

the entire cornea for
optimal absorption.”

pharma companies are wise to select a device
partner with a high-quality delivery system
and expertise to provide all the required
documentation on the device. EYE-GO’s
MistGo® is human-factors engineered and
designed for safe, comfortable and effective
use. EYE-GO’s quality management system,
including risk management, will be fully
compliant with the requirements of the
regulatory authorities, and will support
customers in all aspects possible in the
application process.

EYE-GO is currently inviting pharma
companies with the ambition to adopt a
best-in-kind eye-drop delivery system to
a dialogue about future partnerships for
their substances, whether they are in the
pipeline preclinical, clinical or currently on
the market.

ABOUT THE COMPANY

EYE-GO is a Danish medtech start-up
developing a new-generation proprietary
microdosing  drug  delivery  system
(compatible with preservative-free drugs)
that mitigates the imperfections with
current eye-drop bottles. MistGo® makes it
simple and comfortable to self-administer
the drug correctly with the precisely required
amount of drug entering the eye at first go,
and helps patients adhere to treatment
in the long term. EYE-GO is welcoming
dialogue with pharma companies that
want to strengthen their value proposition
and differentiate themselves from their
competition whilst improving the quality
of life of people suffering from severe and
chronic eye conditions.
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