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Services discuss the
growing need for more effective delivery
of therapeutics to treat ophthalmic
conditions to meet the needs of the ageing
population, including how delivery into
the suprachoroidal space may present an
appealing alternative to intravitreal injection,
and go on to introduce West's Suprachoroidal
Advanceable Microneedle Device, which
offers several advantages for overcoming

the challenges with suprachoroidal space.

As the population ages, the prevalence
of eye diseases, such as age-related
macular degeneration (AMD), geographic
atrophy and diabetic retinopathy, is
rising significantly. By 2040, AMD will
affect 288 million patients worldwide.!
By 2030, approximately 14 million patients
globally will be treated with intravitreal
injections (IVIs) for retinal diseases.?
With a patient receiving around 4-8
injections per vyear, this translates to
approximately 112 million injections
annually.? Without proper adherence to
these maintenance injections, patients face
the risk of irreversible vision loss, and
thereby their independence.

Since the approval of intravitreal
ranibizumab (Lucentis®, Genentech) in
2014, intravitreal delivery has become
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a predominant method for ocular drug
administration, with around 10 million
IVIs administered annually in the US.?
Despite its widespread use, intravitreal
delivery  has risks of intraocular
inflammation when used to deliver newer
therapeutics, such as gene therapies.
IVIs risk systemic inflammation due to
the leakage of drugs into systemic
circulation and have limited efficacy in
delivering therapies to the inner retina
across restrictive biological barriers.*
The alternative — sub-retinal injection — is
effective but requires complicated, invasive
surgical procedures that are not feasible
for widespread use in a busy retina clinic.

offers

Suprachoroidal delivery

a promising alternative route of

administration by enabling targeted drug
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“"SUPRACHOROIDAL
DELIVERY OFFERS

A PROMISING
ALTERNATIVE ROUTE OF
ADMINISTRATION BY
ENABLING TARGETED
DRUG DELIVERY
THROUGH A MINIMALLY
INVASIVE IN-OFFICE
PROCEDURE.”

delivery through a minimally invasive
in-office procedure. This method involves
delivering drugs into the potential space
between the sclera and the choroid,
enabling medication to travel posteriorly
and circumferentially to the retina.
Currently, only one small molecule drug
is approved for suprachoroidal delivery,
which offers comprehensive coverage of
the choroid and the retina compared with
conventional IVIs.’

Currently, several gene therapies and
small molecule-based therapies targeting
the suprachoroidal space are being
evaluated in various clinical trials.” Small
molecules can access the diseased area of
the retinal pigment epithelium (RPE) and
choroid, whereas large molecules cannot
pass through Bruch’s membrane and are
therefore limited to the RPE side.’ The
apposition of the drugs on the choroidal
layer may offer significant benefits in
controlling inflammation in geographic
atrophy, with specific advantages for
extended delivery systems that can offer
more durability to the therapy. The potential
for improving therapeutic outcomes
through better tissue access, physician
training and patient education is significant

in this route of administration.

Advanceable Custom Needle for Safely and
Consistently Accessing the Suprachoroidal Space

0.5 mL Luer Lock Syringe

PROTOTYPE DESIGN CONCEPT RENDERING. PRODUCT NOT AVAILABLE FOR

Clear Needle Safety Cap

SALE OR APPROVED FOR USE IN ANY JURISDICTION. PATENT PENDING.

Figure 1: Render of West's Suprachoroidal Advanceable Microneedle Device.

Despite the
accessing the suprachoroidal space is very

potential advantages,
challenging with current conventional
practices due to the anatomical
variability and the collapsed state of the
suprachoroidal space. Notable challenges
in accessing the suprachoroidal space
include maintaining consistent pressure
on the sclera to dimple the tissue during
injections and the longer injection duration
compared with intravitreal procedures —
5-10 seconds per eye for the suprachoroidal
space versus approximately 1 second for
an IVL® The need for slow injection is to
minimise the pain experienced by the patients
during the injection. For suprachoroidal
injection, dimpling is necessary to
clear the conjunctiva and expand the
suprachoroidal space.

These challenges result in injections
failing in approximately 30% of patients,
and a second injection with a longer
microneedle is required to access the
space.® Applying slightly greater pressure
with the needle on the ocular surface prior
to switching to a different quadrant or
to a longer needle also increases patient
discomfort during the injection.

"DESPITE THE POTENTIAL ADVANTAGES,
ACCESSING THE SUPRACHOROIDAL SPACE

IS VERY CHALLENGING WITH CURRENT
CONVENTIONAL PRACTICES DUE TO THE
ANATOMICAL VARIABILITY AND THE COLLAPSED
STATE OF THE SUPRACHOROIDAL SPACE.”
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INTRODUCING THE
SUPRACHOROIDAL ADVANCEABLE
MICRONEEDLE DEVICE

To accommodate the anatomical variability
of individual patients and find a solution
for the
West has introduced the Suprachoroidal

challenges discussed above,

Advanceable Microneedle Device
(Figures 1 & 2). This device features
firm dimpling followed by incremental
needle advancement, allowing for more
precise delivery of therapeutics into the
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Figure 2: Suprachoroidal
Advanceable Microneedle Device
prototype and 0.5 mL prefilled
syringe with surrogate drug
product. Prototype design not
available for sale or approved for
use in any jurisdiction.
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suprachoroidal space (Figure 3). The goal
of the device and the advancement feature
is to increase the precision and accuracy of
suprachoroidal delivery by minimising the
need for any unnecessary manoeuvring or
excessive dimpling. This compensates for
the depth needed in accessing the tissue,
thereby avoiding the need for the second
injection that arises in approximately 30%
of cases using conventional practices.®
The anticipated benefits of the new platform
are summarised here:

e Single stick

e Faster injections

e Potential for reduced pain during
injection

e Perpendicular access, which is easier to
train and implement

e Potential to use the advancement feature
to access the suprachoroidal space
without rocking or twisting (manoeuvres
that may increase the risk of choroidal
haemorrhage)

e Potential to use a prefilled syringe with
accurate dose marking

e Standard plunger rod platform similar
to the devices used for IVIs, which may
have a distinct advantage for both
surgeon  preference and  drug
manufacturer adoption.

In December 2024, West conducted
a directional study with 13 participants,
including retina consultants and trainees
with varying levels of experience (Figure 4).
The purpose of the study was to test
the device’s efficiency in performing
suprachoroidal injections in terms of
precision and accuracy and to assess
whether the needle advancement feature can
improve the success rate of injections when
the free length of the needle is insufficient to
access the suprachoroidal space. No formal
training was conducted for the users.

Fresh porcine eyeballs (used within
48 hours post-euthanasia) were used for
this study and were optimised to standard
intraocular pressure using normal saline
injections prior to the tests. Each participant
performed four suprachoroidal injections
in independent porcine eyeball samples,
after which the success of the injection and
the use of the advancement feature was
assessed. The successful injections were
determined based on the gross dissection

Figure 3: Demonstration of Suprachoroidal Advanceable Microneedle Device's dial
rotation feature to advance the needle while performing injection. Prototype design
not available for sale or approved for use in any jurisdiction.

Previous Suprachoroidal
Injection Experience

mYes mNo

Breakdown of
Participants’ Experience

® Trained Fellow (1-2 years)

Not Trained Professional (15—30 years)
m Trained Professional (5 years)
m Experienced Professional (3—30 years)

Figure 4: Distribution of participants involved in the early directional study.

FAILED Suprachoroidal Injection

Dye only on surface of eye

SUCCESSFUL Suprachoroidal Injection

Little to no dye on

Glow on inside of Sclera SUiEERCEE

Figure 5: Demonstration of a failed versus successful suprachoroidal injection.

In successful suprachoroidal injections, the potential space between the sclera and
the choroid is seen expanded with the fluorescent drug surrogate, whereas in failed
injections the dye is only seen on the surface of the sclera.

ONdrugDelivery - Issue 169

Copyright © 2025 Furness Publishing Ltd



West Pharmaceutical Services Suprachoroidal Injection

As seen in Figure 6A, the participants
with into the
suprachoroidal space had a success rate of

of the porcine tissue to qualitatively assess

the expansion of the fluorescent dye in the experience injecting

suprachoroidal space (Figure 3).

(A) Suprachoroidal
Experienced Participants

Non-Suprachoroidal
Experienced Participants

= Failed
® Succes

Success  Failure Success  Failure or no injection
With Extension 4(25%) 0(0%) With Extension 4(57%) 5(55%)
Without Extension 12 (75%) 0 (0%) Without Extension 3 (43%) 4 (45%)
(B) Injection Accuracy Versus Suprachoroidal Training
Needle Extension
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Non-Suprachoroidal Experienced Professionals Suprachoroidal Experienced Professionals

Figure 6: Success rate of suprachoroidal injection with participants who are
experienced and inexperienced with suprachoroidal injections. Breakdown of success
rate with and without extension feature.
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100%. Within these successful injections,
75% were performed without using the
extension feature, while 25% used the
extension feature — a number consistent
with the need seen in clinical cases where
25-30% of patients may have thicker sclera,
necessitating the use of a longer needle.®
For inexperienced participants, the
trained fellows with less than one year of
retina experience were eliminated from the
assessment, after which the success rate
was 44%. The advancement feature was
used successfully in 57% of the injections.
Although extensions were applied more in
failed injections than in successful ones,
this was due to the lack of applied pressure,
as inexperienced participants seemed
unfamiliar with the baseline pressure and
dimpling needed to conduct a suprachoroidal
injection. Breaking down the results further,
the inexperienced professionals showed
failure even without extension in four cases,
which was likely due to the lack of applied
pressure in the injection (Figure 6B).

SUMMARY AND
FUTURE DIRECTIONS

thought that
inserting the needle into the suprachoroidal

Participants accurately
space was primarily dependent on the needle
lengths built into the device. West observed
that needle depth accuracy was also highly
dependent on the force applied by the user
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and other techniques, such as twisting and
pressing the needle into the eye.

Healthcare professionals with experience
performing suprachoroidal injections knew
that dimpling is critical for a higher success
rate, which was reflected in the success rate
of injections performed by this group. In
thicker sclera, the extension feature was
helpful in performing a successful injection,
albeit only when constant pressure was
applied to the surface of the eye. A goal
for future research is to focus on device-
dependent techniques that minimise injection
time and discomfort, optimising both
patient experience and procedural efficiency.

The suprachoroidal approach
demands mastery of new techniques
and collaboration between drug delivery
device engineers, pharma companies and
the retina community. Improving the
comfort and timeliness of suprachoroidal

injections is critical.

COLLABORATION AND
ONGOING RESEARCH

Collaboration with pharmaceutical and
ophthalmic device partners is crucial
to advance the design and adoption of
suprachoroidal delivery systems. West’s
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Anu Prabhathachandran, PhD, is a Principal Scientist at
West. A biomaterials scientist and pharmacist by training,
Dr Prabhathachandran is curious about devising and
executing leading-edge research in drug delivery devices for
various routes of administration, including in ophthalmology.
In her current role in the Applied Research and Clinical
Team at West, she executes research in emerging biologic
and advanced therapy delivery with a highly interdisciplinary
team of drug delivery engineers and scientists.

E: anu.prabhathachandran@westpharma.com

Menachem Peretz is an inventor, mechanical designer and
developer currently serving as a Senior Engineer in the
Advanced Engineering team at West. An expert in inventing
and designing mechanical mechanisms, with extensive
experience in developing life-saving and life-enhancing
systems in the fields of medical devices, optomechanics
and automation, Mr Peretz has a proven track record as
an inventor on multiple patents and with leading medical
device developments from concept to production.

E: menachem.peretz@westpharma.com

Manali Potnis is a Senior Scientist specialising in cell and
gene therapy at West. With a solid foundation in molecular
biology, she is dedicated to pushing the boundaries of drug
delivery device innovation, particularly in cold chain and
cold-temperature therapies. In her current role within the
Applied Research and Clinical Team, Dr Potnis conducts
vital research on containment and delivery systems for cell
and gene therapies, collaborating with a diverse team of
experts to advance therapeutic technologies.

E: manali.potnis@westpharma.com

West Pharmaceutical Services Inc
250 King of Prussia Road Radnor, PA 19087, United States

www.westpharma.com
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expertise in container closure integrity
provides valuable insights into clean,
low-particulate packaging solutions with
drug packaging solutions for low-volume
injections, including for suprachoroidal
delivery. West invites collaborations
for drug-product specific optimisation
and development of the Suprachoroidal
Advanceable Microneedle Device for
clinical trials.
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Protect Your Drug, Protect Your Patient
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Creating a vital medication takes a huge commitment of time and

money. Pharmaceutical companies must ensure a safe, effective drug

supply for patients. Primary packaging components are an integral e
part of any drug product. Selecting the wrong primary packaging

components can jeopardize success. Make the right choice, and you

may improve your outcomes.

PURITY AND PATIENT SAFETY

Interactions between a drug product and its packaging can have a significant impact
on the purity of your drug and the safety of your patients. With drug impurities and
degradation among the primary causes of drug recalls,* management and control of
associated risks should dominate product development and manufacturing processes.

OPERATIONAL EFFICIENCY

Filling line operations need to run efficiently. Clumping of elastomeric components during
processing impacts efficiency, and may increase reliance on silicone. Stoppered vials
sticking to shelves in lyophilization chambers can decrease yield.

BARRIER FILM

Minimize the risk of impurities and drug product degradation with an effective barrier
against extractables and leachables that reduces absorption/adsorption of drug product.

COSTS, DELAYS AND RECALLS

Choose wisely to avoid manufacturing problems, development delays and even recalls.
Select packaging components that can help reduce the risk to patients, projects and filling
operations. Choose suppliers with a proven track record of reliability.

PACKAGING CAN MAKE OR BREAK YOU

Maintain drug purity and potency by choosing FluroTec barrier film. FluroTec film helps
minimize risk by providing an effective barrier against extractables and leachables.
FluroTec film can minimize use of silicone oil but still enable excellent machinability and
operational efficiencies.
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VISIT WESTPHARMA.COM OR CONTACT US TODAY TO LEARN MORE

FluroTec is trademarks or registered trademarks of West Pharmaceutical Services, Inc. in the United States and other jurisdictions.
FluroTec technology is licensed from Daikyo Seiko, Ltd.
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