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SUSTAINABLE DESIGN OF
A DRUG DELIVERY DEVICE
FOR BIOPHARMACEUTICALS

Here, Maike Wolf, Head of Innovation, and Marie Stockton, Marketing
Manager, both at Gerresheimer, discuss how sustainability is a fundamental strategic
priority for Gerresheimer. They also highlight how eco-design principles have
been applied to the development of an on-body injector for subcutaneous delivery
of biopharmaceuticals.

Medical devices play a vital role in
supporting quality of life for patients by
delivering essential therapeutic drugs that
manage life-threatening diseases. Ensuring
that sustainability is integrated into a
device’s design and lifecycle is also crucial
for enhancing quality of life across broader
communities — and the planet.

A HOLISTIC STRATEGY FOR
A SUSTAINABLE FUTURE

The manufacturing, distribution, use
and disposal of medical devices have a
significant impact on the environment.
The need for sustainable practices in the
industry has become vital. This is why

Gerresheimer has embedded sustainability
into its strategic agenda — committing itself
to measurable targets.

"The need for sustainable The
practices in the U’ldUStTy to “innovate and deliver for a better
has become vital” life every day”. This mission translates
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Figure 1: Gerresheimer’s sustainability strategy.
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well as a focus on how the organisation
contributes to improved quality of life
for patients, employees, communities and
the environment.

To address these topics in relation to
sustainability, Gerresheimer has introduced
a  systematic, integrated approach.
The strategy is split into three pillars:
GxPure, which focuses on climate and
GxCare, which

employee satisfaction, health and safety

water; encompasses

and community engagement; and
GxCircular, which sets targets regarding
sustainable product design, responsible
supply chain management and waste
management (Figure 1).

The company is working continuously
towards integrating sustainability into
process design, product development and
decision making. Gerresheimer has defined
a set of measurable targets to ensure that
the implementation status of the strategy
is transparent to internal and external
stakeholders. For example, as part of the
GxPure pillar, the goal is to reduce Scope
1 and Scope 2 carbon dioxide equivalent
(CO,e) emissions by 50% by 2030
(compared with 2019). One main lever to
achieve this is to progressively switch to
100% renewable electricity. The company is
already on its way to achieving this target,
with 35% renewable electricity currently
used across its sites.

With these goals and commitments,
Gerresheimer contributes to The 2030
Agenda for Sustainable Development
adopted by all United Nations (UN)
member states in 2015 and the associated
Sustainable Development Goals (SDGs).
Gerresheimer is also a member of the
Alliance for Water Stewardship (AWS) and,
in 2021, the company became a member
of the UN Global Compact, committing to
its 10 principles on human rights, labour,
environment and anti-corruption.

In 2022, Gerresheimer was recognised
for its ongoing sustainability efforts with
a number of awards and successful ratings
from independent bodies. Among these was
a gold medal from EcoVadis, a leading
independent provider of sustainability
ratings. This translates to a top 2% score
within the industry. Gerresheimer also
achieved an A rating from the Carbon
Disclosure Project (CDP) and an MSCI
environmental, social and governance (ESG)
rating of AA in 2022. Even more recently,
Gerresheimer signed a commitment to
develop a science-based target according
to the criteria defined by the Science Based
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Figure 2: Gerresheimer’s eco-design principles.

"Designing for
sustainabllity 1s a key
element of Gerresheimer's
GxCircular strategy.”

Targets initiative (SBTi). This means that
the company will build on its existing set of
climate goals by developing a scope 3 target
within the next 24 months.!

ECO-DESIGN PRINCIPLES IN
PRODUCT DEVELOPMENT

Designing for sustainability is a key element
of Gerresheimer’s GxCircular strategy.
The company has committed to
incorporating eco-design principles into all
new product development projects from
2023. These activities are linked to the
commonly used principles of reduce, reuse,
recycle and rethink (Figure 2).

One of the products developed by
Gerresheimer following these principles is
an on-body injector called Gx SensAir® for
subcutaneous delivery of biopharmaceuticals
in volumes of up to 10 mL. Right from the
project concept stage, two key aims were to
optimise the patient experience to support
quality of life and to decrease the negative
impact on the environment resulting from
administration of patient therapy.
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Designed as a platform device, the
Gx SensAir® responds to the growing
pipeline of biopharmaceutical drugs for
immunotherapy and to treat conditions
such as metabolic disease, which may
need to be administered at intervals across
several months. It has been designed for
at-home use, which eliminates the need for
a patient to travel to a healthcare provider
for drug administration, thus relieving
the burden on the healthcare industry
and providing more independence to the
patient. With less patient travel, the carbon
footprint is also decreased.

Following eco-design principles, the
developers sought to increase the lifespan
of the device and decrease waste by making
it partially reusable, while maintaining
critical  hygiene standards. Finally,
consideration was given to the impact
of the

biopharmaceuticals and how to minimise

required cold storage of

the related impact along the value chain.

REDUCTION OF CO, FOOTPRINT
WITH SELF-ADMINISTRATION

Patient-oriented, cutting-edge medicine in
hospitals is fundamentally accompanied
by high energy consumption. In Germany,
hospitals are among the sixth-largest
energy consumers in the trade, services
and commerce sector. As an illustrative
example, if the total energy consumption of
a hospital is divided by the number of beds,
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‘Subcutaneous self-administration has been shown to
improve patient quality of life and reduce treatment time.”

the energy consumption represented by one
hospital bed is, on average, equivalent to
that of four family homes.?

To date, many patients with a wide
variety of indications have to endure long
and stressful intravenous infusions in a
hospital setting to treat their condition.
Homecare enables patients to return home
as quickly as possible — for example, after
a hospital stay — even if they still require
certain therapy and care measures due to
their illness. Other therapies may not need
to be administered in a hospital or other care
facility at all, but could be self-administered
subcutaneously at home after a single visit
to the doctor.

Subcutaneous self-administration has
been shown to improve patient quality of
life and reduce treatment time. To evaluate
patient preference, Gerresheimer conducted
a small-scale patient preference study of 40
breast cancer patients in Europe and the
US. The results showed that 68% preferred
the idea of using an on-body injector versus
standard subcutaneous injection and over
70% were in favour of self-administration
at home (Figure 3).°

In terms of impact on CO, footprint,
using the example of a 28-year-old
Swiss patient suffering from familial
childhood,

calculations can be made to determine an

hypercholesterolemia  since

approximate decrease in carbon footprint
due to at-home therapy administration.
With  hypercholesterolemia, there s
too much cholesterol in the blood,
which can cause deposits in the vessels
and lead to
cardiovascular disease.

atherosclerosis-related

By 2025, refractory hypercholesterolemia
will be the predominant indication in
approximately 4.3 million people.*
Treatment with the fully humanised
monoclonal antibody evinacumab has been
shown to inhibit lipoprotein lipase and
endothelial lipase and would be applied
subcutaneously once a month for a period
of approximately 17 months.*¢

The average person living in Switzerland
generates 14 tons of CO, per year,
according to the myclimate web page.
By not travelling to hospital by car for
treatment once per month for the

17-month treatment period, the patient

would save 0.208 tons of CO,. If all
4.3 million potential patients worldwide
diagnosed with  hypercholesterolemia
used a self-administration device such as
Gx SensAir®, there would be potential
savings of an average annual footprint of
30,735 people.

REUSABLE/DISPOSABLE CONCEPT

One part of the Gx SensAir® medical
device — the reusable module - contains
all the electronics and the air pump.
The other part — the disposable module - is
disposed of after each course of therapy.
The disposable module includes the fluidic

path and needle, which injects the drug
automatically. A third element of the
design is the primary packaging, in this
case, a cartridge that is prefilled with a
biologic drug. The cartridge is of standard
size with different fill volumes, which
additional
three elements are clicked together by the

avoids customisation. The
patient before applying to the body
(Figure 4). As the reusable module does
not contain a needle, it does not require
sterilisation — which reduces energy and
water consumption.

The sterilised disposable module,
including needle and cartridge, is designed
for disposal according to country-specific
regulations for waste management of
“sharps”. As the device has been designed
with minimal materials and without glue
or screws, the reusable electronics module
can be easily recycled once it has reached
the end of its life.

Like it

It’s useful 12

25

31.5 Love it

31.5

Unsure

Figure 3: Results of patient preference study.
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Figure 4: Gx SensAir® reusable concept.
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PATIENT ADVANTAGES
OF REUSABLE CONCEPT

In addition to the sustainability aspects
of the Gx SensAir®, additional benefits of
having a reusable module include those
associated with the integration of additional
electronics that would not make financial or
environmental sense in a single-use device.
This includes indicators to show injection
audible

signals and automatic needle insertion

progress, occlusion detection,

(Figure 5). All of these features enhance
usability and enable at-home administration
to limit otherwise unnecessary visits to a
healthcare provider. Timing and duration
of drug delivery according to therapy needs
and drug features, such as viscosity, can
also be stipulated for an optimal balance
of patient comfort and effective delivery.
Additionally, the Gx SensAir® reusable
module has Bluetooth connectivity, which
can deliver advantages to the patient and
valuable data to a healthcare provider,
potentially enhancing adherence.

When considering the patient-loading
concept that supports sustainability, it was
critical to understand the voice of the patient.
As the US FDA has said, “Only patients live
with their medical conditions and make
daily choices regarding their healthcare.
Their voices and perspectives are critical
to understanding the impact of medical
devices.”” In a usability evaluation for the
Gx SensAir®, test subjects who had never
previously used an on-body drug delivery
device were asked to simulate assembly,
drug administration and disassembly.
The goal was to observe users and discover
any unanticipated use errors, optimise the
user experience and foresee misuse.

A few errors were observed and the
design was optimised accordingly to
further simplify the assembly and usage.
Overall user feedback was that the
product was “easy to use” and that self-
administration of therapy “can be done
before breakfast, half asleep”. Overall, the
study showed that the reusable concept,
in addition to contributing towards
sustainability objectives, was also simple to
use for the patient.?

REDUCED REQUIREMENT FOR
COLD-CHAIN LOGISTICS

Biopharmaceuticals, such as monoclonal
antibodies, require refrigeration, which
impacts the entire value chain. In some
injectors, where the primary packaging is
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already integrated into the delivery device,

it is necessary to sterilise, package and
cold store the entire device. This increases
CO, emissions throughout the value
chain, from manufacturing, to fill-finish,
through distribution, to the pharmacy,
healthcare provider and, in the case of self-
administration devices, the patient’s own
home. With the Gx SensAir®, the patient-
loading concept means that only the cartridge
needs to be refrigerated, which significantly
reduces the need for refrigeration space.
This corresponds to Gerresheimer’s
goals by reducing energy consumption
and associated emissions throughout the
value chain.

IMPORTANCE OF AN INTEGRATED
APPROACH TO SUSTAINABILITY

Gerresheimer’s strategic commitment to
sustainability and innovation is only part
of the story. To be able to fully implement
its sustainability goals, collaboration is
key. Support from internal stakeholders,
external investors, customers and suppliers
is needed. When working with suppliers,
Gerresheimer assesses compliance with
environmental standards and regulations,
as stipulated in its supplier code of conduct.
All strategic suppliers will be required to
acknowledge the code of conduct by 2024.

Gerresheimer also works closely with
customers not only to comply with legal
requirements and patient usability but
also to proactively and systematically
principles  into

integrate  eco-design

product design throughout the value chain.
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Figure 5: Gx SensAir®
automatic subcutaneous
drug administration.
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With this approach firmly in mind,
Gerresheimer aims to combine skills and
abilities and create synergies to achieve
innovative and integrated solutions that meet
customer and patient needs. Providing data
and ensuring transparency along the value
chain also supports the sustainability efforts
of customers.

By embracing sustainability, the medical
device industry can mitigate resource
depletion, reduce waste generation,
maximise energy efficiency and minimise
CO, emissions. Sustainable practices and
patient-centric design can be complementary
goals, ensuring environmentally responsible
solutions that also enhance the patient

therapy experience.
ABOUT THE COMPANY

Gerresheimer is a global partner for
pharmaceutics, biotech, healthcare and
cosmetics, with a very broad product range
of packaging solutions and drug delivery
systems. The company is an innovative

"By embracing sustainability,
the medical device industry
can mitigate resource
depletion, reduce waste
generation, maximise
energy efficiency and
minimise CO, emissions.”
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solution provider from concept to delivery
of the end product. Gerresheimer achieves
its ambitious goals through a high level of
innovative strength, industrial competence
and concentration on quality and customer
focus. In developing innovative and
sustainable solutions, Gerresheimer relies
on a comprehensive international network,
with numerous innovation and production
centres in Europe, the US and Asia.
Gerresheimer operates close to its customers
worldwide, with around 11,000 employees,
and generated annual revenues in 2022 of
€1.82 billion (£1.6 billion). With its products
and solutions, Gerresheimer plays an essential
role in people’s health and wellbeing.
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position of Head of Innovation. She is passionate about the company’s vision of “innovating
for a better life” and is committed to building bridges to facilitate development of intelligent,
sustainable solutions that contribute to the wellbeing of patients.

Marie Stockton is Marketing Manager in Gerresheimer’s Advanced Technologies
division. With extensive experience in the medical device and scientific instrumentation
fields, she leads global marketing strategy, planning and execution for the division.
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Pre-filled Syringes &
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¢ Digital & Connected Health—Novel Applications for PFS &

¢ A System-Wide Approach to Stability of Combination Products
e Wearable Devices and the Changing Paradigm in Drug Delivery
¢ Meeting Regulatory Expectations for PFS and Auto-Injectors

¢ Human Factors—Translating User Research to Actionable

Register online at:

Featured Speakers Include:

¢ Alie Jahangir, Pfizer

e James Wabhhy, AbbVie

¢ Min Wei, AstraZeneca

¢ Natalie Abts, Genentech

¢ Sriram Natarajan, Janssen Pharmaceutical
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Gx SensAir® -

For your patient
and the planet K

Gx SensAir® on-body injector
Empowering self-administration
of biologic drugs in large volume
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Sustainable
— Reusable, recyclable electronics module reduces waste
— Lower emissions as only the drug cartridge is cold-stored

Patient-centric
— Simple use & automated injection for self-administration
— Lightweight so the patient can continue with their day

gerresheimer

gerresheimer.oom innovating for a better life
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