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PRE-FILLABLE SYRINGES

INCREASED
FILLING LINE
PERFORMANCE

e Optimized forming process
leads to strong mechanical
syringe stability

e Double stage inspection
system results in less
pierced needle shields

e Tightvisual defect
tolerances minimize
cosmetic rejects

HIGH COMPATIBILITY
BETWEEN DRUG AND
PACKAGING

e Optimized siliconization
process decreases silicon
quantity used

e Reduced risk of drug &
glue interaction as a result
of precise UV curing

e Low tungsten residual or
tungsten free allow best
choice for the drug

RELIABLE
INCORPORATION IN
INJECTION DEVICES

e Narrow dimensional defect
tolerances support optimal
fitting in devices

e Homogeneous
siliconization results in
smooth plunger movement
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YPSOMED

SELFCARE SOLUTIONS

A NEW VALUE PROPOSITION

Ypsomed

OF SMART DEVICES: ADVANCED

MEDICATION ADHERENCE

MONITORING IN CLINICAL TRIALS

Andreas Schneider, PhD, Business Development Manager, Ypsomed AG, explores a
new value proposition of smart injection systems that has received little attention so
far: remote monitoring of medication adherence during large multi-centre clinical
trials. Introducing how advanced adherence monitoring services resolve some of the
key challenges of clinical research practice regarding costs, adherence, data quality
and integrity, Dr Schneider explains which technical features are needed for smart
devices to provide value-adding adherence monitoring services. The article concludes
with a case study describing how such advanced adherence monitoring services are
realised with SmartPilot for YpsoMate, a reusable smart add-on that transforms the
proven auto-injector platform into a fully connected system.

HOW TO MAXIMISE THE VALUE
CREATION OF SMART DEVICES

solutions that accelerate drug product
market uptake, value propositions may
remain vague for patients, healthcare
Healthcare is one of many industries being professionals and payers. Tracking

transformed by innovative digital products
and services. Although healthcare may seem
to lag behind others in unleashing the full
potential of smart connected technologies,
pharmaceutical companies and device
manufacturers are vigorously pursuing
joint R&D programmes to develop novel
digital solutions. For example, with the
ever-growing global diabetes pandemic,
particular efforts are being made to lower the
cognitive and emotional burden of insulin
therapy with the help of smart devices and
digital health platforms. Other therapeutic

medication  events and  wirelessly
transmitting such data to health platforms
reflects a necessary, yet insufficient,
condition to trigger behavioural change
and in turn improve therapy outcomes.
It is thus important to shed more light
on the value proposition of smart devices
for adherence monitoring in clinical trials.
In fact, some of the most pronounced
challenges investigators and participants are
confronted with in large multi-centre trials
relate to the absence of advanced adherence
monitoring services.

PN

areas that require repeated self-

administration will also benefit,
such ashypercholesterolacmia, ‘Correct dose administration
according to the study protocol
is at the heart of assessing safety
and efficacy endpoints for new

investigational drugs.”

asthma or rheumatoid arthritis.
Although emerging
trends toward outcome-
based payment systems, real-
time therapy monitoring and
patient convenience are driving

innovators to develop digital
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“The burden of
extensive paperwork
for patients ..continues
throughout the trial”

CHALLENGES IN CLINICAL
RESEARCH PRACTICE TODAY

Investigators face many obstacles that, in
sum, reduce the motivation to participate
in clinical research. These hurdles start
with the recruitment of suitable patients
but more significantly relate to the
administrative burden of conducting and
documenting clinical research. Due to busy
patient practices, investigators typically
devote little time to actual research.
They need to complete large amounts of
paperwork, prepare for regular audits and
reviews, or are confronted with the ever-
increasing complexity of visit schedules and
assessments. Efforts are made to understand
whether patients’ routine administration of
the investigational drug is in line with the
study protocol.

Current practices advise investigators
and study personnel at each site to assess
adherence using dosage counts or data
patients have captured manually, which are
then transferred to the source document after
each visit. Phone calls are required to remind
patients to take the investigational drug
according to the injection schedule or clarify
questions. There are also key challenges in
tracking whether the correct presentation
of the investigational drug was allocated to
the assigned treatment arm and recorded
in the source document accordingly. For
instance, investigators have to detach part
of the product label manually and affix
it to the patient’s unique number in the
corresponding source document before
dispensing the packaging to the patient.

Similarly, patients value participation
in clinical trials based on their perceived
individual cost-benefit ratio. Despite
today’s multi-centre set-up of clinical trials,
travelling to the nearest study site may still
take up significant time and impose costs.
This is particularly relevant if such visits
relate to simply monitoring health status,
filling in questionnaires or performing dose
administration. Furthermore, there is the
latent risk of missing doses and hampering
the validity of the study. In fact, patients are
typically asked to record medication intake

manually and inform about
dose schedule adjustments
or interruptions during the
study. As such, the burden
of extensive paperwork
for patients is not limited
to the informed consent
process but continues
throughout the trial.

Injection interrupted
30.08.2017 12.44

Also, there is an
overall trend to reduce
the injection frequency of
novel second-generation
biological drugs. Although
the added convenience
compared  with  first-
generation medications is

obvious, investigators are Home ___Injection
confronted with patients

forgetting how to perform

the procedure between injections. This may
provoke handling errors, trigger additional
interactions with trials centres and further
diminish overall adherence.

CROs are similarly under pressure to
reduce costs and optimise logistics for
clinical trial monitoring. These activities
target supplies strategy and planning, expiry
management or return and destruction
of investigational drug supplies. Most
importantly, complexities also arise with
trial site and patient management, such
as patient enrolment and visits, treatment
allocation, dosing and dispensing.

Currently there is no mechanism
available targeting adherence data quality
and integrity or data collection mechanisms.
This is all the more surprising in that
correct dose administration according to the
study protocol is at the heart of assessing
safety and efficacy endpoints for new
investigational drugs.

SMART DEVICE REQUIREMENTS
FOR ADHERENCE
MONITORING SERVICES

Smart devices must feature certain sensing
capabilities in order to be used as effective
advanced adherence monitors. Let me
illustrate these core requirements with

History

Successful injection

11.10.2017 12.17

‘/ Successful injection
27.09.2017 11.58

Holding time interrupted
13.09.2017 12.21

“ Successful injection
16.08.2017 11.36

YPS©MED

Figure 1: SmartPilot for YpsoMate
(right) is a reusable smart add-on,
transforming the two-step auto-
injector YpsoMate into a fully
connected combination product.
Advanced sensing capabilities to
track device usage and guide patients
through the injection process are

at the heart of effective adherence
monitoring. Relevant injection data is
then transmitted to a gateway, such as
a hub or mobile app (left), to be made
available to clinical trial sites.

SmartPilot for YpsoMate, a reusable add-on
that transforms the proven and unchanged
two-step auto-injector platform into a fully
connected smart product system (Figure 1).

At its heart, SmartPilot contains a
contactless sensor solution that differentiates
between various states of the two-step auto-
injector platform. In so doing, SmartPilot
not only tracks whether an injection event

‘SmartPilot enables authentication of the combination
product at the point-of-use. As such, it may alert
users in case a batch of investigational drug has to be
corrected or removed from the clinical trial.”

www.ondrugdelivery.com
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has occurred according to the medication
schedule but also whether that injection
was successfully completed. Additionally,
it can guide patients step-by-step through
the injection process. Guidance includes
direct visual and audible feedback on the
SmartPilot add-on itself or the remote

SmartPilot
Capabilities

Description

Advanced sensor
to automatically
track and
wirelessly
transmit
date/time of
injection events

Guide patients
real-time and
step-by-step
through the
instructions for
use, advise on
critical use steps,
and inform
about potential
handling errors,
if any

Authentication
of investigational
drug product
based on unique
identification
number

Sensor solution
does not require
any modification
to auto-injector
mechanics; same
configuration
used for clinics
and commercials

to

For CROs

e Remotely monitor
adherence to injection
schedule as defined in
study protocol
Real-time access

to usage patterns
“outside visits”
Define measures based
on detailed insights
(e.g. adherence
patterns per site)
Reduced efforts

in site and patient
management
Overview of patient
IDs at risk of
exclusion due to
non-adherence

Implement specific
measures at study
site (e.g. device
training campaigns
due to unusual usage
patterns)

Insights into use
patterns per treatment
arm/study site

Track-and-trace of
investigational drug to
increase transparency
of drug supply

Additional efficiencies
in trials monitoring

SmartPilot platform
adherence monitoring
infrastructure used
across customer-
specific YpsoMate
variants

Proven auto-injector
device used in clinical
studies

real-time display of the instructions for use

on a companion mobile app.

SmartPilot
patient

adds

guidance: it

another

investigational drugs, tracks medication
allocation to treatment arms, and thereby
simplifies clinical trial supply monitoring.

dimension
identifies

SmartPilot

enables

authentication of

the combination product at the point-

clinical trial.

Benefits

For Investigators |
Study Site

e Automated data
capturing in source
document/case report
form

Automated patient
reminder/notification
systems

Remote adjustments
to participants’
medication schedule
Automated notification
services (e.g. In case a
patient risks exclusion
from study)

Notification services
in case of repeated
use errors (i.e. “call to
action”)

Automated patient
interaction on device
usage throughout
clinical trials

Confirm correct
allocation of
investigational drug
to treatment arm

Automated database
entries to avoid conflicts
between various sources
of raw data

Known auto-injector
platform subjected to
advanced adherence
tracking services

Injection could be
performed at study
site without smart
connected SmartPilot

add-on

For Participants |
Patients

e Convenience through
automated entries

in injection diary
Reminder and
notification services
Ensuring medication
schedule is up-to-date
Overview of injection
history and schedule
of future injections

Further confidence in
effectively using devices
Avoid use errors due
to forgetting proper
procedure between
injection events

Less traveling to study
site to administer drug

Confirmation that
correct YpsoMate is at
use (e.g. dose strength
versus placebo)

Alert users in case
certain batches have to
be corrected or removed
from clinical trial

Same handling
concept used for
clinical studies as for
commercial phase

No mechanical
interface visible on
YpsoMate to avoid
patient confusion/
complaints

of-use. As such, it may alert users in
case a batch of investigational drug has
to be corrected or removed from the

Most importantly, SmartPilot enables

Pharma Companies

Automated adherence
tracking to improve
overall data quality
and integrity
Real-time overview
of adherence data
“outside” visits

Cost efficiencies due to
lower administrative
overhead/shorter
duration of clinical
trials

Prevent patient
exclusion due to
non-adherence
(injection schedule)

Complete picture of
adherence, including
actual device usage

Real-time insights into
usage patterns across

sites (i.e. differences in
geographies/countries)

Prevent patient
exclusion due to
non-adherence
(device usage)

Increase patient safety
with track-and-trace
solutions

Simplify drug
allocation to sites and
treatment arms

No change to auto-
injector required
when moving from
connected clinical
to commercial
configuration

SmartPilot platform
used as adherence
monitoring tools
across clinical trial
programmes

Table 1: SmartPilot’s sensing capabilities translate into value-added services for key stakeholders in clinical trials.

Copyright © 2017 Frederick Furness Publishing Ltd
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‘SmartPilot enables
advanced adherence
tracking services without
requliring any physical
maodification to YpsoMate.”

advanced adherence tracking services
without requiring any physical modification
to YpsoMate. The same auto-injector
configuration can be used flexibly with
SmartPilot for clinical trials or without for
commercial drug product.

SmartPilot sensing capabilities enable
a number of value-adding adherence
monitoring services during clinical trials.
In doing so, SmartPilot sets the foundation
for more patient-centric clinical trial design.
Advanced notification and reminding
services not only reduce the frequency of
patient visits but also help to increase
patient interest and enrolment in trials.
Furthermore, automated adherence
data tracking significantly reduces the
administrative burden at clinical trial sites.
For instance, certain sites may configure
an automated alert if a patient repeatedly
injects a partial dose only.

Table 1 summarises SmartPilot’s core
functionalities as related to the various
stakeholders’ value propositions.

The ability to monitor the progress of
clinical trials in real-time is equally important
to CROs and pharmaceutical sponsors.
Remote trial monitoring dashboards
may include insights into detailed patient
adherence patterns. Innovative decision-
making tools enable CROs to quickly
respond to, and take appropriate measures
against, emerging peculiarities in adherence
patterns during clinical trials (Figure 2).
For instance, CROs may think of device
training and education seminars at certain
clinical sites should handling errors
accumulate over time.
CONCLUSION
The soaring costs in  designing,
implementing, and monitoring clinical
trials point to a clear need for a fresh
approach. New designs are required that
minimise administrative tasks at trial sites
and reduce the burden of participation
on patients. Here, I described how such
innovative, patient-centric trial designs can
be enabled by advanced adherence tracking
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Figure 2: The clinical trial adherence monitoring dashboard sheds light on the two
critical dimensions of adherence monitoring throughout clinical trials: injection
schedule, as per study protocol, and correct dose administration. The summary
report enables real-time monitoring of adherence patterns and, for instance, allows
swift action to be taken if handling errors accumulate at certain clinical trial sites.

services, realised through smart devices.
These services facilitate safe and effective
self-administration of investigational drugs,
enable complete remote patient monitoring
and improve the quality and integrity of
adherence data (Figure 3).

This article illustrates how the integration
of smart devices in clinical research practice
offers a unique value proposition and
addresses some of the greatest challenges in

www.ondrugdelivery.com

performing large multi-centre clinical trials.
It also disentangles what sensing capabilities
a smart device must have in order to unleash
its full potential as an effective clinical trial
monitoring aid.

ABOUT THE COMPANY

Ypsomed is the leading independent
developer and manufacturer of innovative

Copyright © 2017 Frederick Furness Publishing Ltd
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w

SmartPilot Services

Figure 3: Overview of how SmartPilot clinical trial monitoring services create value for stakeholders. SmartPilot reduces the
burden of participation in, and administration of, clinical trials that in turn creates cost efficiencies for pharmaceutical sponsors

and improves data quality and integrity.

auto-injector and pen injector systems for
self-administration. Their customisable
product platforms cover auto-injectors for
prefilled syringes in 1 mL and 2.25 mL
format, disposable pens for 3 mL and
1.5 mL cartridges, reusable pens, ready-to-
use prefilled wearable bolus injectors and
injection devices for drugs in dual-chamber
cartridges. Unique click-on needles and
infusion sets complement their broad self-
injection systems product portfolio.

With more than 30 years of experience
and pioneering spirit in the development
and  manufacturing of innovative

injection systems Ypsomed is well
equipped to tackle digital healthcare
challenges and is strategically working
on the development of a range of smart
devices. Anticipating the future needs of
patients, pharmaceutical customers, payers
and healthcare professionals Ypsomed
moves beyond purely connected entities.

Its smart device solutions strive to transform

patients’ lives by capturing therapy-
relevant parameters and processing them
to facilitate the
diseases. It leverages unique in-house

self-management of

capabilities in electronics, software and
connectivity for the development of new
smart products and services.

Ypsomed’s platform products are
developed and manufactured in Switzerland

with strong in-house competencies covering

concept and product development, tool-
making, injection moulding and automated
assembly. Ypsomed is ISO 13485 certified
and all processes are run according to
design control and ¢cGMP guidelines with
operational QA/QC experts on-site at each
location. Ypsomed’s US FDA-registered
manufacturing facilities are regularly
inspected by both pharma customers and

regulatory agencies.

ABOUT THE AUTHOR

Andreas Schneider is Business Development Manager with Ypsomed Delivery Systems.

His responsibilities at Ypsomed include the definition and development of new platform

devices with a particular emphasis on connected and smart device systems. As such, he

has been actively involved in the design and development of SmartPilot for YpsoMate,

a reusable connected add-on that transforms the proven two-step auto-injector into a

connected system. Dr Schneider has published various articles and held presentations in

the areas of innovation management and drug delivery. He received his PhD in Innovation

Management and Organisation Sciences from ETH Zurich, Switzerland.
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Biocorp

BICCORP

NEWGUARD - PAVING
THE WAY FOR A NEW
SAFETY STANDARD

Needlestick injuries remain a serious concern for pharmaceutical companies involved
in injectable drugs. Biocorp has been developing NewGuard™, an integrated passive
safety device to tackle this problem. Throughout the development phase, Biocorp
defined key elements to ensure NewGuard™ will not require unnecessary changes to
be made to the PFS manufacturing process. This innovative and cost-effective solution
is now ready for launch. Philippe Lesaulnier, Business Development Manger, and Eric
Dessertenne, Head of Business Development, both of Biocorp, explain more.

Enhancing safety for syringe use has been
an increasing concern for pharmaceutical
companies. Still all too often, the
handling of prefilled syringes (PES)
leads to needlestick injuries. For this
reason, Biocorp has been developing
NewGuard™: an integrated passive safety
device that gives protection before, during
and after the injection process (Figure 1).

SUMMARY OF PRODUCT
CHARACTERISTICS

NewGuard™ is a passive safety system
that is integrated with PFS and designed
to be compatible with any existing
standard PFS (Figure 2). NewGuard™
combines two functions in a single product:
a rigid needle shield (RNS) and a safety
device (Figure 3). The ultra-compact
version fits 0.5 mL and 1 mL PFS and
specific versions will be available for
1 mL short and 2.25 mL syringes.

BENEFITS FOR END-USERS

Recent user studies conducted in the US
and Europe with groups of patients and
healthcare professionals have shown that
the compact size of NewGuard™ and
its safety features are highly appreciated
(Figure 4). The all-in-one concept has also
been much praised by end-users. This high
level of acceptance confirmed the concept

"Recent user studies
conducted in the US and
Europe with groups of
patients and healthcare
professionals have
shown that the compact
size of NewGuard™

and its safety features
are highly appreciated.”

and design inputs of NewGuard™ on its
main safety features, easy handling and
downsizing approach.

MEETING PFS MANUFACTURERS'
REQUIREMENTS

Whilst developing a user-friendly device for
end-users is essential, it is also important
to ensure the whole manufacturing process
is as efficient as possible. During the life
cycle of a PFS, several stakeholders are
responsible for assembling different pieces
and filling the syringe. Apparent minor
changes on PFS easily increase the total
cost of ownership (TCO). Therefore, a
holistic approach is required to understand
the constraints of the rubber, glass and
machine suppliers.

www.ondrugdelivery.com

Mr Philippe Lesaulnier
Business Development Manager
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Figure 1: NewGuard™ integrated passive safety system.

Figure 2:
NewGuard™
assembled with Figure 3: NewGuard™ combines a rigid
standard PFS. needle shield and safety device.
| e | Figure 4: NewGuard™ has a compact size.

e

Taking into account these requirements,
NewGuard™ is the result of Biocorp’s
commitment to develop innovative
solutions with simple implementation
processes. Biocorp’s R&D team has
demonstrated its capability to innovate
by integrating all industrial requirements,
from machine makers and glass and
rubber manufacturers, into the design of
NewGuard™.

As a consequence, every step of the
PFS production process remains unchanged
— aside from the addition of NewGuard™.
Indeed, integrating NewGuard™ with a
PFS is similar to the process of adding
a standard flexible/rigid needle shield
to a syringe. For sterile format products

with nest packaging, the assembly

process takes place on the syringe Figure 5: Unlocking NewGuard™ before use.

manufacturer’s own production line.

NewGuard™ is directly integrated with the In addition, NewGuard™ prevents which improves handling, transportation
syringes — replacing the RNS mounting. unintentional activation by requiring and storage - thus ensuring a cost-
Thus, the number and the sequence of unlocking before use (Figure 5), avoids effective solution and a smooth, simple
operations remain identical and use coring and pop-off issues, and protects implementation  for  pharmaceutical
standard validated components. the needle after wuse (Figure 6), companies and CMOs.

Copyright © 2017 Frederick Furness Publishing Ltd www.ondrugdelivery.com @ . ‘



COMPETITIVE ADVANTAGE
FOR PHARMACEUTICAL COMPANIES

Innovative drug delivery systems continue
to play a critical role in pharmaceutical
companies’ strategies for biotherapies.
Indeed, they can be a game changer
that provides a competitive advantage
(Figure 7).
systems bring a solution to pharmaceutical

NewGuard’s passive safety

companies by increasing both patient and
healthcare professional safety on existing
marketed products, providing product
differentiation from biosimilars and
addressing price-sensitive markets.
Regardless of the strategy, NewGuard™
answers user requirements and could be
considered one of the most cost-effective
solutions on the market. The product
has a low TCO thanks its simple design
and standard components — as well as
its ready-to-fill process compatibility,
reducing indirect assembly costs that could
occur on pharma company’s sites (Figure 8).

CONCLUSION

Compact, safe and simple, NewGuard™
is entering a new phase which will define a
new market standard for PFS passive safety
solutions.

ABOUT THE COMPANY

For 20 years, Biocorp has been designing,
developing and manufacturing medical
devices for the pharmaceutical industry,
enhancing drug reconstitution, safety,
packaging and delivery. Today, Biocorp
continues to innovate in medical plastics,
bringing new solutions to the market such
as NewGuard™, an integrated passive
safety system for PFS compatible with
nest, and the Biopass, a reconstitution
system with an integrated needle ready
to inject. Recognised for its expertise in
device R&D, Biocorp has incorporated
software development capacities to develop
connected drug delivery systems, including

Figure 6: The needle is protected after injection.

Figure 7: NewGuard™ allows biologics packaged in PFS to be differentiated against

fierce competition.

o
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Figure 8: NewGuard™ is compatible with ready-to-fill process.

the DataPen®, a reusable smart pen injector
that automatically transmits data to a
treatment mobile app, helping patients to
manage their treatment, and a range of
add-ons and smart sensors for existing

drug delivery devices (pen injectors, MDIs).
In addition to its R&D activities, Biocorp
also provides manufacturing services for
plastic injection, process assembly and
blister packaging.

NEW WEBSITE
arugDELVER - COMING SOON!

www.ondrugdelivery.com
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STEVEN R KAUFMAN, BESPAK

Steven Kaufman is Global Business Development Lead at Bespak
Europe Ltd, responsible for business development activities related
to injectable devices such as auto-injectors and wearable injection
systems. As a member of the commercial team, he works actively with
the Bespak Innovation team in Cambridge, UK, which designs and
develops advanced drug delivery devices. He is an active member of
the Bespak Senior Leadership Team and the Bespak Growth Team.

Mr Kaufman has a biopharma background, broad experience in bringing
drug delivery devices to market, and is also involved with strategic
alliances with related suppliers and consultants. He has extensive
presentation and workshop experience at industry conferences, and
has authored several articles related to the drug delivery device field.

Speaking with ONdrugDelivery Magazine here, Kaufman discusses his
role at Bespak, the company’ activities and capabilities in the injection
devices space, and how Bespak meets the current demands from the
biopharma industry, in particular in terms of the technology and,

crucially, manufacturing and final assembly.

Q Before we delve into the details of
Bespak’s offering in the injectable
delivery space, could you give us a brief update
on the wider business — it’s structure, recent
history, broad business strategies and objectives?

Bespak is well known for its

manufacturing and design expertise
and over the last 10-15 years we’ve spent
a great deal of time and effort addressing
challenges in injectable drug delivery. We
acquired The Medical House in 2009 and
soon afterwards set up an Innovation
Centre in Cambridge (UK). With those
two actions, combined with our prior
experience with other types of drug delivery
system and in manufacturing, we enabled
the development of a substantial amount
of intellectual property to resolve some
of those challenges. What we focused on
some time ago was a niche that has now
in fact become very “hot” — viscous and
high volume drug delivery. We are quite
fortunate to be one of the first companies to
have really focused on this area.

Our spring-based auto-injectors are
arguably one of the two designs that can
allow for highly viscous drug delivery. We
are pleased to have worked with great
companies and to have addressed challenges
that other spring-based technologies have not
been able to. One of our devices is probably
the only 1 mL single-use disposable injector
able to deliver its particularly viscous drug

"What we focused on some
time ago was a niche that
has now in fact become
very "hot" — viscous and
high-volume drug delivery.
We are quite fortunate

to be one of the first
companies to have really
focused on this area.”

payload. This is a testament to the ability of
our technology to deliver such formulations.

Coupled with that it seems that most
people in this space are aware of Bespak
thanks to our VapourSoft® technology,
where we’re using a liquefied gas to
facilitate with viscosity issues and also
higher volumes, using small canisters as
the power-pack to allow for the delivery
of as low as 2 mL to as high as 10 mL.
The canisters are all the exact the same
size but use different types of liquefied gas
and different volumes. We found that this
resonated really well with the market, and
so we’ve focused on this.

We feel there is an unmet need that we
are able to address by being able to offer
spring-based and VapourSoft®-based single-
use auto-injectors that allow for the delivery
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of highly viscous, high volume formulations.

We have also spent time recently looking
at the delivery of even higher volumes via
wearable devices powered by VapourSoft®.

How do the respiratory side of

Bespak and the CDMO API/finished
dosage form business, Aesica interact with
the injectables side of Bespak? How does
the presence of this broader organisation
benefit customers and patients?

A The VapourSoft® technology has its
origins in our respiratory business
and so this is a very tangible way, in terms
of our injection technology, that the broader
business has brought benefits.

Also, the company has hired many high
calibre people over the years including in the
commercial-scale manufacturing part of the
business. With experience comes knowledge
and with knowledge comes better designs
and better devices. The presence of such
extensive capabilities, and with them know-
how and expertise, at the manufacturing and
assembly end of the process feeds back to
our device design and development activity
so we are always taking manufacturing
and assembly into account, right from the
beginning and throughout (Figure 1).

Additionally, there is our industry
track-record, and goodwill. What we are
seeing now are opportunities to work in the
injectables space for clients we’ve had for
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Figure 1: Bespak is known for its extensive world-class manufacturing and assembly capabilities.

"Bespak auto-injector
technology and IP is

N multiple single-use
disposable auto-njectors
launched on the US and
European markets and we
have a number of others
now coming through the
pipeline using our novel
VapourSoft® technology.”

many years in other areas. Bespak has had
the opportunity to work with the biggest and
the best biopharmaceutical companies in the
world. By leveraging that past experience
and trust having worked with them, we feel
that it’s an excellent connection with the
injectables side of the business.

At the same time, we’ve had instances
where we’re working on the injectable
side and that has also sparked other
opportunities. As I said before, we’re looking
increasingly at our final assembly offering
in the injectables space and this really is

1

an excellent way for us to differentiate.
Bespak is one of the few — possibly only two
— companies that have a launched device
and final manufacturing and assembly
capabilities, whereas in other instances it
would have to be the pharma company
themselves or a contract filler who would
have to perform this role.

Tell us about Bespak’s injectable
delivery device portfolio in a little
more detail?

So in terms of auto-injectors, we’re

divided up into spring-based and
VapourSoft®-based. Within spring-based we
have simple aqueous auto-injectors. For
example, Dr Reddy’s Laboratories use our
technology in their Sumatriptan device. And
then there are the spring-based devices for
higher viscosities.

With VapourSoft® we have the Syrina
range (see Figure 2) which includes the
micro, the mini and the three versions of
auto-injector — the S, the AS, -

Figure 2: The Syrina range comprises, left to right, the micro, the mini and the three
versions of auto-injector — the S, the AS, and the AR.
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and the AR. So Syrina S has manual needle-
insertion, needle shield extension; Syrina AS
has automatic insertion and needle-shield
extension; and the Syrina AR has automatic
needle insertion and automatic retraction.

Then in addition to the auto-injectors we
have the wearable injector, Lapas® which
uses our VapourSoft® technology. We have
lots of exciting work to do in that area —
some of that is driven by customers and
some of it is internal.

Finally, we have Lila®, which uses our
stopper-valve technology and enables
sequential injections. We can place this
stopper-valve in between two different
liquids - ie two drugs — and then we can
inject those. This is great for companies
with products that have co-formulation
issues, and several companies are interested
in that technology.

Bespak technology is in multiple single-
use disposable auto-injectors that are
launched on the market and we have a
number of others now coming through
the pipeline using VapourSoft® technology.
What we’re really trying to focus on though
is keeping up the quality, delivering on our
promises to meet expectations, and also
anticipating what’s next.

I would like to talk a little about what I
think could be next. You know, everyone
keeps talking about platform devices. I keep
hearing this everywhere but there a few true
platform devices. One of our devices though
could be the solution to that challenge — and
that’s the Syrina S.

The Syrina S (shown in Figure 3) is the
smallest 2.25 mL auto-injector available in
the market today using a standard primary
container. Also, with minimal change it
becomes a 1 mL device. So now we have
the potential to use Syrina as a platform
for both 1 mL and 2.25 mL with only
one changed component, and all assembly
processes will be exactly the same.



Interview

We know that the Syrina S is being
looked at more and more now by industry
as a platform. Some companies, because of
the type of formulation work they’re doing
now, don’t know whether it’s ultimately
going to be a 1 mL or 2 mL injection.
So it’s great to have one device good to go
where, depending on the final dose volume,
they can just swap out one component
depending on whether they need a 1 mL
“long” or 2.25 mL device. The benefit can
translate into two years of time saved.

Q You joined the company relatively

recently and at an exciting time
in its evolution. Would you be able to tell
us more about that? What about Bespak
interested you? What is your role within the
organisation? What are your aims?

A I’'ve been at Bespak for more than
two and a half years now. Dve
relocated back to North America and I
work in a truly global role for Bespak,
spending a fair amount of time in the UK
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Figure 3: The Syrina S, pictured here with the AR, is the smallest 2.25 mL auto-injector available are the most

but with a focus on the US, Europe and at
times APAC too.

Previously I had the opportunity to work
with the market leader SHL and I loved that
experience. I worked with a lot of terrific
people there and had some exceptional
mentors. It was at PDA 2013 in Basel
that I first saw the technology that Bespak
was bringing into play. When I saw that
technology, and the mindset of introducing a
disruptive technology that was really out of
the box, I realised right away what it could
achieve. The second I saw it demonstrated
to me, a lightbulb came on and “boom”! It
was exciting. I always kept that in mind and
then when they offered me the opportunity
to relocate to North America to work and
to lead business development in the area of
injectables globally, I agreed.

So my job title now is Global Business
Development Lead and what that means
is that any programme that we have that
involves an auto-injector or any kind of
injectable device, I'll be involved whether the
company we’re talking with is somewhere in
the US, in Europe or in Asia or anywhere in
the world. ’'ve always wanted this kind of
global role. T had something similar when
I was working in marketing but I hadn’t
previously had it in business development
where I focused primarily on the Asian market
with some work in Europe and the US.

What I gained and continue to gain from
having had this transition over to this new
role is experience of another way of doing
things. On one hand I have the benefit of
working in a company that has 60 years
of experience being very well regarded in
their industry, and on the other I have the
freedom to work with new people and build
up new relationships.

As for my goal, I want to ensure that
Bespak is recognised as a key player in the
injectable devices field. With two launched
devices using our technology, we can
comfortably claim to be a player of course,
but I want more. Additionally, I want
Bespak to be viewed by the global industry
as among the most innovative companies
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in the market today using a standard primary container.
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in the area of injection devices for highly
viscous drugs and high volumes.

I spend much more of my time building
relationships, helping to find solutions and
negotiating now rather than promoting, and
within those negotiations 'm talking a lot
about freedom to operate and IP, and really
finding the right solution for our clients
rather than selling to them. It’s kind of nice.
We’re creating deals that really deliver for our
partners, based on timelines we can all keep to.

Q Both today and into the future,

what do you see as the most
significant demands from the industry on
injection device companies like Bespak,
what drivers are behind those demands, and
how does Bespak meet those demands?

A I’ve already mentioned high viscosity

and high volume. I think the key
demand is for a technology that can deliver
these kinds of formulations but at the same
time coming from a company that can
offer solutions in terms of manufacturing
infrastructure. Reducing time to market is
another major demand and, as always, cost
is a critical consideration.

I think we’re there as far as having the
technology and the infrastructure but we
will continue to build up our infrastructure.
We have a facility in Milton Keynes (UK)
that we’re going to expand. It’s going to
house some of our injectable programmes
in the future. We also have our facility in
King’s Lynn (UK). What we’re doing to
prepare for all of the different programmes
that will be coming through is to put more
of the right people in place.

Bespak is really good at producing
billions of components and assembling them
into hundreds of millions of devices. We can
do that. Now we are looking at ensuring
we are able to produce just millions of
devices comprising tens-to-hundreds of
millions of components. So it’s a bit of a
shift. Companies like Bespak know how
to scale — as we produce at these smaller
volumes and then, should the market
change, ramp up rapidly. Our unparalleled
tooling, moulding and assembly experience
are critical — we don’t talk
about this
have to get the tooling right

enough. You

because this impacts on your
ability to supply the market.
To me the subassembly line
and the tooling with moulding
significant
elements determining cost and
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investments in any of these programmes,
and pricing is an important consideration of
course. There is huge pressure on pharma
companies to keep costs at affordable levels.
With some of the other companies’
solutions we’ve seen for highly viscous
formulations, the costs appear to be rather
high - really premium prices. But if you
look at the price-points of the systems we’re
offering they are still within the range that
pharma companies feel comfortable with.

What are the major technical

challenges  injection  device
manufacturers are facing and, in a highly
competitive environment, how does
Bespak differentiate itself in the way it

approaches these challenges?

We typically work with partners who
have experience with drug delivery
devices, but their spring-based systems are
now coming up against major challenges.
These companies are now saying, “Hey, you
know what, we can’t get the formulation
down below 1 mL so it’s going to be a
2 mL formulation or more. And we can’t
get the viscosity down below 30 ¢P, and
we’re having real big issues with stalling and
injection time. What solutions are there?”
I'd like to think our VapourSoft®
technology is unique. We have strong IP
behind it. We were one of the first companies
that put forward a technical solution to the
major challenges of delivering high volumes
and viscous formulations that we were
confident would work.
Another
challenges around the equipment. Some

aspect is the technology
companies when they need to develop
subassembly systems, they usually throw
people at it. We don’t. We work with the best
subassembly line suppliers in the world and
the best toolmakers in the world. We’ve got
people that could build everything on-site,
but we prefer to work with companies that
specialise, and we oversee the work they do
on behalf of our clients. We’re not looking to
make money from our clients on their tooling
and their subassembly equipment. What
we’re looking to do is to put a good system in
place that allows them to have an optimised
production process set up within Bespak.
We have that technical expertise for
setting up all these different programmes
— whether it’s for an inhaler, or a medical
check valve or a 2.25 mL auto-injector.
We run our systems at a higher level; not
only Six Sigma but we’re also running the
majority of our programmes in clean-room
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environments. Most other companies will be
doing this in a GMP room or white room.
We try to raise the bar as far as standards
go for the production of our devices. We
know the value of the drugs is high and we
know that any challenges with the devices
can lead to really serious issues for pharma
companies, so they have to have confidence
in the systems we’re producing. Being able
to troubleshoot, having this deep technical
expertise and an excellent reputation, the
Six Sigma quality system and regulatory
affairs, having clean-room environments —
all of these sorts of things combine to give a
solid and valuable proposition.

Q In addition to unique technical

characteristics of its devices how, in
a broader sense, does Bespak set itself and its
offering apart in the injection devices space?

A This industry is booming and

the market is showing an extra-
ordinarily strong demand for devices like
ours. Now, the fact is that one or two
companies can’t make all of these devices.
We need five, maybe up to ten companies.

Bespak is not trying to dominate the
auto-injector space in the manner that other
companies do. We have great regard for
the market leaders and key players in the
device field. What Bespak offers is simply
world-class, excellent design, development
and manufacture for customers see value in
our IP and a fit with the unique technology
that we have.

There is disappointment out there in
the industry from biotech and pharma
companies who have not been able to
achieve what they expected, when they
expected it, from their device programs. We
are not interested in raising expectations
beyond what is possible and are absolutely
clear about telling our partners and
customers what we can do and what we
cannot. We care about making sure that the
solution that we’re offering is a fit, and the
best solution possible, and that we can work
to the timelines specified.

We are a well-established organisation.
I don’t know that there are many other
companies that are 60 years old in this
industry. It’s a company that’s publicly
listed, under our parent company, we are
well vetted, and transparent. I think it’s
great that Bespak is open about challenges
that we face with clients, and works
together to find solutions. We’re very much
a European company, but the irony is we
work with so many American companies
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right now and the question becomes, why is
that? I guess this is because some of the US
firms are early adopters of new technology.
This is the reason so many of them have
quickly approached us. So despite being a
European company, we have a truly global
mind-set and work very well with our US
biopharma company partners who represent
a lot of what we’re doing right now. Clearly
we will look to expand our footprint to the
US in the near future with the response we
have received.

We are eager about the next year or so
when the names of some of the companies —
US and otherwise — we are currently working
with become public as more products begin
to enter the clinic and to be launched. These
are exciting times.

ABOUT THE COMPANY

Bespak is a full-service drug delivery partner,
specialising in innovative patient-centric
medical devices. Bespak partners with its
customers to design and develop innovative
world-class drug delivery solutions, as well
as providing “off-the-shelf” proprietary
products and contract device manufacturing
services from pilot to commercial scale.
With more than 50 years’ experience in
drug delivery we apply our proven know-
how and technologies to address the ever-
changing needs of the pharmaceutical
industry, across multiple applications.

Bespak’s portfolio of proprietary products
includes devices for injectable devices,
inhalation, nasal and ocular technologies,
as well as point-of-care diagnostics know-
how. Working in conjunction with many of
the world’s pharmaceutical companies, the
company consistently provides regulatory-
compliant devices critical to the delivery of
therapeutics for treating a variety of medical
needs.
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DESIGN VALIDATION TESTING
— DRUG DELIVERY DEVICES

From a regulatory perspective, Mark Turner, Managing Director, Medical Engineering
Technologies, provides a summary of the current requirements of parenteral device
manufacturers in the area of design validation testing.

Design validation testing (DVT) is an
important component of the Product Master
File for all medical devices, including those
used for delivering drugs and/or biologics to
their target in the body.

Although this article uses prefilled
syringes as an example, the principles
apply to just about any drug presentation
that is not a capsule, tablet or pessary
(unless it has an applicator). It is a review
of the testing required to demonstrate
product performance.

As might be expected, the place to start
with design validation is a risk analysis.
This is likely to identify drug efficacy and
product safety as the key areas to examine,
in short: dose accuracy, toxicity, risk of
infection and mechanical risk. Assuming
that the manufacturing process delivers
the correct materials in the correct place
and in the correct quantities, the factors
influencing dose accuracy will be the syringe
design and its stability, toxicity will be
largely governed by material selection and
stability, infection control will be a matter
of providing robust sterilisation processes
and sterile barrier packaging and, finally,
other safety factors to consider include
needlestick injury and the possibility of
damaged components.

STANDARDS
The relevant industry standards are:

e ASTM D 4169 Standard Practice for

Performance Testing of Shipping
Containers and Systems

e ISO 10993 Biological evaluation of
medical devices

e SO 11040 Prefilled syringes

e ISO 11608 Needle-based

systems for medical use -- Requirements

injection

and test methods
e ISO 80369 Small-bore
for liquids and gases in healthcare

connectors

applications (replaces ISO 594)
e ISO 11607 Packaging for terminally
sterilized medical devices

"Due to a high incidence
of incorrect connections
being made in practice,
[SO 594 has been
replaced by ISO 80369
which describes specific
connector dimensions for
different applications.”

e ASTM F 1980 Standard Guide for
Accelerated Aging of Sterile Barrier
Systems for Medical Devices.

DOSE ACCURACY

There are many aspects to ensuring
dose accuracy. Some of these come from
production  processes, for example
injectable viscosity, fill-volume and active
pharmaceutical ingredient (API) concentration.
Others come from the delivery system,
including syringe dimensions, effectiveness
of actuation and maintenance of formulation
(chemical and volume) in storage and transit.
The transfer of the drug into the patient must
also be effective and without leakage.

Dose accuracy is generally measured
gravimetrically. Whilst the balance will be
very accurate, attention must be paid to
the differences between injecting in air and
in flesh. In vitro extrusion of the syringe
contents will be subject to evaporation,
spraying and the retention of a bead of
fluid at the needle tip. All of which could
produce inaccuracy relative to an in vivo
administered dose.

ISO 11608 and the US FDA Guidance,
Glass Syringes for Delivering Drug and
Biological Products: Technical Information
to Supplement International Organization
for Standardization (ISO) Standard 11040-4,
provides a number of tests to be considered.
Break-loose force: the force required initially

to move the syringe plunger. This can
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influence the dose accuracy and the speed
of injection. Difficulty in operating the
syringe due to high break-loose force could
cause misplacement, whilst an unrestrained
plunger could move in transport.

Glide force: the force required to keep the
syringe plunger moving. This can influence
the dose accuracy in a similar way to the
break-loose force.

Separation force: the force required to
remove the needle from the syringe. The FDA
recommends the use of a bonded needle to
prevent its separation. If the needle is not
bonded, the connectivity to any downstream
system is important and its integrity and
reliability should be demonstrated. Note
that due to a high incidence of incorrect
connections being made in practice,
ISO 594 has been replaced by ISO 80369
which describes specific connector dimensions
for different applications.

Unscrewing torque: ISO 11608 gives values
for the force required to remove needles
which are screwed onto the syringe.

Ease of assembly: another ISO 11608
requirement relating to re-usable pen injectors.

Resistance to overriding: a requirement
of screw-on needles and Luer connectors,
over-tightening of the needle could
damage the thread and reduce the security

of the connection.

Stress cracking: this primarily relates to
the stress placed upon the male Luer of
the syringe by the needle, but other
forms of stress cracking should be
considered from things such a mechanical
or chemical stress, all of which can lead to
leakage or particle generation.

Validation of graduation markings: this is
a requirement for markings on a syringe
barrel or within a dispensing system
(e.g. a pen injector). Often the full contents
of a syringe will be dispensed and markings
are not required. Variable dose dispensers
do have markings which can be in the form
of a dose selection dial (don’t forget to
measure the forces required to operate the
dial), or on the syringe barrel if there can be
a clinical need for a partial injection.

Dead space: air bubbles in the syringes could
expand in air transport (causing leakage) or
allow oxidation of active ingredients.
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Coring needle test: needle blockage will
interfere with correct dosage.

Seal integrity testing: this is required to
demonstrate that there is no loss of dosage
or ingress of liquids and should include
verification of any connections, such as
Luers or screw-on needles. This can be a
difficult test to perform, especially when
the syringe is hidden inside an auto-injector.
Trace gas leak detection can be applied to
good effect as can, in some cases, dye ingress.
ISO 80369 gives visual inspection methods
using a pressurised system, which should be
included in a design validation programme
but are not of adequate sensitivity to
be used unsupported.

ISO 11608 gives a lot of information
about dose accuracy, particularly for
products which can be used more than
once, such as insulin or growth hormone
pens. There is a requirement to maintain
the dose accuracy at all cartridge positions,
at all dose levels and for the final dose
from a cartridge.

Actuation forces are also important for
auto-injectors, for example in cases where
the force must be such that the device can be
operated easily in an emergency situation. In
addition, because of the automatic nature
of these devices the user cannot verify the
insertion of the needle. Therefore, the needle
insertion depth and duration of dosing need
to be tightly controlled to ensure that the
dose is delivered correctly.

BIOCOMPATIBILITY & TOXICITY

An initial review of biocompatibility
might suggest that ISO 10993 provides all
the answers, but it does not. ISO 10993
considers how a device contacts a patient
and for how long. For a prefilled syringe
the pathway is generally clear, blood path
indirect, short term contact. However, the
modes of testing given in the standard do
not consider that the contents of the syringe
may have been stored in their container for
two years or more, or that some devices are
used repeatedly for chronic conditions.

The testing chart given in ISO 10993
(with the additions from the associated FDA
Guidance) indicates that the required tests for
short term contact are: cytotoxicity, irritation,
sensitisation, acute toxicity, pyrogenicity and
heamocompatibility. In addition, extensive
extractables and leachables analysis should
be included to account for the risk of the
transfer of material into the injected fluid
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during storage. This need is likely to be
highlighted in future versions of ISO 10993,
as the emphasis moves from animal testing
to chemical analysis. The extractables and
leachables study should include consideration
of the production processes and materials,
the packaging materials and labelling, and,
of course, the syringe components and their
possible sources of contamination. Particle
generation should also be considered in
addition to chemical contamination.

For treatments addressing chronic
conditions it may be necessary to
address genotoxic and chronic toxicity
endpoints. In these cases, extremely low
levels of migrating material are tolerated.
In all cases a toxicological risk analysis

should be considered.

STERILITY & STABILITY
IN STORAGE & TRANSIT

Parenteral products might be rendered
sterile by terminal sterilisation (ethylene
oxide, radiation or autoclave) or they may
be assembled in an aseptic environment.
It is not sufficient to demonstrate that the
injectable is sterile at the end of this process:
it must remain sterile right through to the
point of delivery.

Guidance on the maintenance of sterility
comes from ISO 11607. Once sterilisation
and packaging processes are validated,
the shelf-life and transit security can be
addressed. The ageing process can be
accelerated by the application of methods set
out in ASTM 1980 or the ICH Guidelines.
Apart from syringe integrity tests, seal
strength and integrity tests should be
applied to any sterile outer barrier
(e.g. blister or pouch).

ASTM D 4169 provides a framework to
simulate vibration and handling in transit,
whilst the US Federal Aviation Authority
tells us what pressure to expect during air
transit. We recommend confirmation of
sterile barrier performance following transit
and an assessment of pressure changes
on the volume of the syringe contents.
Also particle generation during this phase
of the product lifecycle might be considered
(due to vibration in transit).

Similarly the sterility of the product
should be confirmed at the end of the product
storage life. This testing can be combined
with an examination of performance aspects
such as delivery forces and volumes, which
may have been influenced by changes in the
fluid, the siliconisation of the syringe or the
composition of the stopper.
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Gx® InnoSafe™
Integrated Safety System

| Protection against needlestick injuries
| Eliminates the possibility of reuse

| Fully passive safety function:

protection mechanism is activated
automatically — no additional actions required

| Fully integrated system:

delivered pre-assembled in nest and tub
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THE MAKINGS OF INNOVATION
IN ADVANCED DRUG DELIVERY

In the context of recent industry trends and market demands, including the
emergence of biosimilars and increasingly viscous formulations, SHL provides
an update on its portfolio of auto-injector products, including two new devices,

Maggie® and Bertha™,

Since almost 30 years ago,
when the first commercial
auto-injector was created for
emergency use, the advanced
drug delivery market has
continued to grow. In fact,
self-administered auto
injection and pen injection
prefilled

using syringes

or cartridges has become
one of the fastest emerging
drug delivery solutions of
recent years, with one study
forecasting that the market will grow at an
annual rate of 7.6% until 2026.!

The purpose of developing any medicine
is to improve the lives of patients, and
how the medicine is delivered needs to
support this original intent. Initially created
for emergency use, the auto-injector was
designed to be operated by patients or
untrained users. While its range of users
has expanded, the auto-injector, by nature,
has remained intuitive and easy to use
SO as to support patient convenience
and compliance.

DESIGNS THAT BOOST
CONFIDENCE

With nearly three decades of experience
designing and developing auto-injection
devices for 80% of the world’s top 25
SHL has
always been focused on every detail when

pharmaceutical companies,
creating solutions to help its partners benefit
the patient. SHL’s in-house design team
constantly looks into ways to improve
devices for better usability. The team works

"By removing the activation button
and simplifying the injection process,
we were also able to reduce the risk
of handling errors. This gave patients
an added sense of autonomy during
self-administration, helping them feel
more confident about self-injection.”

independently or in collaboration 