7

MANAR®

|
~
£

S —

Drug delivery devices are evolving rapidly.
Autoinjectors, on-body systems and reusable
platforms now play central roles in therapeutic
differentiation, patient adherence and product
lifecycle strategy. As innovation accelerates,
manufacturing risk rises, especially for combination
products where device performance, material
behavior and regulatory expectations converge.

For OEM teams, success depends on novel
mechanisms or user-centered design and early
manufacturability assessment. Precision components,
tight tolerances and repeatable processes must be
addressed early to scale without costly redesigns

or validation delays. This is where technically fluent
manufacturing partners add meaningful value.

Manufacturing Complexity Is Rising

Modern drug delivery devices integrate mechanical
precision, polymer science and regulatory oversight
at a level that was far less demanding a decade ago.
Even simple components can become high-risk when
they interface with drug containers, drive systems

or safety-critical features. Common challenges OEM
teams face include:

+ Tight tolerances that directly affect dose delivery or
device function

+ Material trade-offs involving chemical compatibility,
creep and long-term stability

* High-cavitation tooling without sacrificing part-to-
part consistency

* ISO 13485-driven process validation requirements

* Scaling from early builds to commercial volumes
without added variability

Experienced teams recognize that quality systems,
process discipline and data-driven manufacturing
matter more than marketing claims.
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Designing for Manufacturability Before
Risk Is Locked In

Addressing manufacturability early is one of the most
effective ways to reduce downstream risk and accelerate
time to market. Design for manufacturability (DFM) goes
beyond basic moldability checks. It requires collaboration
between design engineers and manufacturing specialists
who understand real-world polymer behavior, tolerance
stack-up across subassemblies and how design decisions
affect validation. Early DFM engagement helps teams:

* Identify tolerance stack-up risks that could impact
functional performance

+ Align material choices with processing windows and
long-term stability requirements

* Reduce iterative tooling changes later in
development

* Establish clear links between design intent and
process validation

The result is not just easier manufacturing but more
predictable regulatory and supply chain outcomes.

Scientific Molding as a Foundation for
Repeatability

For tight-tolerance components, traditional set-
and-run molding often falls short. Scientific

molding provides a more robust alternative by
grounding process development in data rather than

assumptions. Using decoupled molding principles and
cavity pressure monitoring, manufacturers can:

+ Establish stable processing windows

* Reduce variation from machine, material or
environmental changes

+ Generate objective, repeatable validation evidence
* Improve confidence during scale-up and transfer
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This approach is particularly valuable for components
with critical interfaces, where small dimensional
changes can affect force profiles, alignment or dose
delivery consistency. Combined with early DFM
collaboration, scientific molding helps translate design
intent into production-ready reality.

Quality Systems That Support
Combination Products

For combination products, quality systems are
foundational. ISO 13485 certification reflects
disciplined approaches to documentation,
traceability, risk management and process
validation. Manufacturing partners operating with
an ISO 13485-certified quality system can support
OEM teams by:

* Maintaining documentation aligned with
regulatory expectations

« Supporting objective validation strategies tied to
process data

* Managing change control rigorously as programs
evolve

* Providing transparency in all development and
production phases

Strong quality systems also enable effective
collaboration across multi-partner ecosystems,
where device manufacturers, fill-finish providers
and sterilization partners must operate in clearly
defined roles.

Where Manufacturing Partners Add the
Most Value

For drug delivery devices, successful programs often
rely on specialized partners working within clearly
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defined roles. Precision manufacturers add the most
value by focusing on:

* Tight-tolerance molded components and sub-
assemblies

* Robust process development and validation
support

+ Material and tolerance expertise for critical
interfaces

+ Scalable manufacturing strategies grounded in data

Measured Partnership Approach

Manar, Inc. supports next-generation drug delivery
devices through precision manufacturing, scientific
molding and ISO 13485-driven quality systems,
without overstating capabilities or blurring
boundaries.

By engaging early with OEM engineering and R&D
teams, Manar helps align design decisions with
manufacturing realities, reducing iteration cycles and
lowering the risk at scale up. The emphasis is not on
turnkey promises but on being a technically credible,
collaborative partner where precision and process
discipline matter most.

Manufacturing Realism as a
Competitive Advantage

Drug delivery innovation does not succeed on

design alone. It succeeds when manufacturing,
quality and scalability are treated as integral parts of
development. Early collaboration, data-driven process
development and disciplined quality systems create
devices that are innovative and manufacturable, can
be validated and are ready to scale.

Let’'s Continue the Technical Conversation

Schedule a brief technical discussion on how scientific molding, DFM and material selection can support a
more robust validation strategy.
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