
HYDROPHILIC  
COATINGS:  
A DUE‑DILIGENCE  
CHECKLIST FOR OEMS

A practical 10-question checklist to de-risk hydrophilic coating  
selection covering feasibility, validation, scale-up, and long-term  
supplier fit before you lock in process and regulatory plans. 

What to ask. What to listen for.

Hydrophilic coatings are often selected to solve a 
straightforward clinical and usability challenge: reduce 
friction so devices navigate anatomy more smoothly, and 
interacting components move more predictably. But in 
practice, the risk rarely sits in the chemistry alone.

It shows up later - in feasibility handoffs, validation 
planning, scale-up, transfers between parties, and even in 
commercial terms that complicate long-term supply and 
change control.

In a recent industry discussion, a senior R&D leader 
summed up a successful coating partnership simply: 

It worked well because our team is experienced and 
knew the right questions to ask early.

That’s why coating selection works best as program 
due diligence. The questions below are designed to 
be practical and easy to apply, thereby helping teams 
evaluate not only whether a coating performs, but 
whether a partner can support development through 
commercialization with fewer surprises.

QUICK SCORECARD:  
WHAT “GOOD” 
LOOKS LIKE IN A 
LOW‑RISK COATING 
PARTNER

Translates the clinical use case into clear 
evaluation criteria

Backs claims with evidence on lubricity, 
particulate behavior, and consistency

	 Is upfront about substrate + geometry 
constraints—and how they’ll be handled

Has a credible path to scale (feasibility 
through validated manufacturing) with 
practical inspection options

Offers lifecycle discipline: clear 
change control, supply continuity, and 
transparent commercial terms
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THE 10 QUESTIONS

1	 What clinical problem are we solving and where does friction occur?

Why ask: 

“Lower friction” doesn’t mean just one thing. Navigation through anatomy is different from friction between two 
device components (e.g., a catheter within an introducer sheath), or between a delivery system and an implant 
(e.g., an intraocular lens passing through an injector). The clinical context drives what “good” looks like - hydration 
conditions, contact surfaces, and how the device is handled in the field.

What to listen for: 

A strong partner will start by mapping the clinical workflow into clear, practical requirements: where friction occurs, 
what surfaces contact what, how and when the device is hydrated, and how many passes/exchanges are expected. 
They should show they understand real-world use conditions (fluids, dwell times, handling steps) rather than 
responding with a generic coefficient of friction or a one-size-fits-all answer.

2	 Which performance attributes actually matter most for this device and how will we define them?

Why ask: 

Hydrophilic coating performance isn’t one-dimensional. Most teams need to define three attributes together and 
accept that trade-offs are common:

	y Lubricity: how effectively friction is reduced when hydrated, and how consistent that is part to part

	y Durability: whether performance holds through expected handling and procedural steps

	y Particulates: whether the coating remains intact with minimal shedding during use

What to listen for: 

Look for a partner who helps you translate these priorities into clear, shared requirements based on real use 
conditions without applying a one-size-fits-all definition. They should also be able to discuss trade-offs plainly and 
help you decide what comes first. A good prompt is: “If we prioritize maximum lubricity, what’s the plan to protect 
coating integrity and particulate control?” Priorities typically shift by application e.g., particulates are often highest 
priority in neurovascular use, while GI devices may weight lubricity/integrity more heavily. The best partners make 
those choices explicit early, so they don’t become late-stage surprises.

3	 What substrates can you support and what needs special handling (including multi-material devices)?

Why ask: 

Substrate chemistry and construction details matter. A partner should be clear about what’s routinely supported 
and what requires an early technical review, especially for multi-material products.

What to listen for: 

Clarity and transparency: which polymers/metals are typical, where pretreatment is needed, if any, and how  
multi-material assemblies are approached in feasibility and customization programs.



4	 How does device geometry affect coating uniformity and processing feasibility?

Why ask: 

Geometry can be a silent failure mode when it isn’t addressed up front. IDs, lumens, steps, tight radii, and other 
complex features can create real-world constraints that affect coverage and consistency. Those issues may not 
become visible until later phases (e.g., during simulated use or process scale-up). The wrong “standard” approach can 
therefore trigger late-stage rework.

What to listen for: 

A strong partner will proactively discuss geometry-dependent considerations and whether your device fits a 
standard pathway or, for the most complex geometries, where tailoring the chemistry and/or process may be 
needed to achieve the performance attributes you’ve defined. Prompt them to explain how they ensure uniform 
coverage on your ID/OD feature set, or how they plan to validate cure completeness for your geometry.

Introducer sheath and catheter coating programs must consider clinical use conditions, device geometry, and scale-up requirements early in development.

5	 What does the manufacturing pathway look like - step count, cycle time, and scale-up practicality?

Why ask: 

Coating choice is also a manufacturing decision. Multi-step chemistries add handling steps (and failure 
opportunities), and the cure method can become a throughput bottleneck. Process complexity directly impacts yield 
risk and how smoothly you can move from samples to validated production.

What to listen for: 

A clear, production-realistic story of how the coating process runs day-to-day and what changes (if any) are needed 
to scale, plus an ability to talk candidly about constraints and yield drivers. As you listen, use a few practical prompts 
to keep the discussion grounded: Is it single-step, or does it require a primer + topcoat? Is the cure UV or thermal 
and what are the cycle times? Can it run in-line, or is it batch-only? Is full or semi-automation possible? And where 
do they typically see scrap, and how do they mitigate it?



6	 How will we inspect coating coverage and quality in a way that supports scale?

Why ask: 

Inspection becomes a hidden constraint during ramp-up if it is destructive, slow, or lab-only due to hazardous dye 
chemistries. Modern optical methods can enable faster, non-destructive inspection and easier in-line integration. It’s 
worth clarifying early what options are available for your device.

What to listen for: 

A partner should explain what inspection is feasible at scale and how the data supports release and investigations. 
Ask whether fluorescence-enabled inspection is available: it can enable 100% non-destructive inspection (if desired), 
avoid the ~3-5% yield loss often associated with Congo red dye sampling, and integrate in-line with minimal 
equipment (lamp + basic eye protection) rather than with a dedicated chemical lab and dye handling.

Sampling of finished devices for dye-based destructive inspection is associated with yield loss of around 3-5%. With modern coatings, fluorescence-
enabled optical inspection enables 100% nondestructive, in-line coating evaluation.

7	 How do sterilization and shelf-life realities factor into coating selection and verification planning?

Why ask: 

Sterilization and aging can affect coating performance. If this isn’t addressed early, it can create late-stage program 
risk once sterilization, packaging, and storage conditions are fixed.

What to listen for: 

A strong partner should be able to state which sterilization methods are commonly compatible for their coating 
families and identify a preferred method where coating performance is typically best preserved. They should also 
provide clear handling instructions (e.g., hydration/soak time, preparation steps, and what to avoid), because 
inconsistent or overly aggressive handling in clinical use, such as excessive wiping or prolonged soaking, can increase 
particulate risk even when the coating chemistry is robust.



8	 If something changes later (process, site, formulation), how will you help manage program risk?

Why ask: 

In real device programs, change happens. Materials evolve, suppliers change, production scales and sites shift. The 
question is whether your coating partner can support a stable pathway through those changes.

What to listen for: 

A practical change-management mindset: clear documentation support, transparent communication, and a 
structured approach to assessing what a change means for a device program, without surprises and with long-term 
continuity. 

9	 What does “end-to-end support” really include from first feasibility to commercial production?

Why ask: 

Many OEM frustrations come from fragmented capability: one provider for chemistry, another for application 
development, another for manufacturing scale, and a separate testing path. That fragmentation creates hand-offs, 
delays, and late-stage risk.

What to listen for: 

Concrete service commitments and a clear operating model, such as:

	y fast initial feasibility pathways, and a commitment to specific timing

	y customization programs for device-specific requirements

	y technical support that continues beyond early samples

	y flexible manufacturing options (e.g., contract coating or transfer pathways)

	y ability to support programs globally (so geography doesn’t become a schedule risk)

These are exactly the areas where newer hydrophilic coating offerings are positioning themselves, pairing chemistry 
with more generalized catheter development and manufacturing services to reduce program friction across the 
lifecycle. 

A Freudenberg Medical product development technician optimising hydrophilic coating chemistry to enhance coating consistency, durability and manufacturability.



10	 Is the commercial model transparent and designed for long-term partnership rather than lock-in? 

Why ask: 

Commercial terms can create lifecycle risk. Royalties, access fees, and unexpected charges can complicate total cost 
and margin planning and reduce flexibility over a multi‑year device lifecycle.

What to listen for: 

A model that’s easy to understand and aligned with long-term partnering, with clear pricing, minimal barriers to 
doing business, and terms that avoid unnecessary renegotiation during development and commercialization. As part 
of that conversation, press for specifics: whether there are royalties, annual fees, or master‑file access fees; how 
commercial terms behave as programs scale; and what “transparent” actually means in practice when timelines 
tighten. Also ask how the partner manages long-term stability: how long a standard formulation is maintained, 
what triggers a change, and how you would be notified and supported if change occurs. Finally, probe resilience 
and flexibility; what redundancy exists across sites or lines if capacity or continuity becomes an issue, and what 
manufacturing pathways are available, such as contract coating versus process transfer, so you can choose the model 
that best fits your internal capabilities and risk posture.

SUMMARY
Hydrophilic coatings are not just a chemistry choice. They are a system decision that spans device design, 
manufacturing, and commercialization. The best results come when a partner can connect coating chemistry 
to real device constraints, including geometry, sterilization, and inspection strategy.

Use these 10 questions early, before validation is set, and you’ll surface the risks that most often derail 
programs. Done well, this checklist reduces late-stage surprises, shortens iteration cycles, and helps ensure 
performance is repeatable at scale.
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