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WHITE PAPER  |  Plating onto Plastics Platform 

Metallizing Micromolded LCP and PEEK 
Contact Pins for Wearable Insulin Delivery 

Two qualified routes, PVD plus electroplating and all-aqueous wet chemistry, to a verified Cu/Ni/Au 

stack on medical-grade engineering thermoplastics, developed under an ISO 13485 phase-gate 

methodology. 

By Amit Saxena, Director of Engineering 

 

Modern insulin delivery systems, including patch pumps and durable pump platforms, depend on 
millimeter-scale electrical contact pins and electrodes at the interface between the disposable 
fluid path and the durable electronics. These contacts carry sensing and drive signals for reservoir 
status, occlusion detection, and actuation, in a body-worn environment where sweat and saline 
attack conventional finishes. The requirements converge on a connector-grade solution: a gold 
contact surface over an engineered barrier and adhesion stack, with ISO 10993 biocompatibility 
and stable, low contact resistance for the life of the device. 

The Challenge 

Historically, contact pins of this kind are machined from stainless steel or brass and then plated. At 
insulin delivery volumes, which reach tens of millions of units per year, machining is the wrong cost 
structure. Micromolding combined with metallization, also known as plating on plastics, replaces it 
with multi-cavity, seconds-per-cycle molding and mass-finishing electrodeposition. 

The opportunity is clear, but the substrates are not cooperative. A metallized polymer pin has to 
match a plated metal pin on contact hardness, wear life, and conductivity, and it has to do so on 
resins that were never designed to accept metal. The adhesion of the deposit to the polymer, not 
the plating itself, is the limiting factor. 

The Engineered Solution 

Substrate focus: LCP and PEEK 

This program was developed on liquid crystal polymer (LCP) and polyether ether ketone (PEEK), two 
medical-grade resins that sit at opposite ends of the metallization difficulty spectrum. LCP molds 
superbly at millimeter scale and responds strongly to aqueous surface treatment, where controlled 
treatment of its fibril surface structure creates the micro-anchoring that drives peel adhesion. 
PEEK brings the medical-implant heritage and mechanical margin that device OEMs want, but it is 
among the most chemically inert engineering resins, and its activation window is narrow and 
unforgiving. ProPlate® has qualified resin-specific recipes for surface treatment, activation, and 
initial seed-layer deposition on both. 
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Figure 1. LCP and PEEK metallization characteristics within ProPlate®’s qualified resin portfolio. 

Two qualified routes to one stack 

Both deposition strategies were carried through proof of concept to the same verified stack 
thicknesses, giving the program a de-risked path from development into high-volume production. 

• Route A, PVD plus electroplating: A vacuum-deposited metallic seed, applied in a custom 
tumble-PVD process developed for discrete millimeter-scale pins, establishes electrical 
continuity on even the most inert substrate. The functional stack is then built electrolytically. 
This is the geometry-agnostic development path, and the preferred route on PEEK. 

• Route B, all-aqueous wet chemistry: Resin-specific surface preparation, conditioning, and 
catalytic activation, followed by an electroless copper seed and the same electrolytic buildup. 
Fully compatible with barrel mass finishing, this is the route engineered for production 
economics at tens of millions of pins per year. 

 

Figure 2. Route A (PVD seed) and Route B (wet-chemistry activation) converge on the identical electrolytic 

Cu/Ni/Au stack. 

The stack, layer by layer 

• Copper, 10 to 40 µin, electrolytic: A ductile, high-conductivity foundation that thickens the 
seed, buffers the CTE mismatch between polymer and nickel, and levels the as-activated 
surface. 
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• Sulfamate nickel, 50 to 150 µin: A low-stress, ductile barrier that blocks copper diffusion into 
the gold, carries contact load, and sets wear durability. It is fully encapsulated beneath the gold 
contact surface. 

• Soft (pure) gold, 25 to 35 µin: Hardener-free Type III gold selected for the medical use 
environment. It is biocompatible, does not tarnish, holds a low and stable contact resistance, 
and is compatible with downstream welding and wire attachment. 

 

Figure 3. Schematic micromolded contact pin and its Cu/Ni/Au metallization stack. Representative geometry, not 

the actual part. 

Results 

The program ran under ProPlate®’s ISO 13485 phase-gate new product and process development 
methodology, with each proof-of-concept build gated on objective evidence. 

• Thickness verification: XRF measurement on every layer, per ASTM B568 practice. 

• Adhesion qualification: ASTM B571 adhesion testing. 

• Dimensional conformance: Post-plate dimensional conformance to micron-band tolerances. 

Both the LCP and the PEEK builds completed proof of concept with passing adhesion and in-
specification stacks, and finished parts were delivered to the medical device OEM partner for 
evaluation. Documentation, including process FMEAs, inspection data, and phase-gate 
deliverables, is structured to drop into a design history file and to support downstream design 
verification, process validation, and ISO 10993 activities. 
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KEY BENEFITS 

• Unit cost: multi-cavity micromolding plus barrel plating scales to tens of millions of parts per 
year at a fraction of machined-pin cost 

• Weight: LCP and PEEK run 1.3 to 1.5 g/cm³ against roughly 8 g/cm³ for stainless steel, about an 
80% mass reduction per contact 

• Geometry: sharp-edge and net-shape micro features are molded in, including features that 
must sit flush after downstream insert molding, with no secondary machining 

• Mechanical and electrical parity: the electrodeposited Cu/Ni/Au stack delivers the contact 
hardness, wear life, and conductivity of a plated metal pin 

• Two qualified routes to the same verified stack, de-risking the path from development to 
production 

• Verified under an ISO 13485 phase-gate methodology with XRF and ASTM B571 objective 
evidence 

Conclusion 

Connector-grade performance on an engineering polymer is achievable, and it is achievable at 
insulin delivery volumes. The barrier has never been the plating chemistry itself. It is the activation 
and adhesion work that has to be developed for each resin, and the discipline to prove it with 
objective evidence rather than assertion. This program qualified two independent routes to the 
same Cu/Ni/Au stack on two resins at opposite ends of the difficulty range, and documented both 
to a standard that supports the OEM’s design history file. 

If your program needs connector-grade performance on an engineering polymer, whether LCP, 
PEEK, or another resin, ProPlate® brings the activation chemistry, the PVD capability, the 
electrochemistry, and the ISO 13485 phase-gate discipline to take it from first article to tens of 
millions of parts. Bring us the geometry and our experts will bring the recipe. 

Proprietary process parameters, activation chemistry, and fixturing are ProPlate® trade secrets. 


