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Implantable silicone foam components can support niche medical device applications where a molded part
needs cushioning, spacing, vibration dampening, compression response, or density reduction within a tightly
controlled assembly. These parts are distinct from lower-precision silicone foams used in bandages, wound
care dressings, and other healthcare products where tight molded geometry and implantable-device
requirements are not the primary design concerns. In regulated device programs, silicone foam is usually
considered when a soft molded feature must meet defined geometry, material, inspection, and production

requirements.

ProMed is reviewing material selection and molding factors that shape the development of implantable
silicone foam components. The topic is especially relevant during early design work, when material behavior,
part geometry, tooling strategy, dimensional control, and validation planning can still be adjusted before a

design becomes difficult to manufacture at scale.

Closed-cell silicone foam is often evaluated when a device requires a controlled compression profile without
the feel, density, or response of a solid elastomer. In medical device assemblies, it may be used for soft
spacers, cushioning features, compression-management parts, vibration-dampening components in cardiac
rhythm management devices, anchoring or delivery-related features for implantable valve systems, and
density-reduction elements for implantable devices. Suitability still depends on the application, duration of
use, surrounding materials, sterilization exposure, biocompatibility strategy, and mechanical performance

targets.

The chemistry behind the foam matters because the structure forms during molding. One approach used in
long-term implant applications involves an ammonium bicarbonate foaming masterbatch added to a
platinum-catalyzed, heat-curable silicone elastomer system. When heat is applied, the ammonium
bicarbonate generates gas within the silicone matrix. That gas formation creates a closed-cell structure

through the volume of the molded part.



That chemistry gives engineers a way to tune material behavior, but it also adds variables that need to be
controlled. The selected base silicone, foaming masterbatch level, cure conditions, temperature profile,
pressure, cavity design, and processing parameters can all affect cell structure, density, hysteresis,
compression response, and dimensional consistency. Foam can reduce density compared with the base
elastomer, but the result depends on formulation and processing. Development testing is still needed before

assumptions about performance are carried into validation planning.

Material form is another practical constraint. Silicone foam of this type is specific to heat-curable silicone
elastomer systems and is commonly associated with high-consistency rubber processing rather than liquid
silicone rubber molding. HCR begins as a gumstock material and is handled differently from LSR, which
affects preforming, loading, flow behavior, cure response, and tool design. LSR can support many
high-volume, precision solid silicone parts, but its processing assumptions do not automatically transfer to

foamed silicone components.

Geometry directly affects how predictable the foam can be in production. Thin walls, sharp transitions, long
flow paths, narrow ribs, and uneven cross-sections can create variation in expansion, cure, flash, knit
behavior, or final dimensions. A feature that appears feasible in CAD may behave differently once gas
generation and elastomer cure occur inside the mold. Early design for manufacturability review helps identify
which features can be molded consistently and which may require radii, draft, wall-thickness changes, or

revised datum planning.

Tooling decisions carry added weight because the mold must support both elastomer shaping and controlled
cell formation. Venting, cavity pressure, charge placement, surface finish, flash control, shrink behavior, and
demolding approach can influence repeatability. Prototype tooling can help answer early questions about
materials and geometry, while production tooling may require additional controls for trimming, inspection,

cavitation, and long-term manufacturing consistency.

Inspection planning should also match the material, not just the drawing. Soft, flexible, translucent, and
compressible silicone parts can be difficult to measure with methods developed for rigid thermoplastics.
Contact measurement may deform the part, while optical methods may struggle with edge definition or
translucency. CT, optical 2D inspection, tactile CMM measurement, and chromatic white light inspection may

each be appropriate depending on feature size, tolerance, geometry, and material response.

Validation planning for implantable silicone foam components should reflect the manufacturing variables most
likely to affect consistency. Material lot behavior, preform preparation, foaming masterbatch dispersion,
molding conditions, cure profile, post-cure requirements, trimming, cleaning, packaging, and inspection
method selection can all influence the final part. Documenting those relationships during process

development can support clearer validation planning and help reduce avoidable rework as the program



moves toward production.

Packaging and handling also need review because foam components may respond differently to
compression, storage orientation, and packaging constraints than solid molded silicone parts. If a component
must maintain a defined thickness, compression set, surface condition, or assembly fit, packaging should be
evaluated as part of the manufacturing plan. A package that protects the part during shipment can still cause
issues if it subjects the component to unwanted compression or introduces handling variation before

assembly.

For regulated programs, implantable silicone foam component development works best when material
behavior, part design, tooling, molding parameters, metrology, packaging, and documentation are evaluated
together. Silicone foam may be appropriate for specialized device needs where cushioning, spacing,
compression response, vibration dampening, or density reduction must be built into a molded component.
ProMed?s work across molded silicone and plastic components, assemblies, tooling, testing, and
prototype-through-production support gives technical teams a practical basis for evaluating those decisions

before scale-up.

About ProMed:

Since 1989, ProMed has been recognized as a leading Contract Manufacturer of complex, intricately
designed molded silicone and plastic components and assemblies for highly regulated industries. ProMed?s
expertise extends across applications for short-term and long-term implantable devices, single use devices,
drug-releasing combination devices, and specialized materials and processes for defense applications. The
company collaboratively works with customers from prototype through production, providing over 30 years of
experience related to design for manufacturability, material selection, tool and fixture design, process
development, manufacturing, and other value-added services that result in cost-effective solutions with
superior quality.
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