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Dental Material Coloring Guide: Coloring PMMA, Polymers, and
PEEK

SEO Title Dental Material Coloring Guide: Coloring PMMA, Polymers and PEEK
SEO Description How to colour dental materials: intrinsic coloring and surface

characterization for PMMA, coloring principles for polymers (resins),
and surface treatment and coloring for PEEK, with adhesion and color
stability in mind.

SEO Keywords PMMA coloring, PEEK coloring, dental material stain

Introduction
Not all dental materials look good as they come. PMMA, various polymers, and PEEK often appear too white, too grey,
or overly uniform after forming, and need coloring to harmonise with natural teeth and gingiva in the clinic. This article
explains why these three classes of material need coloring, how each is colored, and the key points of coloring.

1. Why These Materials Need Coloring
Natural teeth and gingiva are never a uniform single color; they carry layers and gradients. PMMA, polymers, and PEEK,
however, are single-colored after forming: PMMA tends white, while PEEK tends beige or light grey. Used for dentures,
temporary restorations, frameworks, and abutments, they look “false” and out of place if left untreated.

The clinical significance of coloring is therefore to make the material consistent with natural tissue in color and texture,
removing the plastic or metallic look and presenting a natural overall result.

2. PMMA Coloring
PMMA (polymethyl methacrylate) is commonly used for denture bases and temporary restorations. It can be colored
two ways: intrinsic coloring—using pigmented monomers or pre-colored powder/liquid during polymerization to set
the overall color; and surface characterization—after forming, using stains to depict gingival gradients, vascular feel,
and individual features.

Key points: intrinsic coloring matches the gingival and tooth shade system, while surface characterization handles the
details; finish with fine polishing or a resin glaze to control surface gloss, avoiding over-polishing that loses the natural
texture.

3. Polymer (Resin) Coloring
For the various polymerizable resin materials, coloring likewise splits into intrinsic and extrinsic. Intrinsic coloring
disperses pigments into the formulation and sets the material’s base shade; extrinsic coloring then layers details on the
surface with a resin stain after forming.

A resin stain is made by dispersing pigments in a curable resin carrier, sharing the same origin as the matrix; it is
typically applied by thin layering, from light to dark, with local accents, then fully cured to fix the color.
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4. PEEK Coloring
PEEK (polyether ether ketone) is a high-performance thermoplastic polymer with excellent mechanical performance
and biocompatibility, commonly used for frameworks, abutments, and clasps. But it poses two coloring challenges: first,
its natural color tends beige/light grey; second, its surface is inert and hard to bond.

For this reason, PEEK coloring usually takes two steps: first, surface treatment (such as plasma treatment or
sandblasting) to raise surface energy and adhesion; then surface coloring or veneering—coloring with a resin stain and
veneering as needed, and finally applying a resin glaze for protection. If an overall base shade is wanted, intrinsic
coloring can also be done at the manufacturing stage (adding pigments during compounding).

5. Coloring at a Glance
Material Coloring challenge Common approach
PMMA Color uniformity, long-term stability Intrinsic + surface stain + polish/glaze
Polymers (resins) Bonding to matrix, full cure Intrinsic + stain surface characterization
PEEK Inert surface, hard to bond Surface treatment + surface

coloring/veneering + glaze

6. Notes and Quality Control
 Adhesion: inert surfaces such as PEEK must be surface-treated first to ensure the color layer bonds firmly.
 Color stability: must resist light, water, and staining to avoid discoloration over time in the mouth.
 Biocompatibility: as it contacts patient tissue, the material must meet the relevant regulations and safety

requirements.
 Full cure: stain and glaze layers must be cured adequately to reduce residue and ensure durability.
 Esthetic harmony: color, gloss, and texture should match the adjacent teeth and tissue—not merely be “painted.”

7. Conclusion
Coloring is not “painting on a layer of color,” but making a material blend into its natural tissue within real light.
Understand each material’s surface and chemistry and choose the right approach—PMMA leans on intrinsic coloring
and surface characterization, resin on same-origin bonding, PEEK on surface treatment before coloring and veneering—
and you can give PMMA, polymers, and PEEK a natural, stable, and lasting clinical result.
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