
3Dresyns® Technical White Paper Series · WP-18 · Version 5.3 · www.3Dresyns.com

© 2026 3Dresyns by Resyner Technologies S.L. · www.3Dresyns.com Page 1

Radiopaque, Low-Attenuation and Neutron-
Attenuating VPP Composites
Application-specific characterization of printed parts across X-ray, CT and neutron fields

Dr. Juan Segurola, founder and Scientific Director · 3Dresyns by Resyner Technologies S.L. · General Etxague 15B, 20003 Donostia / San 
Sebastián, Gipuzkoa, Spain · info@3dresyns.com · www.3Dresyns.com

Highlights
 Attenuation depends on final composition, loading, thickness, geometry, spectrum and acquisition conditions.
 Base resins are described as without intentionally added radiopaque filler, not universally radio-transparent.
 ISO 4049 applies only to polymer-based restorative and luting materials within its scope.
 Concentrate composition and final printed-mixture composition are reported separately.
 X-ray/CT evidence does not establish MRI behaviour; neutron attenuation does not establish gamma shielding.

Abstract
VPP parts can be formulated for different X-ray or neutron attenuation, but performance is not a formulation label alone. It 
depends  on  cured  composition,  additive  loading,  thickness,  geometry,  spectrum,  acquisition  protocol  and  application 
acceptance criteria.

The  portfolio  includes  a  radiopaque  Try-In  material,  a  radiopaque  concentrate  and  neutron-attenuating  concentrates. 
Quantitative or comparative claims require a report for the final cured formulation and measurement conditions. Base resins 
are described only as without intentionally added radiopaque filler.

ISO 4049:2019 is restricted to polymer-based dental restorative and luting materials. Its radiopacity concepts may inform 
other measurements but do not make a Try-In or planning aid compliant. Finished devices require device-specific biological 
and regulatory validation.
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Source  use.  Product  performance  evidence  is  controlled  in  [1];  dental  and  biological  scope  in  [2–3];  radiological 
measurement context in [4–6].

1. Measurement record
Every  claim  records  final  cured  composition,  specimen  dimensions  and  density,  additive  loading  in  the  final  mixture, 
equipment, beam quality or spectrum, geometry, calibration reference, result, uncertainty and acceptance criterion.

 Distinguish concentrate from final-mixture loading.
 Report X-ray/CT and neutron results separately.
 Use measured curves or values rather than marketing arrows.

Figure 1. WP-18 evidence gates from controlled material description to final acceptance.

2. Standards and modality scope
ISO 4049 requirements apply only when the product and intended purpose fall within its restorative/luting scope. A separate 
method and acceptance criterion are defined for a Try-In or planning aid. X-ray/CT characterization does not imply MRI 
visibility, artefact, heating or compatibility.

 Do not infer radiotransparency from backbone chemistry.
 Do not extend neutron attenuation to gamma shielding.
 State energy spectrum and use thickness.
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3. Biological and regulatory boundary
Transition-metal-free  and  non-radioactive  are  composition  statements  only.  They  do  not  establish  biological  safety  or 
finished-device conformity. Clinical workflow accuracy, registration and dose decisions require validation beyond material 
selection.

4. Minimum controlled evidence before release

Control field Required record Release interpretation

Formulation Final cured composition and loading Catalogue description only until evidence is 
linked

Field Modality, energy/spectrum and geometry Control process variables and change 
triggers

Measurement Calibration, result and uncertainty Report method, result, uncertainty and 
limits

Use Acceptance, biology and device validation Apply final acceptance and responsibility 
boundary

Figure 2. WP-18 separates catalogue positioning, measured evidence and final application decisions.

KEY INSIGHT
Precise product or application language is retained only when the exact formulation, 
method, processed specimen and controlled evidence can be traced.

5. Limitations
 No attenuation label is universal across thickness and field conditions.
 ISO 4049 scope is not transferred to a non-restorative Try-In.
 X-ray/CT data do not establish MRI compatibility.
 Neutron attenuation does not establish complete radiation protection.
 Performance claims remain held without traceable product reports.
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6. Conclusions
 Attenuation depends on final composition, loading, thickness, geometry, spectrum and acquisition conditions.
 Base resins are described as without intentionally added radiopaque filler, not universally radio-transparent.
 X-ray/CT evidence does not establish MRI behaviour; neutron attenuation does not establish gamma shielding.
 This corrected candidate remains local and on HOLD until series-wide scientific, metadata and visual release checks are 

complete.

Revision note
Version 5.3 restricts ISO 4049 to its scope, replaces universal radiopaque/radio-transparent labels with condition-specific 
measurement requirements, separates concentrate and final-mixture loading, and removes unsupported MRI and neutron-
shielding extensions.
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