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Highlights
 Binders are temporary manufacturing constituents whose removal must meet final-material residual limits.
 Bio or aggregate ecological-safety language is not used as a substitute for composition and test evidence.
 Titanium and other biomedical geometries are research-manufacturing examples, not implant outcomes.
 Thermal, debinding and biodegradation values require exact method, test item and report.
 Final suitability depends on powder, binder removal, density, porosity, impurities and sintering.

Abstract
Temporary binders enable shaping of  functional  powders before debinding and sintering.  Binder-level  attributes do not 
transfer automatically to the final component.

Removal  must  be  demonstrated  to  the  residual  limits  required  for  the  final  material  and  use.  Exact  temperatures,  
degradation, melting or biodegradation claims require controlled reports.

Patient-specific  implant  positioning  is  removed.  Titanium and other  powder  geometries  remain  research-manufacturing 
examples pending complete component and device validation.

Keywords binder · powder shaping · debinding · sintering · cold fusion · residual chemistry

Source use. Product evidence is in [1]; powder processing in [2–4]; biological scope and related binder control in [5–6].

1. Feedstock and green-part control
The record identifies functional powder, particle distribution, binder composition/loading, mixing, shaping and green strength.

 Control segregation and porosity.
 Record made-to-order formulation.
 Define green-part acceptance.

Figure 1. WP-38 evidence gates from controlled material description to final acceptance.

2. Debinding and sintering evidence
Removal is quantified through mass loss, residual carbon/chemistry, atmosphere and geometry. Sintering records density, 
porosity, impurities, dimensions and properties.

 Verify temperature claims.
 Challenge thick sections.
 Define residual and density limits.

3. Final-material boundary
A binder-level Bio, degradable or biological attribute does not establish the suitability of the sintered component, particularly  
for implants or regulated uses.
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4. Minimum controlled evidence before release

Control field Required record Release interpretation

Feedstock Powder, binder and loading Catalogue description only until evidence is 
linked

Shaping Process, geometry and green quality Control process variables and change 
triggers

Debinding Profile, atmosphere and residuals Report method, result, uncertainty and 
limits

Sintering Density, impurities, properties and use Apply final acceptance and responsibility 
boundary

Figure 2. WP-38 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
 Aggregate ecological-safety and binder-level biological wording is removed.
 Implant outcomes are not claimed.
 Biodegradation needs method and pass criteria.
 Residual binder must be measured.
 Final component validation remains mandatory.
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6. Conclusions
 Binders are temporary manufacturing constituents whose removal must meet final-material residual limits.
 Bio or aggregate ecological-safety language is not used as a substitute for composition and test evidence.
 Final suitability depends on powder, binder removal, density, porosity, impurities and sintering.
 This corrected candidate remains local and on HOLD until series-wide scientific, metadata and visual release checks are 

complete.

Revision note
Version 6.3 removes aggregate ecological-safety, binder-level biological and implant-platform claims and adds residual-
binder, density, porosity, impurity and final-material gates.
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