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Abstract

Food-Contact Tooling and Process Aids Made from Photopolymers is evaluated as the bounded decision of whether a printed tool or process
aid can be supported for a defined food-contact scenario without inferring compliance from cure state or generic resin labels. The controlled
state comprises material identity, final wash/cure, coatings, food type/simulant, temperature, contact time, repeated use, cleaning and wear
state. For ER-289, both cited sources are confined to their stated point-of-use evidence roles. ER-289 defines measurements, transfer logic,
failure modes and release gates specific to this subject; no universal process window, product recipe or compliance conclusion is inferred.
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1. Significance, scope and ownership

ER-289 owns whether a printed tool or process aid can be supported for a defined food-contact scenario without inferring compliance from
cure state or generic resin labels. The review is organised around the decision-specific evidence chain and leaves neighbouring ownership
intact.

1.1. Corpus boundary
Food-contact qualification is kept separate from generic extractables and from end-of-life decisions. ER-86 retains analytical

extractables/leachables, ER-33 washing/extraction effects, and ER-280 route hierarchy. ER-289 owns the contact scenario, migration, cleaning,
wear and regulatory boundary of the tooling or process aid in use.

2. Subject-specific state model and causal chain

For ER-289, causal interpretation begins by freezing material identity, final wash/cure, coatings, food type/simulant, temperature, contact time,
repeated use, cleaning and wear state. Migration, wear and cleaning are coupled because surface damage can expose new material and alter
subsequent extract release during the intended contact scenario.

3. Direct evidence and point-of-use source map

Sanches-Silva and co-workers demonstrated that photoinitiators can migrate from UV-cured printed packaging materials into food simulants
and that migration depends on chemical and simulant properties. This adjacent food-contact evidence is directly relevant to why final-state
migration must be measured rather than inferred. Reference [1] is used for photoinitiator migration into food simulants. Reference [2] is used
for the incumbent analytical extractables/leachables scope.

4. Measurement architecture

The measurement architecture for ER-289 is built around overall/specific migration as applicable to the jurisdiction and intended contact,
extractables/non-target screening, cleaning validation, wear/particle release, coating integrity and repeated-use migration trend. Migration
testing is interpreted with the declared simulant, contact time and temperature, then paired with cleaning and wear evidence for the reuse state
being claimed.

5. Qualification and transfer

Food-contact transfer is scenario-specific. A new food, simulant, temperature, contact duration, cleaning agent or wear state reopens the
migration and surface-history evidence needed for that use.

6. Failure modes and interpretation traps

The central interpretation trap in ER-289 is that a fully cured resin is called food-safe without migration evidence; one
simulant/time/temperature is generalized to all foods; a barrier coating is treated as permanent without wear and cleaning qualification.
Migration, cleaning, wear, extractables and regulatory-scope gates block the common shortcut of treating a cured or clean-looking tool as
automatically suitable for food contact.

7. Non-compensatory release gates

Gate Minimum evidence Blocking failure

Contact scenario Food/simulant, time, temperature, area defined Generic food-safe label
Migration Relevant migrants measured with validated method Cure state used as surrogate
Simulant/use Representative worst-case exposure selected Convenient solvent only
Cleaning Cleaning efficacy and residues controlled Clean appearance only

Wear Surface damage/particle generation represented Pristine tool generalized
Extractables Formulation-specific coverage adequate One analyte called complete
Regulatory boundary Applicable framework separated from science Test result called compliance
Change/reuse Material/process/cleaning changes requalified Prior pass silently extended
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8. Minimum verification experiment

Define the actual food/contact category, select justified simulants and time-temperature conditions, test the final cleaned article including
coating if present, repeat after representative cleaning and wear, and investigate unexpected migrants. Regulatory compliance is assessed
separately against the applicable jurisdiction and authorised substances/limits.

9. Knowledge boundary

Photoinitiator migration is a credible food-contact concern, but food-contact suitability depends on formulation, surface state, contact
conditions, cleaning/wear and jurisdiction. No generic cured-photopolymer food-contact clearance is inferred.

10. Conclusions

ER-289 keeps food-contact claims tied to the declared migration scenario, cleaning and wear history and applicable regulatory boundary rather
than to cure state or visual cleanliness.
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