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Abstract
Regulatory  change  affects  photopolymer  manufacturing  through  multiple  instruments  whose  scope,  jurisdiction,  legal  subject  and  
transition  date  are  not  interchangeable.  This  review develops  a  bounded regulatory-foresight  architecture  using  only  the  controlled  
regulatory corpus used in this review. The evidence base supports instrument-specific discussion of the EU Medical Device Regulation,  
harmonised classification and labelling of TPO, the EU cosmetics prohibition recorded for TPO, sustainability-reporting context and the 
Ecodesign for Sustainable Products Regulation/digital-product-passport context. It does not support a comprehensive map of all emerging  
digital-manufacturing duties, and no duty is asserted here from the AI Act, Data Act or any other instrument absent from the controlled  
base. The engineering contribution is a transition-state record that separates material supplier, legal manufacturer, product class, regulated  
substance, effective date, evidence obligation and change-control consequence. The review does not state that any 3Dresyns material or  
finished device is compliant. A hypothetical transition record separates applicability, documentary consequences and technical changes to  
the product configuration.

Keywords: photopolymer; regulatory foresight; transition state; MDR; TPO; CLP; ecodesign; digital product passport; evidence; change 
control

1. Scope and evidence boundary
Regulatory foresight is useful only when the object of the duty is named precisely. A substance classification, a medical-device material  
constraint, a quality-management requirement and a digital-product-passport provision do not bind the same actor or the same object. This  
review therefore  treats  each  regulatory  statement  as  a  tuple:  instrument,  jurisdiction,  date/status,  regulated  object,  bound  role  and  
engineering consequence.

The public regulatory base used here is limited to the official instruments and standards listed in the references. This review therefore  
carries only statements that can be tied to those public instruments or to the controlled standards references already present in the source  
base.

This review is not a legal opinion and does not claim completeness. In particular, it makes no claim about the AI Act, Data Act or any  
other digital-manufacturing instrument absent from the evidence base used in this review.

2. The regulated object must be separated from the manufacturing technology
Photopolymerisation is a manufacturing technology and material family, not a regulatory class. The same photocurable chemistry can  
appear  in  an  industrial  component,  a  dental  workflow,  a  biomedical  research  construct  or  a  consumer-facing  product.  The  legal  
consequence therefore arises from the regulated object and role, not from the presence of photopolymerisation alone.

For medical devices, Regulation (EU) 2017/745 is the controlling EU device instrument in the evidence base [1]. Annex I 10.4.1 and  
10.4.2  address  CMR  category  1A/1B  substances  above  0.1%  w/w  where  the  conditions  of  that  section  apply,  with  justification  
requirements tied to the device context [1]. That is a device-level rule. It is not evidence that every photoresin is a medical device, or that  
a raw-material supplier is automatically the legal manufacturer of a finished device.

3. Substance-status transitions can move independently of product qualification
Commission Delegated Regulation (EU) 2024/197 is the harmonised classification-and-labelling act used here for the TPO transition [2]. 
Regulation  (EU)  2025/877  provides  the  separate  cosmetics  prohibition,  including  Annex  II  entry  1731  and  its  application  from 1 
September 2025 [3]. These are separate regulatory mechanisms and must not be collapsed into a single statement that TPO is simply  
'banned'.

The engineering implication is  procedural:  a  material  change triggered by substance  status  may require  reformulation,  substitution, 
evidence renewal, customer communication or product-specific requalification depending on the regulated use. The regulatory fact alone  
does not determine the technical replacement route.

4. Sustainability reporting and product-information duties are a separate transition stream
Regulation (EU) 2024/1781 establishes the Ecodesign for Sustainable Products framework and its digital-product-passport architecture  
[4]. In this review those instruments are used only to establish a documentation-and-product-information direction already present in the  
controlled corpus. They are not used to invent a product-specific duty, a universal implementation date or a claim that a particular  
photopolymer product is within a delegated-act scope that has not been demonstrated here.

For engineering teams, this means that composition boundaries, product identity, process history and end-of-life evidence may need to be 
organised so that later product-information duties can be answered without reconstructing history from memory. That is an evidence-
readiness architecture, not a declaration that every data field is legally mandatory today.
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5. Quality systems do not replace product acceptance criteria
ISO 13485:2016 is  used here  for  medical-device  quality-management-system traceability  [5].  It  explicitly  separates  the  QMS from 
biological, mechanical and clinical acceptance criteria. ISO 10993-1, ISO 10993-5 and ISO 10993-12 are retained as biological-evaluation  
and specimen-preparation references [6-8]. Their presence supports the distinction between process documentation and product-specific  
evidence; it does not make a photoresin or device compliant by citation.

A robust transition record should therefore capture at least: the change trigger; the instrument and status; the affected material or product;  
the role responsible for assessment; the evidence that may be invalidated; the controlled change decision; and the date from which the new  
state is used. This is an author-proposed engineering record, not a regulatory form.

6. Transition-state architecture
A regulatory transition can be represented as a controlled state change rather than a binary before/after label. The useful questions are:

1. What exact instrument or official act changed?
2. Which jurisdiction and date/status apply?
3. What object is regulated: substance, formulation, device, product information or organisational system?
4. Which actor is bound in the specific context?
5. Which existing evidence remains valid and which evidence must be revisited?
6. What downstream records, labels, technical files or customer declarations may need controlled revision?
This structure prevents three common errors: treating a substance restriction as a universal product ban; treating a QMS standard as a  
product-performance requirement; and treating a future information architecture as if every field were already mandatory.

7. A transition record linked to a specific role and object
The proposed regulatory-change record begins with the official  instrument and the particular  provision under consideration.  It  then  
identifies  the affected substance or  product,  the  activity  being performed,  the actor's  role and the relevant  jurisdiction.  These facts  
determine the applicability question. A substance name appearing in a new instrument is insufficient to conclude that every material  
containing it is subject to the same restriction in every use.

A hypothetical transition assessment can illustrate the method. An organisation receives notice of a change concerning a constituent used  
in a formulation. It first verifies the official text and its dates, then compares the defined scope with the actual formulation, product and  
activity. If the provision addresses a different product category, that non-applicability conclusion needs its own documented rationale. If it  
applies, the record identifies the affected evidence and obligations rather than treating the notice as a generic instruction to replace the  
constituent.

This example supplies a reasoning sequence, not a legal determination for a real formulation. The scope and dates of any actual decision  
must be supported by the current official instrument.

8. Track evidence impact separately from document impact
A regulatory transition can require review of  declarations or  technical  records without  invalidating every experimental  observation.  
Conversely, a formulation change made in response to the transition can make existing material-performance evidence unrepresentative.  
The proposed assessment therefore has separate columns for the legal or documentary consequence and the technical consequence of the  
producer's response.

For example, updating a controlled classification record and reformulating a material are different actions. The former may preserve the  
physical object; the latter creates a changed object whose evidence needs examination. A decision record should show which action was  
taken and why, and should not carry performance conclusions to the changed formulation solely because the regulatory purpose was  
satisfied.

The record would retain the instrument version, interpretation, product configuration, affected documents, affected technical evidence and  
completion status. It would also preserve an unresolved applicability question rather than close it through a general summary. This makes  
foresight operational: the purpose is to identify the decision and evidence that must change when an authoritative event occurs, without  
forecasting future law or extending a sector-specific rule beyond its scope.

Regulatory transition tests for manufacturing changes

For  each  proposed  regulatory  change,  distinguish  publication  of  a  legal  instrument,  entry  into  force,  applicability  date,  transitional  
provisions and the obligations of the specific economic operator. The appearance of a new policy document does not itself impose a new 
conformity duty on all photopolymer formulations or all 3D-printed articles.

A controlled  transition  assessment  starts  from a  named product  and  market:  identify  legal  role,  intended  use,  composition,  hazard  
classification, manufacturing claims, current conformity evidence and product-information requirements. Record which facts are known, 
which depend on authoritative interpretation and which require external legal review. Avoid using a generic future-regulation forecast as a  
release gate.

Supplementary critical engineering analysis

Regulatory change-impact surveillance
Regulatory foresight needs an event-triggered mechanism rather than a static list of upcoming instruments. Each tracked change should  
identify jurisdiction, legal status, entry-into-force or application date, affected economic operator, material or product family and the 
precise technical evidence potentially impacted. Draft consultations must not be treated as binding requirements. A documented trigger-
to-action trail permits timely responses without repeatedly qualifying unaffected articles.
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Separating documentation from requalification
A new  reporting  format  may  require  a  metadata  update  without  altering  product  properties.  By  contrast,  a  restriction  affecting  a  
formulation constituent or a change in declared intended use may require a technical reassessment. These should be separate decision  
branches with explicit evidence, approval ownership and preserved prior records. Scenario analysis can help prioritise monitoring, but  
prediction must remain distinguishable from the text of enacted law.

Critical synthesis: Regulatory foresight as a controlled evidence process

A regulation, a final guidance, a draft standard and a stakeholder forecast have different legal force. Transition planning should therefore  
log the jurisdiction, formal status,  effective date,  scope, responsible actor and affected dossier element for each possible change. A  
proposed rule can justify preparing contingency data without justifying a claim that compliance is already mandatory. Likewise, a new  
digital documentation obligation may change record management without requiring reformulation or a new clinical or mechanical test.

A useful prospective review evaluates triggers rather than dates alone. For every candidate change, define a source that can confirm its  
enactment, an internal product or process it may affect, and a decision threshold for updating risk files, labelling, evidence or supply-chain  
controls. A counterfactual check asks which actions would remain justified if the proposal were withdrawn. Such a check separates robust  
preparation from speculative requalification and reduces unnecessary testing.

Distinguishing legal change from engineering implications

Regulatory  horizon  scanning  must  distinguish  a  published  legislative  text,  an  implementing  act,  a  consultation,  a  nonbinding 
recommendation and an interpretation by a commercial adviser. Those sources differ in authority and in the conditions under which they  
create obligations. For each proposed change, record the jurisdiction, legal basis, economic operator, product category, relevant dates and  
transitional provisions. The fact that a rule addresses chemicals or digital information generally does not demonstrate that it applies to  
every vat-photopolymerised part.

A useful manufacturer-level impact assessment follows a specific product through formulation, production, supply and intended use. It  
identifies the evidence already generated for chemical classification, product safety, intended-purpose claims, batch genealogy and post-
processing. Only after establishing applicability should a gap be converted into a controlled action such as reformulation, additional test  
evidence, revised technical documentation or supply-chain reporting.

Forecast uncertainty is itself a review outcome. Proposed legislation should be presented as a scenario with named assumptions, not as an  
enacted requirement; voluntary initiatives should not be described as compulsory certification. Scientific adequacy, legal compliance and  
commercial market access can require distinct reviews by different experts. The article cannot substitute generalized commentary for  
product-specific legal assessment.

9. Limits
The controlled base is selective. It is strong enough for the specific instruments named above, but it is not a comprehensive regulatory  
survey of digital manufacturing. No assertion is made here about instruments absent from the evidence base used here. No jurisdiction-
independent duty is inferred. No transition date is transferred from one instrument to another. No statement of compliance, certification or  
regulatory suitability is made for any 3Dresyns material or finished device.

10. Conclusions
Regulatory foresight for photopolymer manufacturing is best handled as evidence-controlled transition management. The relevant unit is  
not 'regulation' in the abstract but a specific instrument acting on a specific object, role, jurisdiction and date. The controlled corpus  
supports a bounded architecture spanning EU medical-device material constraints, TPO regulatory transitions, quality-system separation 
and sustainability/product-information context.  It  does not  support  a  comprehensive map of all  emerging digital-manufacturing law.  
Maintaining that boundary is part of the engineering method.

References
1. Regulation (EU) 2017/745 on medical devices (EU MDR). Official Journal of the European Union.
2. Commission Delegated Regulation (EU) 2024/197 of 19 October 2023 amending Regulation (EC) No 1272/2008 on harmonised  
classification and labelling of certain substances. Official Journal of the European Union L 2024/197.
3. Regulation (EU) 2025/877 of 12 May 2025, including Annex II entry 1731 and application from 1 September 2025. Official Journal of  
the European Union.
4. Regulation (EU) 2024/1781 establishing a framework for the setting of ecodesign requirements for sustainable products, including its  
digital-product-passport architecture.
5. ISO 13485:2016. Medical devices - Quality management systems - Requirements for regulatory purposes.
6.  ISO 10993-1:2025. Biological  evaluation of medical  devices -  Part  1:  Requirements and general  principles for  the evaluation of  
biological safety within a risk management process.
7. ISO 10993-5:2009. Biological evaluation of medical devices - Part 5: Tests for in vitro cytotoxicity.
8. ISO 10993-12:2021. Biological evaluation of medical devices - Part 12: Sample preparation and reference materials.

Competing interests
The author is Founder, CEO and CTO of 3Dresyns by Resyner Technologies S.L. The company develops and supplies photoresins and 
related process materials. No proprietary formulation, manufacturing sequence, process window or comparative product recommendation  
is disclosed.



3Dresyns Engineering Publications · ER-492

3Dresyns Engineering Publications · ER-492 · 2026 · Page 4

Data availability
No new experimental dataset was generated. The public regulatory statements are tied to the instruments and standards identified in the 
references.

Copyright
© 2026 Juan Segurola. All Rights Reserved.


	Abstract
	1. Scope and evidence boundary
	2. The regulated object must be separated from the manufacturing technology
	3. Substance-status transitions can move independently of product qualification
	4. Sustainability reporting and product-information duties are a separate transition stream
	5. Quality systems do not replace product acceptance criteria
	6. Transition-state architecture
	7. A transition record linked to a specific role and object
	8. Track evidence impact separately from document impact
	Regulatory transition tests for manufacturing changes
	Supplementary critical engineering analysis
	Regulatory change-impact surveillance
	Separating documentation from requalification

	Critical synthesis: Regulatory foresight as a controlled evidence process
	Distinguishing legal change from engineering implications

	9. Limits
	10. Conclusions
	References
	Competing interests
	Data availability
	Copyright

