ASSESSMENT OF PHOTOBIOLOGICAL SAFETY AND CHALLENGES WITH NEW
RESEARCH FINDINGS AND NEW APPLICATIONS

Abstract

Although CIE S 009/ IEC 62471 (CIE/IEC, 2002) is the international standard for photobiological safety
assessment, its coverage of long-term effects has been questioned (CIE, 2016; ISO/CIE, 2019; ISO/CIE,
2024), particularly for wearables, cosmetic/nail devices, and broad-spectrum UV-to-IR products. This
workshop will explore potential CIE S 009 / IEC 62471 (CIE/IEC, 2002) amendments and
complementary guidance on cumulative exposure and measurement harmonization, focusing on action
spectra and measurement methods, close-to-skin and contact-use products, and the integration of
cumulative-effect science into the CIE photobiological safety framework.
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Workshop description
Target Audience

Experts involved in photobiological safety research, product development, testing, and standardization.
This includes professionals from lighting and device manufacturers, third-party testing laboratories,
regulatory bodies, and academic researchers in photobiology, dermatology, and optical radiation health
sciences.

Aims

This workshop evaluates the current state of photobiological safety assessment at the intersection of
new research findings and new product applications. CIE S 009:2002 / IEC 62471:2006 remains the
global benchmark for acute hazard assessment, and explicitly excluding long-term cumulative effects.
However, two factors prompt a review. First, independent photomedical research continues to report
biological responses—such as skin photoaging, and blue-light interactions—that may appear to occur
outside the standard's defined scope. Second, novel product geometries (e.g., close-contact cosmetic
devices) challenge the standard's original test assumptions. Concurrently, CIE Division 6 maintains a
portfolio of technical reports and weighted spectra—including ISO/CIE 28077:2024
(photocarcinogenesis) and ISO/CIE 17166:2019 (erythema reference spectrum)—that provide essential
data for understanding extended exposures. The workshop aims to clarify how these new findings and
the existing CIE knowledge base can inform potential future updates to CIE S 009 or the development
of complementary guidance within CIE/D6.



Format and Activities

The 90-minute session is structured into two segments.

Part 1 — Context and Landscape (~ 30 min)

A consolidated introductory briefing covering three interconnected dimensions:

The CIE S 009 Baseline: A recap of the standard’s acute boundary, risk-group logic, and the
explicit exclusion of long-term exposure. This section will also touch upon ISO/CIE 17166:2019,
whose spectral data underpins CIE S 009’s ultraviolet hazard calculations.

New Research and the CIE Portfolio: A survey of recent photomedical findings concerning
cumulative effects (e.g., photoaging, repeated exposures) contrasted with established CIE
publications.

Application and Measurement Challenges: An overview of how new product categories
(wearables, nail devices, extended-duration near-eye emitters) interact with existing test
protocols.

Part 2 — Interactive Discussion (~ 60 min)

Moderated discussion structured around three core threads:

Technical Refinement: Evaluating whether CIE S 009’s technical content (action spectra,
geometry rules) requires updating based on contemporary scientific data.

Measurement Harmonization: Identifying specific causes of inter-laboratory variability in testing,
particularly for close-to-skin and extended-duration products, and proposing pathways to
consistent application of CIE S 009.

Framework Integration: Defining the appropriate division of work within CIE/D6—determining
which issues warrant amendments to CIE S 009, which require new standalone publications
(e.g., for cumulative exposure), and which remain subjects for further research.

Expected Outcomes

The workshop is designed to produce two tangible outputs:

A Structured Gap Analysis: A documented list identifying specific shortcomings in current
standards or guides, categorized by priority and feasibility.

A Draft Roadmap for D6: A preliminary list of Candidate Work Items (CWIs), distinguishing
between potential revisions to CIE S 009, proposals for new Technical Reports (e.g., on
extended-duration use or measurement harmonization), and recommendations for targeted
research programs.
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