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Disclaimer

About the Catalog of Regulatory Science Tools

The enclosed tool is part of the Catalog of Regulatory Science Tools, which provides a peer-
reviewed resource for stakeholders to use where standards and qualified Medical Device
Development Tools (MDDTSs) do not yet exist. These tools do not replace FDA-recognized
standards or MDDTs. This catalog collates a variety of regulatory science tools that the FDA's
Center for Devices and Radiological Health's (CDRH) Office of Science and Engineering Labs
(OSEL) developed. These tools use the most innovative science to support medical device
development and patient access to safe and effective medical devices. If you are considering
using a tool from this catalog in your marketing submissions, note that these tools have not
been qualified as Medical Device Development Tools and the FDA has not evaluated the
suitability of these tools within any specific context of use. You may request feedback or
meetings for medical device submissions as part of the Q-Submission Program.

For more information about the Catalog of Regulatory Science Tools,
email RST_CDRH@fda.hhs.gov.

U.S. Food & Drug Administration [RST240M03.1] 20f4
10903 New Hampshire Avenue

Silver Spring, MD 20993
FDA.GOV


http://www.fda.gov/
https://cdrh-rst.fda.gov/multifunctional-method-quantitative-evaluation-time-dependent-eye-hazard-multiwavelength-laser
https://cdrh-rst.fda.gov/
https://www.fda.gov/medical-devices/medical-device-development-tools-mddt
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/requests-feedback-and-meetings-medical-device-submissions-q-submission-program
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/requests-feedback-and-meetings-medical-device-submissions-q-submission-program
mailto:RST_CDRH@fda.hhs.gov

plY U.S. FOOD & DRUG

ADMINISTRATION

RST Instruction Manual

This Instruction Manual is related to the development and implementation [1] of an RST focused on a
multifunctional method for quantitative evaluation of time-dependent eye hazards from
multiwavelength laser pointers. Recently, high-power portable hand-held low-cost laser products,
including laser pointers, have become more prevalent due to advances in laser technologies. However,
due to misclassification by vendors, these laser products pose serious safety concerns for potential
eye and skin tissue damage, including temporary or permanent blindness. Multiple cases of serious
eye damage have been recently reported, including full-thickness macular holes caused by exposure
to a high-power green (532 nm) laser pointer [2] and a high-power green handheld laser [3]. Because
of their high-power levels, complex multiwavelength output, and time-varying radiation
characteristics, hazard evaluation of laser pointers has become more challenging and requires
innovative test approaches. To address this major research gap and challenge, we have developed
and implemented a novel multifunctional test method for quantitative safety evaluation of critical
radiant characteristics of these laser products.

A principal RST setup developed for quantitative evaluation of time-dependent eye hazards posed by
green laser pointers is illustrated in Fig. 1a [1]. It includes three independent measurement channels
for simultaneous time-dependent radiant power assessment of spectrally and spatially separated
multiwavelength visible (532 nm) and unintended NIR (808 nm and 1064 nm) laser radiation
components. The RST provides time-dependent radiant power data, such as the presented typical
plots shown in Fig. 1b. These quantitative data are employed for performing standard eye safety
evaluation analysis for assessing the correct laser classification and hazardous exposure conditions
defined for all tested laser radiation components.
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Figure 1: (a) Principal method setup developed for safety evaluation of time-dependent eye hazards posed by
green laser pointers. (b) Example laser safety data collected at three detected wavelengths: the fundamental
near-infrared (1064 nm), pumping near-infrared (808 nm), and second-harmonic green (532 nm). [1]
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The RST test procedure for quantitative safety evaluation of time-dependent eye hazards from
multiwavelength laser pointers includes the following main steps:

e Employ the test methodology and principal RST schematic presented in Fig. 1 and described in
Ref.

[1] including specifications of the key RST components to test green laser pointers.

e Measure time-dependent radiant power values using three independent detecting channels
designed for simultaneous power assessment of the second-harmonic green (532 nm),
pumping NIR 808 nm), and fundamental NIR (1064 nm) wavelengths.

e Perform standard laser classification evaluation using the measured time-dependent radiant
power values for all laser radiation components to assess the standard Accessible Emission
Limits (AEL) and the resulting correct standard laser classification.

e Perform a standard eye safety evaluation analysis using the measured time-dependent
radiant power values to assess the hazardous exposure conditions and safety concerns
related to the cases of exciding the standard maximum permissible exposure (MPE) and
injury threshold limits.

e Thestandard eye hazard analysis can be performed according to the test conditions and safety
limits specified in a recommended standard IEC 60825-1 [4].
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