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Overview

B

Highlights

= OSHA/Laser Institute of America (ILIA) Alliance: A collaborative
relationship to foster safer and more healthful American workplaces.
The Alliance provides LIA's members and others, including small
businesses with information, guidance, and access to training
resources that will help them protect employees' health and safety,
particularly in reducing and preventing exposure to laser beam and
non-beam hazards in industrial and medical workplaces. Safety
bulletins and fact sheets can be found on this webpage.

= Hospitals. OSHA eTool. Focuses on some of the hazards and controls
found in the hospital setting and describes standard requirements as

well as recommended safe work practices for employee safety and
health.

LASER is an acronym which stands for Light Amplification by Stimulated
Emission of Radiation. The laser produces an intense, highly directional beam
of light. The most common cause of laser-induced tissue damage is thermal in
nature, where the tissue proteins are denatured due to the temperature rise
following absorption of laser energy.

The human body is vulnerable to the output of certain lasers, and under
certain circumstances, exposure can result in damage to the eye and skin.
Research relating to injury thresholds of the eye and skin has been carried
out in order to understand the biological hazards of laser radiation. It is now
widely accepted that the human eye is almost always more vulnerable to
injury than human skin.
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Standards
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Laser hazards are addressed in specific OSHA standards for general industry.
This section highlights OSHA standards and documents related to laser
hazards
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OSHA Standards
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General Industry (29 CFR 1910)
(—RBEE% (29 CFR 1910))

General Industry (29 CFR 1910)
(—#i& ZE % (29 CFR 1910))

Related Information
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1910 Subpart I -

Pers.onal Protective 1910.132, General requirements. Related Information
Equipment (1910.132, —fiEZEREI18)
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=] 1910.133, Eye and face protection. Related Information
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For information related to the construction, see the Laser
Hazards — Construction page.
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State Plan Standards

There are 29 OSHA-approved State Plans operating state-wide occupational
safety and health programs. State Plans are required to have standards and
enforcement programs that are at least as effective as Federal OSHA and may
have different or more stringent requirements.
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Additional Letters of Interpretation

Note: The letters in this list provide additional information that is not
necessarily connected to a specific OSHA standard highlighted on this
Safety and Health Topics page.

» Use of laser guarding systems with hydraulic press brakes (February
11, 2004).

»  Workplace exposure limits for ultra-violet radiation (February 26,
2003).

= Hazards of Smoke Generated from Surgical Procedures (April 18,
1996).

» Laser standards applicable to a surgical laser program (June 03,
1987).
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*= No specific standards regulate supermarket laser scanning
equipment (April 29, 1985).
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American National Standards Institute (ANSD)

The Z136 series of laser safety standards are voluntary consensus standards
that have been approved by the American National Standards Institute
(ANSID). The Laser Institute of America (LIA) is the secretariat to the
committee that produces the Z136 standards, as well as publisher of the
series.

» 7136.1, American National Standard for Safe Use of Lasers

= 7136.2, American National Standard for Safe Use of Optical Fiber
Communication Systems Utilizing Laser Diode and LED Sources

»  7136.3, American National Standard for Safe Use of Lasers in Health
Care

»  7136.4, American National Standard Recommended Practice for
Laser Safety Measurements for Hazard Evaluation

»  7136.5, American National Standard for Safe Use of Lasers in
Educational Institutions

» 7136.6, American National Standard for Safe Use of Lasers Outdoors
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= Z136.7, American National Standard for Testing and Labeling of
Laser Protective Equipment

=  7136.8, American National Standard for Safe Use of Lasers in
Research, Development, or Testing

=  7136.9, American National Standard for Safe Use of Lasers in
Manufacturing Environments
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ANSI B11.21. Safety Requirements for Machine Tools Using Lasers for
Processing Materials. This standard applies to machine tools using a laser
for processing materials and its associated equipment It describes the
hazards generated by such machines and states the protective measures to
be incorporated into such machines The standard also contains
requirements for the information provided with such machines
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Food and Drug Administration (FDA)

R ERAG /G (FDA)

FDA/The Center for Devices and Radiological Health (CDRH) is a regulatory
bureau within the U.S. Federal Food and Drug Administration (FDA) of the
Department of Health and Human Services. CDRH has been chartered by
Congress to standardize the performance safety of manufactured laser products.
All laser products that have been manufactured and entered into commerce,
after August 2, 1976, must comply with these regulations. These regulations, 21
CFR Part 1040, are also known as the Federal Laser Product Performance
Standard (FLPPS). Specific guidance for FLPPS implementation is covered in
ANSI/LIA Z136.1.

See 21 CFR Part 1040 Performance standards for light-emitting products

1040.10 Laser products
1040.11 Specific purpose laser products
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National Fire Protection Association (NFPA)

National Fire Protection Association (NFPA) 115: Standard for Laser Fire
Protection. This standard provides minimum fire protection requirements for
the design, manufacture, installation and use of lasers and associated
equipment. It also contains criteria for training and responding to fire
emergencies involving lasers. Chapters cover classification of lasers, evaluation
of laserbeam ignition potential, laser beam ignition, fire safety requirements for
laser equipment, flammable gases, reactive gases, ignitable liquids used in laser
systems, operations and administration, and emergency preparedness.
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International Electrotechnical Commission (IEC)

This is a global organization that publishes consensus-based International
Standards and manages conformity assessment systems for electric and
electronic products, systems and services, collectively known as
electrotechnology.
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= JEC 60601-2-22: Medical electrical equipment - Part 2-22: Particular
requirements for basic safety and essential performance of surgical,
cosmetic, therapeutic and diagnostic laser equipment.

= JEC 60825-1- Safety of laser products - Part 1: Equipment classification
and requirements. Applicable to the safety of laser products emitting
laser radiation in the wavelength range 180nm to 1mm.

= JEC 60825-2 Safety of laser products - Part 2: Safety of optical fiber
communication systems (OFCS). Provides requirements and specific
guidance for the safe operation and maintenance of optical fiber
communications systems (OFCS).

»  JEC TR 60825-3: Safety of laser products - Part 3: Guidance for laser
displays and shows. Technical report that gives guidance on the
planning and design, set-up and conduct of laser displays and shows
that make use of high power lasers.
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IEC 60825-4- Safety of laser products - Part 4: Laser guards. Specifies
the requirements for laser guards, permanent and temporary (for
example for service), that enclose the process zone of a laser processing
machine, and specifications for proprietary laser guards.

IEC 60825-5: Safety of laser products - Part 5: Manufacturer's checklist
for IEC 60825-1.

IEC TR 60825-8: Safety of laser products - Part 8: Guidelines for the safe
use of laser beams on humans. This serves as a guide to the employer,
the responsible organization, the laser safety officer, the laser operator
and other persons involved, on the safe use of lasers and laser
equipment classified as class 3B or class 4. This technical report
explains control measures recommended for the safety of patients, staff,
maintenance personnel and others.

IEC 60825-12- Safety of laser products - Part 12: Safety of free space
optical communication systems used for transmission of information.
Provides requirements and specific guidance for the manufacture and
safe use of laser products and systems used for point-to-point or point-to-
multipoint free space optical data transmission.

IEC TR 60825-13- Safety of laser products - Part 13; Measurements for
classification of laser products. Provides manufacturers, test houses,
safety personnel, and others with practical guidance on methods to
perform radiometric measurements or analyses to establish the emission
level of laser energy in accordance with TEC 60825-1: 2007.

IEC TR 60825-14- Safety of laser products - Part 14: A user's guide. This
technical report provides guidance on best practice in the safe use of
laser products that conform to IEC 60825-1.

IEC TR 60825-17- Safety of laser products - Part 17: Safety aspects for
use of passive optical components and optical cables in high power
optical fiber communication systems. Recommends safety measures to
protect against effects caused exclusively by thermal, opto-mechanical
and related effects in passive optical components and optical cables used
in highpower optical fiber communication systems.
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International Standards Organization (1SO)

This is a global organization that publishes consensus-based International
Standards and manages conformity assessment systems for electric and
electronic products, systems and services, collectively known as
electrotechnology.

ISO 11553-1: Safety of machinery - Laser processing machines - Part 1:

General safety requirements. Describes hazards generated by laser
processing machines, and specifies the safety requirements relating to
radiation hazards and hazards generated by materials and substances.
It also specifies the information to be supplied by the manufacturers of
such equipment.

ISO 11553-2: Safety of machinery - Laser processing machines - Part 2:

Safety requirements for hand-held laser processing devices. Purpose of
this standard is to draw attention to the particular hazards related to
the use of hand-held laser and hand-operated laser processing devices
and to prevent personal injury.

ISO 11553-2: Safety of machinery - Laser processing machines - Part 2:

Safety requirements for hand-held laser processing devices. Purpose of
this standard is to draw attention to the particular hazards related to
the use of hand-held laser and hand-operated laser processing devices
and to prevent personal injury.
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Construction Industry (29 CFR 1926) Related Informatio
(EBEREE % (29 CFR 1926) (BB:E T B1EER)

(BEHERZE : FOT 5 —Z 4 2F
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1926 Subpart D, 1926.54, Nonionizing radiation Related Information

Occupational Health

and Environmental

Controls

1926 Subpart E, 1926.102, Eye and face protection. Related Information

Personal Protective See paragraph (b)(2) for information related to

and Life Saving Laser protection.

Equipment

For additional information on specific state plans or other general B E DM FHH R0 F DAt D — R IEYEIZ B+ 2 BN ERIC OV T, — R YE
standards, see the general industry Standards section. D7 varESRL T EEN,
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State Standards

There are twenty-eight OSHA-approved State Plans,
operating state-wide occupational safety and health
programs. State Plans are required to have standards and
enforcement programs that are at least as effective as OSHA's
and may have different or more stringent requirements.

For additional information on specific state plans or other
general standards, see the general
industry Standards section.
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Additional Letters of Interpretation

Note: The letters in this list provide additional information that is not
necessarily connected to a specific OSHA standard highlighted on this Safety
and Health Topics page.

= (Clarification of the terms "direct staring”" and "incidental observing".
(June 13, 1994). Provides clarification of the standard addressing the
use of lasers (29 CFR 1926.54()).

= (Class I Lasers. (July 12, 1993).

= "De Minimis Violation" Status accorded to power lasers used in the
construction industry. (October 21, 1992).

* Necessary training for laser equipment operators. (September 21,
1992).
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» Degree of hazard associated with low power lasers in construction | ® ®REICRBITAEH 1L —F—DfEHRIEORE (199249 A 17 A)
industry. (September 17, 1992).

o LV HHBEEDHR (198242 4 1 H)

» Interpretation on construction standard for lasers. (February 1, 1982).

FERR DB

Hazard Recognition

. , , FHRICHATERIL, —REXOBEROBHIEZ v a v a2BZHLTIES
For information on controls, see the general industry Hazard |

Recognition section.

The following references aid in recognizing laser hazards in the workplace.

LUFDOZECHRIT, BHZRT 5 L —F— DM Z T T 2 DITRLH £,

® Laser Hazard Classes (source: U.S. FDA Laser Hazard Classes)

o L —V—fERES TR (i KEFDA V—Y—fBREY 7 R)

(
Class FDA |[Class IEC |Laser Product Hazard Product Example
(BmEE |(ERESRE |[(L—Y—ER0EKEMH) (85 D Hi)
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I 1, 1IM Considered non-hazardous. Hazard increases if viewed with laser printers (L—H—71J>4—)
optical aids, including magnifiers, binoculars, or telescopes. CD players (CD 7L—v—)
(ERMEITIEWNEHRTEIND, =1L, I KEE. WERFEX (X L=EE DVD players (DVD 7L—¥—)
EDRFHBLRAVTHELLGS ., BRELSET,)

IIa, II 2, 2M Hazard increases when viewed directly for long periods of bar code scanners (/\—a—KXF¥yF—)
time. Hazard increases if viewed with optical aids.
(REMEZRILBERMNBERLET . AFHMEZERALTRS
LRERMERLET,)

IIa, II 2, 2M Hazard increases when viewed directly for long periods of bar code scanners (/\—a—RKXF¥¥F—)
time. Hazard increases if viewed with optical aids.
(REEHERT ALBRENET  AERBEAVTHRET LHLE
FRIEAET )

IIIa 3R Depending on power and beam area, can be momentarily laser pointers (L —HRA>42—)
hazardous when directly viewed or when staring directly at
the beam with an unaided eye. Risk of injury increases
when viewed with optical aids.
(HARUVE—LEREICES>TIE. BEERALIZGEEPRIETE—
LEBHFALGE ., —RHHICEREGDHAREENHYET SLFH
HEAVWTRBT HL BEOVRINEFYET )

Illb 3B Immediate skin hazard from direct beam and immediate eye laser light show projectors (L—H—3i3—RA7O
hazard when viewed directly. =)
(B ARICEIRE~DEBFOBREVEERSEEFOE A~ industrial lasers (FE £RHL—4%—)
DfER) research lasers (AL —H—)

I\ 4 Immediate skin hazard and eye hazard from exposure to laser light show projectors (L—H—3i3—RA70Tx

either the direct or reflected beam; may also present a fire
hazard.

(EEX TR LIZE—LADIIEICLDRE~DENEFEIRME
BRUBRANDEREAH D, KKDEEELELTFD,)

95—)

industrial lasers (EEAL—H—)

research lasers (AR AL —H—)

medical device lasers for eye surgery or skin

treatments ( IRF F MO K EABRAERERL—F—)
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Possible Solutions

Many workers are unaware of the potential hazards in their work
environment, which makes them more vulnerable to injury. The following
references aid in recognizing and controlling laser hazards in construction.

Eye and Face Protection. OSHA Safety and Health Topics Page.
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OSHA Zafi/E b By 7 _—,

Additional Resources
Related Safety and Health Topics Pages

Construction Industry

Eve and Face Protection

Non-Ionizing Radiation

Training

Construction Industry Digest. OSHA Publication 2202, (2015).

Other Resources

International Electrotechnical Commission IEC)

EBMOERIR (B

BES 27t ey 7 D=

o il
o MRUHEDRH
o JREHEMII

FilfE (FL—=27)

® HEFES A V= A b, OSHA HifiH 2202 (2015 4F)

ZOMONEHRIT (EFL
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