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Nebraska Medicine Laser and Laser System Controls Review Form (Class 3B & 4) 

Please complete the following form for all Class 3B and Class 4 lasers and laser systems in your area. 

Once completed, please upload a copy to your Laser Safety Teams folder and send a copy to 

Environmental Health and Safety (EHS) (Zip 5480 or unmcehs@unmc.edu). If you have any questions, 

please contact EHS at 402-559-6356. 

General Information 

Name: 

Phone:  

E-mail:

Building: 

Room/Lab: 

Department: 

Medical Provider(s): 

Date: 

Laser and Laser System Information 

Manufacturer: 

Model: 

Serial Number: 

Biomed Tag Number: 

Laser Type: 

Laser Class: 

General Considerations 

Control measures are procedures or methods by which hazards associates with the safe use of lasers are 

minimized. Control measures are divided into: engineering controls, administrative (procedural) 

controls, and protective equipment. 

Administrative (Procedural) Control Measures 

1. Written policies and procedures (P&Ps) for operating and maintenance are established,

maintained and readily available?

Yes  No  N/A

mailto:unmcehs@unmc.edu
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ANSI Z136.3 – 4.1Control measures are procedures or methods by which hazards associates with the safe use of lasers are minimized. Control measures are divided into: engineering controls, administrative (procedural) controls, and protective equipment.Administrative controls are those control measures that form the infrastructure of the laser safety program and may include, but not be limited to, the appointment and performance criteria for the LSO, policies and other relevant documentation, audit, reporting, and educational requirements. Engineering controls are safety features incorporated into the HCLS, or designed into the installation of the HCLS and require verification by the LSO. Engineering controls, which are incorporated in the HCLS itself or added to the installation by the user, are almost always the preferred method for controlling access to laser radiation. Many engineering controls are mandated by 21 CFR 1040.10. All mandated and/or regulatory engineering controls shall be used in addition to those implemented by both the manufacturer and the user. If engineering controls are impractical or inadequate, administrative and procedural controls, which may include the use of PPE, shall be used. Procedural controls are those measures employed by HCP in the performance of their duties, the operation and use of a HCLS during patient care, and during service and maintenance. Procedural controls include, but are not limited to, examination and use of LPE, posting of appropriate signage at LTCA entryways, use of local exhaust ventilation (LEV) during plume producing treatments, and assigning a dedicated laser operator to the control panel of the HCLS when appropriate to ensure safety of patients and HCP. It is important to understand that regardless of the setting, the presence of the patient as recipient of the laser energy creates the need for a set of unique control measures. These control measures recognize the potential for unintended hazards for the patient. Special measures are required to protect the patient throughout the procedure. Hazards pertinent to specific types of lasers are covered in Appendix B and Appendix C.The ancillary hazards associated with the use of an HCLS can be significant. Severe injury and loss of life has occurred during electrical servicing and testing of laser equipment, as well as from endotracheal tube fires, explosions and gas embolism. LGAC can produce respiratory hazards, from intense incandescent radiation produced during the interaction of laser energy with materials (e.g. bone and carbonized tissue) can present additional eye hazards. Controls for non-beam hazards are covered in section 7. Control measures in the section apply when equipment is in its intended operational mode. Control measures applicable to maintenance and service are discussed separately (see 4.2.4). The limits of any type of control measures (e.g. failure modes of enclosures and LPE, or the inability of some people to understand written warnings) shall be considered when developing a laser hazard protection program.
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Experience has shown that the necessity for a clear line of administrative control in safety matters. Administrative controls are methods and/or instructions that regulate work practices to implement or supplement engineering control and may specify criteria for personnel protection. The HCF shall establish policies and procedures that should include, for example. Perioperative checklists for use by operating personnel (see Appendix C, Form C1).A LSO shall be appointed to effect administrative controls. If deemed necessary in large HCFs, a DLSO should be appointed to assume the responsibilities of managing the laser safety program in the absence of the LSO. The LSO may, at times, delegate specific responsibilities. 
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ANSI Z136.3 – 4.2.1The HCF shall establish P&Ps. The LSO shall require approved written operating and maintenance, including service, P&Ps for Class 3B and Class 4 HCLSs. These shall be maintained and readily available. The LSO shall require that safety P&Ps exist for servicing the HCLS. Manufacturers and service agents assume responsibly for safety when servicing the equipment. If the manufacturer’s labeling safety information does not exist, and cannot be obtained from the manufacturer or distributor of the laser system, the LSO shall provide safety instructions that shall be incorporated into the P&Ps for the HCLS. The LSO shall maintain a copy of these procedures on file. The guidelines contained herein are not intended to restrict or limit in any way the use of laser radiation, of any type, which may be intentionally administered to an individual for health care applications including diagnostic, aesthetic, preventative, therapeutic, or medical/dental research purposes, by or under the direction of qualified licensed professionals engaged in health care. The control measures are intended to give reasonable assurances of laser safety to all persons directly and/or indirectly engaged in the use of lasers and health care applications.
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a. Safety P&Ps for servicing the HCLS are established, maintained and readily available? 

Yes  No  N/A 

2. Manufacturers’ procedures, including written operating, maintenance, service, and calibration 

have been obtained from the manufacturer or distributor of the HCLS? 

Yes  No  N/A 

a. All safety items specified for the safe use of an HCLS (e.g. LPE, warning signs, adapters, 

interlocks, housings, connectors, eye safety filters, beam shutters and other peripherals) 

have been received and delivered to the laser use site?  

Yes  No  N/A 

b. The Deputy Laser Safety Officer (DLSO) periodically updates P&Ps based upon the latest 

safety information supplied by the manufacturer? 

Yes  No  N/A 

3. Laser users are authorized personnel who have been appropriately trained in the safe use of 

the HCLS? 

Yes  No  N/A 

4. Maintenance and service of Class 3B and Class 4 HCLSs are performed only by technicians 

certified in laser service by the manufacturer or have other specific qualifications for medical 

devices? 

Yes  No  N/A 

5. Administrative and procedural controls are used to avoid potential hazards associated with 

Class 3B and Class 4 HCLSs. 

Yes  No  N/A 

Administrative and procedural controls include the following: 

a. Adhering to written P&Ps. 

Yes  No  N/A 

b. Assigning a dedicated person to operate the controls, if applicable, when appropriate 

for the procedure and practice setting? [The laser operator should not have competing 

responsibilities that would require leaving the laser unattended during potential 

operation. Staffing assignments for a laser procedure should be evaluated using the 

following criteria: patient assessment and acuity, laser type and wavelength, procedure 

location and complexity, presence and type of anesthesia, and the competency of laser 

user and operator.] 

Yes  No  N/A 
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ANSI Z136.3 – 4.2.2The LSO shall ensure that all safety items specified for the safe use of an HCLS (e.g. LPE, warning signs, adapters, interlocks, housings, connectors, eye safety filters, beam shutters and other peripherals) have been received and delivered to the laser use site. The LSO shall obtain approved written operating, maintenance, service, and calibration procedures from the manufacturer or distributor of the HCLS. Under Center for Medicare-Medicaid Services (CMS) directives, enforced by such agencies as The Joint Commission, facility biomedical engineers or other service agents are required to acquire these written service, calibration and schedule of maintenance instructions from the manufacturer. Federal law under 21 CFR 1040.10 requires that such technical service information, including specific procedures for all optical alignments and calibrations, be made available to the user or any others upon request, and at the reasonable cost of reproduction. The LSO shall periodically update HCF procedures based upon the latest safety information supplied by the manufacturer. 
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ANSI Z136.3 – 4.2.3Class 3B and Class 4 HCLSs shall be operated by facility-authorized personnel appropriately trained in the safe use of the HCLS.
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ANSI Z136.3 – 4.2.4The LSO is responsible for ensuring that service of Class 3B and Class 4 HCLSs, or other HCLSs with embedded Class 3B and Class 4 lasers, shall be performed only by technicians certified in laser service by the manufacturer or having other specific qualification for medical devices. All aspects of maintenance and service of HCLSs shall follow the requirements of this standard. 
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ANSI Z136.3 – 4.2.5Procedural controls, as determined by the LSO, shall be used to avoid potential hazards associated with Class 3B and Class 4 HCLSs. These include:Adhering to written P&Ps.Assigning a dedicated person to operate the controls, if applicable, when appropriate for the procedure and practice setting. The laser operator should not have competing responsibilities that would require leaving the laser unattended during potential operation. Staffing assignments for a laser procedure should be evaluated using the following criteria: patient assessment and acuity, laser type and wavelength, procedure location and complexity, presence and type of anesthesia, and the competency of laser user and operator. Maintaining a list of authorized laser users and HCP.Requiring storage or disabling (removal of key) of the HCLS to prevent unauthorized operation.Assuring that laser operators know the location and operation of the emergency stop control provided with each HCLS.Assuring that the laser is kept in a safe or standby mode and that the ready function is enabled only when the user is ready to treat the target tissue. Using only diffuse reflective materials or instruments with low reflectance in or near the beam path, where feasible.Taking steps to avoid confusion encountered during surgical procedures when operating with more than one floor pedal. 
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c. Maintaining a list of authorized laser users and HCP.

Yes  No  N/A

d. Requiring storage or disabling (removal of key) of the HCLS to prevent unauthorized

operation.

Yes  No  N/A

e. Assuring that laser operators know the location and operation of the emergency stop

control provided with each HCLS.

Yes  No  N/A

f. Assuring that the laser is kept in a safe or standby mode and that the ready function is

enabled only when the user is ready to treat the target tissue.

Yes  No  N/A

g. Using only diffuse reflective materials or instruments with low reflectance in or near the

beam path, where feasible.

Yes  No  N/A

h. Taking steps to avoid confusion encountered during surgical procedures when operating

with more than one floor pedal.

Yes  No  N/A

Engineering Controls 

6. Is a guarded switch available for the health care laser system (HCLS)?

Yes  No  N/A

7. Is accessory equipment compatible with the HCLS, provide the requisite laser safety, and

installed according to the manufacturer’s instructions?

Yes  No  N/A

8. Are HCLS equipment labels visible during normal operation?

Yes  No  N/A

9. The DLSO will ascertain whether any changes in control measures are required following any

service and repair of laser systems?

Yes  No  N/A

10. DLSO conducts an updated hazard evaluation following equipment modifications?

Yes  No  N/A
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ANSI Z136.3 – 4.3Engineering controls as an integral part of the laser or laser system shall be used as supplied by the manufacturer. In addition, the following additional equipment safety controls apply:
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ANSI Z136.3 – 4.3.1Except for ophthalmic slit-lamp joystick mounted trigger switches, the switch that controls laser emission for Class 3B and Class 4 health care laser systems (HCLS) shall be guarded (e.g., a guarded pedal switch or guarded finger-trigger switch).  In environments with multiple-guarded foot pedal switches for different HCLSs or other operating room equipment, precautions shall be taken to prevent inadvertent activation.
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ANSI Z136.3 – 4.3.2Accessory attachments to HCLSs (e.g., handpieces, endoscopes, laparoscopes, fibers, remote controls and scanners) shall be compatible with and provide the requisite laser safety and shall be installed in accordance with manufacturers’ instructions.  Similarly, laser filters placed on endoscopes, laparoscopes, or other optical devices with direct and/or indirect viewing shall be correctly installed to protect all main and accessory viewing ports, and all viewing ports shall be clearly labeled and shall state clearly whether or not accessory viewing ports are protected in order to alert assistants or observers of the need to wear laser protective eyewear (LPE).  The proper functioning of any eye safety filter shutter mechanism shall be verified prior to the start of each procedure.
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ANSI Z136.3 – 4.3.3Labeling in accordance with ANSI Z136.1, 21CFR 1040.10, IEC 60825-1 or IEC 60601-2-22 as recognized by Center for Devices and Radiological Health (CDRH) under Laser Notice #50 shall satisfy the labeling requirements of this standard if it is visible during normal operation.  Any required labeling shall not be covered or removed from the HCLS (see ANSI Z136.1-2014).
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ANSI Z136.3 – 4.3.4The LSO shall ascertain whether any changed in control measures are required following any service or repair procedures.
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ANSI Z136.3 – 4.3.5Manufacturers’ recommended upgrades, including software, may require changes in safe operating procedures as well as recertification and reporting to the FDA.  Modification of the HCLS, including the delivery system, that affects labeled claims require and updated hazard evaluation (see 1.3.2.2).  The safety Policy and Procedures (P & P) shall be revised if required by the hazard evaluation.The modification may introduce the need for changes in safe operating procedures that may be difficult to anticipate.  Thus, any modifications should be undertaken with caution (see 1.3.2.2).
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Laser Use Environment 

11. The DLSO has determined the nominal hazard zone (NHZ) with consideration of optical viewing 

systems, service personnel, beam alignment procedures, direct, reflected, and scattered 

radiation transmission through open doors or transparent windows, as well as equipment 

malfunction or the intrusion of unauthorized, unprotected people? 

Yes  No  N/A 

a. Suitable safety practices and procedures are maintained within the NHZ? 

Yes  No  N/A 

12. The laser treatment controlled area (LTCA) is clearly delineated? 

Yes  No  N/A 

a. The LTCA is posted with the appropriate area warning signs and laser protective 

eyewear (LPE) provided at the entryway? 

Yes  No  N/A 

b. The LTCA is supervised by a health care provider (HCP) trained in laser safety? 

Yes  No  N/A 

c. The LTCA is occupied only by patients and appropriately trained HCP or other authorized 

persons who shall be provided upon entry the appropriate PPE for use within the NHZ? 

Yes  No  N/A 

d. Have all windows, doorways, open portals within, or allowing access into, the NHZ 

covered or restricted in such a manner as to reduce the transmitted laser radiation to 

levels at or below the appropriate ocular maximum permissible exposure (MPE)?  

Yes  No  N/A 

e. Is a door, blocking barrier, screen or curtains used to attenuate laser radiation in the 

entryway? 

Yes  No  N/A 

f. Are area/entry safety controls designed to allow both rapid egress and admittance to 

the LTCA under emergency conditions? 

Yes  No  N/A 

13. Surgical probes and optical fibers have been evaluated by the DLSO? 

Yes  No  N/A 

14. Patient eye protection is utilized when the patient’s eyes are potentially within the NHZ? 

Yes  No  N/A 
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ANSI Z136.3 – 4.4.1The NHZ describes the space within which the level of direct, reflected, or scattered radiation exceeds the applicable MPE during normal operation.  The LSO determines the NHZ from safety information supplied in the manufacturer’s labeling, by measurement, by using an appropriate analysis or other equivalent assessment, or by designating the entire room in which the laser is used as the NHZ (see ANSI Z136.1-2014, sections 4.4.2.10, 4.4.3.5-4.4.3.7, and Appendix B4.2.)  The LSO shall ensure that suitable safety practices and procedures are maintained within the NHZ.  Under some conditions, the LSO may determine that control measures are required within the entire laser treatment-controlled area (LTCA) defined in 4.4.2.  Such situations may arise when movement of people in and out of the NHZ may be anticipated.  In other conditions, the LSO may determine that control measures are not required within the entire LTCA.  Such situations may arise when lasers are used endoscopically as defined in 4.6.2.1.3, or when the lasers in use are outside of the range of retinal hazards.In establishing the NHZ, the LSO shall ensure that consideration is given to direct, reflected, and scattered radiation transmission through open doors or transparent windows, as well as the possibility of equipment malfunction (e.g., fiber breakage) or the intrusion of unauthorized, unprotected people.  Viewing the main beam or a specular laser target in the wavelength range of 310 nm to 2800 nm, or even to 4000 nm in rare cases, with an optical instrument or magnification eyewear, endoscope, colposcope or microscope, is potentially hazardous due to the instrument’s light-gathering and transmission capability.  Use of such optical systems with out laser-safety filters may therefore effectively increase the NHZ boundaries and shall be considered in the overall hazard analysis.Service personnel and others involved in alignment, calibration, or servicing of the HCLS should recognize that these activities may create a larger NHZ.  The NHZ may be small when interlocks and delivery systems are in place, but when interlocks are defeated, or the delivery system has been modified, the NHZ may change (see 4.2.4).
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ANSI Z136.3 – 4.4.2The LTCA is the location where the HCLS is used and contains the NHZ.  In those rare instances where the LTCA is a very limited area of a much larger space, the LSO shall carefully define the border of the LTCA.  This requirement applies to laser use within all facilities.  The extent of the NHZ shall be indicated by the LSO if the entire LTCA is not declared as the NHZ.  The need to describe the location of the NHZ will generally arise from the use of the lasers with very small NHZs, such as ophthalmic laser with a 40 cm NHZ, or where the HCLS exit aperture is in contact with the patient and the laser is operating in Class 1 conditions.  By contrast, the much larger NHZ associated with some high-output surgical lasers will fill the LTCA.  The LTCA shall be clearly delineated and shall:Be posted with the appropriate area warning sign(s) (see 4.7) and LPE provided at the entryway.  If deemed necessary by the LSO, appropriate area warning sign(s) should be posted within the LTCA.Be supervised by healthcare personnel (HCP) trained in laser safety.Be occupied only by patients and appropriately trained HCP or other authorized persons who shall be provided upon entry the appropriate PPE for use within the NHZ, as described in 4.6NOTE – The above provision is not intended to restrict or limit in any way the use of laser radiation that may` be intentionally administered to a patient for aesthetic, preventive or therapeutic applications or clinical investigative purposes by, or under the direction of, a qualified professional engaged in health care.Have all windows doorways, open portals within, or allowing access into, the NHZ covered or restricted in such a manner as to reduce the transmitted laser radiation to levels at or below the appropriate ocular MPE.  Windows should be covered with a barrier that blocks the transmission of the beam as appropriate to the type of laser being used and meets the facilities infection control policy for maintenance and cleaning.  All laser protective windows sold other than as an integral part of a product shall be labeled with the optical density and wavelength(s) for which protection is afforded (see ANSI Z136.1-204, Sections 4.4.2.4 and 4.4.4.2.3.2).  Such windows should also be labeled with the exposure time for which the limit applies and the conditions under which protection is afforded.NOTE – Typical soda-lime or borosilicate glass window panes 3 mm or greater thickness have an optical density (OD) in excess of 5.0 for lasers operating in the spectral range of 180 nm to 300 nm and greater than 2800 nm (e.g., ArF at 193 nm, KrF at 248 nm; CO2 at 10.6 µm).  Only in these spectral regions will the facility windows not require additional covering or filtering.  Now technology glass compounds (e.g., Sapphire and Gorilla Glass®) do not provide protection across these wavelength ranges.Use a door, blocking barrier, screen, or curtains to attenuate laser radiation in the entryway.  The level of laser radiation at the exterior of these devices shall not exceed the applicable MPE, nor shall people experience any exposure above the MPE immediately upon entry (see ANSI Z136.1-2014, Section 4.4.2.5).Note – These measures are needed since the more traditional entryway safety interlocks used in some Class 4 laser areas are usually not appropriate during medical and surgical procedures.Have any area/entry safety controls designated to allow both rapid egress and admittance to the LTCA under emergency conditions.
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ANSI Z136.3 – 4.4.3The LSO shall evaluate the components, assembly procedures, maintenance procedures, and application of the fiberoptic delivery systems.  Additionally, the LSO shall implement procedural and administrative controls commensurate with the potential hazards as may exist in a reduced or limited NHZ resulting from the device and optical delivery configuration.
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ANSI Z136.3 – 4.4.4When the patient’s eyes are potentially within the NHZ, they shall be protected from inadvertent exposure by a method approved by the LSO.  The suitability of patient eye protection methods and equipment shall be determined based on the intended procedure, target tissue site, wavelength, and delivery system of the HCLS, positioning of the patient, and type of anesthesia.Options for eye protection include spectacles, goggles, periorbital goggles, corneal shields, or wet cloth towels over the ocular area.  All patient eye protection shall reduce transmission of the beam to below the MPE.  Additionally, patient eye protection is not intended to restrict or limit in any way the use of laser radiation that may be intentionally administered to a patient for aesthetic, preventive or therapeutic applications or clinical investigative purposes by, or under the direction of, a qualified professional engaged in health care.NOTE – Intense Pulsed Light (IPL) devices are commonly used independently and concurrently with HCLSs.  Even though IPL devices generally emit polychromatic, uncollimated and non-directional light, they possess unique optical hazards for the user and the patient.  Retinal thermal burns and ocular injuries have been reported; therefore, care must be taken to comply with manufacturer’s recommended ocular safety measures.
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Maintenance and Service Procedural Controls 

15. Written operation, alignment and calibration procedures are available?

Yes  No  N/A

a. Alignment and calibration procedures used during routine perioperative check of HCLSs

include (but are not limited to):

i. Output coupler alignment of high power laser and aiming beams?

Yes  No  N/A

ii. Power meter verification and calibration?

Yes  No  N/A

b. Procedures are performed in such a manner that there is no exposure of the eye or skin

above the applicable MPE?

Yes  No  N/A

16. Safety during alignment procedures is taken into consideration?

Yes No N/A

a. Alignment of laser optical systems (e.g. mirrors, lenses, beam deflectors) are performed

in a manner that the primary beam, or a specular or diffuse reflection of a beam, does

not expose the eye to a level above the MPE?

Yes  No  N/A

b. Written procedures detailing alignment methods are provided by the manufacturer?

Yes                       No          N/A

c. Low power (Class 1 or Class 2) visible lasers for path simulation of higher power lasers

are used for alignment of higher power visible or invisible lasers and laser systems?

Yes                       No  N/A

17. TLCA safety requirements satisfied during conditions (e.g. service, demonstrations, educational

laboratories, training) where removal of panels or protective housings, over-riding of protective

housing interlocks, or entry into the NHZ becomes necessary?

Yes  No  N/A

18. Service personnel who require access to the laser or laser system contained within a protective

housing or beam enclosure for the purpose of service comply with the appropriate control

measures?

Yes  No  N/A
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ANSI Z136.3 – 4.5.1Laser incident reports have repeatedly shown that an ocular hazard may exist during alignment procedures.ANSI Z136.3 – 4.5.1.1Alignment and calibration procedures used during the routine perioperative check of HCLSs include, but are not limited to:Output coupler alignment of high power laser and aiming beams.Power meter verification and calibration.These procedures shall be performed in such a manner that there is no exposure of the eye or skin above the applicable MPE.
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ANSI Z136.3 – 4.5.1.2Alignment of laser optical systems (e.g., mirrors, lenses, beam deflectors) shall be performed in such a manner that the primary beam, or a specular or diffuse reflection of a beam, does not expose the eye to a level above the MPE.Written P & Ps detailing alignment methods shall be provided by the manufacturer and approved by the LSO for all Class 3B and Class 4 HCLSs.  Such procedures are also applicable to all classes of lasers or laser systems that contain embedded Class 3B and Class 4 lasers under conditions that would allow access during alignment.The use of low power (Class 1 or Class 2) visible lasers for path simulation of higher power lasers is recommended for alignment of higher power visible or invisible lasers and laser systems.
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ANSI Z136.3 – 4.5.1.3In those conditions (e.g., service, demonstrations, educational laboratories, training) where removal of panels or protective housings, over-riding of protective housing interlocks, or entry into the NHZ becomes necessary, such as for service, and the accessible laser radiation exceeds the applicable MPE, the TLCA shall be devised for the laser or laser system.  Safety requirements for all people both within and outside the area shall be provided.  A notice sign (see 4.7) shall be posted outside the TLCA to warn of the potential hazard.
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ANSI Z136.3 – 4.5.2Personnel who require access to the laser or laser system contained within a protective housing or beam enclosure for the purpose of service shall comply with the appropriate control measures of the embedded laser or laser system.  Service personnel shall have education and training commensurate with the class of the embedded laser or laser system utilized.  See Section 5 for recommended training and education.
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a. Service personnel have received education and training commensurate with the class of

the embedded laser or laser system being serviced?

Yes No N/A 

Personal Protective Equipment (PPE) 

19. PPE is used by all people within the NHZ when a Class 3B or Class 4 laser is operating?

Yes No N/A

20. Laser protective eyewear specifically selected to reduce the potential ocular exposure below

the applicable MPE?

Yes  No N/A

a. LPE is accompanied with the optical density at appropriate wavelengths and the

manufacturer’s recommendations on shelf life, storage conditions, and appropriate

cleaning methods?

Yes  No  N/A

b. LPE specifically selected to withstand either direct or diffusely scattered beams?

Yes  No  N/A

c. Flammability factor is considered when selecting LPE?

Yes  No  N/A

d. Damaged or faded LPE are removed from service?

Yes  No  N/A

21. LPE for fiberoptic procedures is worn whenever the distal end of the fiber is open and exposed 

to and a potential hazard exists that exceeds the MPE within the NHZ?

Yes  No  N/A

a. A distinction is made between unprotected fibers and permanently attached armored 

fibers used as part of an optical delivery system?

Yes  No  N/A

22. LPE for endoscopic procedures is worn?

Yes  No  N/A

a. If no, procedural controls are sufficient, as determined by the DLSO to limit accidental 

exposure during endoscopic procedures?

Yes  No  N/A
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ANSI Z136.3 – 4.6.1Protective equipment in the form of goggles, spectacles, face shields, barriers, or windows can provide the eye protection.  Clothing, gowns, gloves, and other devices can provide suitable skin protection against laser radiation and biological hazards.  PPE is administratively required and shall be used by all people within the NHZ when a Class 3B or Class 4 laser is operating.  PPE is considered the last line of defense against laser and biologic hazards, and shall be used when mitigation of laser hazards cannot adequately be performed using engineering or administrative (procedural) controls.
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ANSI Z136.3 – 4.6.1Protective equipment in the form of goggles, spectacles, face shields, barriers, or windows can provide the eye protection.  Clothing, gowns, gloves, and other devices can provide suitable skin protection against laser radiation and biological hazards.  PPE is administratively required and shall be used by all people within the NHZ when a Class 3B or Class 4 laser is operating.  PPE is considered the last line of defense against laser and biologic hazards, and shall be used when mitigation of laser hazards cannot adequately be performed using engineering or administrative (procedural) controls.
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ANSI Z136.3 – 4.6.2LPE may include, but not be limited to goggles, face shields, spectacles or prescription eye wear using special filter materials, reflective coatings, or a combination of both, which are selected to reduce the potential ocular exposure below the applicable MPE.  LPE shall be accompanied by the following information:Optical density at appropriate wavelengthsManufacturer’s recommendations on shelf life, storage conditions, and appropriate cleaning methods.ANSI Z136.3 – 4.6.2.1Eye protection devices specified by the manufacturer, or selected by the LSO for protection against radiation from Class 3B and Class 4 lasers or laser systems, shall be administratively required (see ANSI Z136.1-2014, Sections 4.4.4.2-4.4.4.2.9.3). Their use shall be enforced within the NHZ, but not required outside the NHZ.LPE shall be specifically selected to withstand either direct or diffusely scattered beams.  Important in the selection of LPE is the factor of flammability (see ANSI/ASSE Z87.1-200310, and Section 7 in ANSI Z136.1-2014).  Damaged or faded LPE shall be removed from service.ANSI Z136.3 – 4.6.2.1.1Medical laser manufacturers are required to provide adequate LPE with the initial sale of their laser(s) or laser systems.The LSO shall evaluate LPE options for the appropriate selection of eyewear to assure that ocular MPE value(s) for the laser(s) or laser systems are not exceeded.The manufacturer of the LPE is required to provide product specifications (e.g., OD, visible light transmission – VLT, angle dependence), storage, cleaning, and shelf-life information as well as the appropriate locations and conditions for use of their specific LPE product.Technical factors affecting the selection of eyewear are covered in ANSI Z136.1-2014 (Section 4.4.4.2) and CDRH Laser Notice 44.
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ANSI Z136.3 – 4.6.2.1.2LPE shall be worn whenever the distal end of the fiber is open and exposed and a potential hazard exists that exceeds the MPE, within the NHZ (e.g., dental and dermatological procedures).  In cases where it is reasonably foreseeable that fibers may break or become disconnected during HCLS procedures, thereby resulting in a potential ocular hazard, everyone within the NHZ will wear LPE.A distinction should be made between unprotected fibers, such as raw fibers or fiber optic probes, and permanently attached armored fibers used as part of an optical delivery system.  In such cases, where the fiber optic component of the delivery system is armored and permanently attached or attached to an interlocked port, it is not necessary to declare the entire room as LTCA and require LPE.
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ANSI Z136.3 – 4.6.2.1.3Because of improved fiber design and the reduced frequency of fiber breakage, the LSO may determine that the use of LPE during an endoscopic procedure is not required.  If procedural controls are sufficient, as determined by the LSO to limit accidental exposure during endoscopic procedures, the LSO may determine that LPE is not needed.



 7  |  Rev. 10/2022 

23. Microscopes and other optical viewing instruments equipped with appropriate protective filters

to ensure that all potential viewing paths are protected?

Yes  No  N/A

a. If no, LPE worn by persons viewing the laser target site through microscopes and other

optical viewing instruments?

Yes  No  N/A

24. LPE has an adequate Optical Density for the wavelength(s) emitted by the laser?

Yes  No  N/A

25. LPE is clearly marked and permanently labeled with the OD and wavelength for which protection

is afforded?

Yes  No  N/A

26. Cleaning and disinfection procedures of LPE lenses are conducted in accordance with the

manufacturer’s recommendations?

Yes  No N/A

27. Periodic inspection of LPE is conducted?

Yes  No  N/A

Periodic inspection includes the following:

a. Inspection of the attenuation material for pitting, crazing, cracking, discoloration?

Yes  No  N/A

b. Inspection of the frame for mechanical integrity?

Yes  No  N/A

c. Inspection of straps or other retaining devices to ensure that they are not excessively

worn or damaged?

Yes  No  N/A

d. Inspection for light leaks and coating damage that would permit hazardous intrabeam

viewing?

Yes  No  N/A

28. Laser protective barriers and curtains are used when the MPE for human skin is exceeded at the

windows, exterior or interior, or entryways that are located within the NHZ?

Yes  No  N/A

decature.banker
Comment on Text
ANSI Z136.3 – 4.6.2.1.4The laser target site may be viewed by instruments such as operating microscopes, indirect ophthalmoscopes, endoscopes, and slit-lamp microscopes.  Appropriate protective fibers shall be properly placed to ensure that all potential viewing paths are protected, or LPE shall be worn by persons viewing through accessory viewing ports not protected by filters incorporated into the equipment.

decature.banker
Comment on Text
ANSI Z136.3 – 4.6.2.2The OD (attenuation – D(λ) of LPE at a specific wavelength shall be specified on the eyewear in permanent marking or labeling.  Many lasers emit at more than one wavelength; therefore, eyewear designed to have an adequate OD for a particular wavelength could have a completely inadequate OD at another wavelength emitted by the same laser.  This problem may become particularly serious with lasers that are tunable over broad wavelength bands, or in a multi-wavelength use environment.In such cases, alternative indirect viewing is an acceptable method (e.g., image converters, closed circuit TV).Adequate OD at the laser wavelength of interest shall be balanced with the need for adequate VLT or luminous transmittance.

decature.banker
Comment on Text
ANSI Z136.3 – 4.6.2.4Cleaning the lenses of LPE shall be carried out periodically.  The lenses should be cleaned carefully to avoid damage to the absorbing and reflecting surfaces.  In some uses, such as surgery, eyewear may require cleaning and disinfection or sterilization after each use.  Methods for cleaning and disinfection or sterilization are recommended by the manufacturer.

decature.banker
Comment on Text
ANSI Z136.3 – 4.6.2.4Periodic inspection of LPE shall be made to ensure the maintenance of satisfactory condition.  This shall include:Inspection of the attenuation material for pitting, crazing, cracking, discolorationInspection of the frame for mechanical integrityInspection of straps or other retaining devices to ensure that they are not excessively worn or damagedInspection for light leaks and coating damage that would permit hazardous intrabeam viewing

decature.banker
Comment on Text
ANSI Z136.3 – 4.6.3When the MPE for human skin is exceeded at the windows, exterior or interior, or entryways that are located within the NHZ for a Class 3B or Class 4 laser system, such windows and entryways should be protected with an appropriate material that reduces any transmitted laser radiation to levels below the applicable MPE (See ANSI Z136.1-2014, Appendix C).  Important to the selection of the barrier are the flammability characteristics and decomposition products of the material.NOTE – Some plastic materials that appear opaque may transmit energy at IR or UV wavelengths.  If the material used is not a certified product, the material should be tested for verification that it provides protection at the wavelength for which it is being applied.



 8  |  Rev. 10/2022 

29. Only wet or flame retardant drapes used in the operative field?

Yes No N/A 

Area Warning Signs and Equipment Labels 

30. Area warning signs are conspicuously displayed on all doors entering the LTCA to warn those

entering the area of laser use?

Yes  No  N/A

a. Area warning signs are covered or removed when the laser is not in use?

Yes  No  N/A

31. Are the appropriate signal words, applicable to the class of laser or laser system, posted?

Yes  No  N/A

32. Pertinent information included on area warning signs and equipment labels in accordance

ANSI Z535.2? 

Yes No N/A 

33. TLCA notice sign posted outside the TLCA?

Yes No N/A 

34. Exhibits, demonstrations, and clinical training requirements of HCLS are met?

Yes No N/A 

**For EHS Use Only** 

Form reviewed on: 

By: 

Comments: 

decature.banker
Comment on Text
ANSI Z136.3 – 4.6.3.1Use only wet or flame retardant drapes in the operative field. Note- When monopolar electrosurgical devices are used in combination with lasers, caution must be exercised to prevent skin burns due to electric current conduction in wet drape material in the operative field. 

decature.banker
Comment on Text
ANSI Z136.3 – 4.7.1Area warning signs shall be conspicuously displayed on all doors entering the LTCA to warn those entering the area of laser use.  Area warning signs shall be covered or removed when the laser is not in use.

decature.banker
Comment on Text
ANSI Z136.3 – 4.7.2The following signal words are used with the ANSI Z535 design laser controlled area warning signs: The signal word “Danger” indicates that death or serious injury will occur if necessary control measures are not implemented to mitigate the hazards within the laser controlled area.  This signal work shall be restricted to those Class 4 lasers with high (e.g., multi-kilowatt) output power or pulse energies with exposed beams.  The signal word “Warning” shall be used with laser area warning signs associated with lasers and laser systems whose output exceeds the applicable MPE for irradiance, including all Class 3B and most Class 4 lasers and laser systems.The signal word “Caution” shall be used with all signs and labels associated with Class 2, Class 2M, and Class 3R lasers and laser systems that do not exceed the applicable MPE for irradiance.

decature.banker
Comment on Text
ANSI Z136.3 – 4.7.3Area warning signs and equipment labels shall conform to the following specifications used with the ANSI Z535.2 standard.ANSI Z136.3 – 4.7.3.1The appropriate signal word (Caution, Warning, or Danger) shall be located in the upper panel.ANSI Z136.3 – 4.7.3.2There shall be adequate space on all area warning signs and equipment labels to allow the inclusion of pertinent information (see ANSI Z136.1-2014, Section 4.6.3.4).  Such information may be included during the printing of the sign or label, or handwritten in a legible manner, and shall include the following:At position 1 above the tail of the sunburst, special precautionary instructions or protective actions required by the reader such as:For Class 2 lasers and laser systems – “Laser Radiation – Do Not Stare into Beam”For Class 2M lasers and laser systems where the accessible irradiance does not exceed the appropriate MPE based upon a 0.25 s exposure – “Laser Radiation – Do Not Stare into Beam or View with Optical Instruments”For all Class 3R and Class 3B lasers and laser systems – “Laser Radiation – Avoid Direct Exposure to Beam”For Class 4 lasers and laser systems – “Laser Radiation – Avoid Eye Exposure to Direct or Scattered Radiation – Avoid Skin Exposure to Direct Radiation”At position 1 above the tail of the sunburst, special precautionary instructions or protective action such as, “Laser Surgery in Progress – Eye Protection Required”At position 2 below the tail of the sunburst, type of laser (e.g., Nd:YAG, CO2) and the emitted wavelength, pulse duration (if appropriate), and maximum outputAt position 3 – the class of the laser or laser system

decature.banker
Comment on Text
ANSI Z136.3 – 4.7.4A “Notice” sign (see Figure 1d) shall be posted outside the TLCA (e.g., during periods of service – see 4.5.1.3).  When a TLCA is created, the area outside the temporary area remains Class 1 while the area within is either Class 3B or most Class 4 and the appropriate danger warning is required.

decature.banker
Comment on Text
ANSI Z136.3 – 4.8An HCLS demonstrated in an HCF, but not used on patients, shall be operated within the restrictions of ANSI Z136.1. An HCLS demonstrated on patients shall be operated with the same control measures that would apply during an actual health care application. Laser operations outside of an LTCA require special consideration.  Special beam enclosures can be constructed to define and maintain the NHZ.
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