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readily viewable during servicing, and 
which shall have the word ‘‘CAUTION’’ 
emphasized and be so located as to elic-
it the attention of service personnel. 
The label shall bear the following 
warning statement: 

CAUTION: This Device is to be Serviced 
Only by Properly Qualified Service Per-
sonnel. Consult the Service Manual for Prop-
er Service Procedures to Assure Continued 
Compliance with the Federal Performance 
Standard for Microwave Ovens and for Pre-
cautions to be Taken to Avoid Possible Ex-
posure to Excessive Microwave Energy. 

(iii) The labels provided in accord-
ance with paragraphs (c)(6)(i) and (ii) of 
this section shall bear only the state-
ments specified in that paragraph, ex-
cept for additional radiation safety 
warnings or instructions which may be 
necessary for particular oven designs 
or models, as determined by the Direc-
tor, Center for Devices and Radio-
logical Health or the manufacturer. 

(iv) Upon application by a manufac-
turer, the Director, Center for Devices 
and Radiological Health, Food and 
Drug Administration, may grant an ex-
emption from one or more of the state-
ments (radiation safety warnings) spec-
ified in paragraph (c)(6)(i) of this sec-
tion. Such exemption shall be based 
upon a determination by the Director 
that the microwave oven model for 
which the exemption is sought should 
continue to comply with paragraphs (c) 
(1), (2), and (3) of this section under the 
adverse condition of use addressed by 
such precautionary statement(s). An 
original and two copies of applications 
shall be submitted to the Division of 
Dockets Management (HFA–305), Food 
and Drug Administration, 5630 Fishers 
Lane, rm. 1061, Rockville, MD 20852. 
Copies of the written portion of the ap-
plication, including supporting data 
and information, and the Director’s ac-
tion on the application will be main-
tained by the Branch for public review. 
The application shall include: 

(a) The specific microwave oven 
model(s) for which the exemption is 
sought. 

(b) The specific radiation safety 
warning(s) from which exemption is 
sought. 

(c) Data and information which clear-
ly establish that one or more of the ra-
diation safety warnings in paragraph 

(c)(6)(i) of this section is not necessary 
for the specified microwave oven 
model(s). 

(d) Such other information and a 
sample of the applicable product if re-
quired by regulation or by the Direc-
tor, Center for Devices and Radio-
logical Health, to evaluate and act on 
the application. 

[38 FR 28640, Oct. 15, 1973, as amended at 40 
FR 14752, Apr. 4, 1975; 40 FR 52007, Nov. 7, 
1975; 46 FR 8461, Jan. 27, 1981; 48 FR 57482, 
Dec. 30, 1983; 50 FR 13566, Apr. 5, 1985; 53 FR 
11254, Apr. 6, 1988; 59 FR 14365, Mar. 28, 1994] 

PART 1040—PERFORMANCE 
STANDARDS FOR LIGHT-EMITTING 
PRODUCTS 

Sec. 
1040.10 Laser products. 
1040.11 Specific purpose laser products. 
1040.20 Sunlamp products and ultraviolet 

lamps intended for use in sunlamp prod-
ucts. 

1040.30 High–intensity mercury vapor dis-
charge lamps. 

AUTHORITY: 21 U.S.C. 351, 352, 360, 360e–360j, 
371, 381; 42 U.S.C. 263b–263n. 

§ 1040.10 Laser products. 
(a) Applicability. The provisions of 

this section and § 1040.11, as amended, 
are applicable as specified to all laser 
products manufactured or assembled 
after August 1, 1976, except when: 

(1) Such a laser product is either sold 
to a manufacturer of an electronic 
product for use as a component (or re-
placement) in such electronic product, 
or 

(2) Sold by or for a manufacturer of 
an electronic product for use as a com-
ponent (or replacement) in such elec-
tronic product, provided that such 
laser product: 

(i) Is accompanied by a general warn-
ing notice that adequate instructions 
for the safe installation of the laser 
product are provided in servicing infor-
mation available from the complete 
laser product manufacturer under para-
graph (h)(2)(ii) of this section, and 
should be followed, 

(ii) Is labeled with a statement that 
it is designated for use solely as a com-
ponent of such electronic product and 
therefore does not comply with the ap-
propriate requirements of this section 
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1 Class I levels of laser radiation are not 
considered to be hazardous. 

2 Class IIa levels of laser radiation are not 
considered to be hazardous if viewed for any 
period of time less than or equal to 1×103 sec-
onds but are considered to be a chronic view-
ing hazard for any period of time greater 
than 1×103 seconds. 

3 Class II levels of laser radiation are con-
sidered to be a chronic viewing hazard. 

4 Class IIIa levels of laser radiation are con-
sidered to be, depending upon the irradiance, 
either an acute intrabeam viewing hazard or 
chronic viewing hazard, and an acute view-
ing hazard if viewed directly with optical in-
struments. 

and § 1040.11 for complete laser prod-
ucts, and 

(iii) Is not a removable laser system 
as described in paragraph (c)(2) of this 
section; and 

(3) The manufacturer of such a laser 
product, if manufactured after August 
20, 1986: 

(i) Registers, and provides a listing 
by type of such laser products manu-
factured that includes the product 
name, model number and laser medium 
or emitted wavelength(s), and the 
name and address of the manufacturer. 
The manufacturer must submit the 
registration and listing to the Direc-
tor, Office of Compliance (HFZ–300), 
Center for Devices and Radiological 
Health, 2094 Gaither Rd., Rockville, 
MD 20850. 

(ii) Maintains and allows access to 
any sales, shipping, or distribution 
records that identify the purchaser of 
such a laser product by name and ad-
dress, the product by type, the number 
of units sold, and the date of sale (ship-
ment). These records shall be main-
tained and made available as specified 
in § 1002.31. 

(b) Definitions. As used in this section 
and § 1040.11, the following definitions 
apply: 

(1) Accessible emission level means the 
magnitude of accessible laser or collat-
eral radiation of a specific wavelength 
and emission duration at a particular 
point as measured according to para-
graph (e) of this section. Accessible 
laser or collateral radiation is radi-
ation to which human access is pos-
sible, as defined in paragraphs (b) (12), 
(15), and (22) of this section. 

(2) Accessible emission limit means the 
maximum accessible emission level 
permitted within a particular class as 
set forth in paragraphs (c), (d), and (e) 
of this section. 

(3) Aperture means any opening in the 
protective housing or other enclosure 
of a laser product through which laser 
or collateral radiation is emitted, 
thereby allowing human access to such 
radiation. 

(4) Aperture stop means an opening 
serving to limit the size and to define 
the shape of the area over which radi-
ation is measured. 

(5) Class I laser product means any 
laser product that does not permit ac-

cess during the operation to levels of 
laser radiation in excess of the acces-
sible emission limits contained in table 
I of paragraph (d) of this section.1 

(6) Class IIa laser product means any 
laser product that permits human ac-
cess during operation to levels of visi-
ble laser radiation in excess of the ac-
cessible emission limits contained in 
table I, but does not permit human ac-
cess during operation to levels of laser 
radiation in excess of the accessible 
emission limits contained in table II–A 
of paragraph (d) of this section.2 

(7) Class II laser product means any 
laser product that permits human ac-
cess during operation to levels of visi-
ble laser radiation in excess of the ac-
cessible emission limits contained in 
table II–A, but does not permit human 
access during operation to levels of 
laser radiation in excess of the acces-
sible emission limits contained in table 
II of paragraph (d) of this section.3 

(8) Class IIIa laser product means any 
laser product that permits human ac-
cess during operation to levels of visi-
ble laser radiation in excess of the ac-
cessible emission limits contained in 
table II, but does not permit human ac-
cess during operation to levels of laser 
radiation in excess of the accessible 
emission limits contained in table III– 
A of paragraph (d) of this section.4 

(9) Class IIIb laser product means any 
laser product that permits human ac-
cess during operation to levels of laser 
radiation in excess of the accessible 
emission limits of table III–A, but does 
not permit human access during oper-
ation to levels of laser radiation in ex-
cess of the accessible emission limits 
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5 Class IIIb levels of laser radiation are con-
sidered to be an acute hazard to the skin and 
eyes from direct radiation. 

6 Class IV levels of laser radiation are con-
sidered to be an acute hazard to the skin and 
eyes from direct and scattered radiation. 

contained in table III–B of paragraph 
(d) of this section.5 

(10) Class III laser product means any 
Class IIIa or Class IIIb laser product. 

(11) Class IV laser product means any 
laser that permits human access during 
operation to levels of laser radiation in 
excess of the accessible emission limits 
contained in table III–B of paragraph 
(d) of this section.6 

(12) Collateral radiation means any 
electronic product radiation, except 
laser radiation, emitted by a laser 
product as a result of the operation of 
the laser(s) or any component of the 
laser product that is physically nec-
essary for the operation of the laser(s). 

(13) Demonstration laser product means 
any laser product manufactured, de-
signed, intended, or promoted for pur-
poses of demonstration, entertainment, 
advertising display, or artistic com-
position. The term ‘‘demonstration 
laser product’’ does not apply to laser 
products which are not manufactured, 
designed, intended, or promoted for 
such purposes, even though they may 
be used for those purposes or are in-
tended to demonstrate other applica-
tions. 

(14) Emission duration means the tem-
poral duration of a pulse, a series of 
pulses, or continuous operation, ex-
pressed in seconds, during which 
human access to laser or collateral ra-
diation could be permitted as a result 
of operation, maintenance, or service 
of a laser product. 

(15) Human access means the capacity 
to intercept laser or collateral radi-
ation by any part of the human body. 
For laser products that contain Class 
IIIb or IV levels of laser radiation, 
‘‘human access’’ also means access to 
laser radiation that can be reflected di-
rectly by any single introduced flat 
surface from the interior of the product 
through any opening in the protective 
housing of the product. 

(16) Integrated radiance means radiant 
energy per unit area of a radiating sur-
face per unit solid angle of emission, 

expressed in joules per square centi-
meter per steradian (Jcm¥2 sr¥1). 

(17) Invisible radiation means laser or 
collateral radiation having wave-
lengths of equal to or greater than 180 
nm but less than or equal to 400 nm or 
greater than 710 nm but less than or 
equal to 1.0×106 nm (1 millimeter). 

(18) Irradiance means the time-aver-
aged radiant power incident on an ele-
ment of a surface divided by the area of 
that element, expressed in watts per 
square centimeter (W cm¥2). 

(19) Laser means any device that can 
be made to produce or amplify electro-
magnetic radiation at wavelenghts 
greater than 250 nm but less than or 
equal to 13,000 nm or, after August 20, 
1986, at wavelengths equal to or greater 
than 180 nm but less than or equal to 
1.0X106 nm primarily by the process of 
controlled stimulated emission. 

(20) Laser energy source means any de-
vice intended for use in conjunction 
with a laser to supply energy for the 
operation of the laser. General energy 
sources such as electrical supply mains 
or batteries shall not be considered to 
constitute laser energy sources. 

(21) Laser product means any manu-
factured product or assemblage of com-
ponents which constitutes, incor-
porates, or is intended to incorporate a 
laser or laser system. A laser or laser 
system that is intended for use as a 
component of an electronic product 
shall itself be considered a laser prod-
uct. 

(22) Laser radiation means all electro-
magnetic radiation emitted by a laser 
product within the spectral range spec-
ified in paragraph (b)(19) of this section 
that is produced as a result of con-
trolled stimulated emission or that is 
detectable with radiation so produced 
through the appropriate aperture stop 
and within the appropriate solid angle 
of acceptance, as specified in paragraph 
(e) of this section. 

(23) Laser system means a laser in 
combination with an appropriate laser 
energy source with or without addi-
tional incorporated components. See 
paragraph (c)(2) of this section for an 
explanation of the term ‘‘removable 
laser system.’’ 

(24) Maintenance means performance 
of those adjustments or procedures 
specified in user information provided 
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by the manufacturer with the laser 
product which are to be performed by 
the user for the purpose of assuring the 
intended performance of the product. It 
does not include operation or service as 
defined in paragraph (b) (27) and (38) of 
this section. 

(25) Maximum output means the max-
imum radiant power and, where appli-
cable, the maximum radiant energy per 
pulse of accessible laser radiation 
emitted by a laser product during oper-
ation, as determined under paragraph 
(e) of this section. 

(26) Medical laser product means any 
laser product which is a medical device 
as defined in 21 U.S.C. 321(h) and is 
manufactured, designed, intended or 
promoted for in vivo laser irradiation 
of any part of the human body for the 
purpose of: (i) Diagnosis, surgery, or 
therapy; or (ii) relative positioning of 
the human body. 

(27) Operation means the performance 
of the laser product over the full range 
of its functions. It does not include 
maintenance or service as defined in 
paragraphs (b) (24) and (38) of this sec-
tion. 

(28) Protective housing means those 
portions of a laser product which are 
designed to prevent human access to 
laser or collateral radiation in excess 
of the prescribed accessible emission 
limits under conditions specified in 
this section and in § 1040.11. 

(29) Pulse duration means the time in-
crement measured between the half- 
peak-power points at the leading and 
trailing edges of a pulse. 

(30) Radiance means time-averaged 
radiant power per unit area of a radi-
ating surface per unit solid angle of 
emission, expressed in watts per square 
centimeter per steradian (W cm¥2 
sr¥1). 

(31) Radiant energy means energy 
emitted, transferred or received in the 
form of radiation, expressed in joules 
(J). 

(32) Radiant exposure means the radi-
ant energy incident on an element of a 
surface divided by the area of the ele-
ment, expressed in joules per square 
centimeter (Jcm¥2) 

(33) Radiant power means time-aver-
aged power emitted, transferred or re-
ceived in the form of radiation, ex-
pressed in watts (W). 

(34) Remote interlock connector means 
an electrical connector which permits 
the connection of external remote 
interlocks. 

(35) Safety interlock means a device 
associated with the protective housing 
of a laser product to prevent human ac-
cess to excessive radiation in accord-
ance with paragraph (f)(2) of this sec-
tion. 

(36) Sampling interval means the time 
interval during which the level of ac-
cessible laser or collateral radiation is 
sampled by a measurement process. 
The magnitude of the sampling inter-
val in units of seconds is represented 
by the symbol (t). 

(37) Scanned laser radiation means 
laser radiation having a time-varying 
direction, origin or pattern of propaga-
tion with respect to a stationary frame 
of reference. 

(38) Service means the performance of 
those procedures or adjustments de-
scribed in the manufacturer’s service 
instructions which may affect any as-
pect of the product’s performance for 
which this section and § 1040.11 have ap-
plicable requirements. It does not in-
clude maintenance or operation as de-
fined in paragraphs (b) (24) and (27) of 
this section. 

(39) Surveying, leveling, or alignment 
laser product means a laser product 
manufactured, designed, intended or 
promoted for one or more of the fol-
lowing uses: 

(i) Determining and delineating the 
form, extent, or position of a point, 
body, or area by taking angular meas-
urement. 

(ii) Positioning or adjusting parts in 
proper relation to one another. 

(iii) Defining a plane, level, ele-
vation, or straight line. 

(40) Visible radiation means laser or 
collateral radiation having wave-
lengths of greater than 400 nm but less 
than or equal to 710 nm. 

(41) Warning logotype means a logo-
type as illustrated in either figure 1 or 
figure 2 of paragraph (g) of this section. 

(42) Wavelength means the propaga-
tion wavelength in air of electro-
magnetic radiation. 

(c) Classification of laser products— (1) 
All laser products. Each laser product 
shall be classified in Class I, IIa, II, 
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IIIa, IIIb, or IV in accordance with defi-
nitions set forth in paragraphs (b) (5) 
through (11) of this section. The prod-
uct classification shall be based on the 
highest accessible emission level(s) of 
laser radiation to which human access 
is possible during operation in accord-
ance with paragraphs (d), (e), and (f)(1) 
of this section. 

(2) Removable laser systems. Any laser 
system that is incorporated into a 
laser product subject to the require-
ments of this section and that is capa-
ble, without modification, of producing 
laser radiation when removed from 
such laser product, shall itself be con-
sidered a laser product and shall be 
separately subject to the applicable re-
quirements in this subchapter for laser 
products of its class. It shall be classi-
fied on the basis of accessible emission 
of laser radiation when so removed. 

(d) Accessible emission limits. Acces-
sible emission limits for laser radiation 
in each class are specified in tables I, 
II–A, II, III–A, and III–B of this para-
graph. The factors, k1 and k2 vary with 
wavelength and emission duration. 
These factors are given in table IV of 
this paragraph, with selected numer-
ical values in table V of this paragraph. 
Accessible emission limits for collat-
eral radiation are specified in table VI 
of this paragraph. 

NOTES APPLICABLE TO TABLES I, II–A, II, 
III–A AND III–B: (1) The factors k1 and k2 are 
wavelength-dependent correction factors de-
termined from table IV. 

(2) The variable t in the expressions 
of emission limits is the magnitude of 
the sampling interval in units of sec-
onds. 
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(1) Beam of a single wavelength. Laser 
or collateral radiation of a single wave-
length exceeds the accessible emission 
limits of a class if its accessible emis-
sion level is greater than the accessible 
emission limit of that class within any 
of the ranges of emission duration 
specified in tables I, II–A, II, III–A, and 
III–B of this paragraph. 

(2) Beam of multiple wavelengths in 
same range. Laser or collateral radi-
ation having two or more wavelengths 
within any one of the wavelength 
ranges specified in tables I, II–A, II, 
III–A, and III–B of this paragraph ex-
ceeds the accessible emission limits of 
a class if the sum of the ratios of the 
accessible emission level to the cor-

responding accessible emission limit at 
each such wavelength is greater than 
unity for that combination of emission 
duration and wavelength distribution 
which results in the maximum sum. 

(3) Beam with multiple wavelengths in 
different ranges. Laser or collateral ra-
diation having wavelengths within two 
or more of the wavelength ranges spec-
ified in tables I, II–A, II, III–A, and III– 
B of this paragraph exceeds the acces-
sible emission limits of a class if it ex-
ceeds the applicable limits within any 
one of those wavelength ranges. This 
determination is made for each wave-
length range in accordance with para-
graph (d) (1) or (2) of this section. 
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(4) Class I dual limits. Laser or collat-
eral radiation in the wavelength range 
of greater than 400 nm but less than or 
equal to 1.400 nm exceeds the accessible 
emission limits of Class I if it exceeds 
both: 

(i) The Class I accessible emission 
limits for radiant energy within any 
range of emission duration specified in 
table I of this paragraph, and 

(ii) The Class I accessible emission 
limits for integrated radiance within 
any range of emission duration speci-
fied in table I of this paragraph. 

(e) Tests for determination of compli-
ance—(1) Tests for certification. Tests on 
which certification under § 1010.2 is 
based shall account for all errors and 
statistical uncertainties in the meas-
urement process. Because compliance 
with the standard is required for the 
useful life of a product such tests shall 
also account for increases in emission 
and degradation in radiation safety 
with age. 

(2) Test conditions. Except as provided 
in § 1010.13, tests for compliance with 
each of the applicable requirements of 
this section and § 1040.11 shall be made 
during operation, maintenance, or 
service as appropriate: 

(i) Under those conditions and proce-
dures which maximize the accessible 
emission levels, including start-up, sta-
bilized emission, and shut-down of the 
laser product; and 

(ii) With all controls and adjustments 
listed in the operation, maintenance, 
and service instructions adjusted in 
combination to result in the maximum 
accessible emission level of radiation; 
and 

(iii) At points in space to which 
human access is possible in the product 
configuration which is necessary to de-
termine compliance with each require-
ment, e.g., if operation may require re-
moval of portions of the protective 
housing and defeat of safety interlocks, 
measurements shall be made at points 
accessible in that product configura-
tion; and 

(iv) With the measuring instrument 
detector so positioned and so oriented 
with respect to the laser product as to 
result in the maximum detection of ra-
diation by the instrument; and 

(v) For a laser product other than a 
laser system, with the laser coupled to 

that type of laser energy source which 
is specified as compatible by the laser 
product manufacturer and which pro-
duces the maximum emission level of 
accessible radiation from that product. 

(3) Measurement parameters. Acces-
sible emission levels of laser and col-
lateral radiation shall be based upon 
the following measurements as appro-
priate, or their equivalent: 

(i) For laser products intended to be 
used in a locale where the emitted 
laser radiation is unlikely to be viewed 
with optical instruments, the radiant 
power (W) or radiant energy (J) detect-
able through a circular aperture stop 
having a diameter of 7 millimeters and 
within a circular solid angle of accept-
ance of 1×10¥3 steradian with colli-
mating optics of 5 diopters or less. For 
scanned laser radiation, the direction 
of the solid angle of acceptance shall 
change as needed to maximize detect-
able radiation, with an angular speed 
of up to 5 radians/second. A 50 milli-
meter diameter aperture stop with the 
same collimating optics and accept-
ance angle stated above shall be used 
for all other laser products (except that 
a 7 millimeter diameter aperture stop 
shall be used in the measurement of 
scanned laser radiation emitted by 
laser products manufactured on or be-
fore August 20, 1986. 

(ii) The irradiance (W cm¥2) or radi-
ant exposure (J cm¥2 equivalent to the 
radiant power (W) or radiant energy (J) 
detectable through a circular aperture 
stop having a diameter of 7 millimeters 
and, for irradiance, within a circular 
solid angle of acceptance of 1××10¥3 ste-
radian with collimating optics of 5 
diopters or less, divided by the area of 
the aperture stop (cm¥2). 

(iii) The radiance (W cm¥2 sr¥1) or 
integrated radiance (J cm¥2 sr¥1) 
equivalent to the radiant power (W) or 
radiant energy (J) detectable through a 
circular aperture stop having a diame-
ter of 7 millimeters and within a cir-
cular solid angle of acceptance of 
1×10¥5 steradian with collimating op-
tics of 5 diopters or less, divided by 
that solid angle (sr) and by the area of 
the aperture stop (cm¥2). 

(f) Performance requirements—(1) Pro-
tective housing. Each laser product shall 
have a protective housing that pre-
vents human access during operation 
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to laser and collateral radiation that 
exceed the limits of Class I and table 
VI, respectively, wherever and when-
ever such human access is not nec-
essary for the product to perform its 
intended function. Wherever and when-
ever human access to laser radiation 
levels that exceed the limits of Class I 
is necessary, these levels shall not ex-
ceed the limits of the lowest class nec-
essary to perform the intended func-
tion(s) of the product. 

(2) Safety interlocks. (i) Each laser 
product, regardless of its class, shall be 
provided with at least one safety inter-
lock for each portion of the protective 
housing which is designed to be re-
moved or displaced during operation or 
maintenance, if removal or displace-
ment of the protective housing could 
permit, in the absence of such inter-
lock(s), human access to laser or col-
lateral radiation in excess of the acces-
sible emission limit applicable under 
paragraph (f)(1) of this section. 

(ii) Each required safety interlock, 
unless defeated, shall prevent such 
human access to laser and collateral 
radiation upon removal or displace-
ment of such portion of the protective 
housing 

(iii) Either multiple safety interlocks 
or a means to preclude removal or dis-
placement of the interlocked portion of 
the protective housing shall be pro-
vided, if failure of a single interlock 
would allow; 

(a) Human access to a level of laser 
radiation in excess of the accessible 
emission limits of Class IIIa; or 

(b) Laser radiation in excess of the 
accessible emission limits of Class II to 
be emitted directly through the open-
ing created by removal or displacement 
of the interlocked portion of the pro-
tective housing. 

(iv) Laser products that incorporate 
safety interlocks designed to allow 
safety interlock defeat shall incor-
porate a means of visual or aural indi-
cation of interlock defeat. During 
interlock defeat, such indication shall 
be visible or audible whenever the laser 
product is energized, with and without 
the associated portion of the protective 
housing removed or displaced. 

(v) Replacement of a removed or dis-
placed portion of the protective hous-

ing shall not be possible while required 
safety interlocks are defeated. 

(3) Remote interlock connector. Each 
laser system classified as a Class IIIb 
or IV laser product shall incorporate a 
readily available remote interlock con-
nector having an electrical potential 
difference of no greater than 130 root- 
mean-square volts between terminals. 
When the terminals of the connector 
are not electrically joined, human ac-
cess to all laser and collateral radi-
ation from the laser product in excess 
of the accessible emission limits of 
Class I and table VI shall be prevented. 

(4) Key control. Each laser system 
classified as a Class IIIb or IV laser 
product shall incorporate a key-actu-
ated master control. The key shall be 
removable and the laser shall not be 
operable when the key is removed. 

(5) Laser radiation emission indicator. 
(i) Each laser system classified as a 
Class II or IIIa laser product shall in-
corporate an emission indicator that 
provides a visible or audible signal dur-
ing emission of accessible laser radi-
ation in excess of the accessible emis-
sion limits of Class I. 

(ii) Each laser system classified as a 
Class IIIb or IV laser product shall in-
corporate an emission indicator which 
provides a visible or audible signal dur-
ing emission of accessible laser radi-
ation in excess of the accessible emis-
sion limits of Class I, and sufficiently 
prior to emission of such radiation to 
allow appropriate action to avoid expo-
sure to the laser radiation. 

(iii) For laser systems manufactured 
on or before August 20, 1986, if the laser 
and laser energy source are housed sep-
arately and can be operated at a sepa-
ration distance of greater than 2 me-
ters, both laser and laser energy source 
shall incorporate an emission indicator 
as required in accordance with para-
graph (f)(5) (i) or (ii) of this section. 
For laser systems manufactured after 
August 20, 1986, each separately housed 
laser and operation control of a laser 
system that regulates the laser or col-
lateral radiation emitted by a product 
during operation shall incorporate an 
emission indicator as required in ac-
cordance with paragraph (f)(5) (i) or (ii) 
of this section, if the laser or operation 
control can be operated at a separation 
distance greater than 2 meters from 
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any other separately housed portion of 
the laser product incorporating an 
emission indicator. 

(iv) Any visible signal required by 
paragraph (f)(5) (i) or (ii) of this section 
shall be clearly visible through protec-
tive eyewear designed specifically for 
the wavelength(s) of the emitted laser 
radiation. 

(v) Emission indicators required by 
paragraph (f)(5) (i) or (ii) of this section 
shall be located so that viewing does 
not require human exposure to laser or 
collateral radiation in excess of the ac-
cessible emission limits of Class I and 
table VI. 

(6) Beam attenuator. (i) Each laser 
system classified as a Class II, III, or 
IV laser product shall be provided with 
one or more permanently attached 
means, other than laser energy source 
switch(es), electrical supply main con-
nectors, or the key-actuated master 
control, capable of preventing access 
by any part of the human body to all 
laser and collateral radiation in excess 
of the accessible emission limits of 
Class I and table VI. 

(ii) If the configuration, design, or 
function of the laser product would 
make unnecessary compliance with the 
requirement in paragraph (f)(6)(i) of 
this section, the Director, Office of 
Compliance (HFZ–300), Center for De-
vices and Radiological Health, may, 
upon written application by the manu-
facturer, approve alternate means to 
accomplish the radiation protection 
provided by the beam attenuator. 

(7) Location of controls. Each Class 
IIa, II, III, or IV laser product shall 
have operational and adjustment con-
trols located so that human exposure 
to laser or collateral radiation in ex-
cess of the accessible emission limits of 
Class I and table VI is unnecessary for 
operation or adjustment of such con-
trols. 

(8) Viewing optics. All viewing optics, 
viewports, and display screens incor-
porated into a laser product, regardless 
of its class, shall limit the levels of 
laser and collateral radiation acces-
sible to the human eye by means of 
such viewing optics, viewports, or dis-
play screens during operation or main-
tenance to less than the accessible 

emission limits of Class I and table VI. 
For any shutter or variable attenuator 
incorporated into such viewing optics, 
viewports, or display screens, a means 
shall be provided: 

(i) To prevent access by the human 
eye to laser and collateral radiation in 
excess of the accessible emission limits 
of Class I and table VI whenever the 
shutter is opened or the attenuator 
varied. 

(ii) To preclude, upon failure of such 
means as required in paragraph (f)(8)(i) 
of this section, opening the shutter or 
varying the attenuator when access by 
the human eye is possible to laser or 
collateral radiation in excess of the ac-
cessible emission limits of Class I and 
table VI. 

(9) Scanning safeguard. Laser products 
that emit accessible scanned laser radi-
ation shall not, as a result of any fail-
ure causing a change in either scan ve-
locity or amplitude, permit human ac-
cess to laser radiation in excess of: 

(i) The accessible emission limits of 
the class of the product, or 

(ii) The accessible emission limits of 
the class of the scanned laser radiation 
if the product is Class IIIb or IV and 
the accessible emission limits of Class 
IIIa would be exceeded solely as result 
of such failure. 

(10) Manual reset mechanism. Each 
laser system manufactured after Au-
gust 20, 1986, and classified as a Class 
IV laser product shall be provided with 
a manual reset to enable resumption of 
laser radiation emission after interrup-
tion of emission caused by the use of a 
remote interlock or after an interrup-
tion of emission in excess of 5 seconds 
duration due to the unexpected loss of 
main electrical power. 

(g) Labeling requirements. In addition 
to the requirements of §§ 1010.2 and 
1010.3, each laser product shall be sub-
ject to the applicable labeling require-
ments of this paragraph. 

(1) Class IIa and II designations and 
warnings. (i) Each Class IIa laser prod-
uct shall have affixed a label bearing 
the following wording: ‘‘Class IIa Laser 
Product—Avoid Long-Term Viewing of 
Direct Laser Radiation.’’ 

VerDate May<04>2004 11:27 May 12, 2004 Jkt 203071 PO 00000 Frm 00648 Fmt 8010 Sfmt 8010 Y:\SGML\203071T.XXX 203071T



649 

Food and Drug Administration, HHS § 1040.10 

(ii) Each Class II laser product shall 
have affixed a label bearing the warn-
ing logotype A (figure 1 in this para-
graph) and including the following 
wording: 

[Position I on the logotype] 

‘‘LASER RADIATION—DO NOT STARE 
INTO BEAM’’; and 

[Position 3 on the logotype] 

‘‘CLASS II LASER PRODUCT’’. 

(2) Class IIIa and IIIb designations and 
warnings. (i) Each Class IIIa laser prod-
uct with an irradiance less than or 
equal to 2.5×10¥3 W cm2¥ shall have af-
fixed a label bearing the warning logo-
type A (figure 1 of paragraph (g)(1)(ii) 
of this section) and including the fol-
lowing wording: 

[Position 1 on the logotype] 

‘‘LASER RADIATION—DO NOT STARE 
INTO BEAM OR VIEW DIRECTLY WITH 
OPTICAL INSTRUMENTS’’; and, 

[Position 3 on the logotype] 

‘‘CLASS IIIa LASER PRODUCT’’. 

(ii) Each Class IIIa laser product with 
an irradiance greater than 2.5×10¥3 W 
cm¥2 shall have affixed a label bearing 
the warning logotype B (figure 2 in this 
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paragraph) and including the following 
wording: 

[Position 1 on the logotype] 

‘‘LASER RADIATION—AVOID DIRECT EYE 
EXPOSURE’’; and, 

[Position 3 on the logotype] 

‘‘CLASS IIIa LASER PRODUCT’’. 

(iii) Each Class IIIb laser product 
shall have affixed a label bearing the 
warning logotype B (figure 2 of para-
graph (g)(2)(ii) of this section) and in-
cluding the following wording: 

[Position 1 on the logotype] 

‘‘LASER RADIATION—AVOID DIRECT 
EXPOSURE TO BEAM’’; and, 

[Position 3 on the logotype] 

‘‘CLASS IIIb LASER PRODUCT’’. 

(3) Class IV designation and warning. 
Each Class IV laser product shall have 
affixed a label bearing the warning log-
otype B (figure 2 of paragraph (g)(2)(ii) 

of this section), and including the fol-
lowing wording: 

[Position 1 on the logotype] 

‘‘LASER RADIATION—AVOID EYE OR SKIN 
EXPOSURE TO DIRECT OR SCATTERED 
RADIATION’’; and, 

[Position 3 on the logotype] 

‘‘CLASS IV LASER PRODUCT’’. 

(4) Radiation output information on 
warning logotype. Each Class II, III, and 
IV laser product shall state in appro-
priate units, at position 2 on the re-
quired warning logotype, the maximum 
output of laser radiation, the pulse du-
ration when appropriate, and the laser 
medium or emitted wavelength(s). 
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(5) Aperture label. Each laser product, 
except medical laser products and 
Class IIa laser products, shall have af-
fixed, in close proximity to each aper-
ture through which is emitted acces-
sible laser or collateral radiation in ex-
cess of the accessible emission limits of 
Class I and table VI of paragraph (d) of 
this section, a label(s) bearing the fol-
lowing wording as applicable. 

(i) ‘‘AVOID EXPOSURE—Laser radi-
ation is emitted from this aperture,’’ if 
the radiation emitted through such ap-
erture is laser radiation. 

(ii) ‘‘AVOID EXPOSURE—Hazardous 
electromagnetic radiation is emitted 
from this aperture,’’ if the radiation 
emitted through such aperture is col-
lateral radiation described in table VI, 
item 1. 

(iii) ‘‘AVOID EXPOSURE—Hazardous 
x-rays are emitted from this aperture,’’ 
if the radiation emitted through such 
aperture is collateral radiation de-
scribed in table VI, item 2. 

(6) Labels for noninterlocked protective 
housings. For each laser product, labels 
shall be provided for each portion of 
the protective housing which has no 
safety interlock and which is designed 
to be displaced or removed during oper-
ation, maintenance, or service, and 
thereby could permit human access to 
laser or collateral radiation in excess 
of the limits of Class I and table VI. 
Such labels shall be visible on the pro-
tective housing prior to displacement 
or removal of such portion of the pro-
tective housing and visible on the prod-
uct in close proximity to the opening 
created by removal or displacement of 
such portion of the protective housing, 
and shall include the wording: 

(i) ‘‘CAUTION—Laser radiation when 
open. DO NOT STARE INTO BEAM.’’ 
for Class II accessible laser radiation. 

(ii) ‘‘CAUTION—Laser radiation when 
open. DO NOT STARE INTO BEAM OR 
VIEW DIRECTLY WITH OPTICAL IN-
STRUMENTS.’’ for Class IIIa accessible 
laser radiation with an irradiance less 
than or equal to 2.5×10¥3 W cm¥2. 

(iii) ‘‘DANGER—Laser radiation when 
open. AVOID DIRECT EYE EXPO-
SURE.’’ for Class IIIa accessible laser 
radiation with an irradiance greater 
than 2.5×10¥3 W cm¥2. 

(iv) ‘‘DANGER—Laser radiation when 
open. AVOID DIRECT EXPOSURE TO 

BEAM.’’ for Class IIIb accessible laser 
radiation. 

(v) ‘‘DANGER—Laser radiation when 
open. AVOID EYE OR SKIN EXPO-
SURE TO DIRECT OR SCATTERED 
RADIATION.’’ for Class IV accessible 
laser radiation. 

(vi) ‘‘CAUTION—Hazardous electro-
magnetic radiation when open.’’ for col-
lateral radiation in excess of the acces-
sible emission limits in table VI, item 
1 of paragraph (d) of this section. 

(vii) ‘‘CAUTION—Hazardous x-rays 
when open.’’ for collateral radiation in 
excess of the accessible emission limits 
in table VI, item 2 of paragraph (d) of 
this section. 

(7) Labels for defeatably interlocked 
protective housings. For each laser prod-
uct, labels shall be provided for each 
defeatably interlocked (as described in 
paragraph (f)(2)(iv) of this section) por-
tion of the protective housing which is 
designed to be displaced or removed 
during operation, maintenance, or 
service, and which upon interlock de-
feat could permit human access to 
laser or collateral radiation in excess 
of the limits of Class I or table VI. 
Such labels shall be visible on the prod-
uct prior to and during interlock defeat 
and in close proximity to the opening 
created by the removal or displace-
ment of such portion of the protective 
housing, and shall include the wording: 

(i) ‘‘CAUTION—Laser radiation when 
open and interlock defeated. DO NOT 
STARE INTO BEAM.’’ for Class II ac-
cessible laser radiation. 

(ii) ‘‘CAUTION—Laser radiation when 
open and interlock defeated. DO NOT 
STARE INTO BEAM OR VIEW DI-
RECTLY WITH OPTICAL INSTRU-
MENTS.’’ for Class IIIa accessible laser 
radiation with an irradiance less than 
or equal to 2.5×10¥3 W cm¥2. 

(iii) ‘‘DANGER—Laser radiation when 
open and interlock defeated. AVOID 
DIRECT EYE EXPOSURE.’’ for Class 
IIIa accessible laser radiation when an 
irradiance greater than 2.5×10¥3 W 
cm¥2. 

(iv) ‘‘DANGER—Laser radiation when 
open and interlock defeated. AVOID 
DIRECT EXPOSURE TO BEAM.’’ for 
Class IIIb accessible laser radiation. 

(v) ‘‘DANGER—Laser radiation when 
open and interlock defeated. AVOID 
EYE OR SKIN EXPOSURE TO DIRECT 
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OR SCATTERED RADIATION.’’ for 
Clas IV accessible laser radiation. 

(vi) ‘‘CAUTION—Hazardous electro-
magnetic radiation when open and 
interlock defeated.’’ for collateral radi-
ation in excess of the accessible emis-
sion limits in table VI. item 1 of para-
graph (d) of this section. 

(vii) ‘‘CAUTION—Hazardous x-rays 
when open and interlock defeated.’’ for 
collateral radiation in excess of the 
accesible emission limits in table VI. 
item 2 of paragraph (d) of this section. 

(8) Warning for visible and/or invisible 
radiation. On the labels specified in this 
paragraph, if the laser or collateral ra-
diation referred to is: 

(i) Invisible radiation, the word ‘‘in-
visible’’ shall appropriately precede the 
word ‘‘radiation’’; or 

(ii) Visible and invisible radiation, 
the words ‘‘visible and invisible’’ or 
‘‘visible and/or invisible’’ shall appro-
priately precede the word ‘‘radiation.’’ 

(iii) Visible laser radiation only, the 
phrase ‘‘laser light’’ may replace the 
phrase ‘‘laser radiation.’’ 

(9) Positioning of labels. All labels af-
fixed to a laser product shall be posi-
tioned so as to make unnecessary, dur-
ing reading, human exposure to laser 
radiation in excess of the accessible 
emission limits of Class I radiation or 
the limits of collateral radiation estab-
lished to table VI of paragraph (d) of 
this section. 

(10) Label specifications. Labels re-
quired by this section and § 1040.11 shall 
be permanently affixed to, or inscribed 
on, the laser product, legible, and 
clearly visible during operation, main-
tenance, or service, as appropriate. If 
the size, configuration, design, or func-
tion of the laser product would pre-
clude compliance with the require-
ments for any required label or would 
render the required wording of such 
label inappropriate or ineffective, the 
Director, Office of Compliance (HFZ– 
300), Center for Devices and Radio-
logical Health, on the Director’s own 
initiative or upon written application 
by the manufacturer, may approve al-
ternate means of providing such 
label(s) or alternate wording for such 
label(s) as applicable. 

(h) Informational requirements—(1) 
User information. Manufacturers of 
laser products shall provide as an inte-

gral part of any user instruction or op-
eration manual which is regularly sup-
plied with the product, or, if not so 
supplied, shall cause to be provided 
with each laser product: 

(i) Adequate instructions for assem-
bly, operation, and maintenance, in-
cluding clear warnings concerning pre-
cautions to avoid possible exposure to 
laser and collateral radiation in excess 
of the accessible emission limits in ta-
bles I, II-A, II, III–A, III-B, and VI of 
paragraph (d) of this section, and a 
schedule of maintenance necessary to 
keep the product in compliance with 
this section and § 1040.11. 

(ii) A statement of the magnitude, in 
appropriate units, of the pulse dura-
tions(s), maximum radiant power and, 
where applicable, the maximum radi-
ant energy per pulse of the accessible 
laser radiation detectable in each di-
rection in excess of the accessible 
emission limits in table I of paragraph 
(d) of this section determined under 
paragraph (e) of this section. 

(iii) Legible reproductions (color op-
tional) of all labels and hazard warn-
ings required by paragraph (g) of this 
section and § 1040.11 to be affixed to the 
laser product or provided with the laser 
product, including the information re-
quired for positions 1, 2, and 3 of the 
applicable logotype (figure 1 of para-
graph (g)(1)(ii) or figure 2 or paragraph 
(g)(2)(ii) of this section). The cor-
responding position of each label af-
fixed to the product shall be indicated 
or, if provided with the product, a 
statement that such labels could not be 
affixed to the product but were sup-
plied with the product and a statement 
of the form and manner in which they 
were supplied shall be provided. 

(iv) A listing of all controls, adjust-
ments, and procedures for operation 
and maintenance, including the warn-
ing ‘‘Caution—use of controls or adjust-
ments or performance of procedures 
other than those specified herein may 
result in hazardous radiation expo-
sure.’’ 

(v) In the case of laser products other 
than laser systems, a statment of the 
compatibility requirements for a laser 
energy source that will assure compli-
ance of the laser product with this sec-
tion and § 1040.11. 
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(vi) In the case of laser products clas-
sified with a 7 millimeter diameter ap-
erture stop as provided in paragraph 
(e)(3)(i) of this section, if the use of a 50 
millimeter diameter aperture stop 
would result in a higher clsssification 
of the product, the following warning 
shall be included in the user informa-
tion: ‘‘CAUTION—The use of optical in-
struments with this product will in-
crease eye hazard.’’ 

(2) Purchasing and servicing informa-
tion. Manufacturers of laser products 
shall provide or cause to be provided: 

(i) In all catalogs, specification 
sheets, and descriptive brochures per-
taining to each laser product, a legible 
reproduction (color optional) of the 
class designation and warning required 
by paragraph (g) of this section to be 
affixed to that product, including the 
information required for positions 1, 2, 
and 3 of the applicable logotype (figure 
1 of paragraph (g)(1)(ii) or figure 2 of 
paragraph (g)(2)(ii) of this section). 

(ii) To servicing dealers and distribu-
tors and to others upon request at a 
cost not to exceed the cost of prepara-
tion and distribution, adequate in-
structions for service adjustments and 
service procedures for each laser prod-
uct model, including clear warnings 
and precautions to be taken to avoid 
possible exposure to laser and collat-
eral radiation in excess of the acces-
sible emission limits in tables I, II–A, 
II, III–A, III–B, and VI of paragraph (d) 
of this section, and a schedule of main-
tenance necessary to keep the product 
in compliance with this section and 
§ 1040.11; and in all such service instruc-
tions, a listing of those controls and 
procedures that could be utilized by 
persons other than the manufacturers 
or the manufacturer’s agents to in-
crease accessible emission levels of ra-
diation and a clear description of the 
location of displaceable portions of the 
protective housing that could allow 
human access to laser or collateral ra-
diation in excess of the accessible 
emission limits in tables I, II–A, II, III– 
A, III–B, and VI of paragraph (d) of this 
section. The instructions shall include 
protective procedures for service per-
sonnel to avoid exposure to levels of 
laser and collateral radiation known to 
be hazardous for each procedure or se-
quence of procedures to be accom-

plished, and legible reproductions 
(color optional) of required labels and 
hazard warnings. 

(i) Modification of a certified product. 
The modification of a laser product, 
previously certified under § 1010.2, by 
any person engaged in the business of 
manufacturing, assembling, or modi-
fying laser products shall be construed 
as manufacturing under the act if the 
modification affects any aspect of the 
product’s performance or intended 
function(s) for which this section and 
§ 1040.11 have an applicable require-
ment. The manufacturer who performs 
such modification shall recertify and 
reidentify the product in accordance 
with the provisions of §§ 1010.2. and 
1010.3. 

(The information collection requirements 
contained in paragraph (a)(3)(ii) were ap-
proved by the Office of Management and 
Budget under control number 0910–0176) 

[50 FR 33688, Aug. 20, 1985; 50 FR 42156, Oct. 
18, 1985; 65 FR 17138, Mar. 31, 2000] 

§ 1040.11 Specific purpose laser prod-
ucts. 

(a) Medical laser products. Each med-
ical laser product shall comply with all 
of the applicable requirements of 
§ 1040.10 for laser products of its class. 
In addition, the manufacturer shall: 

(1) Incorporate in each Class III or IV 
medical laser product a means for the 
measurement of the level of that laser 
radiation intended for irradiation of 
the human body. Such means may have 
an error in measurement of no more 
than 20 percent when calibrated in ac-
cordance with paragraph (a)(2) of this 
section. Indication of the measurement 
shall be in International System Units. 
The requirements of this paragraph do 
not apply to any laser radiation that is 
all of the following: 

(i) Of a level less than the accessible 
limits of Class IIIa; and 

(ii) Used for relative positioning of 
the human body; and 

(iii) Not used for irradiation of the 
human eye for ophthalmic purposes. 

(2) Supply with each Class III or IV 
medical laser product instructions 
specifying a procedure and schedule for 
calibration of the measurement system 
required by paragraph (a)(1) of this sec-
tion. 

VerDate May<04>2004 11:27 May 12, 2004 Jkt 203071 PO 00000 Frm 00653 Fmt 8010 Sfmt 8010 Y:\SGML\203071T.XXX 203071T


