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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procg¢dures used to develop this document and those intended for its further maintenance
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for {
different fypes of ISO documents should be noted. This document was drafted in accordance with {
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may)be the subject
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Introduction

Significant eye injuries to patients have been reported in the literature, to national regulatory bodies
and in anecdotal reports associated with laser or intense light sources (ILSs) when used in the vicinity
of the eye (see Annex A). Such injuries include pupillary distortion, temporary and permanent vision
impairment, temporary photophobia and eye pain, ocular fatigue and retinal damage. Many of the
reports appear to be associated with a lack of knowledge and understanding by users, and a lack of
administrative controls.

Ey:- protectors are available for p:\fipnfc nnr‘]prgning prnr‘pdnrpc invn]ving laser sources or IL.S. Some

gujdance with respect to such eye protectors is given in this document.

Thiis document could be helpful for the responsible person during the process of assessing risks related
to [eye safety of patients/clients. It may be consulted when setting up a protocol‘for the gurpose of
providing safe working conditions and procedures. For further information, see lalso IEC/TR 60825-8,
IEC/TR 60825-14, IEC/TR 62471-3 and ISO 12609-2.
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Patient and client eye protectors for use during laser or
intense light source (ILS) procedures — Guidance

advisors
rce (ILS)

- a v

intense light so

the selection and use of patient eye protectors (PEPs) for lasers and
eqpipment used for medical and cosmetic applications.

Thiis document does not apply to the eye protection of laser/ILS operators or users;ofthe equipment. It
aldo does not apply to PEPs for use with tanning equipment or ophthalmic instruments, either for the
user/operator or the patient/client.

2 | Normative references

Thlere are no normative references in this document.

3 | Terms and definitions
For the purposes of this document, the following terms<and definitions apply.
ISQ and [EC maintain terminological databases for<use in standardization at the following addiresses:

—| ISO Online browsing platform: available athttps://www.iso.org/obp

—| IEC Electropedia: available at http://www.electropedia.org/

3.1
Class 1C laser product
laser product that is designed explicitly for contact application to the skin or non-ocular tissue and where:

—| during operation, ocufar-hazard is prevented by engineering means, i.e. the accessible emission is
stopped or reducedte below the accessible emission limit (AEL) of Class 1 when the laser/ppplicator
is removed from Ceitact with the skin or non-ocular tissue;

—| during operatipn and when in contact with skin or non-ocular tissue, irradiance or radianf exposure
levels exceedthe skin MPE (3.7) as necessary for the intended treatment procedure;

—| the lasewproduct complies with applicable vertical standards.
Nofe-1'to entry: Lasers used in contact mode on the skin that incorporate safety means to ensurg that good

conptdct is provided when the laser is emitting and that hazardous leakage radiation is inhibited, as spgcified in a
vertical safety standard, can be classified laser Class 1C.

[SOURCE: IEC 60825-1:2014, 3.19, modified — The three notes (which discussed the classification
scheme and tests) have been replaced by a single Note 1 to entry.]

3.2

exposure limit

EL

level of exposure to the eye or skin that is not expected to result in adverse biological effects

[SOURCE: IEC 62471:2006, 3.8]

© IS0 2019 - All rights reserved 1
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3.3

intense light source

ILS

device incorporating one or more non-laser sources of optical radiation of the wavelength range 250 nm
to 3 000 nm and intended for creating biological effects in humans

Note 1 to entry: ILS may incorporate continuously emitting or pulsed xenon lamps, incandescent lamps, LEDs or
similar.

[SOURCE: ISO 12609-1:2013, 3.4, modified — The phrase “and animals” has been deleted from the

definition_Note 1 to entry has been expanded to include examples nflight sources ]

3.4
intense pulsed light
IPL
equipmenft, containing a flash lamp, e.g. xenon or krypton, housed in a handheld device, having|an
emission window with an area of several cm?, typically providing a filter that restricts the emission to
a band in the visible and infra-red

Note 1 to eptry: Pulse lengths are in the order of tens of ms or less and pulse repetitionrates are typically two per
second or less. The IPL output is on the order of up to 50 J/cm2. The wavelengths range’typically from 400 nnj to
1200 nm. Filters may be incorporated or attachable that cut off portions of the spectrum such as blue-green orf{IR.

Note 2 to gntry: IPL can be covered by trademark rights in certain countriés. Generally, users and recipient§ of
IPL treatmgnts comprehend the generic meaning of “IPL” as “intense pulsed Jight”.

[SOURCE:|IEC/TR 62471-3:2015, 3.3, modified — The last sentence in Note 1 to entry has been added.]

3.5
laser/ILS|user
person who uses the laser/ILS equipment and in .general controls the application of the laser/]LS
radiation pt the working area

Note 1 to gntry: The laser/ILS user may appoint other person(s), who assist(s) with the selection and/or settfng
of the parajmeters.

[SOURCE:|IEC/TR 60825-8:2006, 3.7, modified — The term has been changed from “operator” to “usgr”
and ILS hds been added.]

person who is knowledgéable in the evaluation and control of laser/ILS hazards and has responsibiljity
for oversight of the cofitrol of laser/ILS hazards

Note 1 to gntry: Thel.SO/ILSSO may be the responsible person (3.11). The acronym “ILSSO” was created for efise
of use in this document to provide a parallel definition to that of “LSO” in cases where the risks of intense light
sources (3.B),dre being assessed.

[SOURCE: IEC/TR 60825-8:2006, 3.8, modified — “ILSSO” and Note 1 to entry have been added.]

3.7

maximum permissible exposure

MPE

maximum level of laser radiation to which, in normal circumstances, the skin or eye may be exposed
without suffering adverse effects

[SOURCE: IEC/TR 60825-8:2006, 3.9, modified — In the definition, “that level” has been changed to
“maximum level” and “laser” has been added. The note has been removed.]
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3.8

optical density
oD

D(2)

logarithm to the base 10 of the reciprocal of the spectral transmittance, 7(1)

Note 1 to entry: Optical density is expressed by the formula:

D(2) =logio [1/7(A)]

Note 2 to entry: For example, when the attenuation value is 1/100, the transmittance = 0,01 and.the OD is 2.
When the value is 1/100 000, the transmittance = 10-5 and the OD is 5.

[SOURCE: I1SO 4007:2018, 3.10.1.21, modified — Note 2 to entry has been added.]

3.9

patient

pefson receiving laser or ILS (3.3) treatment

Nofe 1 to entry: “Patient” includes clients or customers in aesthetic clinics or beauty salons.

3.10

p;lgent eye protector

P

ey¢ protector meant to be worn by a patient (3.9) or client ddring laser or ILS (3.3) treatment

311

responsible person

pefson who is designated to assess the risks of lasers or ILS (3.3) equipment and to determine|the safety
mdasures and the local rules

Note 1 to entry: The responsible person will be-either the owner/operator of the facility or a person agpointed by
thgq owner/operator.

[SOURCE: IEC/TR 62471-3:2015, 3.6, niodified — In the definition, “IPL” has been replaced by|“lasers or
IL$ equipment” and who the responsible person will be has been moved to a note to entry.]

3.12

stifay optical radiation

optical energy that is-inintentionally emitted from the applicator, including scattered, reflected and
legkage radiation

[SOURCE: IEC 60335-2-113:2016, 3.107]

4 | Riskassessment and selection of patient/client eye protectors

4. General

The primary goal of the LSO/ILSSO and/or the responsible person should be to conduct a risk assessment
and provide guidance for control measures to reduce ocular risks associated with usage of laser/ILS
devices. A risk assessment should be conducted to determine if the output of a laser/ILS device could
exceed the MPE/EL and potentially injure a patient/client. The risk assessment should also consider the
wavelength(s), the delivery system being used with the laser/ILS device, positioning, the intended use
and the body location of the treatment. If there is a risk of ocular injury, then appropriate eye protectors
for the patient/client should be selected that are resistant to the energy levels anticipated during the
treatment. International Commission on Non-lonizing Radiation Protection (ICNIRP) guidance or that
contained in national regulations may be used to assist in risk assessment.

©lI

SO 2019 - All rights reserved


https://standardsiso.com/api/?name=51c27c26489b275384bc4200ebd03e3b

ISO/TR 22463:2019(E)

The PEP should be labelled, if applicable, and conform to the relevant standards. Additional guidance
about the safe usage of laser and ILS equipment can be found in IEC/TR 60825-8 (lasers) or IEC/
TR 62471-3 (ILS).

NOTE If it is determined that there is additionally a potential risk to the user or staff member, refer to

[SO 12609-1 and ISO 12609-2 for ILS, and IEC 60825-14 for lasers, for guidance on the selection of eye protection
for these individuals.

4.2 When the laser/ILS is used on parts of the body below the face/neck

This is theteas estrictivecondition—and TE St TC re—patient/ehenteanbeidentica C at

the eyes, the user should ensure that the PEP maintains a good fit with the periorbital region, . The uger
should chgck for light leakage around the edges of the PEP once it is in place to ensure a-goed fit|In

treatmeny being performed away from the head and neck or the behavioural characteristics of the
patient/cljent.

If the patipnt/client does not need or want to observe the procedure, then the PEP'may be opaque (n¢n-
transparent) and have an appropriate attenuation over the wavelength region‘of concern.

If any topjcal compound is applied to the skin that could increase the spéecular reflection of laser/]LS
radiation,|then this should be taken into consideration when decidingOn the appropriate attenuatior] of
the PEP. Allso, any metallic items near the application site, such as piger¢ings, should be removed prior to
laser treafment.

The resistance of the PEP to intense radiation is also less critical in this situation because the laser/]LS
radiation |s not likely to be directed into or near the eye. See'PEP type a), b) or ¢) in Annex B.

NOTE If PEP type c) is used, skin damage or allergic reaction from the adhesive can occur.

4.3 When the laser/ILS is used on the fa¢e/neck, but not in the periorbital region

Under thi§ condition, it is critical that the PEP has a good fit with the area around the eyes to prevént
any stray joptical radiation from entering the eye. The PEP should be opaque (non-transparent) or hgve
an approgriate OD/attenuation over theswavelength region of concern. See PEP type b) or c) in Annex B.
It is also dritical that the PEP has sufficient resistance to intense radiation from the laser or ILS.

NOTE If PEP type c) is used, skinr damage or allergic reaction from the adhesive can occur.

4.4 When the laser/ILS is used in the periorbital region

Under thi$ conditionjitis also critical that the PEP have a good fit (see also 4.2 regarding light leakage)
with the area around the eyes to prevent any stray optical radiation from entering the eye. The BEP
should befopaque(non-transparent) or have an appropriate OD/attenuation over the wavelength regjon
of concery. If’is also crltlcal that the PEP have sufficient re51stance to intense radlatlon from the laser or
ILS. Conside
due to Bell’s phenomenon (see NOTE 2 for more 1nformat10n) See PEP types b), ¢) or d) in Annex B.

NOTE 1 IfPEP type c) is used, skin damage or allergic reaction from the adhesive can occur.

NOTE 2  When closing their eyelids, individuals tend to unconsciously rotate the eyes upwards. This reaction
is called “Bell’s phenomenon”. This phenomenon is considered when assessing the possible ways that direct or
scattered light could enter the pupil or be incident on the vulnerable anterior segments of the eye.

Some of the more common procedures that require a PEP, as specified above, include:

a) laser/ILS application on wrinkles adjacent to the eye;

b) laser/ILS application on spider naevi adjacent to the eye, e.g. nose;
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c) laser/ILS application on pigmented spots adjacent to the eye;

d) laser/ILS application on scars adjacent to the eye;

e) laser/ILS application on artificially injected colours, such as tattoos adjacent to the eye;
f) laser/ILS application of permanent makeup on the eyebrow;

g) laser/ILS application on the eyebrow for hair removal.

The PEP as spec1f1ed should also be applled in cases where a Class 1C laser product is used.

shguld incorporate a means that prevents radiation being emitted from the applicator in a
other than intended for the treatment. The same advice regardingthe use of Class 1C produg
in [the case of ILS equipment used in a contact mode in the périorbital region. Some ILS equ
inlended to be used not in contact, but at a fixed distance from the target tissue. Because of
is ain increased risk of stray radiation reaching the eye:Thus, it is recommended that the u
th¢ margin of 10 mm from the eye mentioned above, in‘addition to using a PEP that has a goo
ar¢a around the eye of the patient/client.

When the laser/ILS is used on the.eyelid

e to its mobility and limited thickness,(the eyelid offers inadequate protection against m
§ procedures. As the iris behaves likela light-absorbing chromophore, it heats up consider

2019(E)

Since the

P, intense
arly if the
it inhibits
e adjacent
4s 1C laser

oncerned.
e in used

igk Group 3

direction
ts applies
lipment is
this, there
ser keeps
 fit to the

ost laser/
hbly when

dns-illuminated by light sources ofintensities such as those needed for the intended proce

ter-based ocular lubricant\and, if a general anaesthetic is not being used, an appropria
hthalmic anaesthetic sglution. However, corneal eye shields can themselves be absorber
ht up upon exposure,potentially leading to corneal damage. Therefore, care should be taks
exgessive heating of the eye shield, which may require the operator to apply cooling strategie
pulses.[28] Also, thésize of the corneal shield needs to match the orbit of the eye to prevent in
radliant exposureiinto the eye. Care should be taken upon the removal of the corneal eye shield
corneal injury-or abrasion.

op
he

NO
to
top

TE There have been reports of corneal abrasions caused by the corneal eye shield heating up a
the coriiea. However, these corneal abrasions were probably caused by the inappropriate/inadver
ical skin anaesthetics on the cornea and were, in fact, chemical not thermal burns.

ure
Lhis situation, corneal eye shiglds similar to type d) of Annex B should be applied with a higcl viscosity

te topical
5 that can
n to avoid
5 between
advertent
|s to avoid

nd sticking
tent use of

Another option is to use an eye spatula [see e) in Annex B] with an appropriate lubricant. Physicians/
medical professionals who have experience using this device have reported success in using this type

of PEP when treating the eyelid with laser radiation, usually by having an assistant hold the
place under the eyelid, but not in direct contact with the cornea, during the procedure.

It is recommended that any laser/ILS procedure to be performed on the eyelid is done by

spatula in

a medical

professional. The user should be trained and experienced with the proper application of corneal eye
shields and should be aware of the potential factors that can lead to adverse heating effects. These
factors include irradiance or radiant exposure and the duration and frequency of pulses that can lead to

the need for additional cooling or other appropriate protective measures.
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Procedures include, but are not limited to:
a) laser/ILS application of permanent makeup on the eyelid;
b) laser/ILS application to remove pigmented lesions on the eyelid;

c) laser/ILS application to remove vascular lesions on the eyelid (i.e. port wine stains and
telangiectasias).

5 Labelling

The selected PEP should have an appropriate level of protection, which should be marked on the REP| (if
applicablg).

6 Admlinistrative procedures

It is the rpsponsibility of the user, LSO/ILSSO or safety advisor to ensure that an/appropriate PER is
available for all laser/ILS procedures that could take place in the premises. In cases where a suspected
eye injuryf or adverse event occurs, a medical examination by a qualified eye 'care specialist should|be
carried oyt as soon as possible, e.g. within approximately 48 h. All accidents\involving eye injuries frpm
laser/ILS |equipment should be reported to the equipment manufacturerand the appropriate locpl/
national quthority. Further use of the laser/ILS equipment and the PER/involved in the injury should(be
suspendedl until the responsible person has investigated the eventjand taken steps to ensure that the
risk is reduced sufficiently.
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Annex A
(informative)

Reported injuries and incidences

Reported injuries have occurred both in medical environments and in non-medical commercial facilities,

e.g beauty salons. See Table A.T and A.Z for examples of these reported injuries and incidgnces. The
injuries that were reported in the literature occurred in several different countries. The information

supplied to national regulatory bodies is often incomplete and lacking in appropriate detail.

Table A.1 — Examples of patient injuries in peer-reviewed litesature

blurred vision

Reference Type of injury Comments
[14] Pupil/iris pain, distortion and |Portwine stain on face of twosyear old. Eye taped|closed
photophobia during eyebrow region tréatment.
[1b] Iris atrophy and nuclear Epilation in peri-orbital region using 800 nm diodg laser.
cataract
[16] Iris atrophy, pain, photophobia, | Alexandrite laser€yebrow epilation. Eyes closed and

covered withrdamp cotton.

[1¥] Iris atrophy and posterior
synechiae with photophobia

Eyebrow laser epilation. Eye protector worn by patient.

[18] Iris atrophy and posterior
synechiae with photophobia

Treatment of pigmented lesions on eyelids. No eye
protector worn by patient.

painj-cataracts and macular hole

[19] Iris atrophy, visual loss, Eye protector removed for part of treatment.
photophobia and pain
[2D] Iris and pupillary distortion, Alexandrite laser treatment of upper eyelid. No ey protec-
pain tor worn by patient.
[2]L] Iris and pupillary distortion, IPL treatment on eyelid freckle.
pain
[2R] Iris and pupillary distortion, IPL treatment on eyelid.
pain
[2B] Iris and pupillary distortion, 28 casereports. Laser and IPL treatment near theleye. In

many cases, no eye protector was worn by the patfent.

uveitis, glaucoma, visual field
defects, posterior synechiae
and pupillary defects

[2#] Irjs-and retinal damage Four case reports. In three out of four cases, the patient
looked directly at the laser beam.
[2B] Permanent photophobia and Two case reports of unibrow treatment: one with a|810 nm
pupil distortion diode laser, the other with a 1 064 nm Nd:YAG laser| Eye pro-
tection used in both cases. In the Nd:YAG laser case| corneo-
scleral shields were used, resulting in a keyhole-sh3ped pupil.
[;;] E‘yb Pﬂ;ll, yhutuyhub;a, I \/dll\/\)‘) TVVU Ccdaol'1 leUl t‘) Uf U\,u}ou ;lljul ‘y aft\/l A}b[\ﬂlldl ;t laser
and oedema treatment for eyebrow epilation.
755 nm, 28 J/cmZ, pulse duration = 20 ms.
No use of eye protector noted.
[27] Oval pupils, reduced visual Case report of diode laser (810 nm) treatment for eyebrow
acuity and photophobia epilation. Eye protector worn but removed during
procedure to access inferior border of eyebrow.
[28] Iris atrophy, cataracts, anterior |Review of 21 cases of ocular injury during cosmetic laser

treatments of the face.
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Table A.2 — Examples of patient injuries reported to national regulatory bodies

Date Type of eye Description of treatment Description of injury
protector worn
by patient
10/1999 Cotton gauze Eyebrow hair removal Eye pain and photophobia
02/2000 Not stated Treatment on face Pain, swelling, redness, spots on
sclera
02/2000 Swim goggles Treatment on face Pain, swelling, redness
05/2006 Qcclusive gngg]nc Treatmenton face Pain redness, phnfnphnhin’ vision
problems
05/2006 IPL aid Treatment on face IPL aid began to melt, eye pain,
eyelash singeing
08/2006 Lead IPL goggles |No information about what type of Patient reports the,ophthalmolof
treatment gist said it was a UWburn
05/2012 Not stated Hair removal near jawline Eye pain and photophobia
08/2013 IPL aid Treatment on face Blurry vision
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Annex B
(informative)

Types of commercially-available PEPs

Types of commercially-available PEPs include the following, as illustrated in Figures B.1 to B.5,

re§pectively.
N
a) | Laser/ILS protective googles. q/Q
b)| Small metal (or durable plastic) eye goggles, which only cover the eyes. (b(b ’
c) | Stick-on disposable eye shields. Similar disposable eye shields are availabh@ﬂr IPL procegdlures.
d)| Metal corneal eye shields, which are applied on the cornea ungggﬁeath the eyelid with an
appropriate lubricant. O
e) | Metal spatula, which is used to protect the cornea by holding\fs?e eyelid away from the eye. An
appropriate lubricant is still needed. Spatulas made of plasticor other material may be uged if they
have been properly tested and/or certified for use with @ aser/ILS being applied.
N\
S
O
o —oaitll
™ i
Fi@{ire B.1 — Laser/ILS protective googles
Figure B.2 — Small metal (or durable plastic) eye goggles
© IS0 2019 - All rights reserved 9
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Figure B.3 — Stick-on disposable eye shields (]9

Figure B.4 — Metal g(@ﬁal eye shields
R\

Figure B.5 — Metal spatula

10 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=51c27c26489b275384bc4200ebd03e3b

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Risk assessment and selection of patient/client eye protectors
	4.1 General
	4.2 When the laser/ILS is used on parts of the body below the face/neck
	4.3 When the laser/ILS is used on the face/neck, but not in the periorbital region
	4.4 When the laser/ILS is used in the periorbital region
	4.5 When the laser/ILS is used on the eyelid
	5 Labelling
	6 Administrative procedures
	Annex A (informative)  Reported injuries and incidences
	Annex B (informative)  Types of commercially-available PEPs
	Bibliography

