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¥ Photobiolgical Lamp Safety

The evaluation and examination focuses on the
skin and eyes of not only the user but
someone in the vicinity of the device.




* Photobiolgical Lamp Safety

The evaluation and examination focuses on the
skin and eyes of not only the user but
someone in the vicinity of the device.

The device might use general lighting bulbs but
because they are used in a differently from
normal general lighting, evaluation of the
safety of that use requires additional review.




* Seven risk evaluations are required for a
device photosafety analysis

Table 3: Emission Limits for Risk Groups of Continuous Wave (Non-Pulsed) Lamps

Risk Group

Risk Metric | Formula in Exempt RG-2 Units
Section: (Moderate-
Risk)
Actinic UV, S(\) 5.4 0.1 . 3.0 uW/cm?
Near UV, 320-400 nm 5.4.2 1.0 10. mW/cm?
Retinal Thermal, R (A) 5.4.3 2.8/a 71/ W/(cm?2sr)
Blue Light, B(\) B 54.4 0.01 400 W/(cm?sr)
Blue Light, B(A) 5.4.5 | Small Source 100* 300* nW/icm?2
Alternative
CornealLens, IR 5.4.6 10. 320. | mW/cm?
Low Luminance, Retinal IR 547 |[NonGLS Only| 0.6/a 0.6/\ W/(cm?2sr)




* Photobiolgical Lamp Safety

Involves generally three types of measurements:

The first requires determining how close to a
source someone’s skin or eyes might be when

using it and evaluating it at that distance — use
distance.

The second is evaluating it at the either the GLS
(500 LUX) or non-GLS distance of 20 cm.

The other distance is how close you can be
without risk — minimum hazard distance.




¥ S(1) UV Hazard Weighting Function

S(A) extends ~4.5 decades.

The spectroradiometer
used to measure a source
to be evaluated using S(A)
must be able to measure 5
or more decades of power.
This applies to other
functions which must also
be evaluated




¥ S() and Normalized UVA-1 Source

Note: the OL-756
used for this
measurement
measures at least 6
decades of power.
Background noise
can be clearly see
between the 6 and 7
decade establishing
the baseline of the
measurements.




CND UV Lamp, model 08200,
with UVB9W-365nm/2G7 bulbs
1 cm from bulb

Wavelength (nm)




nono

Wavelength (nm)

UVB9W-365nm/2G7 bulbs

This bulb primarily emits UVA-1
radiation. On this linear plot,
you cannot see any emission
shorter than the 340 nm UVA-1
spectral region.




¥ CND

+
i Classification BTG

IRISK lower shelf Range (nm)

>0.3 RG-2
1.387 (Moderate) 200-400

Actinic UV, S(A)

Source Exposure Minimum Group
Limit (sec) Exposure Limit (sec)

. +lcm
Risk lower shelf Exempt] RG-1 | RG2 | RG-3

Actinic UV, §( ) 2162 ghr |10,000] 1,000 <1000

Minimum Group

Source Exposure Limit (sec) Exposure Limit (sec)

20cm| 20 cm 20 cm
Risk Metric | upper | upper lower |Exempt| RG-1 | RG-2 | RG-3
shelf | shelf shelf

Actinic UV, S(\) Es 110044 | 103760 86410 8hr |10,000] 1,000 | <1000

Near UV 320-400 nm 3491 3205 2655 1,000 300 100 <100

Blue Light, B()) 185758 10,000 | 100 | 025 | <0.25

Aphakic Blue, A(}) 13460 10,000 | 100 | 025 | <0.25




* Light Elegance: EASY CURE




* Light Elegance: EASY CURE

+1cm
Risk Metric lower Classification Units
surface

Actinic UV, S(\) Eq 1.676 i?ﬂ-igge')z pwiem? | 200-400

Wavelength
Range (nm)

Source Exposure Minimum Group
Limit (sec) Exposure Limit (sec)

+1cm

=l lower surface

Exempt] RG-1 | RG2 | RG-3

Actinic UV, §( ) 1789 ghr [10,000| 1,000 |<1000

20 cm AV el Classification Units R Eleiat
Centered 45° Range (nm)

Actinic UV, S(A) 0.078 0.052 <0.1 Exempt UW/cm? 200-400
|Near UV 320-400 nm 0.354 0.483 <1.0 Exempt mW/cm? 320-400

IRisk

IRetnaI Thermal, R(A) 0.0000018 | 0.0000015 <2.8/o. * Exempt W/(cm?sr) | 400-1400
|siue Light, B(A) L 0.0003 0.0004 <0.01 Exempt WI/(cm?sr) 400-700
Aphakic Blue, A(\) L 0.00999 0.014 >0.01,<1.0 RG-1 | W/(cm?sr) 400-700
ICornea/Lens, IR E 0.12 0.048 <10 Exempt mW/cm? 770-3000

Low Luminance,
Retinal IR

0.00085 0.00035 <0.6/a. * Exempt Wi/(cm?sr) | 770-1400




¥ 0PI -- AXXIUM
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¥ 0P| -- AXXIUM

Risk Metric S i) Nl Classification | Units U
centered above shelf Range (nm)

Actinic UV, S\ | Es 0.875 1.023 >0.3 RG-2 | \wjem2|  200-400

(Moderate)

Mini mum Group

Source Exposure Limit (sec) EXbasirellimit|==c)

Shelf level +1cm
centered | above shelf

Actinic UV, S( ) Es 3427 2932 8hr |10000] 1,000 J<1000

Risk Exempt| RG-1] RG-2 | RG-3

AT AU Classification Units S
Centered 45° Range (nm)

Actinic UV, S(A) 0.010 0.009 <0.1 Exempt pW/cm? 200-400
|Near UV 320-400 nm 0.105 0.091 <1.0 Exempt mW/cm? 320-400

IRisk Metric

IRetnaI Thermal, R(A) 0.0013 0.00073 <2.8/o. * Exempt W/(cm?sr) 400-1400
[Biue Light, B(A) 0.000053 | 0.000050 <0.01 Exempt WI/(cm?sr) 400-700
Aphakic Blue, A(\) 0.0018 0.0016 <0.01 Exempt W/(cm?sr) 400-700

[Cornea/Lens, IR 0.27 0.014 <10 Exempt mW/cm? 770-3000
|Low Luminance,

* 2 5
Retinal IR 0.0012 0.00018 <0.6/a. * Exempt W/(cm?sr) 770-1400




¥ OPI -- Blue Light UV LED
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¥ OPI -- Blue Light UV LED

- +lem Classification Ui || SEvEegin

above table] Range (nm)

Actinic UV, S( ) 0.387 >(?ﬂ-°3 de’fai')z W /e 200-400

Source Exposure Minimum Group
Limit (sec) Exposure Limit (sec)

. +1cm
Risk lower shelf Exe mpt

Actinic UV, §{ )| Es 7759 8hr |10,000] 1,000 |<1000

RG-1 | RG2 | RG-3

20cm
| . . 20 cm R . Wavelength
Risk Metric | Centered 45° Classification LIS Range (nm)

Actinic UV, S(A) 0.014 0.016 <0.1 Exempt HW/cm? 200-400

INear UV 320-400 nm 0.340 0.324 <1.0 Exempt mW/cm? 320-400

|Retnal Thermal, R(\) 0.0134 0.0129 <2.8/a * Exempt W/(cm?sr) 400-1400

lBiue Light, B 0.00134 0.00093 <0.01 Exempt W/(cm?sr) 400-700

Aphakic Blue, A(\) 0.0068 0.0064 <0.01 Exempt W/(cm?sr) 400-700

|Cornea/Lens, IR (ON010]00X15) 0.000057 <10 Exempt mW/cm? 770-3000

:—F?W Luminance, Retinal 0.01 <0.6/0. * Exempt Wi(cmzsr) | 770-1400




I CONCLUSIONS

1. Three of the four units used the same lamp phosphor
primarily producing UVA-1 radiation 340 nm and
longer. Two different lamp bases were employed.

The other unit was a blue light LED system. All the UV

was from 360 nm and longer.
None of the sources evaluated exceeded risk group 2.

. Total exposure following programmed exposure times
and steps (less than ~10 min total) amount to a small

fraction of the permissible daily exposure under ANSI/

IESNA RP-27.
. Any risk is further reduced in realistic use scenarios

since it is unlikely to be a daily occurrence.




X

MEDs vary on Different Body Areas

Olson, R. L., R. M. Sayre and M. A. Everett (1966) Effect of anatomic location

and time on ultraviolet erythema. Arch Dermatol 93, 211-5.

Average
SEDs/MED

SED Range

Abdomen

2

1.3-3

Chest

2

1-4

Back

2.3

Forehead

2

Cheek

2

Neck

2.1

Extremities

Ventral Arm

3.4

Dorsal Arm

3.5

Ventral Forearm

4

Dorsal Forearm

4.8

Lower Leg

7.5

Dorsum Hand

8

The UV dose required to
sunburn varies greatly
with anatomical location.

The UV acclimatized
back of the hand is least
sensitive area.

Note the Standard Erythemal
Dose (SED) is ~1/2 the typical

sunburn or minimal erythemal
dose (MED) on the trunk.




