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S solar retinopt y? (NOT likely!)
. WWIlaircrews f)
« retinal burns after mi§silons & \

* “Acid heads” of 1970s

* LSD and sungazing
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* 15% eclipse “glasses

* 50% no protection
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e V1sua| . ry highly @rlable

e ~depends on exposure conditions m
» Optical aids increase severity . )

* thermal effects add to photochemical

/
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Unaware of, or ignored warnings

* No orinappropriate prét%tion
i “» Reported symptoms next morning

. Chou & Krailo 1981 S
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| ‘usually temporary vis i SS

e i
- most common type of |njury




' permanent injury with visual loss

e more common if optical aid was
~ used




Retinal scotoma Eclipse mag. 0.12, obs. 5%

e Wu et al, 2017
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protection

g '.Se.en next day
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Partlal phases of TSE. i @
All the time during annular'eclipse )
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e-»,bntﬁové" 'in UK prior to 9tota| solar eclipse

-

el ”Defects in sputtered coat gs are dangerous”

« Several viewers with SoIarSkreen lenses found to have m
bright defects in coatings
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- 40-100 um wide

\ ~ Viewer 3-10
Size 450 X 80 um
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SAFETY OF “PINHOLES”

 Large defects occur rarely in polyester solar filters
o One of 2 layers of aluminum missing

* Ocular exposure increases if defect centred on
pupil
o Critical exposure time 10 times longer than for
unprotected eye

* May be a glare source but not hazardous
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Replaced EN 1836 n 3 |
+ Confirmed by ISO TC172/SC7 in 2020 m |

e A PPE standard (under EC rules)



SO 12512-2

Eye and face protection — Sunglasses and related eyewear —
Part 2: Filters for direct observation of the sun

e Applies ONLY to filters used without optical instruments to
observe the Sun directly

* Photographic filters, filters for telescopes and binoculars
NOT covered

* Retailers advertising that their products comply
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+ Labelling R &y S

* Certification to carry ISO logo

\ e Accredited test laboratories
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* Included filter compllance W|th 1ISO 12312-2
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« Good compliance for the most part...






REPORTED EYE INJURIES

Average age 30 25 cases, 35 eyes

Symptoms: Retinal findings:

 Blurry vision 19/25 * Yellow lesion in retina

 Metamorphopsia 5/25 12/35

. Scotoma 15/25 e Retinal pigment changes
13/35

* No symptoms: 1/25

American Society of Retinal Specialists
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* 13 retinal injuries f)

48 cases among éSOM people!
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e Archlved f| ers frm coIIectlon

i Assessed for compllance with ISO 12312-2 m
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e SN16ted2 ..+ i
e Correlated luminous transmittance with e
acceptability of solar image
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. Sunglass frames W|th ard fllters falled

~* Many ecllpse glasses and filters did not have f\ @
compliant labels -
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PROPOSED NEW LIMITS

+ Eclipse filters
® \Welding filters with shade number
===2|SO 12312-2 transmittance limits

0.01000% - + =Proposed new transmittance limits ®
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Far too dark. Too dark Dark Ideal Light Too light Far too light

Mean rating
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et Allowance for handheld viewers and filters in sunglass
| frames | " il @ |

e Remove “best before date”
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Bucharest, 1999





