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Purpose: We have suggested the way to improve performance of blue-light blocking lens through the analysis of blue
light emitted from LED light sources and compared the performance of blue-light blocking lenses commercially
distributed in domestic market. Methods: A total of 17 blue-light blocking lenses and a total of 41 LED light sources
were used in the study. The light spectral distributions of LED light sources were measured using illuminance
spectrometer. The blue-light distribution of each LED light source was calculated from the product of blue-light hazard
function and the light spectral distribution of LED light source. The peak wavelength and the full width of half
maximum of the blue-light distribution of each LED light source were calculated using the Gaussian curve fitting.
Results: The blue-light distributions of all light sources could be well fitted to the Gaussian curve. The hazard induced
by the blue light of LED light sources was found to be averagely the greatest at the wavelength of 450 nm. However,
the reflectance of domestic and foreign blue-light blocking lenses was found to be averagely the greatest at 431 nm and
448 nm, respectively. Conclusions: It is necessary to design the blue-light blocking using Gauss fit curve with the peak
wavelength of 450 nm and the full width of half maximum of 27 nm in order to block the blue light emitted from LED
light sources optimally. In this respect, it may be better to change design of the blue-light blocking for some of blue-light
blocking lenes.

Key words: LED, Blue light hazard function, Photobiological safety, Photobiological exposure limit, Photobiological ret-
inal injury, Blue-light blocking lens
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Table 1. Spectral distribution of blue-light hazard function

Younghyun Son, Seok-Jun Yang, Chang Jin Kim, Gyeong Sun Lee, Su Mi Choi, Young Guk Yu ef al.

Wavelength  Blue-light hazard ~ Wavelength  Blue-light hazard

Wavelength  Blue-light hazard ~ Wavelength  Blue-light hazard

(nm) function (nm) function (nm) function (nm) function
300 0.01 400 0.1 500 0.1 600 0.001
305 0.01 405 0.2 505 0.07943 605 0.001
310 0.01 410 0.4 510 0.0631 610 0.001
315 0.01 415 0.8 515 0.05012 615 0.001
320 0.01 420 0.9 520 0.03981 620 0.001
325 0.01 425 0.95 525 0.03162 625 0.001
330 0.01 430 0.98 530 0.02512 630 0.001
335 0.01 435 1 535 0.01995 635 0.001
340 0.01 440 1 540 0.01585 640 0.001
345 0.01 445 0.97 545 0.01259 645 0.001
350 0.01 450 0.94 550 0.01 650 0.001
355 0.01 455 0.9 555 0.00794 655 0.001
360 0.01 460 0.8 560 0.00631 660 0.001
365 0.01 465 0.7 565 0.00501 665 0.001
370 0.01 470 0.62 570 0.00398 670 0.001
375 0.01 475 0.55 575 0.00316 675 0.001
380 0.01 480 0.45 580 0.00251 680 0.001
385 0.0125 485 0.4 585 0.002 685 0.001
390 0.025 490 0.22 590 0.00158 690 0.001
395 0.05 495 0.16 595 0.00126 695 0.001
700 0.001
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Fig. 3. Blue-light hazard function(BLHF) B(A) and light spectral distributions S(A) for LED light sources.
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Table 2. Peak wavelength 45 and full width of half maximum A/ for a total of 41 LED light sources

Source Ap (nm) Alg (nm) Source A (nm) Adz(nm)
Monitor 446 21 Head lamp 3 443 24
Notebook 1 451 25 Head lamp 4 453 23
Notebook 2 448 27 Head lamp 5 453 25
Lamp 1, white 440 22 Head lamp 6 447 27
Lamp 2, yellow 448 24 LED chip 1 449 30
Lamp 3, yellow 454 31 LED chip 2 447 28
Flashlight 441 24 LED chip 3 449 30
LED bar 2,700 K 470 30 LED chip 4 449 32
LED bar 2,850 K 451 30 LED chip 5 451 30
LED bar 3,250 K 453 27 LED chip 6 449 28
LED bar 5,000 K 452 27 LED chip 7 448 28
LED bar 5,700 K 443 22 Smart phone 1 456 27
LED bar 6,000 K 451 27 Smart phone 2 449 28
LED bar 6,500 K 444 21 Smart phone 3 447 29
LED bar 10,000 K 448 27 Smart phone 4 445 27
LED bar 10,500 K 442 22 Smart phone 5 452 28
Blue 458 24 Smart phone 6 454 28
Green 509 38 Smart phone 7 451 37
White 447 21 Smart phone 8 449 26
Head lamp 1 439 22 Smart phone 9 453 26
Head lamp 2 439 24 Mean+SD 450+11 27+4
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Fig. 6. Reflectances of various blue-light blocking lenses commercially distributed in Domestic Market.
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Table 3. Peak wavelengths 4, and maximum reflectances R,
for various blue-light reflectance coatings of blue-light
blocking lenses commercially distributed in Korean

market
No. Domestic Foreign
A; (nm) R, (%) A; (nm) R, (%)

1 412 15.8 430 10.6

2 412 18.1 432 124

3 425 16.8 444 8.7

4 429 7.6 452 10.7

5 429 8.5 457 10.1

6 431 18.2 459 12.3

7 431 19.2 464 10.9

8 436 8.6 - -

9 443 12.5 - -

10 466 5.7 - -
MeantSD  431+15 13.1£5.1 448+13 10.8+1.3
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A A Y] WAS aEEke AR F5 3o Alsdr

FHlol: LED, A8 ARe, BAEH P, BAESH a3, B3k ", A A=
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