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Abstract

Background/Objectives: This study aimed to examine the blue-light blocking effect according to the curing
light tip and the color of the protective eyeglass lens for the operator’s eye protection.

Method/Statistical Analysis: The transmittance of light with a wavelength between 200 and 900 nm was
measured three times at 1.8 nm intervals using a UV-vis spectrophotometer (LAMBDA 265, Perkinelmer,
Inc.). Then the average values obtained were compared for analysis. The visible- and blue-light transmittances
of all the tips and tinted lenses were examined, and the ratios of blue light in the transmitted visible light
were analyzed to compare the blue-light blocking effects.

Findings: The transmittance of visible light with a wavelength between 380 and 750 nm was highest in the
yellow lens (60.58%), followed by company B’s tip (55.23%), company A’s tip (51.46%), the orange lens
(47.48%), company C’s tip (41.53%), and the red lens (41.00%). The blue-light transmittance was 0.14%
in company A’s tip for the curing light gun, 0.75% in company B’s tip, and 0.12% in company C’s tip,
which were all very low. Among the tinted lenses, the orange lens had the lowest blue-light transmittance
(0.20%), the red lens had a blue-light transmittance of 6.59%, and the yellow lens had the highest blue-light
transmittance (12.53%). For the analysis results of the ratio of blue light in the transmitted visible light, it
was 0.27% for company A’s tip, the best blue-light blocking rate, and 20.68% for the yellow lens, the worst
blue-light blocking rate. The ratios of blue light in the transmitted visible light for companies B and C’s tips
were 1.35 and 0.29%, respectively, showing that they have a good blue-light blocking effect.

Improvements/Applications: The curing light tips and orange lens used for the analyses in this study
showed a blue-light blocking effect. In the case of blue-light blocking by tinted lenses, further studies are

required because the blocking rate may vary depending on the lens tint concentration.
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Introduction

Humans need light to identify the natures, shapes,
directions, and locations of objects as well as the distances
between them, and to perceive space and the objects they
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want to know. Light is divided into two types: natural
light obtained from the sun, including that from visible
light that can be perceived by the human eye as well as
infrared to ultraviolet light; and artificial light made for
convenient use according to human needs!'»?]. In the case
of natural light obtained from the sun, the available time
for human use is limited to daytime, the bright time of
day. The artificial light made to address this limitation
can help people perform activities in places where things
are invisible due to darkness, or at various time zones,
which greatly helps expand the range of human activities
and the convenience of life.!
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Artificial light not only provides convenience in
daily life but also utilizes a different wavelength of
light. As it has various transmittances to and interactions
with materials according to its wavelength, it is used for
the diagnosis and treatment of various diseases, such
as gamma rays applied to cancer cells, X-ray used to
diagnose and treat diseases by checking the inside of the
human body, and treatment using infrared rays. Its effects
were confirmed by the results of various studies?-7.

In the field of dentistry, X-ray, which is artificial
light necessary for panoramic, standard, bitewing, and
occlusal imaging, is used to accurately determine the
conditions of the patient’s periodontal tissue, dental
components, and jaw bone, where the teeth are situated.
In addition to X-ray, light is also utilized for the
composite resins used to repair the teeth during dental
treatment. The use of a light curing gun that irradiates
blue light to cure plastic composite resins is also a
therapeutic process using light!8-1%],

As such, the utilization of artificial light in various
medical fields has spurred the development of many
technologies, but to see the therapeutic effect of the light
irradiated for treatment, a large amount of light should
be irradiated for a short time. It also causes side effects
as well as the action for treatment!’-!],

In particular, during the light irradiation process, the
practitioners and assistants who have to treat patients
while checking the treatment site are exposed to a large
amount of light irradiated by the light curing gun for a
short time. The risk exposure is even likely to be higher
when there are many patients who need to be treated
using the light curing gun. Wearing appropriate safety
glasses to block the light during the treatment process
will minimize the exposure to the side effects, although
the light is not completely blocked!!>!3]. This study
aimed to investigate the color and transmittance of the
most effective lens that maximizes light blocking and
minimizes the risk of exposure to light while using
the light curing gun among the various lights used in
dentistry.

Method

For curing the plastic composite resins used for
tooth restoration, artificial blue light is irradiated using
a light curing gun. The light is irradiated for a short
time, but a large amount of light is irradiated, directly or
indirectly stimulating the operator’s eyes. To minimize

this stimulation of the light curing gun operator’s eyes
by the blue light, the manufacturers of light curing
guns sell these with tips. This study intended to find an
efficient method of blocking light by measuring the light
transmittances of these tips and of eyeglass lenses tinted
with red, yellow, and orange dyes that are expected to
block blue light.

The transmittances of light with a wavelength
between 200 and 900 nmwere measured at 1.8 nm
intervals using a UV-vis spectrophotometer (LAMBDA
265, Perkinelmer, Inc.) [Figure 1]. The transmittances of
the curing light tips and eyeglass lenses were measured
three times, respectively, and then the average values
were compared for analysis.

The transmittances of the visible and blue light of
all the curing light tips and tinted eyeglass lenses were
examined[Figure 2,3], and the ratios of blue light in the
transmitted visible light were analyzed to compare the
blue-light blocking effects. Based on the regulations of
ANSI Z80.3 1986, visible light was classified as light
between 380 and 750 nm, and blue light as light between
380 and 500 nm.

Lambda 265

Figure 1. UV-vis spectrophotometer (LAMBDA 265,
Perkinelmer, Inc.)

Figure 2. Curing light tips and eyeglass lenses tinted
with red, yellow, and orange dyes.



Figure 3. Light transmission process after mounting
the UV-vis spectrophotometer (LAMBDA 265,
Perkinelmer, Inc.) and lens.
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Result and Discussion

Using a UV-vis spectrophotometer, the light
transmittances of three companies’ curing light tips and
eyeglass lenses tinted with red, yellow, and orange dyes
within the 200-900 nm wavelength range were measured
[Figure 4]. In the visible-light region (380-750 nm),
the curing light tips and tinted eyeglass lenses showed
different light transmittance spectra according to the
wavelength, which indicates that the light transmittance
is different depending on the curing light tip and eyeglass
lens color concentration.
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Figure 4. Spectral transmittance curves of dental curing light tips for blue-light blocking and
tinted eyeglass lenses.
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Figure 5. Spectral transmittance curves of dental curing light tips and tinted eyeglass lenses in the
blue-light (380-500nm) region
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The spectral distribution of only the blue-light region
within the 380-500 nm wavelength range is shown in
Figure 5. Among the three companies’ curing light tips,
those of companies A and C showed almost similar
spectra, and there was no difference in the distribution
of the spectrum. Only company B’s curing light tip
showed a slight difference near the 500 nm wavelength.
Among the tinted eyeglass lenses, the red lens showed a
nearly constant transmittance spectral curve in the blue-
light region while the yellow lens showed increased light
transmittance near the 450 nm wavelength. The orange
lens showed a spectral distribution with almost no blue-
light transmission, like companies A and C’s curing
light tips.

Among the light transmittances within the
380-750 nm wavelength measured using a UV-vis
spectrophotometer (LAMBDA 265, Perkinelmer, Inc.)
[Table 1], the visible-light transmittance was highest
(60.58%) for the yellow lens, followed by 55.23% for
company B’s curing light tip, 51.46% for company A’s
curing light tip, 47.48% for the orange lens, 41.53% for

company C’s curing light tip, and 41.00% for the red
lens.The blue-light transmittance within the 380-500
nm wavelength region was 0.14% for company A’s
curing light tip, 0.75% for company B’s curing light
tip, and 0.12% for company C’s curing light tip, which
were all very low (less than 1%). Among the tinted
eyeglass lenses, the orange lens had the lowest blue-light
transmittance (0.20%), the red lens had 6.59% blue-light
transmittance, and the yellow lens had the highest blue-
light transmittance (12.53%).For the analysis results of
the ratio of blue light in the transmitted visible light, it
was 0.27% for company A’s curing light tip, the lowest,
indicating that such curing light tip has the best blue-
light blocking rate. The ratio of blue light was 20.68%
for the yellow lens, showing that such lens has the worst
blue-light blocking rate. Companies B and C’s curing
light tips both had a good blue-light blocking effect,
with the ratios of blue light out of the visible light being
1.35 and 0.29%, respectively. On the other hand, the red
lens had a low blue-light blocking effect, similar to the
yellow lens (16.07%).

Table 1. Light transmittances of dental curing light tips for blue-light blocking and tinted eyeglass lenses

Light Transmittance (%)
Wavelength (nm) Company A | Company B | Company C
(Tip A) (Tip B) (Tip C) Yellow Lens Red Lens Orange Lens
380-750 (Visible light) 51.46 55.23 41.53 60.58 41.00 47.48
200-380 (Blue-light) 0.14 0.75 0.12 12.53 6.59 0.20
Blue-light/Visible light 0.27 1.36 0.29 20.68 16.07 0.42
Conclusion References

All the curing light tips that were used in the analysis
in this study showed an excellent blue-light blocking
effect, and the orange lens showed a similar blue-light
blocking effect by the curing light tips. In the case of
the yellow and red lenses, the blue-light blocking effect
was low. Further experiments are needed to determine
whether the yellow and red lenses can produce as much
blue-light transmittance as the orange lenses. For this
purpose, further research is needed to compare the blue-
light transmittances by tint concentration.
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