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Continuing Education Credit

Credit(s) earned on completion of this course will be reported to
AlA CES for AIA members. Certificates of Completion for both
AlA members and non-AlA members are available upon request

This course is registered with AIA CES for continuing
professional education. As such, it does not include content that
may be deemed or construed to be an approval or endorsement
by the AlA of any material of construction or any method or
manner of handling, using, distributing, or dealing in any
material or product

Questions related to specific materials, methods, and services will
be addressed at the conclusion of this presentation
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Course Material

» Brief Review of Light and Human Circadian Response » Evaluation of Dynamic Light Systems ability to adapt to future research
« EML, CS, CP and new research on light-adapted responses » Light for health BEYOND Melatonin: Blue + Long Red/Infrared
» Evaluation of Dynamic Light Systems for Circadian Impact * The Power of Light for Health

Upon completion, participants will be able to:

1. 2. 3. 4.

Demonstrate working Examine dynamic lighting Evaluate flexibility of dynamic Possess a basic
knowledge of system spectra for systems for future research understanding of
the limitations of Circadian efficacy and discovery in Circadian + non-Circadian benefits of
current Circadian metrics across multiple metrics non-Circadian human health light and potential use-cases
g“““"h,o’
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When light hits our eye...

Retinal Cell Type Primary Cell Function
Rod B&W Night Vision
PO G C
Cone Color Visualization
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When light hits our eye...
It affects our circadian rhythm

Retinal Cell Type Primary Cell Function
Rod B&W Night Vision
WXKOX__— > c
Cone Color Visualization
(J
ipRGC Circadian System Governance
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The Modern Dilemma with Light

Nighttime Light
Exposure

Long Dark Nights
(.001 - 10 Lux)
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The Modern Dilemma with Light

Nighttime Light Sunrise/Sunset Light
Exposure Exposure

Long Dark Nights Quick Dim Transition
(.001 - 10 Lux) (10 — 1K Lux)
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The Modern Dilemma with Light

Nighttime Light Sunrise/Sunset Light
Exposure Exposure

Long Dark Nights Quick Dim Transition
(.001 - 10 Lux) (10 — 1K Lux)

Daytime Light
Exposure

Long Bright Day
(1K — 10K Lux)
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The Modern Dilemma with Light

Nighttime Light
Exposure

Shorter Dark Nights
(.001 - 10 Lux)

Artificial Light
Exposure

Long Dim Day
(10 - 1K Lux)

Daytime Light
Exposure

Limited Exposure to Bright
(1K - 10K Lux)
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EML, CS, and CP
The Impact Of New Research On Light-mediated Responses
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How do we “solve” for
lack of natural light?

Problem:
« Day: Can't replicate outdoor intensities indoors

* Night: Unlikely to convince homeowners to use
candlelight

Solution:
« We can manipulate spectra to help compensate

NOTE: The most well-known Circadian metrics are
based on research on dark-adapted individuals
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CS (Circadian Stimulus)
Lighting Research Center
CS > 0.3 morning

CS < 0.1 evening
Prioritize E\/Ey

EML (Equivalent Melanopic Lux)
Lucas Group / WELL Building V2
275 vertical EML 9A-1P (Tier 2)

CP (Circadian Potency)
Greater than 20% blue light during daytime
Less than 2% blue light at night
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RESEARCH ARTICLE  NEUROSCIENCE fYind :
The spectral sensitivity of human circadian

ACkHOWIedgi“g Li mitations phase resetting and melatonin suppression
light ch d ically with ligh
Of Dark-Adapted Research ;Z:agti;: anges dynamically with light

Circadian responses to light are different between dark-adapted .
December 12,2022 | 119(51)e2205301119  hups//dolorg/10.1073/pnas 2205301 119

and light-mediated individuals.

VIEW RELATED CONTENT +

. o . A 20| A O 7 FolEdRES
Most research measures dark-adapted individuals and their B
responses for up to 1-2 hours beyond initial light exposure.

Significance °
. . PN_AS Using data from 100 healthy young participants studied during a 9-d inpatient protocol,
N ew researCh nOtes the d Iffe rences in SpeCtraI response for i we constructed analytic action spectra for melatonin suppression and circadian phase A
Melator"n SuU ppreSS|On over extended peI’IOdS Of t|me (6+ Significance resetting in response to 6.5-h monochromatic light expasures and fit these action spectra
hOU rs ) :ﬂ‘:{m| - with linear combinations of melanopsin (ipRGC), short-wavelength (S), and combined long
b Software Avai mv:-rhrv and medium-wavelength (L+M) cone functions. First, we demonstrate that melatonin

Acknopsecgments : : . ¥
s ol suppression is driven approximately equally by S and L+M cones in the first quarter of
Supparting Information

light exposure and melanopsin only over longer durations. Second, we demonstrate that

A Ilg ht source that dOGS NOT Suppress Melatonln prOdUCtlon e S cones may contribute significantly to the overall phase resetting given the nonlinear
after a day’s WOrth Of Ilght eXpOSure may Stl" Suppress relationship between light duration and magnitude of resetting. These findings indicate
Melatonln |f turned on In the mlddle Of the nlght that the spectral sensitivity of circadian light responses changes over time,
Abstract
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https://www.pnas.org/doi/10.1073/pnas.2205301119
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Recent Research On White Light

Demonstrating the significant importance of
blue light on melatonin production

Normalized spectral density (A.U.)

SOURCE:
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»> J Biol Rhythms. 2018 Aug;33(4):420-431. doi: 10.1177/0748730418784041. Epub 2018 Jul 9.

Spectral Tuning of White Light Allows for Strong
Reduction in Melatonin Suppression without
Changing Illumination Level or Color Temperature

Jan L Souman 7, Tobias Borra 1, Iris de Goijer 2, Luc JM Schlangen ', Bjorn N S Viaskamp 3,
Marcel P Lucassen !

Affiliations + expand
PMID: 29984614 DOI: 10.1177/0748730418784041

Abstract

Studies with monochromatic light stimuli have shown that the action spectrum for melatonin
suppression exhibits its highest sensitivity at short wavelengths, around 460 to 480 nm. Other
studies have demonstrated that filtering out the short wavelengths from white light reduces
melatonin suppression. However, this filtering of short wavelengths was generally confounded with
reduced light intensity andfor changes in color temperature. Moreover, it changed the appearance
from white light to yellow/orange, rendering it unusable for many practical applications. Here, we
show that selectively tuning a polychromatic white light spectrum, compensating for the reduction
in spectral power between 450 and 500 nm by enhancing power at even shorter wavelengths, can
produce greatly different effects on melatonin production, without changes in illuminance or color
temperature. On different evenings, 15 participants were exposed to 3 h of white light with either
low or high power between 450 and 500 nm, and the effects on salivary melatonin levels and
alertness were compared with those during a dim light baseline. Exposure to the spectrum with low
power between 450 and 500 nm, but high power at even shorter wavelengths, did not suppress
melatonin compared with dim light, despite a large difference in illuminance (175 vs. <5 lux). In
contrast, exposure to the spectrum with high power between 450 and 500 nm (also 175 lux)
resulted in almost 50% melatonin suppression. For alertness, no significant differences between
the 3 conditions were observed. These results open up new opportunities for lighting applications
that allow for the use of electrical lighting without disturbance of melatonin production.
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https://pubmed.ncbi.nlm.nih.gov/29984614/
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Case StUdy (1-yr assessment)
Mission Critical 24/7 Control Room

of Global Energy Company

Key Insights
* 50% reduction in employees with excessive sleepiness

« 50% increase in employees alert and fresh at 5AM

« 67% reduction in employees reporting frequent mistakes
28% reduction in employees who classify as obese or overweight

VCq,
/0
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\\\\Ulﬂé‘

%9,

Baker, T I; Campbell, S C; Linder, K D; Moore-Ede, M C: Control-room operator alerfness and performance in nuclear power plants

SOURCE:


https://www.osti.gov/biblio/7077701
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Scientific Consensus Survey

Leading researchers are galvanizing around
a common scientific understanding

A survey of 248 scientists who have published a total of 2,697 peer-
reviewed scientific articles on circadian clocks and light, reached 24

conclusions including:

SOURCE:

Evidence supports the widespread introduction of circadian lighting
that dynamically adjusts light intensity and blue content throughout
the day and night for optimal circadian entrainment and health

Critical wavelengths for (daytime) circadian entrainment are 460—
495nm, with blue light near the sensitivity peak of the ipRGC

melanopic receptors

LED lights with high 460-495nm blue content should carry the
warning label “may be harmful if used at night.”

Make lighting healthier - scientists reach consensus on blue light exposure - YouTube

ﬂ-” -

LEDs

2023 BRIGHTSTAR AWARDS  INDUSTRY GUIDE ~ ADVERTISE  SUBSCRIBE  MAGAZINE ARCHIVE ~ NEWSLETTER ARCHIVE  LIGHTING LEARNING LAB

LEDS & SSL DESIGN  ARCHITECTURAL LIGHTING  CONNECTED SSL & CONTROLS  LIGHTING FOR HFALTH K WELLBEING

LIGHTING FOR HEALTH & WELLBEING

an o Q

HORTICULTURAL LIGHTING

Surveyed scientists stand behind current research for practical circadian

lighting application

Survey of circadi: ludes there is

i

evidence to support the widesp

duction of cireadian lighting that adjusts

light intensity and blue content across day and night,”
Carrie Meadows

Jan 30,2023

023
5]olalvlo)

A team of researchers led by circadian lighting scientist Dr. Martin Moore-Ede has
published the results of a survey, ultimately recommending broad support for
implementation of lighting that positively impacts human circadian rhythms to increase
human health and wellbeing.

“Fewer than 0.5% of lights sold today protect circadian health by altering their blue content
across day and night,” Moore-Ede said. “Many people in the lighting industry claim that the
circadian science is not sufficiently mature to incorporate into lights. So, we asked the
leading scientists who work on circadian rhythms and light whether they agreed.”

The preprint publication “Lights Should Support Circadian Rhythms: Evidence-hacked
Scientific Consensus” was written by Moore-Ede, a former prof at Harvard Medical

School and current director of the Circadian Light Research Center; Circadian senior

scientist Anneke Heitmann; David Blask, professor at Tulane University School of Medicine;

Sean Cain, professor at Monash University; and Randy Nelson, professor at West Virginia
University.

. .

Showcase your smart
lighting technology

and solutions

il Smart =

- LightingTech

14 - 1% Mnrch 2023 | Abu Dhani, UAE

Manufacturing Services & Testing

Light Bites: What's happening in
programs and associations — Feb. 15,
2023

LATEST [N LIGHTING FOR HEALTH & WELLBEING

B
e OO

Carrie Meadows Feb. 15, 2023

Blogs INNECT
Putting the pieces together at

LEDucation

Carrie Meadows feb, 10, 2023

LEDS & SSL Design "
Sales and profits down at ams Osram. 55
Can micro LEDs help reverse things?

Mark Halper Feb. 8,207
SPOUSORED CONTENT

Learn More
Optically Clear Epoxy Cures at 80°C

Lightirg for Health & Wellbeing

LHRC study finds LEDs help prevent
falls among older adults
Jeqiny Jones Jan. 30, 2023
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https://www.youtube.com/watch?v=DEED5nk8PSA
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The Truth About Blue

There is an abundance of misleading information about risks
associated with blue light.

Adequate blue light exposure during the day is just as
important as limiting blue light exposure at night.

Our circadian system relies on exposure to the right light at
the right time.
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Dynamic Light Systems

Evaluating Circadian Impact
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Standard Tunable White (TW)
CCT: 2700K-6500K

10
0.8
§ 06
£
TW § 04 4
% reduction blue Cool/Warm 68% \
0.2 1 '
% blue @ 2700K 8.84% \
—— Cool White (6500 K) \
EML Ratio 2 1 1 0.0 - { = Warm White (2700 K) T
400 450 500 S50 600 650 700 750 800
Wavelength (nm)
alC
5;-. 4/,1
o [
leducation.org



L=Ducation.

Trade Show and Conference

4-Channel System (RGBW)
CCT: 2700K-6500K
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- Red
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Enhanced Tunable White (ETW)
CCT: 2700K-5700K

TW RGBW ETW

% reduction blue Cool/Warm 68% 70% 92%
% blue @ 2700K 8.84%  7.55% 1.58%
EML Ratio 2.11 1.68 2.62
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Enhanced 4-Channel Systems
CCT: 2700K-5700K

2700-6500K 2700K-5700K
TW RGBW ETW 4CH
% reduction blue Cool/Warm 68% 70% 92% 93%
% blue @ 2700K 8.84%  7.55% 1.58% 1.73%
EML Ratio 2.11 1.68 2.62 3.01

Normalized Spectral Power

1.0 1 s — Blue Channel
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~—— Zero-Blue Channel
- Red Channel
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A Deeper Look: Enhanced Tunable White
Good performance but limited adaptability

Spectral Irradiance
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A Deeper Look: 4 Channel Systems

Broad versatility covers any need or application

SPD for target CCT of 2700K

0.012 ! ! ! | ! ! | ! 1.0 4 . = Blue Channel
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Beyond Melatonin
Light for Health
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T ra d e S h OW a n d C 0 n fe re n C e Frontiers in Neurology Sections -~  Articles Research Topics  Editorial Board  About journal

ORIGINAL RESEARCH article

Front. Neurol, 22 February 2021 This article is part of the Research Topic

Sec. Sleep Disorders Translation and Processing of Light by the Non-
Image Forming Visual System - Context, Mecha-
Volume 12 - 2021 |

i J
nisms and Applications
https://doi.org/10.3389/fneur.2021.624217 Rt
View a Articles

Daytime Exposure to Short Wavelength-
- Improves learning and cognitive response Enriched Light Improves Cognitive
« Improves mood, alertness, visual comfort Performance in Sleep-Restricted
« Therapeutic Photobiomodulation (PBM) and College-Aged Adults
Long Red + NIR a Leilah K.Grantl-z,'% Brianne A. Kent*?, Matthew D. Mayer?,

‘ Robert Stickgold®#, Steven W. Lockley'? and Shadab A. Rahman'?*

1 Division of Sleep and Circadian Disorders, Departments of Medicine and Neurology, Brigham and Women's
Hospital, Boston, MA, United States

100 °

Addition

% correct responses

x‘"lr,o
SOURCE:  hilpsistalic fronfiersin org/articles/10.3389/fneur.2021.624217/full f"('o;, !@ducati@no@fg


https://static.frontiersin.org/articles/10.3389/fneur.2021.624217/full
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ERGONOMICS

Ergonomics
Volume 42, Issue 1, January 2012, Pages 122-128

Effects of four workplace lighting
technologies on perception, cognition
and affective state

Light’s Impact On Human Health

+ Improves learning and cognitive response
Breanne K. Hawes 2, Tad T. Brunyé @ 4 O =, Caroline R. Mahoney ? d

* Improves mood, alertness, visual comfort jobin M. Silllyan’e Chiistian DiAall®
* Therapeutic Photobiomodulation (PBM) and
Long Red + NIR

Show more

g Share 99 Cite

https://doi.
“We note that both of these effects appeared to be approximately linear; that is, not only did the LED
R e technology reduce depression and increase arousal, but it did so most at the highest color
temperatures,” the researchers explain. “This result directly supports research suggesting a positive
association between increased color temperature and enhanced mood and arousal states.”

Additionally, participants reported feeling more alert and less fatigued with higher color temperature
lights. A regression analysis revealed that lighting influenced mood, which reliably predicted cognitive
task performance. That is, under the highest color temperature LED light, participants reported the
most positive mood as well as the fastest cognitive performance.

O,
e
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SOURCE: https://www.sciencedirect.com/science/article/abs/pii/S0169814111001193
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Lighting Research & Technology

Mﬁf WM Impact Factor: 2.680
5-Year Impact Factor: 2.713

ﬂ Restricted access Research article First published online March 24, 2019

-
L I g ht,s I m paCt o n H u m a n H ea I t h Effect of daylight LED on visual comfort, melatonin, mood, waking performai

C Cajochen, PhD, M Freyburger, PhD, .3, and | Weibel, MS &4 @ View all authors and affiliations

Volume 51, Issue 7 https://doi.org/10.1177/1477153519828419
* Improves learning and cognitive response = Contents O cetaccess
 Improves mood, alertness, visual comfort

. . . Abstract
* Therapeutic Photobiomodulation (PBM) and
LED light sources have a discontinuous light spectrum with a prominent ‘blue’ peak between 450
Long Red + NIR and 470 nm that influences non-image forming responses in humans. We tested an LED lighting

solution mimicking a daylight spectrum on visual comfort, circadian physiology, daytime alertness,
mood, cognitive performance and sleep. Fifteen young males twice spent 49 hours in the
laboratory under a conventional-LED and under a daylight-LED condition in a balanced cross over
design flanked by a baseline and a post-light exposure night. Despite different light spectra, the

photopic lux &
B

significantly different. Delta EEG activity (0.75-4.5 Hz) was significantly higher after daylight-LED than
conventional-LED exposure during the post-light exposure night. We have evidence that a daylight-LED
solution has beneficial effects on visual comfort, daytime alertness, mood and sleep intensity in healthy
volunteers.

leducation.org

SOURCE: hitps://journals.sagepub.com/doi/abs/10,1177/1477153519828419?journalCode=Irtd
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Light’s Impact On Human Health

« Improves learning and cognitive response

* Improves mood, alertness, visual comfort
* Therapeutic Photobiomodulation (PBM) and INFRARED LIGHT
Long Red + NIR o e Motes  imghms -
Infrared _ Infrared Infrared Infrared Infrared

0.75pm 1.4pym 3 pm 8 um 15 um 1000 pm
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Long Red + Near InfraRed (NIR)
How does it work?

SOURCE:

May use Cytochrome c oxidase as a photoreceptor

May cause beneficial changes in cellular interfacial water layers
(IWL), especially when subject to pulsed light

Improves cellular “respiration” — facilitates oxygen cycle in the
cellular mitochondria

Upregulates ATP (adenosine triphosphate) in mammalian cells

« ATPis the energy currency of cells, as also is a messenger
molecule

Downregulates ROS (reactive oxygen species) in oxidatively
stressed cells

. icle/view/23854/23193

AT ANNALS OF TRANSLATIONAL MEDICINE

AN OFEN ACTESS JOURNAL COVERING ALL SURSPECTALTIES OF TRANSIATIONAL MEDICINE

Home Journal Info For Authors For Reviewers Ethics and Policies Special Contents Archives Online First

Home Vol 7, Supplement 1 (March 27, 2019): Annals of Translational Medicine = Mitochondrial cytochrome ¢ oxidase is not the primary acceptor f

Editorial Commentary M) Chock for updates

Mitochondrial cytochrome c oxidase is not the primary acceptor for near infrared light
—it is mitochondrial bound water: the principles of low-level light therapy

Andrei P. Sommer

Ulm, Baden-W(rttemberg, Germany

Carrespondence to: Andrei P. Sommer. 89075 Ulm, Baden-Wirttemberg, Germany. Email: andrei.sommer@alumni.uni-ulm.de.

Submitted Dec 28, 2018. Accepted for publication Jan 16, 2019.

doi: 10.21037/atm.2019.01.43

“For an understanding of the phenomena the first condition is the introduction of adequate concepts.” —Werner Heisenberg, 1973

Low level light therapy Other Section

Low level light therapy (LLLT) is a growing field in photomedicine: 5,700 citations in PubMed at the date of
writing. As a trend, more and more high impact factor journals are publishing papers related to LLLT. The key
difference between LLLT (photobiostimulation, photobiomodulation) and other medical laser or light emitting
diode (LED) applications is the intensity of the light. Light intensities used in LLLT are moderate and non-
destructive (maximum a few kW/m?). For instance, the solar constant (full solar spectrum) above the Earth’s
atmosphere corresponds to an intensity of 1.360 kW/mZ. Potential clinical applications of LLLT include but are
not limited to, wound healing, stroke, traumatic brain injury, neurodegenerative conditions, cancer, in vitro
fertilization and pain management. In addition, there are very promising and exciting LLLT applications with
enormous potentials in cell-based therapies, for instance, for end-stage liver diseases. Many of these
applications exploit the reciprocal interplay between upregulation of mitochondrial adenosine triphosphate (ATP)

and dowgiggulation of reactive oxygen species (ROS) in oxidatively stressed cells. According to the mainstream
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Long Red + Near InfraRed (NIR)
What does it do?

« Improves eyesight in certain populations
* Improves melatonin production

* Improves cognitive function
« Additional benefits

SOURCE: hitps://pubmed.ncbinlim.nih,gov/32506723/
WWW " . 8588438

A o

m National Library of Medicine
Nationaf gy ation
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> J Gerontol A Biol Sci Med Sci, 2020 Sep 16,75(9):249-e52. doi: 10.1093/gerona/glaalss

Optically Improved Mitochondrial Function Redeems
Aged Human Visual Decline

Harpreet Shinhmar !, Manjot Grewal 7, Sobha Sivaprasad !, Chris Hogg ', Victor Chang 2,
Magells Neveu 1 Glen Jeffery 1

Affiliations + expand
PMID: 32596723 DOI: 10.1093/geronajalaalss

Abstract

The age spectrum of human populations is shifting toward the older with larger proportions
suffering physical decline. Mitochondria influence the pace of aging as the energy they provide for
cellular function in the form of adenosine triphosphate (ATP)} declines with age. Mitochondrial
density is greatest in photoreceptors, particularly cones that have high energy demands and
mediate color vision. Hence, the retina ages faster than other organs, with a 70% ATP reduction
over life and a ifi decline in p function. have specific light

their per Longer spanning 650-
>1,000 nm improve mitochondrial complex activity, membrane potential, and ATP production. Here,
we use 6/ ) E

those age

m National Library of Medicine

PubliQed cov

Save Email

Revlaw > Mitochondrion, 2017 Sep;36:29-36. dol: 10,1016 mito. 20

Epub 20% Nov 24

Visual light effects on mitochondria: The potential
implications in relation to glaucoma

Newlle N Osborne 1, Claudia N@#iez-Alvarez 2, Susana Del Oimo-Aguado 2
Jes

rayo-Lioves ¥

Affistions -+ expand
PMID: 27890822 DO 10.1016/] mito.2016.11.009

Abstract

Light of differant wawe-lengths have the potential to interact with four major mitochondrial protein

complexes that are involved in the generation of ATP. Neuranes of the centra! nervous system heve

an absol on mif i ATP. Laboratory studies show that short-wave

or baue light (400-480nm) that impinges on the retina affect favin and cytochrome constituents.

associated with mitachondria to decrease the rate of ATP formation, stimulate ROS and results in

ceil death. This suggests that blue light could potentially have a negative influence on retingl
A et (O AT e OBt

National Library of Medicine
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> Photomed Laser Surg. 2008 Jun;26(3):241-5. doi- 10.1088/pho.2007.2132

Low-level laser therapy improves vision in patients
with age-related macular degeneration

Boris T vandic !, Tomislav Ivandic

Affiliations + expand
PMID: 18588438 DOI: 10.108%/pho 20072132

Abstract

Dbjective: The objective of this study of a case series was 1o examine the effects of low-level laser
herapy (LLLT) in patients with age-related macular degeneration (AMD).

Background data: AMD affects a large proportion of the eiderly population; current therapectic
pptions for AMD are fnited, however.

Patients and methods: In total, 203 patlents (90 men and 113 women; mean age 63.4 +/- 5.3y}
ith beginning {“dry”) or advanced ("wet"} forms of AMD [n = 348 eyes) were included in the
gtudy. One hundred ninety-three patients (mean age 64.6 +/- 4.3 y; n = 328 eyes) with cataracts {n
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Long Red + Near InfraRed (NIR)
What does it do?

* Improves eyesight in certain populations
+ Improves melatonin production

* Improves cognitive function
« Additional benefits

SOURCE: hitps:/melatonin-research.net/index.php/MR/article/view/19
- " - 23182016

Melatonin Research
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Melatonin and the Optics of the Human Body

Scott Zimmerman

JSA

Russel.). Reiter
department of Cell Systems and Anatomy, UT

Health Scien

DO hitps://dol.org/10,32794/mr11250016

Keywords: melatonin, circadian rhythm,
free radical, Electron Spin Resonance, LED
lighting, sunlight, optical ray tracing, near

! Archives / Vol 2 No 1(2019): Melatonin research / Reviews
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Randomized Contralled Trial > J Athl Train. 2012 Nov-Dec;47(6):673-8.
dok: 10.4085/1062-6050-47.6.08

Red light and the sleep quality and endurance
performance of Chinese female basketball players

Jiexiu Zhao ', Ye Tian, Jinlei Nie, Jincheng Xu, Dongsen Liu

Affiliations + expand

PMID: 23182016 PMCID: PMC3499892 DO 10.4085/1062-6050-47.6.08
Free PMC article

Abstract

Context: Good sleep is an important recovery method for prevention and treatment of overtraining
in sport practice. Whether sleep is regulated by melatonin after red-light irradiation in athletes is
unknown.

Objective: To determine the effect of red light on sleep quality and endurance performance of

Chinese female basketball players.
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Long Red + Near InfraRed (NIR) Can transcranial photobiomodulation
What does it do? improve cognitive function? A

systematic review of human studies

Tsz-lok Lee # Zihan Ding ?, Agnes S. Chan ? b o =

* Improves eyesight in certain populations

* Improves melatonin production Show more v
+ Improves cognitive function & Share 93 Cite
° Addltlonal beneflts https://doi.org/10.1016/j.arr.2022.101786 ~ Get rights and content »

I o T e
Highlights
+ Most studies found improvement of cognitive functions after tPBM.
« tPBM is effective in treating dementia and traumatic brain injury.

« Irradiance of 20-25 mW/cm? and fluency of 1-10 J/cm? were commonly
used.
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Long Red + Near InfraRed (NIR)
What does it do?

* Improves eyesight in certain populations
* Improves melatonin production
« Improves cognitive function
+ Additional benefits
* Improves skin conditions
* Promotes wound healing
* Promotes hair regrowth
* Reduces swelling + inflammation
* ...and more
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What does this mean for lighting?

1. Along with food, H,0, air, and exercise — LIGHT is a vital

pillar of human health and wellness

2. Scientific research continues to reinforce the connection
between light and health. Both intensity AND spectra matter

3. Consensus has formed around the importance of Circadian,
but this is only just the beginning

4. Our industry needs to think deeply about the future and

“skate to where the puck is going to be”

5. Adoption of flexible dynamic systems is the key to delivering

the right light at the right time
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