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The Natural Power of Light

Spontaneous Labor onset 24.00

Blood Eosinophil and Lymphocyte Count peaks 23.00
Bowel movements sug;)){%sed

01.00 Liver Glycogen synthesis peaks
02.00 Deepest Sleep, Serum Growth Hormone greatest

Melatonin Secretion starts 21.00

04.00 Lowest Body temperature,
Asthma Atacks crises

19.00 ‘ 05.00 Plasma Insulin lowest

06.00

06.45 Sharp rise in Blood Pressure
07.00 Symptoms of Allergic Rhinitis worst

07.30 Melatonin Secretion stops
Highest Body temperature, Heart Rate,

Blood Pressure, Grip Strength, Physical Vigor 18.00 08.00 Rheumatoid Arthritis Symptoms peak

09.00 Highest incidence of Stroke, Myocardial

and Cerebral Infarction

10.00

11.00 Serum Uric Acid highest

Image credit: Schlangen, L. (2014) “The e! ect of light on our sleep/wake cycle,” White Paper Circle of Light.
www.lighting.philips.com/main/connect/Lighting_University/Assets/Daily-sleep-wake-cycles-whitepaper-FINAL.pdf



Light Regulates Our Circadian Rhythm
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Light Regulates Our Melatonin Secretion

Sleep State

Melatonin
secretion starts

Melatonin

00:00
22:00 02:00

Midnight

Core body
.4 temperature
minimum

40 —

Melatonin
secretion stops

AAM  12AM lSPM AAM  12AM  8PM  4AM Active State
Without melatonin sleeping Time of day
through is difficult

— Melatonin — Core body temp 'CO(e body temp min

Image credit: Schlangen, L. (2014) “The e! ect of light on our sleep/wake cycle,” White Paper Circle of Light.
www.lighting.philips.com/main/connect/Lighting_University/Assets/Daily-sleep-wake-cycles-whitepaper-FINAL.pdf



Cancer Center Quiet Room
Duke Medical Center, Durham, North Carolina

“

Taskwgs% ng a multipurpc 0se, emplative space for a wide
range o moods and emotions, Cli rid rnstein Lighting Design (CBBLD)

organized the Cancer Center s.Quiet Room with the tranqumty of nature in mlnd
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Architectural Lighting July-August 2013 DESIGN AWARDS

Lighting Design: Cline Bettridge Bernstein

Photographer: Les Tood, Duke Univeristy Photography, Durham, N.C.
http://www.archlighting.com/healthcare-projects/best-use-of-color-color-duke-university-medical-c.aspx




Purpose and Hypotheses

The primary objective of the study was to investigate the effect of
light (lumens and spectrum) on melatonin proauction.

 Hypothesis: Bright light that includes blue spectrum will suppress
endogenous salivary melatonin secretion more than lower lumen
light in the amber-red spectrum.

 Hypothesis: The secondary objective was to investigate whether
light in the amber — red spectrum with adequate lumens to read
and perform desired tasks will not suppress melatonin
significantly from a baseline condition with dim light (<2 lux).



Study Overview
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Schedule Visit
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Experimental Conditions

Seat #1
luminaires
providing indirect Seat #6 Seat #2 )
ambient light Experimental
Conditions. Room
size approximately
12 feet by 15 feet.
Seat £5 Seat £3
Seat 4




Experimental Settings
Morning Morning 2 (10000 K)

Experimental Conditions

Experimental Settings

Evening Evening 2 (2300 K)
0.246 0.502
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Evening Evening 2 (2300 K)

Morning Morning 2 (10000 K)

Comparison of spectral power distributions normalized for peak
irradiance for the four experimental lighting conditions.
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Expected Circadian Stimulation
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Experimental Conditions

Light Average horizontal Average vertical Average vertical
Setting illuminance on the illuminance illuminance
table top (lux) entering the eye entering the eye
(lux) looking at table
(lux)
Dim Light 4 2 1
Evening 35 13.8 9
Morning 1149 432 269
Evening 2 81 29 25
Morning 2 1144 432 275

Average illuminances around the table.
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Results

Two Novel Ambient
Lighting Conditions
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Results

Better White Light for the Evening — 2300 K
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Results

Better White Light for the Evening — 10000 K
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Visual Comparison of Settings

2300K 3500K 4500K 6500K 9500K
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Discussion

Experimental Settings Translation of Experimental Settings on
Commercial Lighting Platform
Morning Morning 2 (10000 K) Morning Morning 2 (9000 K)
1.484 1.054 2.134 1.326

Ratio of melanopic equivalent illuminance to photopic
illuminance ratio for morning light settings.

Experimental Settings Translation of Experimental Settings on
Commercial Lighting Platform
Evening Evening 2 (2300 K) Evening
0.246 0.502 0.172
Ratio of melanopic equivalent illuminance to photopic

illuminance for evening light settings.
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Discussion

380

\_\

430 480 530 580 630 680 730 780

Morning 2 (CRI Enhanced 9000 K) Evening 2 (CRI Enhanced 2300 K)

Comparison of spectral power distributions normalized for peak
irradiance for enhanced light settings morning 2 and evening 2
implemented on a commercially available 5-channel LED lighting
platform.
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Discussion
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CIE 1931 space showing the 4 experimental conditions with their
respective xy coordinates in relation to the black body locus (BBL).
Note Evening overlaps with Evening (reimplementation).



een T i
B (o
=

H 5 & = 1

T 3000 K ¢ cenber of AMZbin
7 3500 K werder ol ANDbin
A0 K/ e ol ANT bR
] 4300 K F centes of SN bin
1 3000 K/ cenker af SNERR
L) 700 K/ cenber of AN bin
| 300 K/ genber of BN bin
I Candie

"7 brcandescent

" Aftwmcos Deyight
= Mean Dafight
T3 Mesth Sky Dayhigha
T rercesi Siy

) speng White

i Surmemas Wiite
U0 Fal White

o Wt Wt

% Reous White
[ Veolet Vitetm

21




Conclusion

Anna Wirz-Justice and Colin Fournier summarized notes from the annual
meeting of the Society for Light Treatrment and Biological Rhythms. They
present draft design guidelines and called for research cooperation among
scientists, architects and lighting practitioners to build on the growing base of
evidence-based design practices. These types of collaborations could lead to
improved results for the general population and overcome the “placebo” effect

associated with results gained in unnatural lab-based settings.
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Thank you!

Contact

susanne[dot]seitinger[at]philips[dot]com

Study Information

Please note this study is still in review.
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