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Modré svetlo : Vysoky energeticky potencial

: Kratkoviné zareni muze pusobit zmény struktur organismu!
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Cirkadianni cyklus




Ochrana Tmy nebo Svétla?
:Regenerace a priprava na aktivitu ma prirozenou prednost!
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Cirkadianni cyklus : Bunééna uroven

“For the greatest benefit to mankind”
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“tor their discoveries
of molecular mechanisms
controlling the circadian rhytm”
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Umeélé sveéetlo




Cirkadianni cyklus : Regenerace vs. Aktivita
: ztrata evolucniho Kontrastu




ALAN : Zména Regenerace + Aktivity

Q 21.10. 1879




Cirkadianni cyklus : Regenerace vs. Aktivita
: ztrata evolucniho Kontrastu
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Svételné znecisténi + Rusivé svétlo : Zména Spektra
: Obvykly dusledek LED-zdroju umélého svétla v nocnim prostredi
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LED-Daylight : Spektralni pasma

HBL
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Near Infrared (NIR): Neprozkoumany potencial

Pusobeni svétla a zareni v ruznych “Cervenych” pasmech vybizi k dalsimu vyzkumu.

Fig. 3:

The light transmission of a human hand
illuminated by an 850 nm LED source.
Note the appearance of the veins near the

upper surface of the hand and the
transparency of the bones.

Image source:
Bob Fosbury, Glen Jeffery
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CCT : Hodnoty v realném prostredi
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CCT : Zavislost vjemu na kontextu - “Pocitova teplota”
- 500K

+1000K
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Interiér : Dynamika svételné hygieny
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Nocni svéetlo
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vetelné znecisténi : ménime Noc na den
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Svetelné znedisténi + Rusiveé sveétlo

: Nevyhnutelny dusledek zdroju umélého svétla v nocnim prostredi

Hynek MedFicky | VUT Brno | 31.10. 2024
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Vyvoj : Znecisténi zivotniho prostredi
: vyrazné omezovani “hmotnych” pollutantu v posledm’c;O letech

+ 100 %

Vo | United States
\__/ Environmental Protection
\’ Agency

2021
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zdroj: EPA US. Environmental Protection Agency, - 10
https://qgispub.epa.gov/air/trendsreport/2021/#introduction
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https://gispub.epa.gov/air/trendsreport/2021/#introduction

Mésto : Bezpecna uroven osvétleni
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Ruseni NIF : Naruseni hormonalni rovnovahy

VUT Brno | 3

1 10 number of studies 100
Sustainability 2019, 11, 6400



Display-Elektronika : Omezeni rusivého vlivu

Scattering

The spectrum within visible rays exhibits greater scattering the shorter they are, with
scattering also occurring within the eyeball. When the light from a light source with
strong blue light is scattered within the eyeball, it is perceived as glare and dazzle.

OLED displeje s
mensi mirou

skodlivého

Cornea Retina

modrého svétla
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Display : Omezeni rusivého vlivu

mW/m?
7,44

6,70}
5,95

# vodafone.cz

Night shift

Nocni rezim neboli night shift
upravuje barevnost displeje
mobilniho telefonu nebo jiného
zarizeni. Potlacuje modré svétlo a
zobrazuje teplejsi odstiny, ktere
sou pro oci pfijemnéjsi a pro nas
organismus zdravé|si, Pokud se
totiz ve vecernich hodinach divame
do modrého svétia, mohou se
narusit nase spankove rytmy. Kvuli
tomu se nam pak spatne usina
nebo se rano necitime dostatecné

odpocat

mW/m?
6,36

5,72

(454 nm; 7,44 mW/m*)

5,09

@ vodafone.cz

Night shift

Nocni rezim neboli night shift
upravuje barevnost displeje
mobilniho telefonu nebo jiného
zarizeni. Potlacuje modré svétlo a
zobrazuje teplejsi odstiny, které
jSou pro oci pfijemnéjsi a pro nas
organismus zdrave)si, Pokud se
totiz ve vecernich hodinach divame
do modreho svétla, mohou se
narusit nase spankove rytmy. Kvuli
tomu se nam pak spatné usina
nebo se rano necitime dostatecné
odpocati.
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Doprava : Omezeni ruseni
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Legislativa




WHO : Definice zdravi

: podepsalo 61 zemi véetné Ceskoslovenska (1946)

CONSTITUTION
OF THE WORLD HEALTH ORGANIZATION!

THE STATES Parties to this Constitution declare, in conformity with the
Charter of the United Nations, that the following principles are basic to the
happiness, harmonious relations and security of all peoples:

Health 1s a state of complete physical, mental and social well-being and
not merely the absence of disease or infirmity.

The enjoyment of the highest attainable standard of health 1s one of the
fundamental rights of every human being without distinction of race,
religion, political beliet, economic or social condition.

1 The Constitution was adopted by the International Health Conference held in New York from 19 June to 22 July 1946, signed on 22 July 1946
by the representatives of 61 States (Off. Rec. Wid Hlith Org., 2, 100), and entered into force on 7 April 1948.



2nd International Workshop on Circadian Photometry 2019

G OPEN ACCESS

Citation: Brown TM, Brainard GC, Cajochen C,
Czeisler CA, Hanifin JP, Lockley SW, et al. (2022)
Recommendations for daytime, evening, and
nighttime indoor light exposure to best support
physiology, sleep, and wakefulness in healthy
adults. PLoS Biol 20(3): €3001571. https://doi.org/
10.1371/journal.pbio.3001571

Published: March 17, 2022

Copyright: © 2022 Brown et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Funding: The 2nd International Workshop on
Circadian and Neurophysiological Photometry
(2019) was funded by the Biotechnology and
Biological Sciences Research Council (UK) grant
BB/N014901/1 to TMB and RJL, with additional
contributions from the University of Manchester
Centre for Biological Timing and the Neuroscience
and Mental Health Domain. The funders had no
role in study design, data collection and analysis,
decision to publish, or preparation of the
manuscript.

konsensualni doporuceni 18 svétovych autorit pro interiérovou expozici svétlem v prubéhu celého dne

CONSENSUS VIEW

Recommendations for daytime, evening, and
nighttime indoor light exposure to best
support physiology, sleep, and wakefulness in
healthy adults
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Interaction Group, Department of Industrial Engineering and Innovation Sciences, Eindhoven University of

Published: March 17. 2022



Ekonomické dopady nevhodného osvétlovani

: konsensualni doporuceni 18 svétovych autorit pro interiérovou expozici svétlem v prubéhu celého dne

CONSENSUS VIEW

Recommendations for daytime, evening, and
nighttime indoor light exposure to best
support physiology, sleep, and wakefulness in Published: March 17. 2022

impacts on the incidence of common and costly health complications associated with circa-
dian disruption (e.g., cardiovascular disease, diabetes, and cancer), benefits associated with
improved sleep alone could potentially be substantial [76]. Indeed, insufficient sleep is esti-
mated to cost the United States 2.4% GDP, due absenteeism, accidents, reduced productivity,
etc. [76,77]. Moreover, even comparatively modest improvements for those with poor sleep
(<6 hours sleep/night increased to 6 to 7 hours/night) are predicted to increase US GDP in the
order 1.7% or approximately 300 billion USD/year [77].

Koritala BSC, Cakmakli S. The human circadian clock from health to economics. Psychiatry J. 2018; 7
(4):176-96. https://doi.org/10.1002/pchj.252 PMID: 30456783

Hafner M, Stepanek M, Taylor J, Troxel WM, van Stolk C. Why sleep matters-the economic costs of
insufficient sleep: A cross-country comparative analysis. Rand Health Q. 2016; 6(11).




Spankova deprivace: Ekonomické ztraty

Vlady vyspélych ekonomik se zacinaji zajimat o naklady spojené s narusenym spankem.

Canada
$21.4 billion

1.35%
GDP

United States
$411 billion

United Kingdom
$50 billion

2.92%
Germany GDP
$60 billion
Japan
$138 billion

Map showing economic costs of insufficient sleep across five OECD countries

zdroj: Jess Plumridge/ RAND Europe



Legislativa: EU Nature Restoration Law

NARIZENI (EU) 2022/869: Svétlo je oficialné povazovano za standardni polutant.

= European Council
— Council of the European Union

Home » Press » Pressreleases

Council of the EU | Press release| 17 June 2024 11:13

(49) Védecké dukazy nasvédcuji tomu,
ze umélé svétlo ma negativni dopad na
Nature restoration law:

biologickou rozmanitost. Umélé svétlo
muze mit dopad i na lidské zdravi.
Council gives final green light

Today the Council formally adopted the - first of its kind - regulation on
nature restoration. This law aims to put measures in place to restore at
least 20% of the EU’s land and sea areas by 2030, and all ecosystems in

Pri vypracovavani svych narodnich planu

na obnovu prirody podle tohoto narizeni

by ¢lenské staty mély mit moznost zvazit
odstranéni, omezeni nebo napravu

svetelného znecisténi ve vsech
ekosystémech.

need of restoration by 2050.

It sets specific, legally binding targets and obligations for nature
restoration in each of the listed ecosystems - from terrestrial to marine,

freshwater and urban ecosystems.



“Tato zprava se zabyva zdravotnimi ucin
polovodicového osvétleni (LED)
pouzivaného pro aplikace obecného
osvétleni, aby podporila zakonodarce
s vykladem a pokyny, kdyz zvazuji, zda
pfijmout opatreni, jako jsou poZadavky na
produkty nebo verejné vzdélavani,
v zalezitostech souvisejicich se zdravim.

y e

Duraz je kladen na zdravotni Gcinky na
clovéka... ”

(’59 International Energy Agency(4E): LED-Health Effects

Mezinarodni prumysl si uvédomuje spojitost zdravotnich dopadu u modernich zdroju LED.

S_mart Sustainability in
Lighting and Controls SSLC

Solid State Lighting:
Review of Health Effects

.......




CIE 2024: Spravné Svétlo ve Spravny Cas

“Sveétlo spousti biologické
ucinky, které mocné reguluji
lidské zdravi, vykonnost
a pohodu.”

“Nizka melanopicka
osvétlenost EDI (Fadoveé 1/25
denni expozice nebo méné)
vecer usnadnuje pripravu na

-4 / |

spanek a jeho zahajeni.

International Commission on Illumination
Commission Internationale de [Eclairage
Internationale Beleuchtungskommission

CIE Position Statement on Integrative Lighting 39 Edition’
RECOMMENDING PROPER LIGHT AT THE PROPER TIME

Background

Light is defined as any electromagnetic “radiation that is considered from the point of view of its
ability to excite the visual system” (CIE 2020a, term 17-21-012), which occurs by direct stimulation
of the classical retinal photoreceptors: the rods and cones. In addition to enabling vision, retinal
photoreceptors also connect to diverse brain locations through which light triggers biological
effects that powerfully regulate human health, performance and well-being. Exposure to light
elicits fast responses (in the range of milliseconds and seconds) in the pupillary reflex or in brain
activity. These fast effects can include an increase in heart rate and changes in brain activity as
measured with an electroencephalogram (EEG), among other physiological outcomes. On a
somewhat slower time course (minutes rather than milliseconds), light exposure can improve
alertness, influence thermoregulation, and alleviate seasonal and non-seasonal depression. Light
is also the main synchronizer of the human biological clock. Depending on the timing and intensity
of the exposure, light exposure can shift the phase of the circadian rhythm acting on the scale of
days and weeks, and can regulate the timing and quality of sleep. Light in the evening and at
night can disrupt sleep and can cause acute suppression of the nocturnal release of the hormone
melatonin.



Statni politika Zivotniho prostredi CR 2030 Statni

S \q'lhledem dO 2050 / vydalo M2ZP, listopad 2021 ‘ pOlltIKa

0’) Zakon c. 258/2000 Sb., o ochrane verejneho zdravi

Zakon €. 76/2002 Sh., o integrované prevenci a o omezovani znecisténi, o integrovaném registru znecistovani
a o0 zméné nékterych zakonu (zakon o integrované prevenci)

Narizeni vlady ¢. 272/2011 Sb., o ochrané zdravi pred nepriznivymi ucCinky hluku a vibraci

Smernice Evropskeho parlamentu a Rady 2002/49/ES o hodnoceni a rizeni hluku ve venkovnim prostredi




Strategicky ramec rozvoje péce o zdravi v CR do roku 2030

vladou CR schvalen 13. éervence 2020 (usnheseni ¢.743)

v MINISTERSTVO ZDRAVOTNICTVi
g o~ CESKE REPUBLIKY

Mezi rizikové faktory, které lidé ovlivauji sami svym chovanim, lze zahrnout také vliv
negativniho plsobeni svétla v noci na cirkadidanni rytmus ¢lovéka, jakozto zadkladni nastroj
synchronizace lidského organismu s vnéjSim prostredim, a také vliv zejména modré slozky
svetla na lidsky organismus (ovlivnéni cirkadianniho rytmu, psychického zdravi, sekrece
nékterych hormonu atd.).

Podstatnou roli pro lidské zdravi hraji rizikové faktory vychazejici z vnéjsiho prostredi, jako je
vliv svetla kratkych vinovych délek ve vecCernich a nocnich hodinach a svételného znecisténi
obecné, znecisténi jednotlivych slozek zivotniho prostredi, véetné problematiky mikroplastu,
nanomateriall aj. Nelze opomenout ani zménu klimatu a vliv z ni vyplyvajicich rizik pro lidské
zdravi.

Negativni pusobeni svétla v noci na cirkadianni rytmus clovéka, jakozto zakladni nastroj
synchronizace lidského organismu s vnéjsim prostredim, Ize zahrnout mezi rizikové faktory,
které lidé ovliviuji sami svym chovanim, zejména co se tyce ucinkl modré slozky svétla
na lidsky organismus (negativni ovlivnéni cirkadianniho rytmu a psychického zdravi,
prispeni k rozvoiji civilizacnich chorob).

Z vySe uvedenych nalezl analyz je patrné, Ze primarni prevence nemoci je oblasti, kterou je
v CR nutné zdsadné posilit, a to zejména s ohledem na fadu rizikovych ukazatel zdravotniho
stavu obyvatel, jako je obezita, nezdravy zivotni styl, uzivani tabaku, alkoholu apod. Je pritom
nutné vytvorit dlouhodobejsi plan investic do teto oblastl, nebot jejich navratnost nemusi byt

kratkodoba.




Min. Zdravotnictvi: Modré svétlo a spanek
: “Zapni filtry modrého svétla na el. zarizenich a zvaz nakup bryli”

Fijen 2023
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Zakon o verejném zdravi uvazuje v no¢ni dobé pouze o ochrané pred hlukem a vibracemi.

§ 34

(1) Provadéci pravni predpis upravi hygienické li-
mity hluku a vibraci pro denni a noéni dobu, zpusob
jejich méfeni a hodnoceni.

(2) Nocni dobou se pro ucely kontroly dodrzeni
povinnosti v ochrané pred hlukem a vibracemi rozumi
doba mez1 22.00 a 6.00 hodinou. Pro civilni mezina-
rodni letist€ prepravujici ro¢né vice nez 100 000 ty-
zickych osob se za noéni dobu povazuje doba mezi
23.00 a 5.00 hodinou.

Neilonizujici zareni
§ 35
(1) Neionizujicim zafenim jsou elektrickd a mag-

netickd pole a elektromagnetické zateni o trekvenci do
1,7.10"> Hz.

Legislativa: Zakon o verejném zdravi ¢.258
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Dékuji za pozornost.
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