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WOOD IN THE HEALTHCARE FACILITIES
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Relation between civilisation diseased
and built environment

Human centered design/ Body conscous design,
smart design...

Interdisciplinary research methodology for
exploring the relation of environment with its
elements and human beings



11 principles of spatial design for well-being



Well-being phenomena and
application of natural local materials
in built-environment

Project
INTERACTION
OF
MAN AND WOOD

since 2011
2011-2012 in cooperation with Prof. Alfred Teischinger, Institut fur
Holztechnologieund Nachwachsende Rohstoffe, BOKU Vienna,
since 2013 Slovak project APVV 0594-12
in multidisciplinary research cooperation on STU Bratislava



Visual /aesthetic interaction with wood
Appeal and authenticity of wood surface - color/texture
Categorisation of wood colors, Wood color tool and Basic Wood Guide- tools for application and
combination of different wood species and other colors in spatial design,
naturalness of oak wood color, intentional UV- modification of wood surface



Tactile interaction
parameters for contact comfort, especially thermal conductivity,
roughness and hardness



Performace comfort and hygiene
Superhydrophobic surfaces - ADRE Plasma - Nanowaxes
Antimicrobial effect of wood, Wood and health care faclities

 Somatic interaction
Relation between material surface features and Body positions and postures,
potential of soft wood species like alder, aspen, lime tree, poplar

Acoustic Interaction - effect of wood on the acoustc well-being, psychoacoustics and wood
elelements ke music intsruments in space

Olfactoric and gustatoric interaction — wood essences and taste - wood tasting and relation of
dining area



OBJECTIVE PHYSIOLOGICAL MEASURMENT in BCDIAD  aerage vatces ofsinge signas.

Respondent 1 Respondent 2 Respondent 3
SMR HRV RF SMR HRV RF SMR HRV RF
gL 742 561 55743 352
alance 76.3+2.3 16.8 7 19.02 85+4.7 3131
. variation variati variati  variatio variation variation
gztlgr?gei 741 s:67to  ons:16 454 ons: ns: 18 378 s:73t0  s:l4to
less 741 83 to19 3.46 47t0 to23 40.4 101 57
stimulation 72
Setting 3 78.1£3.2 i;',izaﬁ 515'314 18.1 85.9+45 27.2
misbalance 696 6.96 v.anatlon ons: 316 3.6 variati va.rlauo 148 148 v.anauon v.anauon
d too much s:71to X ns:18 s:79t0  s:18 to
. . 1l4to ons:50
stimulating 85 18 072 to 19 95 56

Hardware used for measuring of EEG by respondents: Software Labchart
Multifunctional holter from Nanodesing (left) and EEG-  used for the
Sensor EPOC+, company Emotiv (right) evaluation of data

Physiology parameters by different body positions by work in BCDlab / FA STU in Bratislava, testing of physiology responses by different environmental simulation
and testing of responses by visual and tactile contact with different materials, EEG-Parameters SMR, HRV, RF and Respiration were measured.



BCD-app — interactive web application

BCD - app — web- Application for simulation of different material settingsin a
space, with getting feedback for users



Environmental Simulations and their Role in the Research of Human

Responses to Environmental Stimuli
Veronika Kotrddyovd, Igor Salcer, Erik Vavrinsky

Samples of three environmental
settings in the web-application
BCDlab that respondents

had to face by our pilot test,
first is the balanced one, second
is with too much brown colour
of natural like materials and the
last one is stimulating strongly.






Metodika merania fyziologickych reakcii v BCDIlab



Socio- cultural interaction

research of cultural and biological relationship
between man and wood and other natural
materials

Genetic memory, nervous system, rituals and

habituation

archetypes and stereotypes connected with
wood



STEREOTYES ABOUT WOOD

low durability and risk of irregular aging
low hygiena
high price
burning
(big fires in the history, why?)



low durability supported by fairytales






Surface of plywood seats at the Porto airport
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STEREOTYPES
mostly from second half of 20.century
concerning hygiene standards
supported by chemical industry




Survival of Staphylococus aureus on the different surface via log
CFU obtained from the swabs after wipe.argin settings

ANTIMICROBIAL FEATURES OF WOOD



Wood has antimicrobial features,
thanks to extractives especially pine, oak and larch

and anatomical structure by all wood species

....thats why it belongs to kitches, health care facilities or schools



Important is, that it
does not matter, what
kind of mechanical
fisnihsing it has,

the antimicrobial
behaviour is the same

Butcher blocks — less effective
natural antimicrobial behaviour of wood



Too much Hygiene - lowering the
Immunity and supporting the
Resistance of Bacteries -
multiresist Germs

Excessive hygiene does not only result in allergies, but it also reduces our
resistance to antibiotics. Triclosan is a widely used biocide that is considered as
an effective antimicrobial agent against different microorganisms. It is included in
many consumer and personal health-care products like soaps, deodorants,
toothpaste, shaving creams, mouthwashes and detergents. The association
between triclosan and increasing of bacterial resistance was confirmed
(Yazdankhah et al. 2006, BiroSova & Mikulasova, 2009)

S. P. Yazdankhah, A. A. Scheie, E. A. Hgiby, B. T. Lunestad, E. Heir, T. @. Fotland
T, K. Naterstad , H. Kruse H. Triclosan and antimicrobial resistance in bacteria: an
overview. Microb Drug Resist. Summer;12(2) (2006), 83-90.

BiroSova, L., Mikulasova,M: Development of triclosan and antibiotic resistance
in Salmonella enterica serovar Typhimurium. J Med Microbiol. 2009, 436-441,
doi: 10.1099/jmm.0.003657-0.



ARCHETYPES

Wooden tectonics

Log structures,
traditional roof
constructions

makes us feel safe,
relaxed and comfortable




AUTHENTICITY... TRUTH
Truth is the best material
Wolgang Haipl
AGING
CONFLIKT

BETWEEN POSSIBILITIES OF MAINATANANCE
AND AUTHENTICITY



WHY WOOD IN THE HEALTH CARE FACILITIES?

Design like in civil spaces

Aestehtic and tactile

qualities leading to wellbeing \ ‘

Antimicrobial features

Moisture and VOC-emissions
management

Complex comfort
Good microclimate

Reduction of
environmental stress and
stress from being in the
health care facility self

Reduction of time spent in
the hospital



Kantonspital, Chur



ABS extrusion. Polypropylne extrusion (PP). HPL folia (laminat)



- Hospic, St. Goddard



Hospital - Landeskrankenhaus in Feldkirch — Vorarlberg, Austira, using of clay bearing

ctriictiiree



Interdisciplinary case study
,,Wood in health care facilities

€¢

architecture,design, art
microbiology, indoor air quality - VOC -emissions
wood science — dendrochronology
phySIology and emotlonal |mpact

il ;:.. "

T

3
7 - = -
i -~ -
Soers ey NP By
‘I













Documenting and evaluation the state prior and after the
reconstruction by objective and subjective parameters
- microbial quality of air and surfaces
-VOC - emissions

- emotional and physiological responses of respondents
(invited respondents, no oncological patients)




Cast’ vestibulu na Nar. onkologickom Ustave v Bratislave, su¢ast’ vedecko-
umeleckej Studie Drevo v nemocni¢nom prostredi,

dizajn: Martin Boles a Veronika Kotradyova






Piece of art ,,Story of the tree“









In cooperation with Kompetenzzentrum WOOD K plus
Vienna there were running measuring and evaluation
of VOC-emissions in the same premises of lobby, in
original stale an after the 3 weeks and 3 and 7 months
after the installation of the solid wood elements. Its
aim is to declare that wood without chemical surface
finishing can absorb other toxic VOC - emissions

and to desorb into the indoor air less and to provide so
called,,sink-efekt.

For the further progress in this field we need to
prepare new studies in the healthcare facilities



Overall amount of colony forming units (CFU) of microorganisms in the indoor
air (evaluated from microbial fallout on to Petri dishes left open to the air)

State prior to the wood | State 3 weeks after the State 4 months after State 7 months after the wood
implementation wood implementation the wood implementation, June 2017
May 2016 November 2016 implementation March
2017

Air in the corner of the lobby 51 CFU/dm?/h 20 CFU/dm2/h 36 CFU/dm?/h 42 CFU/dm?/h

Near to the column by the sitting 56 CFU/dm?%/h 24 CFU/dm?%/h - 38 CFU/dm?/h
area

Near to the corridor to the 30 CFU/dm2/h 27 CFU/dm?/h 33 CFU/dm?/h 36 CFU/dm?/h
ambulances

Overall amount of colony forming units of microorganisms on the surfaces
(determined by swabbing method)

State prior to the wood | State 3 weeks after the wood State 4 months after the
implementation May | implementation November wood implementation
2016 2016 March 2017

6 CFU/cm? 3 CFU/cm? 12 CFU/cm?
> 15 CFU/cm? 1 CFU/cm? 1 CFU/cm?
: : 2 CFU/cm?
> 15 CFU/cm? 4 CFU/cm? 6 CFU/cm?
> 15 CFU/cm? 5 CFU/cm? 7 CFU/cm?
: 2 CFU/cm? 3 CFU/cm?
: : 3 CFU/cm?
: : 9 CFU/cm’




Testing after 4 months of using
dirt is from users cloths and bags
cleaning by ethanol (alcohol based)
and SAVO (chlorid based cleaning)



EXPERIMENT, 2018
EG helter, mearuing of brain waves with EPOC plus, emotions in cooperation with Facemedia-
acial expressions, stress related kortizol, questionnaire, calibration through comparison with
being in another part of foyer first by one group and then opposite by other group
(40 respondents)




PROJECT OF ROOM FOR MOTHER MILK
PREPARATION

Klinika neonatologie LF UPJS a DFN v Kosiciach,
prednosta MUDr.Peter Krcho, PhD., primarka MUDr. Vanda Chovanova

Here begins everything...
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Question nr. 10 ,,What do you think, has
interior design of this room impact to your

physical and menthal state and state of your
baby?

All respondents have answered “yes”
with a lot of emotional comments

Pre ilustraciu, par odpovedi:

,,Urcite ano, ak sa mamicka citi fajn po
psychickej aj fyzickej stranke, prenasa tento
stav aj svoje dietatko*

,, Tato miestnost’ je stroha, ¢lovek sa sustredi
na kazdu kvapku mlieka, zlepSenie vybavenia
by prinieslo menej sustredenia sa

a stresovania®.

Revitalizacia tejto miestnosti teda ma

z pohladu tejto vzorky respondentov rovnako
ako na zaklade vsetkych svetovych vyskumov
ohladom vplyvu prostredia na Cloveka zmysel
















CONCLUSION OF THE CASE STUDY
Wood is suitable for health care facilities
It has regenerative impact for human
It has natural antimicrobial effect (by larch and pine)

By intensive direct interaction it gets dirty and loose its full

ability to correct the microclimte in space

It is able to correct quality of indoor air
(microorganisms and VOC's)

the zoning of finished and unfinished surfaces is necessary

AND ENCOURAGING FURTHER HEALTH CARE FACILITIES



WOOD IN THE WELLNESS AND FITNESS AREA




Wooden dumbell (with brass elements), design: Veronika Kotradyova



WOOD IN GASTONOMY
Conflict of hygiene and tastefullness









Kotradyova, V. : Comfort in
microenvironment, Premedia, Bratislava,
2015

Kotradyova, V et all. : Human centered Kotradyova, V et all. : Interacation of
Design, STU, Bratislava, 2015 man and wood, in a progress

Thank you for your attention !

kotradyova@fa.stuba.sk
www.fa.stuba.sk
www.bcdlab.eu

Presentation was done with support of project

APVV 16-0567 Identity.sk
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