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Le projet BIOSMHARS (BIOcontamination Specific Modelling in HAbitats Related to Space) est un projet de
recherche qui a duré 2 ans, co-financé par la Commission Européenne dans le cadre du 7eme Programme Cadre.

| a démarré fin 2011.

6 partenaires ont été impliqués dans ce projet. MEDES était notamment en charge de la coordination du projet.

Objectifs du projet

@ BIOSMHARSparticle_dispersion_t.. Le projet BIOSMHARS visait a développer, calibrer et valider un
gt modele mathématique pour prédire le transport des bioaérosols
dans un environnement fermé et la propagation simultanée de
biocontamination. Ce modele se donnait pour objectif de soutenir la
mise en ceuvre de contre-mesures proactives.

BIOSMHARS a été la premiere phase d'un effort de recherche
conjointe Europe-Russie afin de développer des outils scientifiques et
techniques pour une approche globale de la question complexe de la
biocontamination a l'intérieur des vaisseaux spatiaux habites.
L'objectif a long terme était alors d'ameliorer la stratégie de controle
de la biocontamination dans les vaisseaux spatiaux avec des
applications possibles pour les environnements fermés sur terre.
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Poster scientifigue

Présentation du projet lors de la Human Space Conference.
MEDES a décroché le 3eme prix de la Poster Session suite a la présentation de son poster pour le proje
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BIOSMHARS project

BlOcontamination Specific Modeling in HAbitats
Related to Space
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. ) SR The results show thatin gesersl the mode| performed satisEotorily in
Context and ‘r-li:I_IIELtlI {53 predicting the different features afecting bioaerosol trans port and depasition.

Biocortamisation in manned speoeoraft cas hawe
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bincontamination inside manned spaoecrafts.

The progeet aimed ot developing, calibratng and validating
a matkematios modzl to prediot the trans pertation of Bo-
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The full animahion can be sees

The project started by reviewing the current issues and procsdures related to . 4
béocoatamisation in spacecraft and the curre nt knowledge in the area of bic-aercsal i
dizpersion modelling and biclogical indoor air quality control.

The modelling methedeology was idesthied in 5 phases and comprized the desaription of the
nirfiow field im enclosed space, of microbial comtaminant ge neration (source description], of
microbial contaminant dispersion, of microbidal contaminant deposition on surfaces, and of
macrabiad growth (biofilm formation] on surfaces. Modelling biofilm forming was out of the
scope of the present project. The developed model is a 30 CFD meadizl.
Experiments were realised in parallel of the mods] development to check the validity of
simplifying assumptions as well as to find owt the apcurapy, the limitations and the
dewelopment needs of the model.
The model was calibrated and validated using first mon-viable particles and then viable Such a model will have significant applications for the space field but also
particles in @ mock-up space &t VTT in Finland and in BIOS-3 facility ot 1BP in Russie, & closed ©°% applications for hospitals for the prevention of nosocomial infections and
ecosystem usad to conduct confinement studies. to prevent biocontamination in public buildings, public transportations or
The BIOS-3 facility was upgraded with specific sensors, a new air vestilation systems asd a fﬂr Iﬂﬂlﬂr!l’.isnﬂﬂllhf for the Dhiﬂllf!lﬂﬂ'lﬂd food industries.
remobe monitoring system to support such biccontamination experime nts. Both respératory - . - — -
release and release by shedding from skin were considered &5 potential sources from humans, (i T =
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N | The tested bic-aerosols were generated using bacteria and fu.nnl isolated from 5l.r11p|-=5- hdw:ﬂ:jhru:uﬁ“dﬂﬁ

h.. retrieved from the eternatiosal £ pace Station, well representetse of the predomisant species 3 i
found an-board. i ]

This project defined the requirements and developed & first predictive moded of ;
airboree biccontamination dispersion. This type of moded is aimed at

contributing to predict and to limit the risks related to biccontamination within S

a confined habitat such as a s peoecraft. =4 e
The project was finakized by & o define the mext steps for pursuing

such development, in particuiar to model adhesion mechanizms and ta

imtegrate specific parameters that may impact microbial growth asd surerval.

All the defiverables are publicky awnilable on the wekbsite of the project
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