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What is BIODAM?
BIODAM is a European mult id isci-
pl inary research and development 
project  to ident i fy and inhibi t  b io-
f i lm damage on cul tural  her i tage 
monument surfaces exposed to en-
vironmental  and biogenic hazards.  

The problem:
THE LOSS TO THE BUILT 
HERITAGE BY BIOLOGICAL 
GROWTH

Biof i lms are th in and st icky layers 
of  microbes growing on any kind 
of  mater ia l .  They are st imulated 
on the surfaces of  bui ld ings and 
monuments by air  pol lut ion.  These 
biof i lms create disf igur ing stains,  
penetrate into the surface and can 
lead to substant ia l  mater ia l  loss.

BIODAM aims to el iminate 
biof i lms on stone mater ia l  by 
the combinat ion of  physical  and 
chemical  t reatments leading to 
success at  minimal concentrat ions 
of  b iocides.

Goals of BIODAM
1. Ident i fy the damage potent ia l  of  
b iof i lms. That is:

•Physical  damage
•Chemical  damage
•Aesthet ic damage  

2.  Find ways to inhibi t  b iof i lms 

3.  Keep mineral  surfaces clean for 
extended t ime per iods

Scientifi c and technical 
approaches of BIODAM

Photodynamic therapy  has been 
developed as a novel  t reatment 
for  cancer.  Simi lar  combined 
techniques wi l l  be developed 
by BIODAM for the t reatment of  
damaging biof i lms on bui ld ings.

Minimal concentrations of biocides 
are combined with photodynamic 
act ivat ion in order to reduce 
environmental  and heal th hazards 

Technology of the future for conservation of our past

A sad angel on the cemetery of 
Nunhead City (London). The marble 
sculpture is covered by a fi lm of 
algae, cyanobacteria and fungi. 
The fungi can only be visualised on 
photomicrographs, while algal and 
cyanobacterial growth is evident.

Biomineralisation products of rock 
eating biofi lm communities on Carrara 
marble. The marble is eaten away 
and new minerals of calcium oxalate 
are precipitated instead. The fungal 
cell above the scale bar measures 3 
µm and may have initiated a biopit.

The interior of the medieval church 
of Bardewisch (Weser, Germany) 
carries a dense algal and fungal 
biofi lm on the plaster. The substrate  
disintegrates through biofi lm growth. 
Bricks not covered by plaster undergo 
serious lesions by microbial growth.



BIODAM:
• represents a novel  approach 

to combine biocides, cel l  
permeabi l isers,  p igments and 
polysacchar ide inhibi tors wi th l ight  
act ivated protect ion processes

•assesses and controls 
environmental  and heal th hazards 
of  t reatment

•monitors the eff ic iency of  
t reatment.

Skil ls and competences combined 
under the roof of BIODAM:

•Mineralogy and Petrology
•Physics and Chemistry
•Microbiology
•Environmental  and Mater ia l  
Ecology

Through the participation of:  
•Stakeholders 
•Experts f rom Universi ty and 
Appl ied Research Inst i tut ions

•Consul t ing and Treatment SMEs
•Governmental  Histor ic Her i tage 
Agencies

•A select ion f rom North to South 
among the EU member states

•Bui ld ing conservat ion

Expected impacts of BIODAM

•Development of  methods for 
more environmental ly- f r iendly 
t reatment of  b io logical  growth 
on bui ld ings

•Mit igat ion of  heal th and safety 
r isks for  those conserving the 
bui l t  her i tage

•Compat ib i l i ty  wi th commercial  
restorat ion products

•Minimise the loss to the bui l t  
her i tage through the act ion of  
b iof i lms

•Technology transfer f rom 
medical  and agr icul tural  
sciences to cul tural  her i tage 
conservat ion

•New cleaning techniques in 
order to avoid massive post-
t reatment biof i lm growth

Technology of the future for conservation of our past

Sandstone sculpture from a temple in Thailand. A strongly 
pink coloured biofi lm covers the whole fi gure. Several 
disfi guring biopits are visible. The sculpture elements can 
be distingished clearly from the bioerosive pattern. The 
biopits are incised by endolithic lichen and fungi. Disfi guring 
biofi lms may appear in all colours of the rainbow. (The 
photo is used as a background of the leafl et).

Intense growth of green algae on sandstone sculptures 
at Stirling Castle. These fi gures, thought to have been 
carved by French masons, are on the exterior of the 
Palace building (1540-42) of James V, one of the earliest 
and fi nest Renaissance buildings in Britain. They are 
under severe attack by algal and fungal biofi lms causing 
biologically enhanced sanding, pitting and exfoliation.



PARTICIPANTS

VTT 
Biotechnology 
Hanna-Leena Alakomi
P.O. Box 1500, 02044 VTT
Finland 
email: hanna-leena.alakomi@vtt.fi 
http://www.vtt.fi 

Universitat de Barcelona 
Departamento de cristalografi a, mineralogia y depositos minerales 
Mario Vendrell
Marti i Franques
Barcelona, Spain 
email: marius@natura.geo.ub.es 
http://www.patrimoni-ub.net

INASMET 
Chemical technology and environment department 
Jesús Valero
Mikeletegi Pasealekua, 2 
Apdo. 1689 
San Sebastian, Spain 
email: jvalero@inasmet.es
http://www.inasmet.es

University of Oldenburg
Institute for Chemistry and Biology of the Marine Environment
Wolfgang E. Krumbein, 
Ammerlaender Heerstrasse 114-118, 
Postfach 2503, 
26111 Oldenburg, Germany.
email: wek@uni-oldenburg.de
http://www.uni-oldenburg.de

BIOGEMA, 
Wolfgang E. Krumbein, 
Lindenweg 16a, 
26188 Edewecht, Germany.
email: wek@biogema.de
http://www.biogema.de

Historic Scotland 
Irene Fortune
7 South Gyle Crescent
Edinburgh
Scotland, United Kingdom
email: irene.fortune@scotland.gsi.gov.uk
http://www.historic-scotland.gov.uk/

Institute for Chemistry and Biology of the Marine Environment 
(ICBM) 
Geomicrobiology, Material Ecology
Anna Gorbushina
Carl-von-Ossietzky-Str. 9-11, 
26111 Oldenburg, Germany.
email: a.gorbushina@uni-oldenburg.de
http://www.icbm.de/~gmb/

BIODAM Website:
http://biodam.biogema.de

The Robert Gordon University
Centre for Research in Energy and the Environment, CRE+E
Cathy McCullagh
Clarke Building, Schoolhill
Aberdeen, AB10 1FR, United Kingdom
email: c.mccullagh@rgu.ac.uk
http://www.rgu.ac.uk/cree


