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1. Photocatalytic Prevention/Removal of 
Pathogenic Biofilms from Medical 
Device Surfaces.
(collaboration with UUJ - Tony Byrne)

2. Solar and Photocatalytic Removal of 
Waterborne Contaminants.
(collaboration with UUJ & CIEMAT, 

Spain – Sixto Malato & Pilar Fernandez) 

RESEARCH
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Biofilm Inactivation on Medical 
Implant Surfaces

Aim: Photo-oxidative prevention & removal 
of pathogenic biofilms from I.V. or urinary 
catheters by coating with photocatalyst. 
Inactivation achieved by channelling light to 
the photocatalyst and creating a highly 
localised oxidative environment.
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Biofilm life-cycle
MRSA or Staph. epidermidis
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Deposit TiO2 onto glass slide, grow Staph. 
epidermis or MRSA biofilm overnight & 
UVA irradiating through back-face of slide.



Coated SideUncoated Side

Saline or
Water

Duplicate slide samples in a quartz cell which is 
placed facing UVA lamp (PL-S 9W/10 Philips). 
This lamp emits long wave UVA radiation in the 
350-400nm region (peak lll l =365nm,  UVB 
component of less than 0.1% )



(a) UVA light source 
consisting of two 
mercury vapour 
fluorescent lamps, side 
by side.  
(b) quartz window 
(c) coated sample 
immersed in saline or 
water. 

Both biofilm and 
coating face away from 
the light so that the 
light penetrates the 
glass first.
14Wm-2 UVA for 2 
hours
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Bottom of the Biofilm in contact with coating
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Also used ZnO coating provided by J.P. 
Mosnier (DCU Physics)

(b)

(c)

(d)(a)



(a)ZnO coated 
control

(b)Uncoated 
control

(c)ZnO coated 
2 hrs UVA 
14Wm-2

(d)Uncoated 2 
hrs UVA 
14Wm-2

(a) (b)

(d)(c)



�

� �

� �

� �

� �

� �

� �

� �

	 �


 �

� � �

� � 
 � � � � � � �

%
 V

ia
bl

e
� 
 � � � � � �

� � � � � �

� �

The presence of the ZnO photocatalyst was very significant P < 
0.01 (indicated by two stars) on the chart. Error bars represent
standard deviation from the mean
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Solar Disinfection of Drinking Water

An ICROSS researcher explains to a 
villager in Nakuru, Kenya how the 
SODIS technique is carried out.
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Solar disinfection technique
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HRB = � 0.3M



Batch SPC-DIS



We have shown SPC-DIS 
to be effective against:

1.Bacteria (E. coli 0157:H, 
Vibrio cholera, Salmonella 
typhimurium, Shigella 
dysenteriae Type I). 

2. Protozoa 
(Cryptosporidium, 
Acanthamoeba).

3. Fungi (Candida albicans, Fusarium solani).

4. Chemical contaminants (propanol, atrazine, 
carbofurane). 



Lonnen et al. Water Research. 2005;39(5):877-883. 



Mendez-Hermida et al. J Photochem Photobiol B. 2007;88: 105-111.



Continuous flow SODIS systems for larger 
communities
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E. coli K-12



Dip-coated TiO2 inserts manufactured 
by UUJ for use with the continuous flow 
SODIS reactor



Continuous Flow Photocatalytic SODIS 
Reactor in PSA, Spain
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