
Journal of Photochemistry and Photobiology C: Photochemistry Reviews 29 (2016) 1–28

Contents lists available at ScienceDirect

Journal  of  Photochemistry  and  Photobiology  C:
Photochemistry  Reviews

jo ur nal home p ag e: www.elsev ier .com/ locate / jphotochemrev

Review

Toxicity,  phototoxicity  and  biocidal  activity  of  nanoparticles
employed  in  photocatalysis

Elsa  Friehs a,∗, Yamen  AlSalka a, Rebecca  Jonczyk a,  Antonina  Lavrentieva a,
André  Jochums a,  Johanna-Gabriela  Walter a,  Frank  Stahl a,  Thomas  Scheper a,
Detlef  Bahnemann a,b

a Institute of Technical Chemistry, Gottfried Wilhelm Leibniz Universität Hannover, 30167 Hannover, Germany
b Laboratory “Photoactive Nanocomposite Materials” (Director), Saint-Petersburg State University, 198504 Saint-Petersburg, Russia

a  r  t  i  c  l  e  i  n  f  o

Article history:
Received 22 July 2016
Accepted 23 September 2016
Available online 29 September 2016

Keywords:
Photocatalysis
Nanoparticles
Cytotoxicity
Nanotoxicity
Semiconductor
In vitro assays
In vivo assays
Photodynamic therapy

a  b  s  t  r  a  c  t

Photocatalytically  active  nanoparticles  (PCNPs)  are  extensively  investigated  for  numerous  environmen-
tal and  energy  related  applications.  Independent  from  their photocatlytic  properties,  many  PCNPs  are
established  as  additives  for  industrial  materials  (e.g. paintings  or coatings)  or even in  foods,  textiles  and
cosmetics,  which  leads  to high  production  amounts.  Furthermore,  researchers  are  constantly  developing
new  materials  in order  to  optimize  the  photocatalytic  efficiency  and optical  properties.  The  increasing
material  diversity  and  production  amounts  are  accompanied  by growing  concerns  regarding  potential
(eco-)  toxicological  hazards.  This  paper  outlines  current  knowledge  of nanoparticle-cell  interaction  and
critically  surveys  corresponding  in  vitro  and  in  vivo assays.  It  particularly  reviews  experimental  work
addressing  photoinduced  effects  on cells  and  organisms.  The  work  also  gives  a  brief  overview  on  the
medical  applications  of PCNPs.

©  2016  Elsevier  B.V.  All  rights  reserved.
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