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Stand des Wissens/ State of Knowledge, 2016-08-25  

 

Der aktuelle Stand des Wissens bzgl. Toner und Emissionen aus Laserdruckgeräten und deren schädigender Wirkungen ergibt sich insbesondere aus 

folgenden Studien und Veröffentlichungen. Eine Zusammenfassung mit deutscher Übersetzung der wichtigsten Studien ist verfügbar. Wissenschaftliche 

Zusammenfassungen des IUK Freiburg zum weltweiten Stand des Wissens stehen vor der Veröffentlichung. 

 

The current state of knowledge about toner and emissions from laser printer devices and photocopiers and their adverse effects on human health follows 

by the studies below. A scientific review by the Institute for Environmental Health Sciences and Hospital Infection Control at the University in Freiburg, 

Germany will be published soon.  
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Titel/ Title (Link) Autoren/ Authors Quelle/ Source 

2016-09-00 Gesundheitsgefahren durch Toner, 

Laserdrucker und Kopiergeräte (Zum Stand der Forschung) 

Achim Stelting umwelt · medizin · gesellschaft, 29, 

3/2016 

2016-06-26 Computational modeling of particle transport and 
distribution emitted from a Laserjet printer in a ventilated 

room with different ventilation configurations 
Untersuchungen in der Atmungszone eines Testdummies 

zeigen erhöhte Belastungen 

Iran, Mehrzad Ansaripour, Morteza Abdolzadeh
, 
Saleh 

Sargazizadeh 

Applied Thermal Engineering 

Volume 103, 25 June 2016, Pages 

920–933 

 

2016-06-22 Untersuchungen zur zellulären Internalisierung und zur 

biologischen Wirkung von Feinstaub-Partikeln aus 

Laserdruckeremissionen in humanen  A549 

Lungenepithelzellen  

D, IUK Freiburg: Mersch-Sundermann V., Gminski R., 

Tang, T.  et al. 

Studienbericht liegt hier vor, 

Publikation in Vorbereitung 

2016-05-19 Emission of particulate matter from a desktop three-

dimensional (3D) printer. 
Aufgrund der Erfahrungen mit der Emission ultrafeiner 

Partikel durch Laserdrucker, wurden erstmals die 

Emissionen von 3D-Druckern in einer Prüfkammer 

untersucht. 3D-Drucker belasten die Innraumluft mit 

USA, 
1
 Center for Cardiovascular and Respiratory Sciences 

and Department of Physiology and Pharmacology , West 

Virginia University School of Medicine , Morgantown , 

West Virginia , 
2
b National Institute for Occupational 

Safety and Health , Morgantown , West Virginia . 
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hohen Emissionen von Ultrafeinpartikeln, die wesentlich 

vom sog. Filament, dem Druckmedium, der Farbe und 

Schutzvorrichtungen abhängen. Dies macht abgestufte 

Maßnahmen zur Reduzierung der Emissionen erforderlich. 

2016-04-01 Assessment of the indoor air quality in copy centres at 

Aveiro, Portugal 

Untersuchung in zwei Copy Centern: erhöhte Belastung mit 

PM10, PM2.5und Ozone, erhöhte Luftverschmutzungen 
durch Drucker haben ein gesundheitsschädigendes 

Potential und sollten vorsorglich minimiert werden. 

Portugal, Vicente, E.D., Ribeiro, J.P., Custódio, D. et al. Air Qual Atmos Health (2016). 

doi:10.1007/s11869-016-0401-8 

2016-03-16 Impacts of Printing Presses Emissions upon Occupationally 

Exposed Workers Health:  

Arbeitnehmer an Druckmaschinen haben höhere 

Belastungen mit Schwermetallen im Blut, eine signifikant 

Abnahme weißer Blutzellen und schlechtere 

Lungenfunktionswerte.  

Irak, Universität Bagdad: Zainab N. Abdulateef et Adel H. 

Talib 

Int.J.Curr.Microbiol.App.Sci  

(2016)5(4): 757-771 

 

2016-02-25 Modifications of carbon black nanoparticle surfaces 

modulate type II pneumocyte homoeostasis. 
 

D, Karlsruhe Institute of Technology: 

Schreiber N
1
, Ströbele M

2
, Hochscheid R

1
, Kotte E

1
, 

Weber P
1
, Bockhorn H

2
, Müller B

1
. 

J Toxicol Environ Health A. 

2016;79(4):153-64 

Epub 2016 Feb 25. 

2016-02-02 Restrictive Pattern of Pulmonary Symptoms among 

Photocopy and Printing Workers: A Retrospective Cohort 

Study  

Signifikant verschlechterte Lungenfunktionswerte und 

auffällige Atemwegssymptome bei Mitarbeitern in 

Copyshops.  

Iran, Ali Karimi (PhD), Samira Eslamizad (PhD), Maryam 

Mostafaee (MSc), Zahra Momeni (MSc), Fateme Ziafati 

(BSc), Shokoofe Mohammadi (BSc) 

Journal of Research in Health 

Sciences, Vol 16, No 2 (2016), 81-

84 

2016-01-21 Effects of intratracheally instilled laser printer-emitted 

engineered nanoparticles in a mouse model: A case study 
of toxicological implications from nanomaterials released 

during consumer use 

US, Harvard-University, Center for Nanotechnology and 

Nanotoxicology: Pirela SV
1
, Lu X

1
, Miousse I

2
, Sisler JD

3
, 

Qian Y
3
, Guo N

4
, Koturbash I

2
, Castranova V

4
, Thomas T

5
, 

Godleski J
1
, Demokritou P

1
. 

NanoImpact. 2016 Jan;1:1-8. Epub 

2016 Jan 21. 

2016-01-16 Indoor Nanoparticles Measurements in Workplace 

Environment: The Case of Printing and Photocopy Center 

Langzeituntersuchungen an Laserdruckern und Kopierern 

ergab signifikant erhöhte Partikelbelastungen durch den 

Druckbetrieb. 

Slowenien, Irena Grgić, Jožica Bratec, Marija Bešter-

Rogač: 
Acta Chemica Slovenica, Vol 63, No 

2 (2016) 
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2015-12-15 Evaluation of Nanoparticles Emitted from Printers in a 

Clean Chamber, a Copy Center and Office Rooms: Health 

Risks of Indoor Air Quality 

CN, National Center for Nanoscience and Technology, 

Beijing: Shi X, Chen R, Huo L, Zhao L, Bai R, Long D, Pui DY, 

Rang W, Chen C. 

J Nanosci Nanotechnol.  

2015 Dec;15(12):9554-64 

2015-11-11 In vivo epigenetic effects induced by engineered 

nanomaterials: A case study of copper oxide and laser 

printer-emitted engineered nanoparticles 

US, Harvard-University, Center for Nanotechnology and 

Nanotoxicology: Lu X1, Miousse IR2, Pirela SV1, Moore 

JK3, Melnyk S4, Koturbash I2, Demokritou P1. 

Nanotoxicology.  

2015 Nov 11:1-11.  

2015-09-09 Release of nanomaterials from ink and toner cartridges for 
printers 

 

DK, DEPA, Tønning K., Fischer C.H.,  Behrens M. A., Jensen 

T N, Køcks N., Pedersen P. B. 

 

The Danish Environmental 

Protection Agency ,  

ISSN: 978-87-93352-65-0 

2015-09-00 Ultrafine particle emissions from laser printers  

 

 

I, Institute of Occupational Medicine, University of Rome, 

Grana M, Vicentini L, Pietroiusti A, Magrini A.: 

G Ital Med Lav Ergon. 2015 Jul-

Sep;37(3):135-43 

2015-07-16 Additive Impairment of Synaptic Signaling in Cultured 

Cortical Neurons by Exogenously-Applied Oligomerized 

Amyloid-β and Airborne Nanoparticles Generated during 

Photocopying. 

 

US, Harvard-University, Center for Nanotechnology and 

Nanotoxicology: Lee S1,2, Sohal IS1,3, Therrien MA1,2, 

Pal AK4,3, Bello D5,4, Shea TB1,2. 

 

J Alzheimers Dis. 2015;47(1):49-54. 

doi: 10.3233/JAD-150099. 

 

2015-06-16 Effects of Laser Printer-Emitted Engineered Nanoparticles 

on Cytotoxicity, Chemokine Expression, Reactive Oxygen 

Species, DNA Methylation, and DNA Damage: A 

Comprehensive in Vitro Analysis in Human Small Airway 

Epithelial Cells, Macrophages, and Lymphoblasts. 

US, Harvard-University, Center for Nanotechnology and 

Nanotoxicology: Pirela SV1, Miousse IR, Lu X, Castranova 

V, Thomas T, Qian Y, Bello D, Kobzik L, Koturbash I, 

Demokritou P 

Environ Health Perspect.  Epub  

2015-05-12 

 

Screening biologischer Effekte bei Exposition gegenüber 

Emissionen aus Laserdruckern – eine Probandenstudie  

D, IUK Freiburg: Mersch-SundermannV.,  GminskiR, 

EbnerW, TangT 

Innenraumtage Berlin 12.05.2015 

Studienbericht 02.06.2015,   

Publikation eingereicht 

2015-04-00 Health Risk Assessment of BTEXS Exposure in 

Photocopy Centers 

Aungsiri Tipay The Journal of Industrial 

Technology, Vol. 11, No. 1 January 

– April 2015 

2015-03-00 Polycyclic Aromatic Hydrocarbon, Haematological and 

Oxidative Stress Levels in Commercial Photocopier 

Operators In Lagos, Nigeria 

NGR: Awodele O1, Akindele AJ1, Adebowale GO1, 

Adeyemi OO1,  

 

Ghana Med J., 49(1):37-43. 

2015-02-26 Long-Term Exposure to Fine Particulate Matter, Residential 

Proximity to Major Roads and Measures of Brain Structure 
 

Wilker E. et al. Stroke. 2015 May;46(5):1161-6 

http://www.nano-control.de/
http://www.ncbi.nlm.nih.gov/pubmed/26559097
http://www.ncbi.nlm.nih.gov/pubmed/26559097
http://www.ncbi.nlm.nih.gov/pubmed/26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bai%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Long%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pui%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26682378
http://www.ncbi.nlm.nih.gov/pubmed/26682378
http://www.ncbi.nlm.nih.gov/pubmed/26559097
http://www.ncbi.nlm.nih.gov/pubmed/26559097
http://www.ncbi.nlm.nih.gov/pubmed/26559097
http://www.hsph.harvard.edu/nano
http://www.hsph.harvard.edu/nano
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miousse%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pirela%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Melnyk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koturbash%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demokritou%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26559097
http://www.ncbi.nlm.nih.gov/pubmed/26559097
http://mst.dk/service/publikationer/publikationsarkiv/2015/sep/release-of-nanomaterials-from-ink-and-toner-cartridges-for-printers/
http://mst.dk/service/publikationer/publikationsarkiv/2015/sep/release-of-nanomaterials-from-ink-and-toner-cartridges-for-printers/
http://www.ncbi.nlm.nih.gov/pubmed/26749975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grana%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26749975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vicentini%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26749975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pietroiusti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26749975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Magrini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26749975
http://www.ncbi.nlm.nih.gov/pubmed/26749975
http://www.ncbi.nlm.nih.gov/pubmed/26402753
http://www.ncbi.nlm.nih.gov/pubmed/26402753
http://www.ncbi.nlm.nih.gov/pubmed/26402753
http://www.ncbi.nlm.nih.gov/pubmed/26402753
http://www.hsph.harvard.edu/nano
http://www.hsph.harvard.edu/nano
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26402753
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sohal%20IS%5BAuthor%5D&cauthor=true&cauthor_uid=26402753
http://www.ncbi.nlm.nih.gov/pubmed/?term=Therrien%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26402753
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pal%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=26402753
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bello%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26402753
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shea%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=26402753
http://www.ncbi.nlm.nih.gov/pubmed/26402753
http://www.ncbi.nlm.nih.gov/pubmed/26080392
http://www.ncbi.nlm.nih.gov/pubmed/26080392
http://www.ncbi.nlm.nih.gov/pubmed/26080392
http://www.ncbi.nlm.nih.gov/pubmed/26080392
http://www.ncbi.nlm.nih.gov/pubmed/26080392
http://www.hsph.harvard.edu/nano
http://www.hsph.harvard.edu/nano
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pirela%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miousse%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Castranova%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Castranova%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qian%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bello%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kobzik%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koturbash%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demokritou%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26080392
http://www.ncbi.nlm.nih.gov/pubmed/26080392
http://j.cit.kmutnb.ac.th/wp-content/uploads/2015/10/581101-2-1-033-57-P13-24.pdf
http://j.cit.kmutnb.ac.th/wp-content/uploads/2015/10/581101-2-1-033-57-P13-24.pdf
http://www.ncbi.nlm.nih.gov/pubmed/26339083
http://www.ncbi.nlm.nih.gov/pubmed/26339083
http://www.ncbi.nlm.nih.gov/pubmed/26339083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Awodele%20O%5BAuthor%5D&cauthor=true&cauthor_uid=26339083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akindele%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=26339083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adebowale%20GO%5BAuthor%5D&cauthor=true&cauthor_uid=26339083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adeyemi%20OO%5BAuthor%5D&cauthor=true&cauthor_uid=26339083
http://www.ncbi.nlm.nih.gov/pubmed/26339083
http://www.ncbi.nlm.nih.gov/pubmed/25908455
http://www.ncbi.nlm.nih.gov/pubmed/25908455
http://www.ncbi.nlm.nih.gov/pubmed/25908455


-Seite 4- 

© nano-Control, Internationale Stiftung,  www.nano-control.de 

2015-01-12 Benutzersicherheit von Laserdruck- und Kopiersystemen 

 

D, BITKOM IFA-Leitfaden 

2014-12-00 Carbon black and titanium dioxide nanoparticles induce 

distinct molecular mechanisms of toxicity 

Sonja Boland, Salik Hussain, Arnelle Baeza-Squiban Wiley Interdiscip Rev Nanomed 

Nanobiotechnol. 6(6):641-5 

2014-11-00 Small airway epithelial cells exposure to printer-emitted 

engineered nanoparticles induces cellular effects on 
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