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Blutfluss, 
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How to analyze this complex array of different 

components found in tissues? 
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Smart lens 



 



 

http://www.magnus.de/bildergalerie/smarte-diagnosen-1157713,945.html?Media_Bildergalerie_Offset=7
http://www.geeky-gadgets.com/iphone-4-microscope-adapter-12-11-2010/


 



 



We could also 

measure cytochrome c 

spectra out of living 

cells 

Physiol. Meas. 19 225-233, 1998  

R H W Funk  , J Höper  , P 

Dramm   and A Hofer 
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Kontrolle 

direkt nach  

1x MagCell 

Behandlung 

 mit rotem Licht 

* ** 

Untersuchung der Durchblutung der Finger 

mittels Laser-Doppler 

1. Untersuchungen an 

Probanden in vivo 

 



Untersuchung zur 

Wirkung der Magcell 

Behandlung auf die  

Durchblutung/ 

Mikrozirkulation der 

Nagelfalzkapillaren 

Versuchsreihe läuft noch  

Kapillaren der Nagelfalz 

1. Untersuchungen an Probanden in vivo 

 



Emerging concepts in deep Raman spectroscopy of biological tissue 

Pavel Matousek and Nicholas Stone 

First published as an Advance Article on the web 17th February 2009 
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Raman spectroscopy: in vivo quick 

response code of skin physiological status  

 

 
Raoul Vyumvuhore, Ali Tfayli, Olivier Piot, Maud Le Guillou, 

Nathalie Guichard, Michel Manfait, and Arlette Baillet-Guffroya  

 

,  
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    20 µm 

Fixierte Lungenfibroblast-Zelle in Medium. 

Oben: Lichtmikroskopische Aufnahme. 

Unten: Score-Plot einer PCA von Raman-Spektren. 

Raman-Mapping von Zellen im Medium 

Studies on stress-induced changes at the 

subcellular  

level by Raman microspectroscopic 

mapping. 

Krafft C, Knetschke T, Funk RH, Salzer R. 

Anal Chem. 2006 Jul 1;78(13):4424-9. 
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Combined Ultrasound and Optoacoustic 

System for Real-Time High-Contrast 

Vascular Imaging in Vivo 

Joël J. Niederhauser, Michael Jaeger, 

Robert Lemor, Peter Weber, and Martin 

Frenz 
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Live cell imaging of 

mitochondria; JC-1 



 

Vanishing "tattoo" multi-sensor for biomedical diagnostics 

E. Moczko, I. Meglinski, S. Piletsky 

Cranfield Health, Cranfield University, Silsoe, UK; 2014 
ABSTRACT 

Currently, precise non-invasive diagnostics systems for the real-time 

multi detection and monitoring of physiological parameters and 

chemical analytes in the human body are urgently required by 

clinicians, physiologists and bio-medical researchers. We have 

developed a novel cost effective smart ‘vanishing tattoo’ (similar to 

temporary child’s tattoos) consisting of environmental-sensitive dyes. 

Painlessly impregnated into the skin the smart tattoo is capable of 

generating optical/fluorescence changes (absorbance, transmission, 

reflectance, emission and/or luminescence within UV, VIS or NIR 

regions) in response to physical or chemical changes. These 

changes allow the identification of colour pattern changes similar to 

bar-code scanning. Such a system allows an easy, cheap and robust 

comprehensive detection of various parameters and analytes in a 

small volume of sample (e.g. variations in pH, temperature, ionic 

strength, solvent polarity, presence of redox species, surfactants, 

oxygen).  



Apr 23, 2009 

AFM reveals "hidden" 

differences between normal and 

cancerous cells 

Using an atomic force microscope, 

researchers at Clarkson University 

in New York have identified an 

important difference in the surface 

properties of normal and cancer 

cells. Igor Sokolov and colleagues 

have found that normal cells have 

"brushes" of one length on their 

surface while cancerous cells 

have two brush lengths that have 

very different densities to the 

brushes on normal cells. This 

important variation means that 

cancer and normal cells may 

interact very differently with 

nanoparticles, something that 

could be exploited for cancer 

detection and treatment via drug 

delivery. 



But let us go to the cell – how is the picture today and what will be new and 

relevant for biomedical diagnosis and therapy? 



 
20µm 

We found that cells 

recognize electric 

charges on titanium/-

oxide surfaces –

especially the borders of 

the adjacent materials! 



Electro-chemical 

fields arise not 

also during 

development but 

also during repair 

and regeneration 

processes…e.g. 

wound healing…  

Levin et al. 2007 



DC microelectrode array for investigating the intracellular ion changes. 

Aryasomayajula A, Derix J, Perike S, Gerlach G, Funk RH. 

Biosens Bioelectron. 2010 Jul 6.  

http://www.ncbi.nlm.nih.gov/pubmed/20656468








Sächsisches 
Cochlear 
Implant 
Centrum 

Universitätsklinikum 
Carl Gustav Carus 
Dresden 

Annett Franke-Trieger: Insertionstiefe von Cochlea Implant Elektroden 

Tiefe Frequenzen 

(apikal) 

Frequenz-Orts-Zuordnung = Tonotopie 

Hohe Frequenzen 

(basal) 

 Hochgradige bis vollständige Schallempfindungsstörung 
 Ersetzt ausgefallene Innenohrfunktion 
 Hochgradige Schwerhörigkeit; Taubheit (kein Profit von Hörgeräten)  
 Elektrische Stimulation in der Cochlea 

Das Cochlea Implantat (CI) 



Sächsisches 
Cochlear 
Implant 
Centrum 

Universitätsklinikum 
Carl Gustav Carus 
Dresden 

Annett Franke-Trieger: Insertionstiefe von Cochlea Implant Elektroden 

Cochlear Elektrode CI422 MED-EL Flex20 

angulare Position der einzelnen Elektroden 

• Eignung der Digitalen Volumentomographie zur Insertionswinkelmessung 

Zusammenfassung 



NATURE | NEWS 
Injectable brain implant spies on individual neurons 
Electronic mesh has potential to unravel workings of mammalian brain. 
Elizabeth Gibney 
08 June 2015 
This soft, conductive polymer mesh can be rolled up and injected into the 

brains of mice. 



Development of Immunoassays Using Interferometric Real-Time 
Registration of Their Kinetics  

A. V. Orlov, A. G. Burenin, V. O. Shipunova, A. A. Lizunova, B. G. 
Gorshkov, P. I. Nikitin, Moskov  
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Johari S, Nock V, Alkaisi 

MM, Wang W. On-chip 

analysis of C. elegans 

muscular forces and 

locomotion patterns in 

microstructured 

environments. Lab 

Chip. 2013 May 

7;13(9):1699-707. 


