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Simultaneous metabolic and oxygen imaging is a promising idea to follow up therapy 
response, disease development and to determine prognostic factors. This could be 
demonstrated in photodynamic therapy (PDT) and in neurological disorders. A common 
property during tumor development is altered energy metabolism, which could lead to a 
switch between oxidative phosphorylation and glycolysis. The impact of this switch for 
theranostic applications is significant. FLIM of metabolic coenzymes is now widely accepted 
to be the most reliable method to determine cell metabolism and different algorithms are 
actually proved to get reproducible results. However, as observed in a variety of 
investigations, the situation is complex and the result is influenced by parameters like 
oxidative stress, pH or viscosity. Also, oxygen consumption has to be taken into account in 
order to understand treatment responses. For this, correlated imaging of phosphorescence and 
fluorescence lifetime parameters were investigated by us. 

The technique for simultaneous FLIM/PLIM is based on time correlated single photon 
counting (TCSPC). The photosensitizer TLD1433, which is based on a ruthenium (II) 
coordination complex, was used for PLIM. TLD1433 possess a variety of different triplet 
states, which enables complex photochemistry and redox reactions (see Jablonski diagram). 
TLD1433 can be used as a phosphor to follow up local oxygen concentration and 
consumption during PDT. Oxygen consumption was accompanied by a change in cell 
metabolism, observed by simultaneous FLIM/PLIM. The combination of autofluorescence-
FLIM and phosphor-PLIM provides new insights for theranostic procedures [1].  
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[1] Correlation of intracellular oxygen and cell metabolism by simultaneous PLIM of 
phosphorescent TLD1433 and FLIM of NAD(P)H  
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