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 Wide-field multiphoton microscopy 

 

 

 Large illumination area 

 Low repetition rates 

 Boost the signal-to-noise ratio in multiphoton imaging 

 Reduce photodamage in living cells 

 Develop a simple in-situ cell viability test  

 Effects of the repetition rate 

  

Two photon fluorescence (2PF) intensity decay of phenol red. 
Constant peak intensity (82 GW/cm

2
) and varying rep rates 

 Lower rep-rates allow more time for energy dissipation and 

reduce the photobleaching. 

 The rep-rate seems to play a more important role in photo-

bleaching process than the peak intensity. 

Exposing HEK 293 cells
*
 to various peak intensities 

at 200 kHz (30 s dwell time) 

 No lethal damage when illuminating below 72 GW/cm
2
. 

 Dwell time was improved by a factor of 3x10
6
 compared to 

scanning systems
[3][4][5] 

. 

 2PF decay as a cell viability indicator 
 Coenzymes (FAD, NAD

+
, etc.), which produce endoge-

nous 2PF signal, are essential to cell metabolism. 

 A high illuminating fluence produces excess of reactive 

oxygen species (ROS). 

 ROS interact unfavorably with the fluorescent coenzymes, 

promoting cell apoptosis
[6]

 and decreasing the endogenous 

2PF. 

Therefore, the intensity lost of the endogenous 2PF 

at a given time after exposure can be used as a fast 

and simple in-situ cell viability test. 

* Sample: Hek 293 cells 

 Conclusions 
 Decreasing the repetition rate promotes energy dissipation, which in turn reduces photodamage. 

 With a lower photodamage, the peak intensities can be increased and hence improve the imaging throughput and the SNR.  

 Dwell times can also be increased 3x10
6
 fold compared to scanning systems without introducing a lethal damage. 

 Percentage of endogenous 2PF intensity decay can be used to indicate the in-situ cell viability, which is simple and fast. 

Improving 

throughput
[2] 

  

 

*Human Embryonic Kidney 293 cells  


