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Optical setup for spectral modulation with a micromirror array (MMA) 

Introduction 

Pulse oxymetry (PO) determines functional arterial oxygen saturation 
(SpO2) in blood by means of light extinction at different optical wave-
lengths [1]. 

The method works non-invasively and continuously. 

It is part of the standard monitoring in emergency and intensive care,  
as well as during surgical procedures. 

Results and outlook 

 PO light can be spectrally modulated by the described experimental setup 
and is accepted by the PO monitor as a physiological signal. 

 The optical throughput can be improved by a diffractive recombination of 
the previously decomposed light. 

 Detailed characterization regarding spectral and intensity transfer function 
still to be performed. 
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Problem 

Pulse oxymeters can only be calibrated by complex controlled 
desaturation/hypoxemia studies [2]. 

This is not an ethically justifiable calibration method for multiparameter 
systems (SpO2, COHb, MetHb, …). 

Legal metrological controls are currently not possible in clinical routine. 

Bottom — The incident optical wavelengths are distributed along the MMA 
columns. Only light reflected by ON state mirrors is recollected. The ratio of 
ON to OFF state mirrors controls the amount of reflection for the different 
wavelengths. 

Spectral recombination 

Top — PO light signals are spectrally decomposed by a grating. The spectrum 
is imaged to the surface of the MMA and modulated. The reflected light is 
guided back to the PO probe. 

Left — Scheme of a 4f-setup with two 
gratings for improved spectral 
recombination. 

Right — Spectral range  of recombined 
light is improved with the 4f-setup, 
compared to a focussing only setup. 

 


