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Background

= Mueller Matrix (MM) polarimetery is a non invasive, label-free and easy to

Implement technique for tissue characterisation.

= Currently, 132,000 melanoma skin cancer and between 2 and 3 million non-

melanoma skin cancer cases occur globally each year.

= Figure of merit related to polarisation, derived from decompostion of MM

gives a sophisticated analysis for cancerous lesions with high accuracy

= MM provides huge application potential for other skin disease such organoid

nevi and keratosis
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Fig. Dual mode setup with Polarisation State Generator PSG & Analyser PSA.
Liquid Crystal Retarder LCR for pol. state control. Vibration motor ensures speckle reduction.

MM measurement

camera

= |f the MM of a sample is known M, the outgoing light §O can be
calculated for every incoming light state (§l~) according to:

= MM contains the information about any polarisation changing properties

of the sample

= Measurement of the intensity of different polarisation states of both the
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= MM interpretation: Lu-Chipman polar decomposition of non pure

matrices

Mp pure diattenuator, My pure retarder, M, depolarization & polarizance P:
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Human skin samples for MM investigation

= 3 ex vivo samples: 1 melanoma & 2 nevi

= MM values, R: clear trend of grouping,

malign vs. benign
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Mice skin samples for melanoma detection

= 2 Samples measured with 632nm &532nm
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Conclusion & Outlook

For human skin and mice skin samples, MM values shown a clear
difference between malignant and benign lesions.
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Fig: Mueller Matrix image

Fig: MM entries along the
cropped area (shown above)

Decomposition metrics support our results with distinct values for each
case

In future, apart from MM values, decomposition metrics maps will
provide spatially resolved location of the tissues
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