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Figure 3. In this table
the data set out in
Table 1 is plotted as a
Planck-Shannon plot,
providing a classifier-
based analysis of the
Faraday Wave images
of the sonified Raman
signals from cancer and
healthy cells in human
brain tissues. H and
I, were calculated as
described in Materials
and Methods
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Figure 4. Potential
applications of the
Planckian-Shannon
classifier in tumorectomy,
cell biology, and
hematology.
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Step Description Step Description
1 Raman microscopy on Formalin 11 Computing the Planckian information
Fixed Paraffin Prepared (FFPP) of the second kind, Is, and the
tissue samples [1] Shannon entropy, H, from the
; ; parameter values of PDE and plotting
2 Extraction/selection of the Raman them in the Planck-Shannon plane
spectral bands most characteristic
of each cell type, healthy or 12 The result of the Planck-Shannon
cancerous classifier-based discrimination is
transduced to the synonymous
3  Transforming a small number (~5) sound for the auditory perception
of the discriminatory sub-band fea- by a surgeon during tumorectomy
tures of the Raman spectral signals -
measured from FFPP tissues to 13 The visual output from the Planck-
auditory signals through controlling 'Shann'on (.:la551ﬁer 18 US?d by biomed-
the parameters of a FM synthesizer ical Sl(fler(liUStSdfOF drug ‘(111%(\1/(I)§W’ Pell“'
sonalized medicine, an signa
4 Human participants were asked interpretation
to discriminate between three sample
groups based on the timbre of each 14 Measurgment of Raman spectra
sample: the metastatic group, the from a single cell using a confocal
glioblastomagroup, and the normal Raman spectrometer [19]
group 15  Digital cymascopic images measured
- s messoll @t s caliylene from human blood .(unpubhshed
. .. results of the experiment performed
classification is transduced to the . . .
Symonymons sonndlfor the auditory in collaboration with John Stuart
. . Reid, for the first time in April 2018
perception by surgeons during . .
in Cumbria, England)
tumorectomy
, . 16 Digital cymascopic images being
2 Inpu:[( i[lo s%rgegn > gudltorl}(/'system to converted into histograms using the
assist his/her decision making histogram software in Excel
7 The audio file encoding th? extr?lcted 17 The result of the Planck-Shannon
features of Raman bands is fed into classification of the human blood
the digital Cymascope for the Plapck— cymascopic images may be used by
Shannon classifier-based processing hematologist for diagnosing human
8 Optical fiber-mediated illumination diseases (a postulate)
with laser and collection of the 18  Microarray measurement of the
back-scattered light, which is mRNA levels from living tissues [12]
subsequently inputted into a Raman
spectrometer 19 ’lrransfoi‘rréation of mRNﬁA data into
ong-tailed asymmetric histograms
9 Converting digital spectral data using the histogram software in Excel
displayed as a table (wavenumbers - - - - -
vs. amplitudes) into a histogram 20  Biophysical and phys1olog1ca'1 signals
using Excel software (e.g., fTMRI) measurec.l from tissues,
organs, and whole animals trans-
10  Fitting long-tailed asymmetric formed into long-tailed asymmetric

histograms to PDE, y = (A/(x + B)3)/
(e“/&+B® — 1), using Solver in Excel

histograms using the histogram
software in Excel [6, Figure 8.6 (1)]

Table 3. Explanations of the steps in Figure 4.
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Conclusions

Between 2017-2018 a novel experimen-
tal tool was developed that combines the
digital Cymascope and the Planck-Shan-
non classifier (PSC) to produce what may

be referred to as “PSC-based cymascopy,”

“PSC cymascopy,” or just PSCC. In this pa-
per, we have demonstrated that PSCC can
distinguish between the audio files gener-
ated from cancer and healthy cells in hu-
man brain tissues that may contribute to
eventually developing an Al-based surgical
procedure for removing tumors from hu-
man brains. In this procedure, the surgeon
would wear spectacles with head-up inte-
gral display, driven by a species of digital
Cymascope, thus revealing a tumor’s mar-
gins.

Encouraged by our preliminary results, we
have been led to postulate that PSCC can
be applied to investigating other complex
physical phenomena and biomedical sys-
tems, both normal and diseased, including
fMRI [6, p. 344], hematology, single-cell
metabolism [6, p. 343], single-molecule en-

zymology [6, p. 344].
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