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How does Photodynamic therapy work?
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How does Photodynamic therapy work?
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How does Photodynamic therapy work?
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Why do pH changes occur?
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How do we can study PDT?
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Construction of the pH sensors

ThepH sensitivity isachievednixing103M pMBAwith the SER®robes

OH

PMBA
(4-mercaptobenzoic acid)

SH
Micro sized silica bead
covered with silver
nanocolloidparticles

Balint, J. Physical Chemistry C, 2009
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Cell protocol

GlioblastomgU-87 MG)
cancer cells




Cell protocol
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Over night incubation with pH probes

PDT treatment; 1.0 J/cm?2 and 6.0 J/cm?

2 h incubation with 2x10¢ M emodin
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Optical setup used

Raman Optical
spectrometer tweezers

| ‘ i o VIS laser
/7‘ NIR laser
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Calibration of pH probes
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The calibrationwasdone by measutinghe SERSpectrafrom the probesin
differentsolutionswith pH valuesbetween2 - 7.5

y
2D correlationanalysis

y
Calibrationcurve wasconstructedof the PMBAmarker bandintensityversus pH
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Analysis of the data with 2D correlation

Perturbation(mechanical, electrical,

chemical, magnetic,
optical, ther mal é)

Electromagnetic probe ) &
(IR, UgV, éf = System == Dynamic spectr. y (v, 1)

The procedure performs guantitative comparison of patterns of spectral intensity
variations along the external variable observed at two different spectral variables.

X1, ) = (1, 1) - y(»a, t)) X (v, v2) = O (v, 1) + iW(vy, 1)

1
T (Tmax = Tmin)

o0
D(vy, 1) + l;‘I’(Vl, Uz)} = / Yi(w) - Y, (w) dw
| Y 0

Synchronous Asynchronous -
171(60):/ y(vi, 1) e dt

—0

= YR (w) + i V™ (w)



Analysis of the data with 2D correlation
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pH calibration curve

PMBA (4-mercaptobenzoic acid)
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BalintS. RaoS.Marro M. et al.; 2010 Submitted



pH calibration curve
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pH calibration curve

0.06 —s
s
0.05. 5
2 = 1
— o
=~ 0.04. 1000 1250 1500 1750
@) wavenumber [cm™]
(0]
<
_
0.03.
0.02

15 30 45 60 75

BalintS. RaoS.Marro M. et al.; 2010 Submitted



Photodynamic drug induced pH changes in
live cancer cells studied with SERS probes

How the experiments were performed ?
Constructionof the SER®robes
Cell protocol
Optical setupused
Calibrationof pH probes
Resuts that we obtained and discussion
Analysigof the datawith 2D correlation
pH calibrationcurve
Monitoringof pH changesn PDTtreatedcells

Conclusion



Monitoring of pH changes in PDT treated
cells
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Monitoring of pH changes in PDT treated
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Morphological chances in the apoptotic
cell death
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Morphological changes in the apoptotic
cell death
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Morphological changes in the apoptotic
cell death
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Morphological changes in the apoptotic
cell death
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Morphological changes in the apoptotic
cell death
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Why do pH changes occur?
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Why do pH changes occur?
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Why do pH changes occur?
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Conclusion
A pH can be monitored with SERSpMBAprobes

A We detected local pH changes duriegiodinPDT treatment

A The use of 2D correlation spectroscopy is worthy to study the
dynamic process

A Cell recovery after low dosage (1.0 Jmadiation

A Apoptotic cell death after high dosage (6.0 jbaradiation
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