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Theranostics = diagnosis + therapy

Theranostic probes:

v Diagnostic modality e.g. MRI, fluorescence, staining, acoustic, PET
+
v Therapeutic modality e.g. chemotherapy, photodynamic therapy, thermal ablation

Other (ideal) probe properties:

v Long shelf-life

v Soluble in biological fluids

v' Therapeutic modality activatable

v" Chemically modifiable

v’ Size appropriate for body clearance
v Inherently not cytotoxic
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Optical excitation-based theranostic probes

Low-cost sources available v
Real-time imaging v

Compatible with endoscopy v/

¥ Absorption by tissues

AT A% water

¥ Relies on visual interpretation

10,000 ¥ Few phototherapy options

Absorption coefficient [em’

Wavelength [nm]
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Photodynamic therapy e

LONDON

Relies on photo-initiated sensitization
Introduction

o Theranostics
PL+PDT
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PDT agents in use today: « QOrganic molecules

» Short shelf-life
» Shallow penetration depth
» Poor selectivity
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« Some are fluorescent *
: { ntroduction
« High extinctions |
« Can be made stable/soluble in water Theranostics
. . +
« Appropriate size PL+PDT
«  Further surface modification often possible —CPN probes.
Results
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Fabrication of CPN-based probes

Probe constituents

4 Conjugated Polymer )
(hydrophobic)

PTB7

4 Copolymer )
(amphiphilic)

PSMA
9 HsC CHs

or

known singlet oxygen producer
\ g ygen p )
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Size of CPN-based probes

Dynamic Light Scattering
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DLS size within the target window for body clearance
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Avoiding tissue absorption Resistance to photobleaching Long-term photostability Introduction
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Types of Reactive Oxygen Species

Introduction

10, Singlet oxygen Test for using a relative Theranostics
| HO- Hydroxyl radical spectroscopic method PL +PDT
Test for using an ‘0, Superoxide anion “ 10. is th . totoxi " CPN probes
elect.rochemlcal ONOO- Peroxynitrite anion . zr:St ((ja major Ctyr/]o oxic agen
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NO Nitric oxide Fabrication
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In vitro assays with PTB7@F127 CPNs on cancerous cells [Fyeza
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PTB7-based probes as bioimaging agents in vitro
A549 cell line __ 1000
Incubated with CPNs overnight g (c)
Washed, fixed and then imaged o 100- //"
400-640 nm excitation (filtered microscope lamp) 8 1802 C/Crpcic + 3-3~,7
700-1000 nm collection window 2 ) Pl
Specificity? £ ™ T /4
¥ o -y T Pl
Bare PTB7 CPNs PTB7@PSMA CPNs [ PTB7@F127 CPNs A _‘j‘ 1_‘5 B
' a ¥ N74C/Coper +0.96

Ambient light

.......

Fluorescence

7/20/2024

1E-4 0.001 001 01 1

C / Cstock

10
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PTB7 CPN-based theranostic probes Introduction
* NIR-active — minimizes tissue absorption | @Mmmﬁm ~ Theranostics
. . D
* Appropriate size : : PL+PDT
. . . : . ~anomaterials (Basel) 2023 May- 13/ 15 1
- Stable ex vivo, in vivo and under physiological Pubised onine 2073 oy o 143 CPN probes
conditions e o - doi- 10.3390/nan013091543 Pr‘"m'E;hF;'F;C;O;SOS?S
- 1€ Role of Stabiliz; . T A0
* Low dark cytotoxicity Conjugated Pojy]lqr::;nﬁacsol; Zli’ :1;31" in Determining the Physicochemica] p ey
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» Produce ROS under photo-excitation M 200 1 08 Mk, sy o PPN Pafiticy
. . P Ulirich Scherf, Academic Edi A Rakovieh Size of CPNs
« Can be functionalized to endue specificity to tumours ) tor
) o - Author information » Cle notes » :
* Probe properties depend on stabilizing shell! 2" Artle notes - Copyrigt ang Liconse informeion PMC Disclain, 7
e LisClaimer 3
« F127-stabilized PTB7 CPNs particularly promising PDT efficacy
Bioimaging
HeLa (FR+) 3T3 (FR-)
Conclusions
N
=0 Current / future work
< : : -
2 « Adding targeting capability to
£ PTB&@F127 CPN (Miao, in preparation)
% < - « Optically separating the imaging and
& '& | photosensitizing modalities (Anton)
i
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