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Chelators

=Chelators are molecules that can form multiple
bonds with a single metal ion, enhancing stability.

=They are used to capture and transport metal O I
ions in biological and chemical systems. o) HLOH o “O/Hl .
LG b o & OOg

=Common chelators include EDTA, DTPA, NOTA 0 O Y ﬁ)
and DOTA, each with specific applications. OH i .
=Although chelators provide a stable linkage
between the biomolecules/Nanoparticles and the OH
radioactive isotope, they may also introduce HO>7/\ 77— /\«OH
certain limitations. O g A% MoB

0 § 0 O [ \]/[2)

n . . . . . N N
SL.JC.h as potential |nterference.W|th t.he biological /[K/N N\)k )\\/ : ,
activity of the molecule, alteration of its HO OH HO OH

pharmacokinetics, or increased immunogenicity.
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Chelator Free Radiolabelling

= Chelator-free radiolabelling refers to the
process of directly labelling
biomolecules/nanoparticles with
radioisotopes without the use of a chelating
agent.

= Strategies chelator-free radiolabelling,
including:

» Direct labelling

» Biorthogonal chemistry

» Click chemistry

Why Chelator Free?

» Adva ntages: Simplified Chemistry, Improved

Pharmacokinetics, Decreased Immunogenicity , Cost
Effectiveness etc.
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Modification Graphene Oxide Nanosheets 54 or ouesnsLans
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Labelling with Cold Gallium Graphene Oxide Nanosheets B2 or quesnsiavs
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Characterization of Graphene Oxide Nanosheets
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C=0 Stretching: Peaks
around 1720-1750 cm-1

N-H Bending (Amide ll):
Peaks around 1500-1550
cml

PEG Backbone: Additional peaks in
the region of 1100-1300 cm!
corresponding to the stretching
vibrations of C-O-C bonds in the PEG

backbone.

Methoxy Group: Peaks around 2850-3000
cm1 may indicate the stretching
vibrations of C-H bonds in the methoxy
group (-OCH3) of the methoxyamine PEG
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68Ga Radiolabelling of Graphene Oxide Nanosheets
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a) TLC of 8Gain 50mM EDTA & b C
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Preliminary Biological Studies &Y O quemsLano
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Cherenkov Radiation Induced Energy Transfer (CRIT) ) OF QUEENSLAND

v' Cherenkov radiation-induced energy transfer" likely refers to a process where the
energy carried by Cherenkov radiation is transferred to another medium or
particle.

v’ If a particles travel through a medium at a speed greater than the speed of light in
that medium, Cherenkov radiation can be emitted.

v Radio isotopes induce CRIT when they undergo decay ( Alpha, Beta, Gamma )

» Bernhard, Y., Collin, B. & Decréau, R. Redshifted Cherenkov Radiation for in
vivo Imaging: Coupling Cherenkov Radiation Energy Transfer to multiple Forster
Resonance Energy Transfers. Sci Rep 7, 45063 (2017).
https://doi.org/10.1038/srep45063
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CRET induced ROS generation B4 or Queinsiano

0 Min
) vees wrre v wews sexx 1 The Singlet Oxygen Sensor Green
S min g g —l _I —l E 1 reagent is highly selective for 10,,.
S 10 min 9
= 15 min S 300007 O In the presence of singlet oxygen, it
=2 § emits a green fluorescence like that
2 - 20 min @ 20000~ of fluorescein
= V\ S 10000~ O (excitation/emission maxima
o - ~504/525 nm).
1 1 1 1 1 1 0~
350 400 450 500 550 600 650 & & & & & > As shown in the graph, the 1O, is
Absorbane (nm) ,3.9" «o,ﬁ'b «,3,0" 0@" 0@" generated only in the presence of
both Ceb6 and %Ga
> Singlet oxygen (‘O ) IS generated often through
mm GO-PEG
photosensitization reactlons ‘o ) undergoes a Diels-Alder
cycloaddition reaction with the conjugated double bonds of R GO-PEG-C6
DPBF. mm GO-PEG-Ga68
» This reaction forms an endoperoxide product.The formation mm GO-PEG-C6_Ga68

of the endoperoxide leads to a decrease in DPBF's
absorbance, typically around 410 nm.

» Monitoring this decrease serves as a reliable method for
detecting and quantifying singlet oxygen in chemical and
biological systems.
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Intra Cellular ROS generation B or queevsiav

» H2DCFDA, or 2',7'-
dichlorodihydrofluorescein diacetate, is a ] | | I — ]
non-fluorescence probe that can 25000 | e T e T o O
passively diffuse into cells.

» Once inside the cell, the acetate groups of
H,DCFDA are cleaved by intracellular
esterases.

» Finally, upon oxidation by ROS (hydroxyl,
peroxyl, and other species), the
nonfluorescent H,DCFDA is converted to
the highly fluorescent 2’,7’-
dichlorofluorescein (DCF).
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15000+

10000+

Background substracted
fluoroscence intensity (495/529 nm)

5000 =

|1 T

. . . 15 min 30min 45min 60 min 2h 4h
O At any time point the ROS levels in cells
treated with GO-PEG-C6-%Ga is at least mm Negative control ® GO-PEG (50 pg/mL)
2.5-fold more than cells treated with ROS mm Postitive control mu GO-PEG-C6

inducer (abcam) and 100 IJ.mOI HzOz- mm H,0, Treated (100 um) mm GO-PEG-C6-Ga68
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Conclusion and Future Planed work 5B orouemstino

v Developing more controls around the design of experiments .
v’ Cellular Toxicity Studies in different cell lines.

v Evaluating the efficiency of light independent CRIT induced PDT
In EX vivo and in vivo tumour models.
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