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—ockground and Introduction

Whole-Body MR

I

Magnetic Resonance Imaging

e Non invasive imaging modality.!
e Produces images of soft tissue with the aid of
nonionizing radiation and an applied magnetic field.

e Contrast agents can be
an MR image.*

used to enhance the quality of

Chemical Exchange Saturation Transfer (CEST)

e The CEST signal acquired is a result of the
exchange of saturated proton spins between the
labile protons associated with the CEST agent and
bulk water pool.?

e Transfer of the saturated protons decreases the
iIntensity of bulk water and leads to a darkening of
the MR image.3

e ParaCEST agents typically are comprised of a
lanthanide ion chelated by a multidentate ligand.

e Optical imaging uses visible light for soft tissue visualization at the
cellular and molecular level.®

e |Image contrast can be enhanced by the use of fluorescent dyes.

e The structure of fluorescent dyes can be modified to target

Optical Imaging

biological regions of interest.°
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e

[ Antenna

]'II.-"I._/

s. Intersystem

1 .
Crossin
:,ﬁ g

1
[
1
I
1
[
i
Excitation :
]
1
1
1
[
1
[
1

Linker

n,
MH‘H_‘T‘I—

Energy
— Transfer
e

Sa
A (Ln3)*

—

(Ln*)

-‘-‘\ T

F

%

Antenna

e The paramagnetic and photophysical properties of Lanthanide ions 'O\/QNH _
make them attractive for bimodal imaging applications using a single o Y ?N{,,Q
agent. . I/ \E”’iﬁi:.:';:/}.é—o- 0

e Although a lanthanide bound-water is essential for conventional MR, N i
It Is detrimental to ParaCEST MRI and optical imaging. 'O{ }O'
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Luminescence

e Luminescence of a lant
through excitation by a

e The high energy of the
biological tissue.

Chemical exchange saturation transfer (CEST)
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nanide ion Is often induced
nigh powered laser source.8

aser could potentially damage

e To overcome this problem, an organic chromophore Is
attached to the complex to absorb energy of incident

light.8

e The chromophore transfers the absorbed energy to the

lanthanide, allowing for
antenna effect.8

Project Goal

Indirect excitation known as the

e The goal of this project is to synthesize a bimodal imaging agent comprising a
lanthanide ion, nonadentate ligand, and lacking a bound-water molecule

e We hypothesize that the exclusion of bound-water will enhance the resulting
ParaCEST and luminescence signals.
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e Reagent-grade chemicals acquired from commercial sources were used as

received.

e Compounds 1, 2, and 3 have been successfully synthesized and the identities
were verified by *H and **C-NMR spectroscopy.
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'H-NMR of Compound 1 in CDCI; at 500 MHz
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1I3C-NMR of Compound 1 in CDCI; at 125 MHz
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IH-NMR of Compound 3 in CDCI; at 500 MHz
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Completion of ligand synthesis

Complexation of agent using the Ln3* ions: Tb3*, Eu3*, Dy3*, and Tm3*
Evaluation of ParaCEST and luminescence properties of the various metal complexes

... H~cknowledgements

We would like to acknowledge funding from the USF Faculty Development Fund and
the USF Startup Funds
We would also like to acknowledge the USF Chemistry Department Faculty and Staff.

e

Grover, V.P.B.; Tognarelli, J.M.; Crossey, M.M.E.; Cox, I.J.; Taylor-Robinson, S.D.; McPhail, M.J.W. J. Clin. Exp. Hepatol. 2015;

Semelka, R.C.; Dale, B.M. Magnetom Flash, 2006; No. 32. Pages 74-79

Soesbe, T.C.; Wu, Y.; Sherry, A.D. NMR Biomed, 2013; 26: 829-838
Sherry, A.D.; Woods, M. Annu, Rev, Biomed. Eng. 2008; 10, 391-411

Martinelli, J.; Balali-Mood, B.; Panizzo, R.; Lythgoe, M.F.; White, A.J.P.; Ferretti, P.; Steinke, J.H.G.; Vilar, R. Dalton Transactions,

James, M.L.; Gambhir, S.S. Physiol Rev, 2012; Vol 92, 897-965

7] Cohen, R.; Stammes, M.A.; De Roos, |.H.C.; Van Walsum, M.S.; Visser, G.W.M.; Van Dongen, G.A.M.S. EJNMMI Research,
2011; 1:31
[8] Heffern, M.C.; Matosziuk, L.M.; Meade, T.J. Chem. Rev. 2014, 114, 4496-4539.



