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Preparation of novel molecular probes for photoacoustic-magneric resonance
imaging and disease treatment
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Novel molecular probes were prepared and their in vitro and in vivo function
was evaluated for imaging of tumor tissues with magnetic resonance and photoacoustic dual imaging
methods. Magnetic resonance imaging has advantages for noninvasive whole-body imaging and
photoacoustic imaging has been developed as a promising three-dimensional imaging modality with
high-definition. Through modification of gelatin as a surface modifier of probes, anti-cancer

reagent was incorporated into the probes and the biological effect was confirmed by in vivo imaging
of cancer tissue with contrast of the probes.
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1. DOX-Gd-NPs

NaOH
1.25 mmol .
Gd(NO3)36H0 DEG-dispersed
e} 0 -
1.0 mmol Ho/\/o\/\OH 140 °C,1h 175 °C, 4h Gd,03-DEG NP
diethylene glycol (DEG)
1.0 ml, 100 °C
water-dispersed  PEG-Gelatin Gelatin-modified
inacetone  in water, r.t. 9d203'D_EG NP~ Stiring 12h Gd,03-DEG NP
centrifugation filtration d:33nm, &+ 32mV i water Gd,0; NP (DOX (-) )

rt d: 68 nm, & + 5 mV

PEG-Gelatin extensive DOX-Gelatin-modified

/ DOX
wash Gd05-DEG NP
stirring 12h ultra NP (DOX (+
in water filtration Gd;05 (DOX (+))

rt

d:72nm, {:+4mV

PEG Gelatin: succinylated gelatin (MW: 5,000)
DOX £ potential of PEG (Mw: 10,000)-gelatin: -14 mV
HCl
Gd,Os-DEG NPs
DOX
PEG PEG =
MWCO: 50,000 DOX-
Gd-NPs 1, 1 L NN,
FEG ¥57 #EWDOX @Ak N Gelatin layer
Mw: 5,000 Gd,0; F /17
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-EDTA DOX-Gd-NPs 37°C, 1.5hr

HPLC: ODS column, H3sPO4saq (pH3.0): acetonitrile =
15:75 -> 0:100 233 nm DOX—Gd—NPs
MMP-2: Matrix

Metalloproteinase—II DOX

30 nM MMP-2 37°C 72
DOX HPLC
HelLa MMP-2
TIMP-2 Tissue Inhibitor of Metalloproteinase-2

PAl  (wavelength =710 nm, laser

strength = 2.1 m¥cn?) , MRI

dlice thickness = 2 mm,
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MMP-2: Matrix Metalloproteinase—II
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MMP-2
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10%
DOX-Gd—NPs

7T, 20°C, TR/TE = 200/6.2 ms, FOV = 8 x 4 cm?, Matrix = 256 x 128
and NA = 2.
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1. DOX-Gd-NPs
Gd0; Gd,O; NP
DOX NP DOX ()
DOX (+)
ICso 0.83
(DOX) uM 3.5uM -

ICs (Gd) - 0.047 mM 0.35 mM
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Liver Kidney Tumor
Gd
(»ID) /tissue(@) 11 1.9 0.96
by AAS
Sl ratio
(post 1day / pre) 0.950 1.12 1.16
by MRI
AAS: atomic absorption spectrometry
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