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1. Materials and Methods

1.1. Chemicals and Radionuclides

- Chemicals used in this study are from various providers: Acros Organics [5-
aminofluorescein (pure, ref. 400770050), fluorescein (99 %, ref. 410620010),
rhodamine 6G (99 %, ref. 419025000), rhodamine 101 inner salt (99 %, ref.
419060010), N,N-dimethylformamide extra dry (99.8 %, ref. 348431000)]; Chematech
[2,2',2"-(10-(2,6-dioxotetrahydro-2H-pyran-3-yl)-1,4,7,10-tetraazacyclododecane-1,4,7-
triyl)triacetic acid (C109)]; Strem Chemicals [yttrium chloride hexahydrate (99.9 %, ref.
93-3903)]. All chemicals and solvents were used as supplied without further
purification.

- Radionuclides are from the following providers: [18F]-FDG (Glucotep®) is from
Cyclopharma (France); [177Lu]-LuClz and [?°Y]-YCl3 are from Perkin-Elmer (USA).

1.2. Purification methods

Compounds 1 was purified on flash column chromatography equipped with a C18
column using CH3CN/ 0.1 % HCOOH; H20/ 0.1 % HCOOH as the eluent.

Compound 8%Y-1 was purified using a Dionex Ultimate 3000 semi-preparative column
chromatography equipped with a C18 column. The method employed was the following:
eluent A: CH3CN/ 0.1 % TFA; eluent B: H20/ 0.1 % TFA; flow: 2.8 mL/min; ramp from
A/B 10:90 to 50:50 in 40 min then A/B 50:50 during 5 min; return in 1 min to initial
conditions; detector: 200 nm, 300 nm, 500 nm.

1.3.Characterizations

1.3.1. NMR spectroscopy

Measurements were performed on a Bruker Dalton X, at 600 MHz (1H) and at different
temperature (from 300 to 420 K) to resolve the signals of the macrocyclic moities.
Samples were analyzed in anhydrous deuterated DMSO or deuterated water containing
a little amount of deuterated sodium hydroxide solution (ca. 5-10 mg/600 uL. DMSO-ds
or D20/NaOD mixture). Chemical shifts reported as ¢ in ppm relative to TMS (residual
DMSO from deuterated DMSO chemical shift was set at 2.50 ppm and residual water
from deuterated D;0 at 4.79 ppm) and coupling constants expressed in Hz. The
following abbreviations were used to describe the spin multiplicity: s= singlet, d=
doublet, t= triplet, m= multiplet.
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1.3.2. MALDI-TOF MS (Matrix-Assisted Laser Desorption/lonisation - Time of Flight
Mass Spectroscopy)

Measurements were performed on a Ultraflex II LRF 2000 apparatus (BRUKER), using
2,5-hydroxybenzoic acid (DHB) as a matrix. Solutions were prepared upon dissolving 1
mg of compound into 1 mL of water.

1.3.3. ESI-Q MS (ElectroSpray lonisation-Quadripole Mass Spectroscopy)

Measurements were performed on a LTQ Orbitrap XL (THERMO) coupled to HPLC
Ultimate 3000 (DIONEX). 1 mg of compound was dissolved into 1 mL of appropriate
solvent then diluted 100 times with methanol.

1.3.4. UV-Visible spectroscopy

Spectra were performed on a Shimadzu UV-2550 spectrophotometer using glass
cuvettes 1x1x3 cm (1 cm path).

1.3.5. HPLC (High Performance Liquid Chromatography)

Compounds were analyzed on a Dionex Ultimate 3000 apparatus, equipped with a
Chromolith High Resolution RP-18 column (5-4.6 mm, Merck). The Method used was the
following: eluent A: CH3CN + 0.1 % TFA; eluent B: H,0 + 0.1 % TFA; flow: 3 mL/min;
equilibrate for 1 min 45 min afterwards; ramp from 100 % B to 100 % A; duration: 5
min; keep constant for 1 min; return in 1.5 min to initial conditions; detector: 214 nm,
230 nm, 254 nm, 500 nm.

1.3.6. Radiolabelling validation: Radio-TLC

The radiolabelled compound °9Y-1 was deposited on silica gel TLC plates (at 1 cm
height), and eluted with methanol / 1 M ammonium acetate buffer mixture (1:1 vol.)
(until 5 cm height). Radioactivity was detected using an AR-2000 radio-TLC scanner
(Bioscan, USA).

1.3.7. Fluorescence measurement

—> Non-Radioactive Fluorescence measurements (for 1 and 89Y-1) were performed on a
Jasco FP-8500 spectrofluorometer equipped with a Xe source. Fluorescence quantum
yields were calculated using fluorescein in NaOH 0.1 M as reference (Pr= 0.91).
Excitation was performed at 470 nm for both sample and reference. Emission spectra
were recorded for an absorbance at excitation wavelength (470 nm) in the range of 0.03
to 0.07. Fluorescence quantum yields (®r) were determined by the comparison method,
using the following equation:

2 —Abs

_ n 1-10 A(Std)
br = Pr(Std)X (n(sm)) X (1—10-Ab5(5fd>) . ( A ) (Eq 1)

With:

Std corresponds to standard (Fluorescein)

®r and Or(Std): fluorescence quantum yields

1 and 1n(Std): refractive index of the solvent
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Abs and Abs(Std): absorbances at excitation wavelength
A and A(Std): areas under the fluorescence curves

—> Radioactive Cerenkov Radiation Energy Transfer (CRET) Fluorescence measurements
were performed on a Agilent Cary Eclipse (sensitivity: a) signal-to-noise measurements
of Raman band of water 1/700; b) theoretical detection limit: 1 pmol of fluorescein) in
quartz cuvettes 1x1x3 cm (1 cm path). The method used was the following: 400 pL of
fluorophore (103 M, 5x10+ M, 104 M in a water-miscible solvent) was mixed with a
solution of the radioactive species (i.e. [18F]-FDG, [177Lu]-LuCl3 and [°°Y]-YCl3), the
volume of which was varied because it depended upon the desired level of radioactivity
to introduce in the cuvette. Subsequent addition of a saline solution (0.9% NaCl) was
achieved to reach an overall volume of 1 mL. Measurement parameters were:
bioluminescence mode, gate time of 10 s, 20 nm emission slit, 3 nm of data interval,
Stavinsky smoothing (factor 5).

1.3.8. Nuclear Safety

Safety Rules were set at the George-Francois Leclerc Research Center (CGFL) preclinical
Imaging platform. They comply with the standards of the French Nuclear Safety Agency
(ASN). Radioactivity was measured with a dose calibrator (MEDI 405, Medisystem,
France).

2. Luminescence Studies

2.1.Curve interpretation

Baseline curves were found to be pretty dependent upon the volume of saline solution
added and the nature of the solvent in the fluorophore solution. That is why, to be
comparable, curves were adjusted to a same value at 700 nm by subtraction with an
adapted constant value.

2.2. Cerenkov Photons

Mitchell’s simulations (Mitchell, G. S. et al. Phil. Trans. R. Soc. A 2011, 369, 4605) gave an
estimate of the number of photons emitted per radioactive decay (°°Y: 70 photons; 18F:
1.3 photons), it is possible to get a rough estimate of the overall number of photons
emitted from a given number of radionuclides n available. Note that Mitchell's
calculation relied on the formula established by Franck-Tamm (Franck, . M.; Tamm, L. E;
Dokl Akad Naukl SSSR, 1937, 14, 109-114) and Jelley (Jelley, ]. V. Cerenkov Radiation and
its applications (London, Pergamon) 1958) and later by Levin and Hoffman (Levin, C. S.
Hoffman, E. ]. Phys Med. Biol. 1999, 44, 781-99) and Spinelli and Boschi (Spinellj, A. E.; et
al. Phys Med. Biol. 2010, 55, 483-495).

2.3.CRET Ratios / quantum efficiency

- CRET quantum efficiency was calculated using the method developed for FRET and
BRET (see: a) Jares-Erijman, E. A.; Jouin, T. M.; Nat. Biotechnol.2003, 21, 1387-1395;
b) Gammon, S.; Villalobos, V; Roshal, M.; Samrakandi, M.; Piwnica-Worms, D.,
Biotechnol. Prog. 2009, 25, 559-569; c) Xu, Y.; Piston, D. W.; Johnson, C. H. Proc.
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Natls.Acad. Sci. U. S. A. 1999, 96, 151-156.) and adapted by Piwnica-Worms
(Dothager, R. S.; Goiffon, R. ].; Jackson, E.; Harpstrite, S.; Piwnica-Worms, D. PLoS
ONE, 2010, 5,e13300) as follows.

Piwnica-Worms’s formula calculated CRET as “the quotient of light detected within a
spectral window (X) centered on the fluorophore emission divided by light detected
within a spectral window (Y) of the Cerenkov Radiation emission, minus the quotient of
light detected in windows X and Y in the presence of CR alone.

CR+Fluorophore (X) CR(X)

CRET (X) - CR+Fluorophore (Y) CR(Y) (Eq 3]

With:

Spectral window (X): defined as 475-600 nm for Fluoresceine (below), 525-650 nm for
Rhodamine 6G and 580-700 nm for Rhodamine 101.

Spectral window (Y): total spectral window (400-700 nm) minus spectral window (X).
(Fig. S1.)
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Fig. S1. Spectral windows (X) and (Y) defined for 177Lu (193 MBq) and fluorescein (0.4
uM).

2.4.Results

2.4.1. Cerenkov Radiation (CR) [**F]-FDG

Note that the CR maximum emission is within 350 and 700 nm, with maximum
luminescence intensity at 495 nm.
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Fig. S2. Emission spectrum of [18F]-FDG (50 MBq) from 350 to 700 nm.
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2.4.2. CR/Energy: Fluorescein, Rhodamine / ®F, *’Lu, *°Y

Fluorescein Rhodamine 6G Rhodamine 101
HO ‘ o) O OH
Structure o
! o)
Solvent NaOH 0.1 M
Absorbtion
maximum 490 530 576
wavelength (nm)
Emission
maximum 514 552 600
wavelength (nm)
Fluorescer.lce 0.95 0.94 1
quantum yield
Molar extinction
coefficient 77 116 95
(x 10-3 mol.cm-1)
Brightness
(x 10-3 mol.cm-1) 73 109 95

Table S1: Optical Properties of the Fluorophores.

A. ['®F]-FDG, 53-61 MBq

200
180
160
140
120
100
80
60
40
20
0

Fluorescence intensity (a.u.)

450

500

550
Wavelenght (nm)

——18F (98 MBq)
= +18F (53 MBq) + Fluo (0.4 mM)

18F (61.5 MBq) + Rh-6G (0.4 mM)
--- 18F (59 MBq) + Rh-101 (0.4 mM)

600
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B. [*"’Lu]-LuCl; : 180-193 MBq (as shown in Fig. 2B)

800 | ——177Lu (318 MBq)
__ 700 177Lu (193 MBq) + Fuo (0.4 mM)
E.’,; 600 - =~ 177Lu (180 MBaq) + Rh-6G (0.4 mM)
= L177Lu (191 MBq) + Rh-101 (0.4 mM)
2 500
i) = *Fluo (0.4 mM)
<€ 400
3
g 300
4]
S 200
]
.

100

0
400 450 500 550 600 650 700

Wavelenght (nm)
C. [*°V]-YCl;:9.45-9.73 MBq

1400 —90Y
— -90Y

90y
-==90Y

9 MBq)
9.73 MBq) + fluo (0.4 mM)
9.45 MBq) + Rh-6G (0.4 mM)

1200 9.46 MBg) + Rh-101 (0.4 mM)

saturated T

1000 / \

800

600

Fluorescence intensity (a.u.)

400

200

400 450 500 550 600 650 700
Wavelenght (nm)

Fig. S3. Excitation of Fluorescein, Rhodamine 6G, and Rhodamine 101 with [18F]-FDG (ca.
50 MBq, spectrum A), [177Lu]-LuCls (ca 185 MBq, spectrum B) and [?°Y]-YCl3 (ca. 9.5
MBq, spectrum C).

Comments: Note that because °9Y is a strong emitter (35, 2280 keV), lower amounts of
radioactivity were required. Also, the emissions max measured were the followings:
Fluorescein: Aem= 532 nm (instead of 514 nm)

Rhodamine 6G: Aem= 574 nm (instead of 552 nm)

Rhodamine 101: Aem= 622 nm (instead of 600 nm)

This 20 nm red-shift is probably because of the high concentrations used that may
induce some stacking, which subsequently affects the optical properties of the
fluorescent probe.
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Radionuclide Fluorescein Rhodamine 6G | Rhodamine 101
A 18F (50-60 MBq) 0.82 0.41 0.24
B 177Lu (180-190 MBq) 2.09 0.95 0.63
c 90Y (9-9.5 MBq) 1.65 0.78 0.32

Table S2. Calculation of CRET ratios between Fluorescein, Rhodamine 6G, Rhodamine
101 and ['8F]-FDG, [*77Lu]-LucCls, [°9Y]-YCls.

The CRET Ratio were compared for a given fluorophore and a series of radionuclides,
and for given radionuclide and a series of fluorophores. Altogether, the combination of
these results shows that the transfer efficiency is a function of the fluorophore
absorption wavelength.

2.4.3. CRET / Titration of Radionuclide and Fluorophore

A. Titration *”’Lu activity + fluorescein 0.4 mM:

A progressive increase of activity leads to a linear increase of fluorescence measured at
532 nm. To conclude, the number of emitted photons is directly proportional to the
engaged activity. The detection limit is around 50 MBq of 177Lu, which corresponds to 1
mBq of ?0Y (at 0.4 mM fluorescein).

A. 177Lu activity CRET ratio B. 2
44 0.43 £ s
73 0.76 5.
127.5 1.28
170.6 1.63 .
193 2.09 T sy e

Table S3. Calculation of CRET ratios between fluorescein and 177Lu for different 177Lu
activity (A) and CRET Ratio as a function of 177Lu activity (B).

B. Titration fluorescein concentration +°°Y 9-10 MBg:

Comments: Note that the emission max measured changes with dilution. At high
concentrations, emission is 20 nm red-shifted compared to values obtained at low
concentrations. This phenomenon may be due to stacking, which strongly affects optical
properties. However, emission maxima obtained at low concentrations (ca. uM) concur
with values reported in the literature.

Moreover, the CRET ratio as a function of fluorescein concentration (Table S4. B.) is not
linear probably, most likely because of this stacking issue.
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A. | Fluorescein Conc. | CRET ratio B. y
0.004 0.46 g
0.04 0.85 g
0.02 1.0 o
04 176 00 005 01 015 02 025 03 035 04 045
Fluoresceine concentration (uM)
0.2 1.85

Table S4. Calculation of CRET ratios between fluorescein and [?9Y]-Yttrium for different
concentrations of fluorescein (A) and CRET ratio as a function of fluorescein
concentration (B).

2.4.4. Other fluorophores (Edge-of-CR-absorbing (near-IR-like) fluorophores)

Several other fluorophores have been examined, in the presence of high activities of
emitters. CRET was only observed for tetrasulfonated tetraphenylporphyrin (TPPS) in
the presence of 20Y (Fig. S4).

Fluorophores:
* Rhodamine B (MeOH, Aex= 490 nm, Aem= 514 nm, ®r= 91-95 %)
* Quinine sulfate (in H2S04 0.5 M, Aex= 347 nm, Aem= 448 nm, ®r= 55 %)
¢ TPPS (MeOH, Aex= nm, Aem= 675 nm, ®r= %)
* Indocyanine green (MeOH, Aex= 805 nm, Aem= 835 nm, ®r= 11 %)

Radionuclide Fluorophore Solvent Activity (MBq) | Fluorescence

Rhodamine B MeOH 45-63 None
18F Quinine sulfate EtOH 45 None
TPPS Buffer (pH 8) 45 None
77Lu TPPS Buffer (pH 8) 192 None

TPPS Buffer (pH 8) 9 660 nm
0y Indocyanine H,0 18 None

green

Table S5. Fluorophores examined for CRET (with a Carry-Eclipse Agilent apparatus).

— 1000
; 800 N’/

600

400

200

Fluorescence intensity (a.u

o

300 400 500 600 700 800
Wavelenght (nm)

Fig. S4. CRET and fluorescence emission from porphyrin TPPS (°°Y, 9 MBq).
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2.4.5. 1and *Yv-1 syntheses (non radioactive)

Ao
Oi(\,\, ] HO O O OH
LT oEsoN g

© YCI
O ° <N N %, ey
o] DMF, 80°C, 16 h pH 5.4
HoN NJ o 60°C, 2 h

HO :
37% 7]) HO 1 50 %
o]

Fig. S5. Synthetic Scheme for the syntheses of 1 and 89Y-1.

Protocols are described in section 3.1.1 and 3.1.2.

2.4.6. %°Y-1 photophysical properties (non radioactive)

Absorption and fluorescence properties of fluorescein derivatives are highly pH-
dependent. We determined that, as for free fluorescein, the maximum quantum yield
and the molar extinction coefficient are obtained for a pH equal or higher than 8 (Fig S4-
S5). Depending on the pH it is well known that two forms coexist: one is strongly
fluorescent, whereas the other one is poorly fluorescent (see below).

HO. (@) O
(0] (@) OH
Jooeve
O
(0]
O O ONa
R (0]

R
Acid media Basic media
Low fluorescence High fluorescence
L4 1 pH3
-==pH4
1,2 A P
pH5
/|
1 | \ = pH6
9 / \ — pH7
€08 | pH 8
2 F o
S B H9
[ p
o6 /.’ |
o . \ ‘
: -
0,4 g, .\
RarRY N -\
0,2 BV Ry A \ \
g o \ \
Bl Tl - S el \N -
[rSssosnrinmesl, = RN
0 Nom N
300 350 400 450 500 550 600

Wavelenght (nm)

Fig. S6. Absorbtion spectrum of 89Y-1 at various pH values.
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Fig. S7. Emission spectrum of 89Y-1 at various pH values. Insert: fluorescence
quantum vyield is a function of pH.

2.4.7. °°Y-1. Ratio between *°Y and fluorescein (radiolabelled)

- The amount of radioactive substance (such as °0Y, 177Y, 18F) was obtained from the
following equation:

AXty)
- N4 x1n (2) (Eq 2)
With:

A: activity (Bq)

n: amount of substance (mol)

ti/2: half-life time (s)

N4: Avogadro constant (mol-1)

- The molar ratio between the amount of radioactive substance (n(®?Y)) and the
amount of fluorescence probe (n(1)) could be obtained as follows:

Volume of 1 n(1) Activity 00 b -

solution (uL)? (mol) (MBq) n(®’Y) (mol)® | Molar ratio
Experiment 1 100 4x10-> 8.953 4.942x10-12 8.1x106
Experiment 2 50 2x10-5 7.975 4.402x10-12 2.2x106
Experiment 3 10 4x10-6 8.018 4.426x10-12 9.0x105
Experiment 4 5 2x10-6 8.743 4.826x10-12 4.4%x105
aSee section 3.1.3 below
bCalculated as with Eq 2
¢Obtained as follow: nr(lg(;i) (Eq4)

Table S6. Calculation of molar ratio between 1 and 99Y.

To conclude, in experiments 1-4 there are 8,100,000; 2,200,000; 900,000; and 440,000
mol of 1 per mol of °0Y, respectively.
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2.4.8. Titration °°Y-1 concentration.

A.| Conc of 2Y-1 (mM) | CRET ratio B. .
0.02 0.88 :
0.04 0.92 T
0.2 1.27 "
0.4 1.85 T e concentraton ()

Table S7. A. Calculation of CRET ratios for different concentrations of 29Y-1 (ata
constant activity). B. CRET Ratio as a function of fluorescein concentration.

3. Syntheses and Radiolabelling

3.1.1. Fluorescein-DOTA 1

2,2',2"-(10-(1-carboxy-4-((3',6'-dihydroxy-3-oxo-3H-spiro[isobenzofuran-1,9'-
xanthen]-5-yl)amino)-4-oxobutyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic
acid (1). A mixture of 5-aminofluorescein (100 mg, 0.29 mmol) and DOTAGA-anhydride
(264 mg, 0.48 mmol) was stirred in DMF (3 mL) under nitrogen atmosphere, at 80°C
during 16 hours. The solvent was evaporated off under reduced pressure. The residual
solid was taken in acetone (10 mL), filtered off, washed with acetone (3 x 10 mL), and
dried under reduced pressure. The yellow solid obtained was diluted in a
water/acetonitrile mixture (70:30 vol,, 5 mL), and purified by reverse phase column
chromatography (C18, 100 % water during 10 min then 30 min ramp until H.0/CH3CN
60:40 vol.) to afford compound 1 (85 mg, 37 %).

Ao
Oi (\N’B

How

1'H NMR (600 MHz, DMSO-ds, 420 K): 6 (ppm)= 1.97 (m, 1H); 2.11 (m, 1H); 2.71 (m, 2H);
2.80 (m, 2H); 3.00 (m, 14H); 3.44 (m, 6H), 3.50 (s, 1H); 6.56 (dd, 3]= 8.6 Hz, 4J= 2.3 Hz,
2H); 6.61 (dd, 3]J= 8.6 Hz, 4J= 1.6 Hz, 2H); 6.68 (d, *J]= 2.3 Hz, 2H); 7.08 (d, 3]= 8.3 Hz, 1H);
8.07 (d, 3]= 8.3 Hz, 1H); 8.39 (d, 4J= 1.5 Hz, 1H), 10.75 (s, 1H). MALDI-TOF: m/z= 806.134
[M+H]* (calcd for C39H44Ns5014*: 806.29), 828.128 [M+Na]* (calcd for C39H43Ns014Na*:
828.27), 844.103 [M+K]* (calcd for C39H43N5014K*: 844.24), 850.112 [M-H+2Na]* (calcd
for C39H42Ns5014Naz*: 850.25), 866.090 [M-H+Na+K]* (calcd for C39Hs2NsO14KNa*:
866.23), 882.069 [M-H+2K]* (calcd for C39Hs2Ns5014Kz*: 882.20). HR-MS ESI: m/z=
806.28669 [M+H]* (calcd for C39H4aNs014*: 806.28793), 828.26746 [M+Na]* (calcd for
C39H43N5014Na*: 828.26987). UV-Vis (NaOH 0.1 M in water), Amax (nm) (& x 103 L.mol-
Lem1): 491 (76.0). Fluorescence (NaOH 0.1 M in water), Amax (nm) (®Pr): 515 (0.702).
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3.1.2. Fluorescein-DOTA 2°Y-1 (non-radiolabelled)

2,2',2"-(10-(1-carboxy-4-((3',6'-dihydroxy-3-oxo-3H-spiro[isobenzofuran-1,9'-
xanthen]-5-yl)amino)-4-oxobutyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic
acid yttrium complex (89Y-1). A solution of 1 (20 mg, 0.025 mmol) in water (5 mL) was
adjusted to pH 7 using 1M sodium hydroxide solution. A solution of yttrium chloride (8.3
mg, 0.027 mmol) in 1 mL of water was added under agitation. The mixture was heated at
60 °C during 1 hour. The water in the reaction mixture was evaporated off under reduce
pressure. The residual solid was taken in acetone (10 mL), filtered off, washed with
acetone (3 x 10 mL) and dried under reduced pressure. The yellow solid obtained was
diluted in a water/acetonitrile mixture (50:50 vol, 5 mL) and purified by semi-
preparative reverse phase column chromatography (C18, CH3CN/H20 10:90 to 50:50
vol. in 40 min) to afford compound 89Y-1 (11 mg, 50 %).

HOOIOH
Hg 3.0
(0] (o]
(@]
N 0
H

&”f)
N---Y<
VAR
O,

O
H

(0]

0
'H NMR (600 MHz, DMSO-de, 390 K): & (ppm)= 1.97 (m, 2H); 2.65-3.18 (m, 18H); 3.49-
3.63 (m, 6H); 3.75 (s, 1H); 6.56 (dd, 3]J= 8.6 Hz, 4]= 2.4 Hz, 2H); 6.61 (dd, 3J= 8.6 Hz, 4=
3.5 Hz, 2H); 6.68 (d, 4J= 2.4 Hz, 1H); 7.12 (d, 3]= 8.3 Hz, 1H); 7.86 (dd, 3]= 8.3 Hz, 3]= 1.9
Hz, 1H); 8.25 (d, 4J= 1.9 Hz, 1H), 10.13 (s, 1H). MS MALDI-TOF: m/z= 892.121 [M+H]*
(calcd for C39H41Ns014Y*: 892.17), 914.112 [M+Na]* (calcd for C39H40Ns5014YNa*:
914.15), 930.848 [M+K]* (calcd for C39H4oNs5014YK*: 913.30), 952.077 [M-H+Na+K]*
(caled for Cz9H39Ns5014NaK*: 952.11), 990.048 [M-2H+2Na+K]* (caled for
C39H38N5014NazK*:  974.09). HR-MS ESI: m/z= 892.17407 [M+H]* (caled for
C39H41N5014Y*:  892.17030), 914.15265 [M+Na]* (caled for C39HaoNsO14YNa*:
914.15225). UV-Vis (NaOH 0.1 M in water), Amax (nm) (& x 103 L.mol-l.cm1): 491 (62.8).
Fluorescence (NaOH 0.1 M in water), Amax (nm) (®r): 515 (0.856).

3.1.3. Fluorescein-DOTA ?°Y-1 (radiolabelled)

2,2',2"-(10-(1-carboxy-4-((3',6'-dihydroxy-3-oxo-3H-spiro[isobenzofuran-1,9'-
xanthen]-5-yl)amino)-4-oxobutyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic
acid %yttrium complex (°°Y-1). A solution of [?°Y]-YClz (508.7 MBq, 1 mL) was
purchased and used for radiolabelling studies. A solution of 1 (3.22 mg, 0.004 mmol) in
1 M ammonium acetate buffer (1 mL) was prepared. Several volumes of the solution of 1
(100 pL, 50 pL, 10 pL and 5 pL) were added to a constant volume of [*°Y]-YCl3 (20 pL, 8-
9 mBq); subsequent addition of ammonium acetate buffer (for experiments 3 and 4)
allows to keep a pH value of 5.4:

Experiment 1: 100 pL of a 1 solution + 20 pL of [°9Y]-YClI3 solution

Experiment 2: 50 pL of 1 solution + 20 pL of [°9Y]-YClI3 solution

Experiment 3: 10 pL of 1 solution + 20 pL of [°9Y]-YClI3 solution + 20 pL of AcONH4 buffer
Experiment 4: 5 pL of 1 solution + 20 pL of [°9Y]-YClI3 solution + 20 pL of AcONH4 buffer
The mixtures were heated at 80°C for 2 hours. The reaction was monitored by RITLC.
After cooling, the solutions were diluted with an appropriate volume of 0.1 M NaOH
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solution (880 pL, 930 pL, 950 pL and 955 pL respectively) to obtain a total volume of 1
mL, subsequent emission measurements were then achieved.
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Radio-TLC (SiO2, MeOH/AcONH4 50:50 vol.): Rf = 0.8
Experiment 1: 97.74 % radio-purity
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Fig. S8. Radio-TLC of commercial [?9Y]-YCl3 solution; ?0Y-1, experiment 1, 2 hours
at 60°C and 29Y-1, experiment 4, 2 hours at 60°C (SiO2, MeOH/AcONH4 50:50

vol.).
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3.1.4. HPLC chromatograms and ‘H, MS, HRMS spectra of species 1 and ?Y-1
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