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1. Methods and Characterization

Nuclear magnetic resonance (NMR): 'H-NMR spectroscopy was performed with an Advance 111
HD 400 MHz Bruker BioSpin (400 MHz) with CryoProbe™ Prodigy probe head. Each sample
was prepared by dissolving 5-7 milligram of the material in 600 pL D>O or DMSO-ds in NMR
tubes (Hilgenberg, standard 5 mm).

MALDI-TOF mass spectrometry: MALDI-TOF mass spectra were measured with a Autoflex II
mass spectrometer (Bruker Daltonics, Germany). The matrix solution was composed of 10 mg/mL
Super-DHB (90/10 m/m mixture of 2,5-dihydroxybenzoic acid and 2-hydroxy-5-methoxybenzoic
acid) in 69.93/30/0.07 (v/v/v) HoO/acetonitrile/trifluoroacetic acid. 1.5 pL of matrix solution was
spotted on a MTP AnchorChip (Bruker Daltonics, Germany). After crystallization of the matrix
solution, 1.5 pL of sample solution (1 mg/mL in water) was added onto the matrix spot. Data was
recorded either in positive or negative ion mode, depending on the chemical structure.

ESI mass spectrometry: ESI mass spectra were recorded with a Thermo scientific LTQ FT Ultra
Fourier transform ion cyclotron with lonMax source. All samples were dissolved in water or 30 %
acetonitrile in water at a concentration of 1 mg/mL.
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Analytical reversed-phase high performance liquid chromatography (RP- HPLC): RP-HPLC
was carried out with a VWR-Hitachi Chromaster 5160 pump system VWR-Hitachi Chromaster
5260 autosampler and a VWR-Hitachi Chromaster 5430 diode array detector (VWR, Darmstadt,
Germany) at 280 nm detection wavelength. YMC Hydrosphere C18 (YMC Europe, Dinslaken,
Germany) and Waters Sunfire C18 (Waters, Milford, MA, USA) were used as columns. A gradient
from 1 % to 100 % acetonitrile in water containing 0.1 % trifluoroacetic acid in 30 min was applied.

Transmission electron microscopy (TEM): For transmission electron microscopy (TEM),
scanning transmission electron microscopy (STEM) and energy dispersive X-ray (EDX)
spectroscopy, a Titan Themis (FEI) equipped with a Super-X EDX detector, operated at 300 kV
was used. Samples were prepared by drying sample droplets on a plasma-activated thin carbon film
supported by a copper grid.

X-ray diffraction (XRD): Powder X-ray diffraction (PXRD) measurements were carried out on a
Bruker D8 Discover with Ni-filtered Cu Ko radiation and a LynxEye position-sensitive detector in
Bragg-Brentano geometry. Kf radiation was attenuated with a 0.0125 mm Ni filter. All samples
were prepared by fixating the dried samples between two polymer foils.

X-ray photoelectron spectroscopy (XPS): The XPS measurements were carried out by using a
VSW TA10 X-ray source providing non- monochromatized Al Ka radiation (hv = 1486.6 eV) set
at 15 mA and 12 kV and a VSW HA100 hemispherical analyzer. The spectra were recorded with
a pass energy of 22 eV and a dwell time of 0.1 s per measurement point. The samples were applied
onto a silica wafer and subjected to overnight oven drying, resulting in the formation of a residual
dry film on the wafer.

Dynamic light scattering (DLS) and zeta-potential measurements: DLS and zeta potential were
measured using the Nano-ZS Zetasizer equipped with DTS-1070 folded capillary cuvettes
(Malvern Instruments, Malvern, Worcestershire, United Kingdom). All samples were dispersed in
deionized water and measured three times with at least six subruns to determine the z-average and
polydispersity index (PdI). Zeta potential measurements were performed in 10 mM NaCl in
triplicates with 10—15 subruns.

Thermogravimetric analysis (TGA): Thermogravimetric analysis (TGA): TGA was carried out
with a thermo-microbalance (Netzsch, STA 449 C Jupiter) by applying a heating rate of 10 °C/min
from room temperature up to 900 °C. Approximately 10 mg of material was heated under synthetic
air (N2/O2 mixture).
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UV-Vis spectroscopy: UV-Vis measurements were carried out using a Cary 3500 UV-Vis
multicell spectrophotometer system. All samples were diluted with the respective solvent to a total
volume of 1 mL or 3 mL.

2. Supporting Figures
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Figure S1. Photographs of IGPN suspensions in water.
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Table S1. Size (Z-Ave), Pdl, zeta-potential (ZP) and Conductivity (Cond) as determined by DLS

Nanoparticles Z-Ave (d.nm) Pdl ZP (mV) Cond (mS/cm)
Fe-K* 115.3+0.26 0.46+0.01 -254+2.48 1.19+0.05
FePVP-K* 154.9+2.25 0.29+0.04 -0.3+0.2 1.4+0.08
Fe-K** 264.7+36.4 0.61+0.07 -16.8+3.35 1.21£0.05
FePVP-K** 174.7£2.22 0.45+0 0.88+0.12 1.55+0.08
Fe-A,* 310.7+£39.29 0.37+0.07 -3.92+0.21 1.4+0.06
FePVP-A* 188.6+1.7 0.26+0.01 2.54+0.04 1.36+0.07
Fe-A4** 111.51+2.68 0.15+0.03 -11.9£2.77 1.14+0.05
FePVP-As** 207.3+0.24 0.27+0.01 -5.06+0.85 1.07+0.05
Fe-(KA)>* 351.7£25.45 0.23+0.09 -2.77+0.2 1.19+0.05
FePVP-(KA)>* 258.3+2.14 0.06:0.03 2.17+0.1 1.71£0.08
Fe-(KA),** 171.2+£32.91 0.27+0.04 -3.6+£3.42 1.25+0.07
FePVP-(KA)>** 239.9+0.49 0.06+0.05 2.83+0.25 1.53+0.07
Fe-(EA)>* 384.4+22.35 0.38+0.05 -2.13+0.76 1.16+0.05
FePVP-(EA);* 219.5+1.22 0.11+0.04 -0.77+£0.11 1.79+0.09
Fe-(EA)>** 273.3£27.16 0.35+0.02 -18.6+2.27 1.1+0.05
FePVP-(EA)>** 255.2+1.13 0.06£0.04 1.16+0.2 1.8+0.09
Fe-SIO* 107.3+0.61 0.38+0.02 -11.2+0.17 1.19+0.06
FePVP-SIO* 142.2+4.82 0.34+0.04 2.74+0.53 1.48+0.08
Fe-SIO** 183.4+7.29 0.34+0.02 -10.7£1.48 1.12+0.05
FePVP-SIO** 181+£93.98 0.35+0.14 -13.1+1.37 1.18+0.05
Fe-AVP* 83.45+3.01 0.49+0.07 -21.6+0.72 1.24+0.05
FePVP-AVP* 118.97£1.85 0.37+0.01 -25.2+2.06 1.34+0.05
Fe-AVP** 179+1.78 0.27+0.04 -2.53+0.39 1.12+0.05
FePVP-AVP** 181+£93.98 0.35+0.14 -13.1£1.37 1.14+0.06
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* indicates one gallic acid (GA) conjugated to the side chain of the C-terminal lysine (K); **
indicates two GA conjugated to the side chains of the C- and N-terminal K.
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Figure S2. Particle size distributions of IGPN suspensions in water.
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Figure S4. XRD measurements of Fe- A4*, FePVP- A4*, Fe- A4**, FePVP- Aq**,
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Figure S5. Determination of free peptides in filtrated solutions (Agilent Spin Filter, 10kD) via RP-

HPLC. Free peptide solutions (100 pM) served as controls.
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Figure S6. UV-Vis spectrometry of Fe-K*, FePVP-K*, Fe-K**, FePVP-K**, SIO*, Fe-SIO*,
FePVP-S10%*, SIO**, Fe-S10**, FePVP-S10**, AVP*, Fe- AVP* FePVP-AVP*,K AVP** Fe-
AVP** and FePVP- AVP** after acidic decomposition.
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Figure S7. UV-Vis spectrometry. (A) Fe-As** (black) and Fe-A4** after acidic decomposition
(red). (B) FePVP-A4** (black) and FePVP-A4** after acidic decomposition (red). “LMCT”
indicates the characteristic ligand-to-metal charge transfer band.
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Figure S8. Thermogravimetric analysis of Fe-A4** and FePVP-A4**.
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Figure S9. Cellular uptake of carboxyfluorescein-labeled peptides determined by flow cytometry.
HeLa cells were treated with peptides or derived IGPNs for 4 h.
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Figure S10. Cellular uptake of carboxyfluorescein-labeled peptides determined by confocal laser
scanning microscopy (CLSM). Hela cells were incubated with free A4, A4*, A4** for 4 h. Nuclei
were stained with DAPI (blue), FITC indicates carboxyfluorescein fluorescence (green). Scale bar:
40 pm.
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Figure S11. Cellular uptake of of carboxyfluorescein-labeled peptides determined by confocal
laser scanning microscopy (CLSM). Hela cells were incubated with HBG, (EA)2, (EA)2*,
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(EA)2**, Fe-(EA)2*, FePVP-(EA)2*, Fe-(EA)2**, FePVP-(EA)2** for 4 hours. Nuclei were
stained with DAPI (blue), FITC indicates carboxyfluorescein fluorescence (green). Scale bar: 40
pm.

Fe-A,** Fe-A,** FePVP-A**  FePVP-A,**
20uM 12h  20uM24h  20pM12h 20 uM24h

va41od IdVvd

ERIETN

Figure S12. Determination of intracellular ROS formation. Hela cells were incubated with Fe-
Ag** (20 uM) and FePVP-A4** (20 uM) for 12 h or 24h, respectively. Nuclei were stained with
DAPI (blue) and ROS was detected by DCFDA (green). Scale bar: 40 um.
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Figure S13. Cell viability determined by CellTiter-Glo Assay. (A) HeLa cells were incubated with
SIO**, Fe-SIO**and FePVP-SIO** (2, 5, and 10 uM peptide content), (B) N2a cells were
incubated with A4*, As**, AVP*, AVP** and derived Fe and FePVP IGPNs (10 uM peptide
content) for 72 h before evaluation via CellTiter-Glo® Luminescent Cell Viability Assay.
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Figure S14. Evaluation of apoptotic events by PI/Annexin V-FITC staining and flow cytometry.
HeLa cells were incubated for 24 h with Fe, FePVP, SI1O, SIO*, SIO**, AVP, AVP*, AVP** at
doses corresponding to 10 uM peptide or Fe** concentrations (in case of Fe and FePVP).
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3. Analytical data

3.1 HPLC (RP-C18, detection at 280 nm)
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3.2 'H NMR spectra
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"H NMR (400 MHz, Deuterium Oxide) & 6.81 (s, 2H), 4.27 — 4.20 (m, 4H), 3.26 (td, J = 6.7, 2.3 Hz, 2H),

3.00 (t, J = 6.7 Hz, 1H), 1.45 (dd, J = 7.1, 3.7 Hz, 4H), 1.33 — 1.25 (m, 15H).
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Chemical Formula: C3gHg4NgO45
Exact Mass: 862.37
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Chemical Formula: C31H5oNgO¢q
Exact Mass: 696.38

Pharmaceutics 2023, 15, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/pharmaceutics



Pharmaceutics 2023, 15, 1789 FOR PEER REVIEW

26 of 41

I (dd) t
1.54 ~10000

G (dtd) | |H (m) 9000
1.82 1.31 |

3 (m) 3
| 1.64 L7000

I
i 2000

A ""%JN IL [

an4 -

s e e e

]
—
=]
=1
=1
=]

oo o
oM o
monom faj

shen700 o
PROTON,JEWMQ\ZQ $C\Bruker\ TopSpin3. 2\current\AkWagnery nmrsu, 13 _ | T mo o
R T eI ¥ dE SRR a e s a oo 223222220
R M—m—m
~ f’
J s
E(m)||C(t)
42411392
A(s) B (dd)
6.82 4,11
ui' |
| |
Il Lll‘L_){
! =
g oo
T T - T T T T —— T
7.5 7.0 6.5 6.0 5.5 5.0 4.0
f1 (ppm)

"H NMR (400 MHz, Deuterium Oxide) & 6.82 (s, 2H), 4.28 — 4.20 (m, 3H), 4.11 (dd, J = 8.0, 6.3 Hz, 1H),
3.92 (t,J=6.7 Hz, 1H), 3.26 (td, J= 6.7, 3.6 Hz, 2H), 2.90 (dt, /= 15.5, 7.6 Hz, 4H), 1.82 (dtd, /=9.3, 6.3,
2.8 Hz, 3H), 1.74 — 1.59 (m, 5H), 1.54 (dd, J=11.2, 7.4 Hz, 3H), 1.44 — 1.25 (m, 13H).
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Chemical Formula: C44HggN4O15
Exact Mass: 976.49
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'"H NMR (400 MHz, Deuterium Oxide) § 6.78 (d, J=4.5 Hz, 4H), 4.24 — 4.20 (m, 2H), 4.09 — 4.03 (m, 2H),
3.94 (t, J = 6.4 Hz, 1H), 3.28 — 3.18 (m, 4H), 2.89 (t, J= 7.6 Hz, 3H), 2.82 (t, J = 7.7 Hz, 2H), 1.83 (d, J =
7.9 Hz, 3H), 1.71 — 1.58 (m, 7H), 1.52 (dq, J = 15.0, 7.9 Hz, 10H), 1.24 (dd, J = 20.0, 7.2 Hz, 10H).
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'"H NMR (400 MHz, Deuterium Oxide) & 4.33 — 4.23 (m, 3H), 4.00 (t, J = 6.5 Hz, 1H), 2.54 — 2.38 (m, 4H),
2.14 - 2.00 (m, 3H), 1.91 (ddt, J = 14.3, 8.8, 7.2 Hz, 1H), 1.33 (dd, J = 12.2, 7.2 Hz, 6H).
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'"H NMR (400 MHz, Deuterium Oxide) § 6.76 (s, 2H), 4.26 — 4.21 (m, 2H), 4.16 (dq, J = 7.3, 3.9 Hz, 2H),
3.95 (t,J = 6.5 Hz, 1H), 3.20 (t, J = 6.7 Hz, 2H), 2.41 (td, J = 7.4, 5.2 Hz, 2H), 2.23 (dd, J= 7.9, 5.9 Hz,
2H), 2.09 (dt, J = 14.3, 7.1 Hz, 3H), 1.85— 1.76 (m, 2H), 1.68 — 1.61 (m, 1H), 1.47 (td, J= 7.6, 2.8 Hz, 2H),
1.26 (d, J = 7.3 Hz, 4H), 1.20 (d, J = 7.2 Hz, 3H).
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Chemical Formula: C45H55NgO 19
Exact Mass: 978.38
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'H NMR (400 MHz, DMSO-ds) & 9.01 (s, 2H), 8.71 (d, J = 7.7 Hz, 2H), 8.18 (d, J = 7.7 Hz, 3H), 8.11 —
7.99 (m, SH), 7.95 (dd, J = 10.3, 7.5 Hz, 3H), 6.81 (d, J = 1.5 Hz, 4H), 4.33 (p, J = 7.0 Hz, 4H), 4.24 (dt, J
=8.0,4.2 Hz, 3H),4.13 (dt, J= 12.9, 6.0 Hz, 3H), 2.21 (dd, J= 16.2, 8.3 Hz, SH), 1.74 (d, /= 10.9 Hz, 5H),
1.52 — 1.43 (m, 4H), 1.35 (s, 5H), 1.20 (g, J = 6.8 Hz, 9H).
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'H NMR (400 MHz, DMSO-de) 8 8.13 (dd, J= 18.8, 11.2 Hz, 2H), 7.76 (q, J = 19.1, 17.3 Hz, 3H), 4.38 (td,
J=18.6,7.6,4.0 Hz, 1H), 4.15 (td, J = 8.4, 4.5 Hz, 1H), 3.70 — 3.56 (m, 1H), 3.50 (d, J = 8.4 Hz, 1H), 2.74
(dd, J=16.3, 7.8 Hz, 2H), 2.41 — 2.24 (m, 1H), 2.19 (dd, J = 16.0, 8.7 Hz, 1H), 2.08 (dt, J = 18.1, 8.9 Hz,
2H), 1.97 — 1.81 (m, 3H), 1.71 (dt, J=23.0, 7.7 Hz, 2H), 1.55 (h, J = 7.2 Hz, 3H), 1.44 — 1.23 (m, 3H).
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'H NMR (400 MHz, Deuterium Oxide) & 6.81 (s, 2H), 4.38 (dd, J = 8.4, 6.1 Hz, 1H), 4.32 (t, J = 5.9 Hz,
1H), 4.24 (dd, J= 9.1, 5.0 Hz, 1H), 3.62 (dt, /= 10.2, 6.4 Hz, 1H), 3.50 (dt, J = 10.1, 7.0 Hz, 1H), 3.25 (td,
J=6.7,49 Hz, 2H), 2.39 (t, J = 7.4 Hz, 2H), 2.19 (ddd, J = 12.5, 8.5, 6.4 Hz, 1H), 2.12 — 2.03 (m, 2H),

1.98 — 1.64 (m, 6H), 1.57 — 1.48 (m, 2H), 1.36 (q, /=9.3, 8.1 Hz, 2H).
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'"H NMR (400 MHz, DMSO-ds) § 9.00 (s, 2H), 8.67 (d, J = 9.4 Hz, 2H), 8.21 — 8.00 (m, 8H), 7.27 (s, 2H),
6.83 (d, J=10.1 Hz, 4H), 4.40 (s, 2H), 4.12 (s, 2H), 3.77 (s, 2H), 3.64 (s, 2H), 2.79 — 2.70 (m, 2H), 2.18 (s,
1H), 2.05 (s, 1H), 1.86 (s, 4H), 1.69 (s, 4H), 1.48 (s, 2H), 1.33 (s, SH).
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'H NMR (400 MHz, DMSO-de) 5 8.54 (d, J = 7.5 Hz, 3H), 8.15 (d, J = 7.3 Hz, 3H), 8.04 (d, J = 7.5 Hz,
3H), 4.32 (dt, J = 28.5, 7.2 Hz, 6H), 4.18 (t, J = 7.3 Hz, 3H), 3.84 (d, /= 7.0 Hz, 5H), 1.34 (d, J = 6.9 Hz,
9H), 1.30 — 1.19 (m, 26H).
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Chemical Formula: C4gHg3NgO45
Exact Mass: 877.45
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'H NMR (400 MHz, Deuterium Oxide) 8 6.80 (s, 2H), 4.54 (q, J = 7.1 Hz, 1H), 4.36 (dd, J = 8.4, 5.7 Hz,
1H), 4.27 (dd, J= 9.3, 4.6 Hz, 1H), 4.24 — 4.13 (m, 2H), 3.99 (d, J = 7.7 Hz, 1H), 3.77 — 3.68 (m, 2H), 3.60
—3.50 (m, 1H), 3.25 (hept, J = 6.7 Hz, 2H), 2.25 (t, J = 7.6 Hz, 2H), 2.21 — 2.07 (m, 2H), 2.01 — 1.90 (m,
3H), 1.81 (tt, J = 12.5, 6.7 Hz, 3H), 1.70 (dq, J = 10.8, 6.0, 4.6 Hz, 2H), 1.56 — 1.46 (m, 2H), 1.41 — 1.33
(m, 2H), 1.27 (dd, J=17.2, 7.2 Hz, 7H), 1.07 (ddt, J= 16.3, 14.3, 7.4 Hz, 1H), 0.93 (t,J = 7.2 Hz, 7H), 0.84
~0.70 (m, 7H).
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Chemical Formula: Cs3H7gN11O4g
Exact Mass: 1157.56

ZT

Pharmaceutics 2023, 15, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/pharmaceutics



Pharmaceutics 2023, 15, 1789 FOR PEER REVIEW 39 of 41

shen_avp

PROTON_Imu DMSO {C:\Bruker\TapSpin3.2\current\AkWagner} nmrsu 15
12000

L1000
f f ‘I
| ; ay ‘I | +10000
| S [ [ ‘II | ‘ll |
/ | / .‘ / ot
S R A B /- H . Fo000
L8000
7000
16 (m) c(m) L () N (m) 6000
7.14 443 3.66 1.47 |
L{s}|F(d) H (m) E{m) Aft) K (d} | B-{t}}{D(s} { O-(s}{ |M{m}| - L5000
8.9 | | 8.58 7.99 6.81 4.13 3.56 201|170 | 133 | |04 | |
3 (m) Q)| |P(dd) k4000
4.30 1.80 1.20 |
3000
1
L2000
1
by
ﬁ ' . ﬂ ] I 1000
I [ I Iy | } Lo i h
5 \ b 1
R Y, ' ,"UJ\;_N‘.\"\_ A JWL/J!“"V'JL_J"LL_ ___,WJ' ‘\‘.'J'J '\J|" L 'L___U
1000
2000
e S i e
9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 50 45 40 3.5 3.0 2.5 0 05

f1 (ppm)

'"H NMR (400 MHz, DMSO-de) & 8.9 (s, 2H), 8.58 (d, J = 7.4 Hz, 2H), 8.20 — 7.83 (m, 12H), 7.29 — 7.07
(m, 2H), 6.83 — 6.73 (m, 4H), 4.50 — 4.39 (m, 3H), 4.37 — 4.22 (m, 5H), 4.13 (t, J = 7.6 Hz, 3H), 3.66 (s,
2H), 3.56 (d, J = 7.9 Hz, 2H), 2.11 (t, J = 8.1 Hz, 2H), 1.80 (d, J = 6.2 Hz, 2H), 1.70 (s, SH), 1.52 — 1.41
(m, 5H), 1.33 (s, 5H), 1.20 (dd, J=7.1, 3.4 Hz, 7H), 0.97 — 0.71 (m, 15H).

3.3 Mass spectrometry (ESI-MS or MALDI-TOF MS)

Pharmaceutics 2023, 15, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/pharmaceutics



Pharmaceutics 2023, 15, 1789 FOR PEER REVIEW

40 of 41

1-4aahoh BG #53-221 AT 050-108 AV 22 Nu 238E5
P FTMS - p ES1 Full ma [100.00-1000 00)

489 17237
CatnOn
- cEsTOmm
- GA(Boc);-OH
©
- Exact mass: 470.2
- Found [M-H]: 469.2
e
LS
©
i
.
i~ s
s
»: 47017550
- Piciicy
- ot
ol BA% | i
s | |
0] Can H Oy i |
:J "m‘ml [y I |
P T N SR
-

220426132221 848259 RT 053152 AV 26 ML 91865

F FTMS...p €61 Ful me [80.00-500.00]
e 3 TFQ
M u

A,
Exact mass: 300.2
Found [M+H]": 301.2

Lo

e, B
L1178 mey 331088y
W42 | 417 yu7ag
R N— e, ! N
10 0 0 500
&

248249 RT. 051104 AV 25 AL 14385
ESI Ful ms [50.06-500.00]
22597832

(Kj);m
Exact mass: 416.3

LS [
. Found [M-H]: 415.2
7 !
| 4181482
o f
5 o0 i
5
£ 30115162
3 |
Z a0 |
3T psass0 | 40288485
»
25 |
s = ! 4409327
* 22245269 ! | Apasioz
105 |
. o i1 J J‘mo..m
o " "._..L‘.Ll‘h L
30 500
iz
"O4-dushoh-80 #40-256 RT. 051194 AV: 26 WL 1.37E0
F: FTMS - p ESH Ful ms [50.00-500.00]
417 16288
CseHias OsNa
014964 mmy
100,
) (EA), L
" Exact mass: 418.2
=
- Found [M-H]: 417.2
75
70°
=
-
§ “
503
£ i
EIs
253
303
28
. 22249584
15 CaHe OsNzNa
0 s OTE
CaMi0uNa Comonns
L1043 man -0.0237% mmu -
"o 200 300 “w
iz

g 200 TRATNIIN MBS T 040198 AV 35 W TBIES

' ES: Full s [50.00-500 00

FTMS - p ES1 Full me {1001

-fashoh-2GK :zvmmm-suzw RT-080-197 AV 22 L 248E5

oz e
CryMy 0Ny CxHnOwuNz
. Siorés - S
5] | K* o LOKE®
L3 0 i
| | Exact mass: 298.1 " | Exact mass: 450.1
| Found [M+H]": 299.1 = ' Found [M-H]: 449.1
o
N |
. |
§ L
50- |
5 ]
: | wl
5 s ssorzne
CiaHisOiaNaNa
" 32304783 43704072 - 240372 mmy
»d o
i 27020704 24 05581
7“: CiHnOe 0
Lg 14498211 b v 32504808 (439 03895 b 220 05643 £60.16367 99 24672
e = - o1 Catnomn o
i} 5 mny M
N W N petert v pe Pl e 0 |
: 100 00 00 a0 00 200 w e 0 1000
-
T T — 51000
3 “‘és.’ii‘.‘«,ﬂ&uﬁ&:ﬁ" et H s 8% 802
2% ®
§
E o v
AgF J Ay
Exact mass: 582.3 Exact mass: 862.4
Found [M+H]*: 583.3 Found mass: 859.6
- 58427018 600
§rd
=
i
j -
2 o 400
] saresss
»3 1
»3
i
» J
15 10851100 e 200
o3 32408579
s mnsew
.—-m-ugriw_ﬁ, :
o beid o 0 T T T T T T T T T T
-
l 600 800 1000 1200 1400 1600 1800 2000 2200 2‘0(}”_u
F S S e Fuhms o000t 08 - - 22T -
3
P = ek
e M/2 sasmm M § 1] . (KA),
s s Exact mass: 976.5
%03 34819761 =
ot fr g Found mass: 973.2
KA et G 100
= ( )2 _-1.56153 mmu
T8
» Exact mass: 696.4
80
= Found [M+H]*: 697.4
5 60-
5 M/acmmma
iw y 601
100 s e
40 - € Hss 01Ny
15 -3.25785 many 40
30
350208
* CannOrNy
20 033624 mmu. 20
Carton e 105 151
474384 mmu
2185487 |
| | 88740529 T I, T T T T
AL -rLrJ—v—ixﬁ 600 800 1000 1200 1400 1600 1800 m
200 400 600 800 1000 2
mz
fashph-800 #51.264 RT- 052.196 AV 27 NL: 8.81ES
F. FTMS - p ESI Full ms [100.00-1000.00] —-
Cana BN E]
a0l 3
- 033541 mmu 4 800 7502
5
o £
- 1 T
oI, (EA),
o aareemme 600 Exact mass: 978.4
s %
o (EA), Found mass: 975.0
[ Exact mass: 698.3
§ oo -
g Found [M-H]: 697.3 004
2 so-
€ Catianun,
L | 431605 mmu
30 200
e
m i
s
o Cludun, sae | 812080 0 .
3 ] au:jlmmu 047774 mw s13.2m217 6 8(']0 10'[10 12'00 14r00 16‘00 IB‘OU 20‘00 22'00 24'00
07 S . - ST S miz
200 400 600 800 1000

mz

Pharmaceutics 2023, 15, x. https://doi.org/10.3390/xxxxx

www.mdpi.com/journal/pharmaceutics



Pharmaceutics 2023, 15, 1789 FOR PEER REVIEW

41 of 41
K ishph-Sbb_220317094245 #47-234 RT:0.53.1.93 AV. 23 NL 593E5 -t Wlﬂ) 5&257 RT: 059200 AV: 26 NL: 7.01E6 TR € T03-fashph-SiOa #51.287 RT: 0.4 82 48 AV: 30 NL: 1.06E4
1 rws p ESI Full ms [50.00-500.00] | FFTMS s pESI Full ms [100. 00 4 F: FTMS - p ESI Full me [200,00-2000,00)
zwumn ; ﬂl2352§
CuuHaO3Ns
100- 0.12786 mmu. ‘ 100 ﬂ lbﬁl‘ﬂ mmu - C:;;;z?,xm':?
| —
05 | w3 " a5 %%
%] S10 % S10 ot ST10
85 a5
@ Exact mass: 371.2 o Exact mass: 523.2 &5 Exact mass: 803.3
803
- +o E -
" Found [M-H]: 3702 = Found [M+H]*: 524.2 - Found [M-H]: 802.3
703 70 3 9| 953
E | 3
85 | | e 65| CoHn 0w
&0 8 60 02755 mmu
‘3 58 5 g 52524118 geo
| T 563 €21 Haa OaNsNa E 55 80330998
§ 50 5 50 _0.63553 mmu. § 50 | o1
é i i £ |
© I 3
e i 40 83534448
35 a6 18837 35 ‘ ELER |—=1
3 15318302 Y | 30
cu b | 916.31821
ot oreat s | e x e
27 | 200 0720911 ‘c wsares -
e L . Gl Dol O 5 e | lonsne o0
105 aoacesz0 2247287 s w0 22250180 52728521 103 —2*1 gyg30085 | 185088518
3 CyzHyOzN CaMer OzNsNa 2 CoHuNNa C11Ha OaNsNa =1 =7
*3 oo mmmu 012249 mmu | | | Je0sene 55 087858 mmu \ 096552 mmr 752.39500 LE [
o T — o7 # : o T 0= o~ m  E
100 200 300 a0 s 200 400 8t sbo 1000 50 1000 1500 2000
miz mz mz
= 400 #54.312 RT 053243 AV. 32 NL 1.14E6
24; gdﬂgs!bl 249 Rl"oggg?oﬂ AV. 25 NL b.JoED F fTMS D ES| Ful ”'T‘![?m:?!“zm] 41 1‘ ;
72645155 o
e Op Na s
C.nHyn Ny ; 1153655
100 ww“‘ e 100 0.76334 maw 87946776 §
| 1 2
95 | AVP 9 CaaHea s Ha < 250 AVP**
90 00- 053079 mmu V P
- Exact mass: 725.4 . AVE* Exact mass: 1157.6
.. 1157,
wi Found [M+H]*: 726.4 : 0 Found mass: 1153.7
» 3 Exact mass: 877.5 ound mass: 1155.
0 703
+.
. e Found [M+H]*: 878.5
8 o0 38372913 L 150
L CiiHusOs Ny | LI
5 -0 56685 mmy 2
e | i
ERd 727 45847 3 - 100 1234335
& a0t | 556 34577 CaHe OaNa & 40
CxHuOrNy -3 mms 35
3= |
| 044970 mmu
30 | | bt
| 278 67630 25 ]
B CiMw 0Ny 2i M 242 e %
07 0814 mmy | il c.ﬁfw !74455:7
o H U N . 061225 mmy.
o
783212 mmu bl l ‘ | 12616 msrea0 0 - — - — - - -
J‘ ad of anim L ‘-l 800 1000 1200 1400 1600 1800 2000 2200 2400
500 1000 1500 2000 mz
e

References

(1) Jin, Q.; Zhu, W_; Jiang, D.; Zhang, R.; Kutyreff, C. J.; Engle, J. W.; Huang, P.;
Cai, W.; Liu, Z.; Cheng, L. Ultra-Small Iron-Gallic Acid Coordination Polymer
Nanoparticles for Chelator-Free Labeling of 64Cu and Multimodal Imaging-
Guided Photothermal Therapy. Nanoscale 2017, 9 (34), 12609-12617.
https://doi.org/10.1039/c7nr03086;.

Pharmaceutics 2023, 15, x. https://doi.org/10.3390/xxxxx

www.mdpi.com/journal/pharmaceutics



	Faqian Shen,1 Yi Lin,1 Miriam Höhn,1 Xianjin Luo,1 Markus Döblinger,2 Ernst Wagner,1 Ulrich Lächelt1,3,*
	1 Pharmaceutical Biotechnology, Department of Pharmacy, Center for NanoScience (CeNS), LMU Munich, 81377 Munich, Germany
	2 Department of Chemistry, LMU Munich, 81377 Munich, Germany
	3 Department of Pharmaceutical Sciences, University of Vienna, 1090 Vienna, Austria

