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INTRODUCTION PRODUCTION OF ROS
The spread of infectious diseases is a consequence of environmental FS Ko™V Ko eMM ®,°MF D, WATER
contamination due to the presence of pathogenic agents in aqueous media. TPPF,, (8.90 % 0,05) x 10° - 0,80
Therefore, it is of a vital importance the development of an economical and TPPS,* : (6.60 0,04) x 10 - 0.71
eco-friendly method to eradicate these microorganisms [1]. The use of MNPs-TPPF,-SP (3.70 £0,02)x10% (290 £0,02)x10* 034 +0,02 031+ 0,01
photodynamic inactivation (PDI) with photosensitizers conjugated to magnetic MNPs- TPPF,-PEI  (3.62+002)x10%  (5.55+003)x10% 0.33£0,02 0.60 0,03
nanoparticles (MNPs) has emerged as a successful approach for the rapid 5 DMA - '0,(A ) . ABMM - '0,(A )
elimination of microorganisms [2]. | . 1PPFy —
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the remaining pentafluorophenyl groups of TPPF,, attached to MNPs were Lae et | it
. « . B ' ' ' | ' | ' ' 0.0 +=— . - . - . - . -
substituted by polyethylenimine (PEI) or spermine (SP). 0 10 200 300 400 500 0 500 1000 1500 2000 2500
Time (s) NBT - O, Time (s)
TPPF,, —u— NBT+NADH T/i
- " NH, £ E " . \ 0.4- o TPPFy I/# )
2 NH, 2 N— {4 MNPs-TPPF-SP N .
F O H\ /( ik O KL (( HN O £ 03] v MNPs-TPPFZO-PEIi/y:
FOF g ﬁ FF N ﬁ FF @ /§%/
-SiO,- - 2 r e
MNPs-SiO,-NH, - NN ~_NH; PEIl o SF’> 2 NG @ L _NH, ;’02 /i/
90°C . e
4h g F 48h E F 2 ; gt
— \\\\ //) \\\\ g o 1/ §/§/§/§
"
0 b m ] L, WA
FF MNPs-TPPFa \N\ FF MNPs-TPPF ,,-SP "0 50 100 150 200 250 300 350
or Time (s)
MNPs-TPPF ,,-PEI
PHOTOINACTIVATION OF BACTERIA
_ _
BT T : 7 |
\/N\/\N/\/N\/H\N/\/N\//\NHZ HZN/\/\H/\/\/N\/\/NH2 7 _
H 6- -'
| 6 f
HZN/\/r\f/\NH2 Sa aureus 54 1 L i E E. COIi
- Jn ! 5-_ T
O &)
S 3- 5
Polyethylenimine (PEI) Spermine (SP) g - 38
2 - N
SPECTROSCOPIC CHARACTERIZATION ;\\ RS
05 10 15 20 25 30 "0 5 1o 15 20 25 30
0.8 - . 4 Time (min) Time (min)
07 ﬁ — TPPS,* 5 2.0x10° - — TPPS4*+
T i
] —— MNPs-TPPFy(-SP g — MNPs-TPPF3(-SP
g 0.6—- —— MNPs-TPPFq-PEl .-51.5)(106_ —— MNPs-TPPF5(-PEI CONCLUSIONS
Q
§ £ 6 Fe;0, MNPs coated with silica and functionalized with terminal amine groups were
2 g 110 successfully synthesized. These were conjugated with TPPF,, via covalent bonding,
< ? 5 followed by further functionalization with PEI or SP. The resulting MNPs exhibited the
g >0x107 characteristic absorption and fluorescence spectra of free-base porphyrins in water.
' | ' u- 0o Photodynamic studies demonstrated the ability of these materials to generate reactive
300 400 500 600 700 600 650 700 750 800 oxygen species (ROS), such as singlet oxygen and superoxide anion radicals, under white
A (nm) A (nm) light irradiation. Notably, these materials eradicated Staphylococcus aureus and
Escherichia coli within 30 min of light exposure. The presence of basic amine groups
FS A Abs(nm) A . Em(nm) E_(eV)  ((Dy)Water provided positive charges at physiological pH, enhancing bacterial interaction, while the
magnetic properties enabled efficient recycling. These findings highlight TPPF,,-
TPPS,* 413 643 1,93 0.08 : . . : C. .
conjugated MNPs as promising photodynamic agents for pathogen elimination.
MNPs- TPPF,,-SP 427 657 1,92 0.030 = 0.003
MNPs- TPPF20-PE| 429 659 1,89 0.020 # 0.002 REFERENCES
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