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The aromatic groups variation as the efficient tool for a fine tuning of the
porphyrazine photophysical and cytoxic properties
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Porphyrazines as photosensitizers for PDT in animal tumor model
(mice Balb/c) .

26 murine colon carcinoma cell line was used to obtain the tumor model. Irradiotion
with a 640-nm LED light source,dose 150 J/cm2 (A)

800 -
== control
— mmm Pz+150 J/cm?
= 6007 wm p2PB+150 J/om?
§ ¢ 2
N
\ NH E 400
>
S
NC \‘ - § 200

Days after PDT

A histogram of growth dynamics of the tumour
node volume in vivo in mouse models subjected
to PDTtreatment in control and experimental groups

A imal tumor model before PDT C- animal tumor model in 8 days
porphyrazine after PDT with porphyrazine
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Novel porphyrazine-based photodynamic anti-cancer therapy
induces immunogenic cell death &’ *éf *
NH

pzl

Effective prophylactic vaccines that activated anti-tumor i
Immunity, significantly reduced the rate of ftumor growth, R \‘ N/ _—CN —@-o’ D

prolonged mouse survival,

NC R pzlll

"'—‘.

GL261 glioma
L cells
Dead/dying
20 J/em? glioma cells

pz III POT b Double Challenge with Tumor growth
subcutaneous viable glioma monitoring
immunization at cells one week
the interval of 7 after the last
days (5 x 10°cells immunization
atonce) (1 x 105cells)

T.S.Redkin ef al “Dendritic Cells Pulsed withTumor Lysates
Inducedletracyanotetra(aryl)porphyrazines-Based

Photodynamic Therapy Effectively Trigger Anti-Tumor Immunity in an
OrthotopicMouse Glioma Model" Pharmaceutics 2023, 15, 2430.
https://doi.org/10.3390/pharmaceutics15102430



logd=z+ alogn
logTr=z+alogn
Forster-Hoffman equations

drug €<——> PDT <€&——> sensor
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therapy // J. Mater.Chem B, 2015, 3, 1089-1096]

CYANO-ARYL PORPHYRAZINES (pz) AS THE NEW
FLUORESCENT MOLECULAR ROTORS

M. A. Izquierdo, A. Vy'sniauskas, S. A. Lermontova, I. S. Grigoryev, N. Y. Shilyagina, I. V. Balalaeva, Larisa G.
Klapshina and M. K. Kuimova. Dual use of porphyrazines as sensitizers and viscosity markers in photodynamic
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Viscosity, cP

Plot of the pz fluorescence lifetime (left y-axis) and
intensity (right y-axis) versus solution viscosity. Left
and right insets illustrate pz solution in a tube
exhibiting faint (low viscosity media) and bright
(high viscosity media) fluorescence upon the
excitation in low- and high-viscosity micro-
environments, respectively.



Real time monitoring of PDT in vitro and in vivo with porphyrazine as
photosensitizer

and optical viscosity sensor - ‘
CITOCOb ®OTOJMHAMMYECKOM TEPAIIMH C KOHTPOJIEM
SOOEKTHBHOCTH B PEXKMME PEAJIBHOT'O BPEMEHH
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Plot of porphyrazine fluorescence lifetime (7, ) VS observation time in normal tissue (green line) and
tumor tissue (red line).




New pigments based on aromatic polycyclic hydrocarbons substituted with
tricyanoethylene fragments

PerTCNE PyrTCNE AntTCNE
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=400 nm (on the left).
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Template assembling of the new cyanoaryl porphyrazine framework based on PyrTCNE as the structural unite
of a tetrapyrrople macrocycle
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< = 10004 ¥
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Absorption (a), fluorescence (b) spectra of Pyr,CN,Pz (A,.;= 580 nm) in water (5x 10°
mol/L). Emission of Pyr,CN,Pz (10-°mol/L) in the mixtures of ethanol and glycerol (c).
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Confocal images of the intracellular spatial distribution of pz I (A) and pz I1I (B) in glioma
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3aKJIUYeHue

1.OTkpbITa NpUHIUNIHATBHAS] BOBMOXXHOCTh OBICTPON TEMILJIATHON COOpKHU MOpPupa3uHOBOTO
MAKpOIIMKJIA MIPU KOMHATHOW TEMIIEPATYPE;

Jy4EHHbBIC IMAHOAPUIIbHBIE TOPPUPA3UHBI JEMOHCTPUPYIOT:
BBICOKYIO A(hPeKTUBHOCTH B KauecTBe poroceHcudmmnzaropo O[T u Tpurepos
MMYHOT€HHOTO MEXaHH3Ma CMEPTH PAKOBBIX KJIETOK;
(6) coueTanne BO3MOXKHOCTEHN A(h(PEKTUBHBIX TEPANIEBTUUECKUX ar€HTOB C YHUKAIBHBIMU JIJIsI
TETPAUPPOIBHBIX MAKPOIIMKIOB CEHCOPHBIMU CITOCOOHOCTSIMU- BHICOKOW UyBCTBUTEIBHOCTHIO
(ITyOpECIIEHTHBIX CBOMCTB K JIOKAJIbHOW BSI3KOCTU U MOJISIPHOCTH CPEJIbI

3. llnanoapunmnopdupa3ruHbl Kak MOTEHIIMAIbHbIC HECMHBA3UBHBIE (DIIyOPECIICHTHBIE CEHCOPHI
MIPEACTABIISIIOT 3HAYUTENBHBIA NHTEPEC B IIUPOKOM JUAIA30HE MPAKTUYECKUX TPUIOKEHUHN OT
OTNTORIEKTPOHUKH U (POTOHUKH 10 OMOMEIUIIMHBI U TUAHOCTUKHUIO

[ToTeHnManpHOE MpUMEHEHHE TOphHpasuHOB ¢ D-m-A cTpyKTypoil oOpaMiIeHUs MAKPOIMKIIa B

1
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3nauenns IC, nis FepzBenzoThioph

Ouenka TeMaoBoi 1 cBeToBOM (10 1 20 /[)k/cM2) TOKCHYHOCTH METAJIOKOMILIEKCA

nopgupasuna - Terpa(deH30THO(EH-2-1T)TeTpaHAHONOP(PHPAZHHAT Kese3a
(FepzBenzoThioph).

MccnepoBaHUue BAUAHUA LEHTpPanNbHOINro KaTMoOHaMMeTannacnepeMeHHOMW
BaneHTHocTbl(Fel)HadboTOodbM3IUUYEeCKHNUE CBOUCTBAa UMAaHOaApPpHUN
nopdbupas3nHOB

FepzBenzoThioph, 20 [[/cm

Ta6muna 1. Pacnpenencuue FepzBenzoThioph s knerkax A431 no Bpemenn xkusun Bo30ykaeHHOTO
cocrosuns. Meron FLIM. Jlnuna Bonust Bo30yxaerus 800 HM, 1uanasoH perncrpaiuy curaana 640-710 au.
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nysktupoM. [IcepnonBerHas nanautpa npeacrapieHa B guanazone ot 400 no 1200 nc

Yucno ICsp, M, ICsp, M, ICs, M, | ICs, TemHOTA/

ICy, TemHOTa/

KJICTOK B temuora [ 10 JLx/em? | 20 x/em? | ICs, 10 Ix/em? | 1Cs, 20 Ix/cm?
JTyHKE
4000 ~10-4 3.4*%108 4.4*108 2941 2273

16000

14000

12000 ')

e [10 061y Y EHUA

o 10000 A v
o
H4 ‘ = [TOCNE O6NYYEHMA
2 8000
g \ s 15 MUHYT

6000
8 \ e 30 MUHYT
o
§ 4000 N\ S
3 \[" MUHYT
g 2000 e 60 MUHYT

0

100 200 300 400 500 600 700 800 9001000

P

BpemMs XXU3HU 0 coC , nNc




