ZINC PHTHALOCYANINE-INITIATED POLY-L-GLUTAMATE-BASED
NANOCARRIERS WITH THERANOSTIC PROPERTIES FOR
GLIOBLASTOMA MULTIFORME TREATMENT
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€ Aim OF THIS WORK

Glioblastoma multiforme (GBM) represents the most common class of malignant primary brain tumors in adults and one of
the most aggressive forms of cancer overall, with poor prognosis and a survival rate of less than one year after diagnosis [1].
Photodynamic therapy represents a potentially efficient and non-invasive approach to GBM treatment. Phthalocyanines
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times, and targeting [3]. We employed ZnPc as a core to synthesize a four-armed poly-L-glutamate (PGA)-based polymer. The
study also explored the potential for drug conjugation to PGA - combining chemotherapy and photodynamic therapy - as a
combination strategy for efficient GBM treatment.

ZnPc-PGA,, SYNTHESIS AND CHARACTERIZATION IMAGING PROPERTIES

tBu ﬂ, ) v r A.
tBU\o/lz/M A;‘O o HOM /c‘) HO . ‘ ; (
\ \f H,N l;No\w G HzN\f . g
ﬁ ﬁo 0\ <o A. Confocal fluorescence microscope ~
NH, HO "y N : o y H oD
s o o Q\* ﬁ@ vl "0 @ / images of A172 and US7MG GBM
QT\)\ + oié{t N e . \ cells incubated with ZnPc-PGA,
N//”/NE"’N By o ye & J\b o z é/‘k*b oo and  Lysotracker  blue and
% o {\\( / i OM Mitotracker green for lysosomal
3 o\tB o 03 2 0:/ \m} and mitochondrial staining. N
. o I B. ZnPc-PGA cell uptake kinetics by =
flow cytometry to determine a
We synthesized PGA-modified ZnPc via N-carboxy anhydride ring-opening polymerization (NCA-ROP) [4- clear  energy-dependent  cell | :
6] and characterized resultant polymers using H-NMR, UV-Vis, and DLS. uptake mechanism. ZnPc-PGA Merge
B. ZnPc-PGA internalization
Theoretical ratio Experimental ratio Size Z potencial
(ZnPC:PGA) (ZnPC:PGA) (nm % SD)° (mV % SD)° 300000.0 75000
1:20 1:20.6° 1:11.2 £ 0.6° 52.5+20.6 -22.6+1.9 | i .
> 200000.0 ' 50000 —-A1724°C
a. Determined by 'TH-NMR. b. Determined by UV-Vis. c. Determined by DLS e % i §+U87MG 4°C
100000.0 25000 ——A172 37°C
CROSSLINKED ZnPc-PGA,, SYNTHESIS AND CHARACTERIZATION L ' ~UB7MG 37°C
---------- 0
We stabilized ZnPc-PGA aggregates in water 0 6 1218724 ?’OTI::GE :12) 48 fﬁ__??__fi 2 : 0.5 15 (h) 2.5 i
T Q through disulfide crosslinking to create higher- ST A e
X.H@N@ .S sized nanocarriers.
N\ N\Z:N\N o _o hﬁ A. DLS measurements of non-stabilized pyridyl
-y A H oY, disulfide modified ZnPc-PGA (ZnPc-PGA-PD)
&”J\bu“/" I WN%H and the crosslinked (ZnPc-PGA-PD-CL) at PHOTODYNAMIC THERAPY

different concentrations in water.
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A. ZnPc-PGA prompts cell toxicity upon irradiation, but the polymer or irradiation does not
induce toxicity. We studied cell toxicity by measuring B. ROS concentration over time using
the DCFH probe in both cell lines and C. exosome modulation by Alpha Screen technology.
Data normalized vs. control and cell viability (n=2).
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maintaining their intrinsic spectroscopic characteristics. Cell studies demonstrated the
imaging properties of ZnPc-PGAs by confocal microscopy and their applicability as
photosensitizers for photodynamic therapy in two GBM cell lines. We observed the PDT

2 2
H o X \»
N o] NH o
/(//HSN; N / \ X 0
Ko N Ns ° Paclitaxel ° 4
NN O/z\, > HO HN N
1 o)
NSON N ECC \ SN
= N7 “
/o N O o DMAP Nz N 2,
N

\

e Wt NH pH = 7 (DIEA) =y «&\“’” —{ %% _ . .
3 0 \ DMF anh o 4 3 &% y-or 6 effect on cells through an increase in ROS production and exosome release. We expect the

7 N Ny 48, RT j{ o o \¢ results of this study to drive advances in GBM treatment forward.

- N N € AckNOWLEDGMENTS
@) ReFERENCES AGCC @ ccpanola- Qs

NVESTIGACION CONTRA EL CANCER contra el cancer Sl o
[1] Erthal, L.C.S. et al. Acta Biomater. 121 (2021) 89-102
[2] Liu, S. et al. Adv Healthc Mater. 12 (2023)
[3] Zhu, Y. et al. Trends Pharmacol Sci. 42 (2021) 857-869
[4] Conejos-Sanchez, |. et al. Polym Chem. 4 (2013) 3182—-3186
[5] Duro-Castano, A. et al. Mol. Pharm. 12 (2015) 3639-3649
[6] Duro-Castano, A. et al. Adv. Mater 29 (2017)

oooooooooooooooooo
“p¥- ¥ GOBIERNO  MINISTERIO
0 DEESPANA  DE CIENCIA INNOVACION
Y UNIVERSIDADES

aaaaaaaaaaaaaaaaaaaaaaa

UNION EUROPEA

This work was supported by the Spanish Ministry of Science, Innovation, and Universities (PID2019-108806RB-100),
NextGeneration EU funding through GVA Conselleria Innovacién Pol@Mets (MFA/2022/065). ABF is funded by a Ph.D. Grant from
the AECC Comunitat Valenciana Ref PRDVA222470BENA. ICS is funded by AEEC Junior Grant Ref INVES211323CONE. Part of the
equipment employed in this work has been funded by Generalitat Valenciana and co-financed with FEDER funds (PO FEDER of CV
2014-2020). We thank Dr. Julia Lorenzo (Univ. Barcelona) for kindly providing GBM cell lines and Dr. Esther Martinez for practical
advice on photodynamic therapy approaches.



	Slide 1

