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B-Cyclodextrin as drug carrier
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Figure 1: p-Cyclodextrin structure
SBE-B-CD: R =-(CH,),-SO, Na'
HP-B-CD: R = -CH,~CHOH-CH,
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Wankar, J., et al., Adv. Funct. Mater. 2020, 30, 1909049
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Questions and answers on cyclodextrins used as excipients in
medicinal products for human use

9 October 2017 EMA/CHMP/495747/2013 Committee for Human
Medicinal Products (CHMP)



Cyclodextrin-containing NPs in clinical trials
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B-Cyclodextrin crosslinking strategy P
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Cyclodextrin nanosponges (CDNS)
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B-Cyclodextrin-based polymers
|. Branched cationic polymers

/. Crosslinked, hyperbranched
cationic polymers: NS-Q*

Ill. Crosslinked, hyperbranched

polymers: Nanosponges (NS)
"Insoluble materials with distinctive nanometric
porosity and superior absorption/complexation
properties.”

Molinar, C. et al. (2023). Cyclodextrins and Cyclodextrin-Based Nanosponges for Anti-Cancer Drug and Nutraceutical Delivery. In: Malviya, R., Sundram, S. (eds) Targeted Cancer Therapy in
Biomedical Engineering. Biological and Medical Physics, Biomedical Engineering. Springer, Singapore.



I. Branched B-Cyclodextrin cationic polymers
for siRNA delivery

Monomer: $-Cyclodextrin

Linker: Carbonyldiimidazole
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Branched -Cyclodextrin cationic polymers are
able to form polyplexes for siRNA delivery
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1 2 1 2

e ez [ = |
Elementary analysis B-actin [ we = Bactin [ s |

Polymer N% C% H% S% o
BCD-C14 3.78 38.05 6.64

80% 80%
60% 60% 59%
47%
40% 40%
Polyplexes Physico-chemical characterization _ I O
20% 20%
Polyplex Hydrodynamic ¢ Potential 0% 0%

PDI 100 nM siRNA — 24h incubation
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Relative Nrf2 expression (%

(N/P=10) diameter (nm) (mV) 1 [l esFLUCCl4 polyplex 2 [l Nrf2.C14 polyplex
BCD-C14:
189,00+2,86 0,22+0,01 27,35+1,01 ~ ENO
Nrf2 siRNA C14 polyplex showed ~ 50%

knockdown of Nrf2 gene in two
tested cell lines



Reproducible formulations of polyplexes

Hydrodynamic

Polyplex . C Potential +
(NIP=10) diameter + SD PDI £ SD
SD (mV)
(nm)
D-C12:
RCD-C 147,8 + 2,47 0,11 +0,03 47,14 +1,37
siRNA
D-C14:
RCD-C 150,7 + 2,28 0,16 + 0,02 35,48 +2,72
siRNA
CD-C16:
B 197,8 + 4,11 0,25 + 0,05 36,94 + 1,65
SiRNA
D-C18:
RCD-C18 179,6 + 8,28 0,27 + 0,07 29,44 + 1,38
siRNA
Poster #276 Nova™ Impinged Jet Mixing
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Il. Crosslinked, hyperbranched cationic
polymers: NS-Q*

Q

®@-
=
[e]
do mlgao
cré’*‘f’ &
£ ° ot
boo
o o
o a
O~ o O,
0 @

[+ 3
£ o
@’
o dd"*C’
O °r
[o]

Hydrodynamic
PDI £ SD ¢ Potential = SD (mV)

’ i
diameter + SD (nm)

NS-Q* 143.4 + 1.98 0.24 £ 0.01 +13.46 £ 0,76




Olaparib loaded NS-Q* are cytotoxw on
mesothelioma cells

ISTITUTO DI CANDIOLO
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Hydrodynamic oD+ SD GPotential+ %) DL (%) O N C LO GY
diameter + SD (nm) SD (mV)
NS-Q* 143.4 + 1.98 0.24 £ 0.01 +13.46 £ 0.76 - -
NS-Q* 433.8 + 31.7 0.3+0.02 +13.94 £ 1.23 55.6 5.2
olaparib
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lll. B-Cyclodextrin nanosponges (NS)

n=2,4,8 Cyclodextrin nanosponges (CDNS)
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Post-synthetic NS formulation

B-CD : PMDA (1:4) Ultraturrax homogenizer High Pressure Homogenizer

EE DL
(%) (%)

NS blank  177+18.05 0.2+0.01 -31.6+3.02 / /

Size (nm) Pl Zeta (mV)




B-Cyclodextrin NS loaded with anticancer

drugs for Glioblastoma treatment

Anticancer agents

Size (nm) PI Zeta (mV) E.E (%) D.L (%)
F " NS blank 177+ 18.05 0.2 +£0.01 -31.6 £ 3.02 / /
oA \”'N”Q Olaparib (OLA_NS) 3448 +31.7 0.3+0.02 -13.4+2.8 43.1 3.9
kO
f\ O Ibrutinib (IBR_ NS) 406 + 67.1 0.3+0.01 -16.7 £ 0.07 38.1 3.7
100.0 . L +&® " & °
—8-NS-OLA . . 5 @ "y
80.0 NS-IBR " e A 3
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Understanding GBM TME plasticity

Dr. Chiara
UNMET MEDICAL NEED RESEARCH GAP GOAL Bastiancich

’ Non-tumor cells Residual
tumor cells

No treatment avoids How to prevent Tailor treatments to the
GBM recurrence post-surgical recurrences? post-surgical microenvironment
RESULTS
Surgery Day 7 post-surgery Day 14 post-surgery
: : Exponential
Trenslert BOE opening tumor growth Increase in reactive microglia,
b e R border-associated and blood-derived
Increase in circulating Morphological pro-tumoral macrophages

myeloid and CD8 T cells changes of myeloid

cells in recurrent tumors

Bastiancich et al. In preparation



Cell viability (%)

Cell viability (%)

Novel synergistic drug combinations

Chiara Dr. Chiara

Molinar Bastiancich
GL261-DsRed cells 2D; 72h treatment (n=4) HSA heat map GL261-DsRed (2D) HSA heat map GBMS9 (2D) HSA heat map GL261-DsRed (2D) HSA heat map GBMS9 (2D)
Topotecan vs Ibrutinib Topotecan vs Ibrutinib Topotecan vs Olaparib Topotecan vs Olaparib
i - - :
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3 3 !
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Topotecan concentration (uM) Ibrutinib concentration (uM) Olaparib concentration (uM)
ECs,: 0,66 + 0,30 pM ECsy: 7,04 £1,86 uM ECqo: 23,75 £5,76 uM oo 5 5
L d osigsle Otaparks (1) - OLAPA:;\B (M)
GBMDO cells 2D; 72h treatment (n=3) Mean synergy score: 13,59 Mean synergy score: -2,5 Mean synergy score: 22,77 Mean synergy score: 16,6
_ I _ o The synergistic score obtained with SynergyFinder is the excess of
100{ = = 400 £ 100 i
z z observed effect over expected effect calculated by a reference model.
% 2w s
3 3 ‘ ., . .
. I ) . O Synergistic interaction: score >+ 10
104 100 104 104 102 100 102 104 100
Topotecan concentration (uM) Ibrutinib concentration (uM) Olaparib concentration (uM) -0 O Ad d |t|Ve |nte ra ct loNn: score betwee n— 10 to + 10
ECso: 0,01 +0,01 M ECsy: 0,50 + 0,34 uM ECso: 1,16 +0,34 uM L. .
., O Antagonistic interaction: score <—10



B-Cyclodextrin NS form amorphous gel

100.0
® Olaparib_GEL
80.0 é
Cross- linking Process @ lbrutinib_GEL é
B-CD / 60.0 P
40.0 b ®
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0o 88
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Drug Release (%)

= 41%release of IBR in NS gel formulation in 48 hours
= 80 % release of OLA in NS gel formulation in 48 hours

@& @)
Hoti G. et al, Materials 2021, 14(3), 478; Formulation Viscosity at 37° C (mPas)

B-CD NS gel 3191




B-Cyclodextrin NS as a platform for chemo-
immuno therapy for pancreatic cancer

B-CD : PMDA (1:4)
W

Ultraturrax homogenizer High Pressure Homogenizer

B-cyclodextrin (B-CD) Crosslinker

Gemcitabine/Oleic Acid
ion cou p|e Average diameter + PDI Zeta potential + Ent_:apsulation D_rug
SD (nm) SD (mV) Efficiency (%) loading (%)
Blank NS 238.8+24 0.20+0.01 -30.20 + 4.55
NS-GEM 2455+5.6 0.19+0.02 -28.40 £ 3.92 98 5.5

M. Argenziano et al. InternationalJournalofPharmaceutics682(2025) 125869



NS-GEM overcome gemcitabine resistance on
PDAC cells
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ICOS as immunocheck point in cancer therapy

* Inducible T cell costimulatory factor
 1COS Ligand (CD28 or B7-H) is
expressed in:

DC, B cells, MO, epithelial cells,
Cooperation T-B Survival and proliferation fi b ro b I a S tS

Cytokine production Differentiation into Th1, Th2, Th17, T, and T,



NS-GEM were decorated with ICOS-Fc

Average diameter + PDI Zeta potential £ Encapsulation Drug loading
SD (nm) SD (mV) Efficiency (%) (%)
Blank NS 238.8+2.4 0.20 £ 0.01 -30.20 £ 4.55 - -
NS-GEM 2455+5.6 0.19£0.02 -28.40 £ 3.92 98 5.5
ICOS-Fc-NS 240.2+ 3.5 0.20 £ 0.02 -29.23+5.29
ICOS-Fc-NS-GEM 250.5+4.5 0.22 £ 0.01 28.02+4.03 98 5.5

0.D.

ICOS-Fc-NS effectively bind to ICOS-

HIS coated plate (ELISA test)
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does not alter GEM release profile
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ICOS-Fc-NS-GEM are able to inhibit invasion
and migration of MIA-Paca-2 cells
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metastasis. ¢
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B-Cyclodextrin-based polymers for anticancer
nanomedicine
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