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Rafael et. al, Natural Cellulose-Chitosan Hydrogel for Sustained Local Docetaxel Delivery in Cancer Therapy

Concepts: [1 JRN]eledRS

Cross-links

Chemical or physical
junctions that connect
polymer chains,
forming a stable

3D network.

A three-dimensional,
cross-linked polymer
network that absorbs
and retains large

amounts of water.

Polymer Chains

Long, flexible molecular
chains that create the
structural framework
of the hydrogel.

@ Water Absorption
Hydrophilic polymer
network absorbs
and retains water
molecules within
its structure.
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Concepts: 9 STIMULI-RESPONSIVE HYDROGELS

2.pH

Acidic or Basic

1. TEMPERATURE
Heat or Cool

SoL STATE
(DISORDERED)

LiQuID

AL\ Polymer Chain

@ Crossilinker 3. MAGNETIC FIELD
@ Solvent/lons Magnetic Induction

-~
o Cl,

1/\

)w 4. LIGHT
7N UV or Visible

5. IONIC STRENGTH

i ‘ Salt Concentration

GEL STATE
(3D CROSS-LINKED NETWORK)

SOLID-LIKE
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Non-operable ~;‘~\\ \v_‘}
Local Cancer Therapy: ovranumors S
oy " 2

@' Reduce systemic toxicity and Off-
Target effects

@ Allow a sustained and controlled
v release in situ

Post-Surgical
(Elimination of Remnant
Cancer Cells)

b Reduce the number of
v administrations
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@ Increase therapeutic effectiveness
and patient welfare

Remnant .
Cancer
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Rafael et. al, Natural Cellulose-Chitosan Hydrogel for Sustained Local Docetaxel Delivery in Cancer Therapy
o ®
Objective:
°
@ SUSTAINED LOCAL DELIVERY @ MICELLE ENCAPSULATION Q TARGETED TREATMENT

Hydrogel placed in the peritoneal cavity Hydrogel matrix gradually releases Micelles penetrate tumor and release Docetaxel
near the ovary micelle-encapsulated drug for effective cancer cell killing

Micelle uptake
by cancer cell

Docetaxel —O
release ‘ ¢

@ Polymeric Micelle

Dr‘ug-loaded @ Docetaxel (DTX)
micelle

@ Localized therapy at tumor site

(® Sustained release over extended period ,.
0
“Cancer cell death

3 Minimized systemic exposure ;
CC Hydrogel Matrix (apoptosis)

€9 Reduced side effects
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Results:

Y oas
2> Composition:

(A N

Chitosan + Carboxymethylcellulose + Fum

- W
< R

o Physically crosslinked Hydrogel
o Stronger interactions with time
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Results:

e PHYSICOCHEMICAL CHARACTERIZATION 3

2 4 6
C. ¢ oo . - N——
m3rc [ .. 1 , | ’ ‘ A Distance (mm)
2%10°+ Vo .
H. 300 -G' (Pa) L gx10¢-
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= © 100 — 2x10%-
5%1044 L\
0 i i : e K 200 400 600 "0 500 1000
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o pH-dependent gelation o Thixotropic behavior: less viscous when

o 3D porous morphology shear is applied and recovers its structure
olnjectable and viscosity over time — Depot System
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0 IN VITRO VALIDATION - 2D MODELS \
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Results:

@ /N VITRO VALIDATION - 3D MODELS
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o Micelles released from the hydrogel penetrate
3D spheroids and promote cell cytotoxicity,
lower than the free or the encapsulated drug

Carbohydrate Polymer Technologies and

Applications

Volume 14, June 2026, 101120

2

Naturally-derived cellulose-chitosan soft-
hydrogel for sustained local docetaxel
micelles delivery: from in silico modeling to
preclinical validation in ovarian and
glioblastoma models
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Results:
)=

POSTER N°

Journal of Controlled Release
Volume 381, 10 May 2025, 113616
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Preclinical evaluation of several polymeric
micelles identifies Soluplus®-docetaxel as
the most effective candidate in multiple

458  glioblastoma models
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Conclusions:

o Safe hydrogel
o Slow release of the cargo

o Therapeutic efficacy of the small amount of drug
released

o Versatile platform for the local sustained release of
chemotherapeutics

In vivo efficacy of the hydrogels
oh going!
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