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DELOS nanovesicle-based thermoreversible hydrogels 
for subcutaneous drug delivery: a promising strategy 

for extended release

Conclusions
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▪ DELOS-NV-based hydrogels showed extended in-vitro release of an encapsulated 
lipophilic model compound.

▪ The release profile was tuneable based on polymer type and concentration.
▪ The platform shows strong potential for prolonged drug delivery, enhanced efficacy, 

and improved patient compliance in long-term treatments.
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Hybrid hydrogel system for long-term 
therapies

✓ Improves patient treatment compliance
✓ Protects and stabilises sensitive drugs
✓ Use of eco-friendly, sustainable technology
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Fig. 3 Antioxidant activity of the 3D-printed cookies over 30 
days of storage time. 

In-vitro release

Biphasic release: slow 
onset, then rapid 
degradation-driven 
release.

Controlled and 
extended release up to 
30 days.

▪ DELOS-NV maintained 
morphological integrity 
post-release, confirming 
their stability.

Cryo-TEM images of the PLGA-PEG-
PLGA DiD-loaded DELOS-NV-based 
hydrogels and of the final release 
medium (integrity post-release).

Cryo-TEM images of the PLCL-PEG-
PLCL DiD-loaded DELOS-NV-based 
hydrogels and of the final release 
medium (integrity post-release).

▪ Polymer type and 
concentration 
significantly affect 
release kinetics.

PLGA-PEG-PLGA PLCL-PEG-PLCL

DELOS Nanovesicles

Background and Aim

Thermoreversible hydrogel

▪ The subcutaneous route has recently gained attention 
for its potential to facilitate extended drug release, 
particularly for chronic and long-term disease 
treatments [1].

✓ Maintains therapeutic levels
✓ Reduces dosing frequency and side effects
✓ Suitable for biologics
✓ Improves patient’s compliance

▪ DELOS-NV are highly stable lipid-based unilamellar vesicles formed by the 
self-assembly of cholesterol (Chol) and a quaternary ammonium 
surfactant, capable of protecting and stabilizing hydrophilic and lipophilic 
APIs [2].
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Schematic of the DELOS 
technology for DELOS-
NV production.

▪ DELOS-NV membrane composition in this work:

DiD-loaded DELOS-NV 
showed a uniform 
nanometric size (< 100 nm; 
PDI 0.2)

Cholesterol

DiD (lipophilic model drug)

CPC (Surfactant)

▪ Thermoreversible hydrogels form in-situ subcutaneous depots via 
micellar self-assembly at body temperature. 

▪ To modulate drug release, two triblock 
copolymers were tested at 25% and 30% 
concentrations:

T °C

4 °C                                22 °C                              37 °C

The hydrogels were compatible with the DiD-loaded 
DELOS-NV, showing thermoreversible property.

▪ In-vitro release of DiD-loaded DELOS-NV and their 
post-release integrity were assessed in PBS (pH 7.4) 
using a membraneless method.

▪ Herein, we aimed to develop a DELOS 
nanovesicle-based thermoreversible 
hydrogel as a platform for extended 
delivery of active compounds.
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