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GRAPHICAL ABSTRACT

OPTIMIZATION & SOLUBILITY TESTIING

Optimized nanoparticle preparation P2 Solubility

• Particle size: 90.40 ± 20.90 nm
• PDI: 0.32 ± 0.03
• Zeta potential: −33.22 ± 0.22 mV
• Encapsulation efficiency: 88.37 ± 0.04%

CONTROLLED RELEASE & GELATION

F2 GEL CHARACTERISTICS

IN VITRO HCT-116 ACTIVITY

IN VIVO ABSORPTION
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Group 0.1 N HCl 
Solubility pH 6.8 Solubility

DAPA raw 1.05 ± 0.02 1.20 ± 0.02

DAPA–PVA–SA–
NPs 1.90 ± 0.04 2.03 ± 0.04

ONCOGENIC & INFLAMMATORY MARKERS

IN VIVO ABSORPTION

v

ONCOGENIC & INFLAMMATORY MARKERS (HCT-116)

Compared with free DAPA, DAPA-PVA-
SA-NPs reduced:
• KRAS: 45.20±2.50 → 15.80±1.40 pg/mL
• TGF-β: 52.70±3.00 → 17.20±1.60 pg/mL
• IL-6: 44.90±2.40 → 15.60±1.30 pg/mL
• TNF-α: 50.30±2.60 → 17.90±1.20 pg/mL

F2 showed the strongest, most compact, and most durable 
gravity-induced hydrogel mass.

IN SITU GEL CHARACTERIZATION

PXRD DAPA crystalline peaks were attenuated/disappeared after 
nanoencapsulation, supporting amorphous transformation

TEM confirmed nanoscale polymeric morphology

PXRD and TEM CHARACTERIZATIONS

IN VITRO HCT-116 ACTIVITY

IC50 values: DAPA-PVA-SA-NPs 12.47±0.68 

µg/mL (~30.5 µM), blank PVA-SA NPs 

16.61±0.91 µg/mL, free DAPA 19.12±1.23 

µg/mL (~46.8 µM).
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