
• Organic phase (OP, 1.74 mM with only DTX, 2.92 mM with only F2F-229, 2.33 mM with combo in acetone) • Water phase (WP) in 4% Ethanol in H2O)
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hNP prepara�on

hNP characteriza�onhNP release

• Characteriza�on of colloidal proper�es  of hNP• Drugs release study in water at 37°C • Characteriza�on of Encapsula�on efficiency  of hNP

•

Fig. 3 Quality profile of hNP as a func�on of DMSO volume: plots report hydrodynamic diameter and PdI (le�), zeta-poten�al (center), and 
encapsula�on (right). The formula�ons were obtained by keeping the drug mass constant  and varying the concentra�on of F2F-229 stocks (16, 8 and 4 
mg/mL) to modulate the volume of DMSO added to the organic phase.

Fig. 2 Quality profile of hNP at different PLGA/Drug ra�os: plots report hydrodynamic diameter and PdI (le�), zeta-poten�al (center), and encapsula�on  
(right). 
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contains DTX and F2F-229

Fig. 1 Comparison of quality profiles of hNP formula�ons obtained by different surfactant combina�ons: plots report hydrodynamic diameter and PdI 
(le�), zeta-poten�al (center), and encapsula�on  (right). 

Fig. 4 Quality profiles of single drug NP@DTX, single drug NP@F2F-229 and NP@COMBO: plots report hydrodynamic diameter and PdI (A), zeta-
poten�al (B), par�cle concentra�on (C) and encapsula�on  efficiency (D). 

Effect of different surfactant combina�ons

Quality profile of hNP

hNP release and stability

Effect of different PLGA/Drug ra�os

F2F-229 encapsula�on o�miza�on

• Chip: Hydrodynamic flow focusing (275 µm)

)• FRR: Flow rate ra�o between WP and OP
• TFR: Total flow rate (8mL/min)
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Fig. 5 Kine�c analysis of physicochemical parameters of single drug NP@DTX, single drug NP@F2F-229 and NP@COMBO samples up to 14 days. (A) 
Change in hydrodynamic diameter, (B) PdI, (C) zeta-poten�al, (D) par�cle concentra�on and drug released (E) over �me. Data are expressed as Δ 
with respect to ini�al �me (t=0 days).

DSPE-PEG(2k)+PVA+P188

PLGA/Drug: 20:1

In conclusion, the present work establishes a robust method for encapsula�ng a novel an�cancer therapeu�c for combina�on therapy. The resul�ng formula�ons demonstrate op�mal par�cle 

sizes and low PDI, and the simultaneous incorpora�on of the two drugs within the same formula�on leads to a synergis�c effect, as evidenced by an increased encapsula�on efficiency. Future 

research efforts will focus on conduc�ng in vitro studies to evaluate the biological efficacy in cellular models, as well as on exploring the poten�al of encapsula�ng siRNA to further enhance 

therapeu�c outcomes.

Hybrid nanopar�cles (hNP) are widely inves�gated in nanomedicine for controlled drug release, modula�ng pharmacokine�cs and increasing maximum tolerated dose. There are no FDA-

approved hNP available in the clinic,1 and delivering drug combina�ons with a simple hNP pla�orm. In order to explore whether delivering small molecules in combina�on can improve the 

therapeu�c u�lity of hNP, we developed hNP loaded with docetaxel (DTX) and a novel epigene�c modulator F2F-2292-5 against MDA-MB-231 triple-nega�ve breast cancer cells, ac�ng as potent 

and selec�ve histone deacetylase 6 (HDAC6) inhibitor. Alone, F2F-229 is too hydrophobic to administer conven�onally, thus necessita�ng the encapsula�on into a nanopar�cle formula�on. 
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