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Dissolution, Penetration and In Vivo Absorption of Vortioxetine
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MAXIMUM VTX BINDING TO CASEIN

Binding capacity reached a maximum at 4.5 mg VTX per 2 mg CAS, after 
which excess VTX decreased the complexation ratio.

PARTICLE SIZE & ZETA POTENTIAL

F3 was selected as the optimum nano micelle: 91.10 ± 16.34 nm; PDI 0.61 ± 0.21; 
zeta potential +19.80 ± 3.20 mV.

Interpretation: stabilized VTX positive charge through CAS/PAA ionic and hydrogen 
bonding produced the smallest, most stable system.

FT-IR STRUCTURAL EVIDENCE

Disappearance/shift of characteristic VTX and polymer peaks supports 
ionic/hydrogen-bonding interactions and PAA coating of the VTX-CAS 
complex.

RELEASE: OPTIMUM VTX-POLYMERIC NANO MICELLE

Optimum nano micelle average dissolution enhancement vs VTX-free: 165.14% 
at pH 1.2 and 527.38% at pH 6.8; average dissolution rate: 0.10 and 0.16 mg/min.

DISSOLUTION ENHANCEMENT

VTX Solubility (mg/mL)

PAA nano-micellization lowered logP to 1.44 ± 0.22 and supported greater 
swelling/adherence/penetration.

Formulation 0.1 N HCl pH 6.8 Water

VTX-free 0.02 ± 0.01 0.01 ± 0.03 0.07 ± 0.05

VTX-CAS 
Complex 0.93 ± 0.04 1.98 ± 0.08 0.51 ± 0.03

VTX-
polymeric NM 7.20 ± 0.13 6.61 ± 0.18 9.79 ± 0.09

Swelling Data & MORPHOLOGY: SEM/TEM

SEM/TEM confirmed distinct nano micelle morphology and 50-100 nm particle 
distribution, supporting the DLS findings.

BIOCOMPATIBILITY

Cell viability remained comparable to control across 5-100 µg/mL, indicating 
compatibility of the optimized VTX-polymeric nano micelle in vitro.

IN VIVO ABSORPTION
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PHARMACOKINETIC ADVANTAGE

Key pharmacokinetic outcomes

Parameter VTX-polymeric NM VTX-free mini 
tablet

AUC (ng·h/mL) 35,484 ± 120.40 35,393 ± 111.42

Cmax (ng/mL) 2840 ± 44.11 2116 ± 27.11

Tmax (h) 6.00 ± 0.42 6.00 ± 0.31

Ka (1/h) 0.93 ± 0.11 0.43 ± 0.24

Absorption time 2.00 ± 0.24 h 3.90 ± 0.11 h

• VTX-CAS complexation and PAA nano-micellization together improved 
dissolution, swelling and penetration.
• The optimized F3 nano micelle showed nanoscale size, positive zeta potential, 
amorphous character and 50-100 nm morphology.
• The system is a promising oral alternative strategy to improve VTX absorption 
while avoiding hydrobromide-associated limitations.
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