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Dissolution, Penetration and In Vivo Absorption of Vortioxetine
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CHALLENGE %

Overcoming Barriers in Brain Drug Delivery

Delivering therapeutics to the brain is
extremely challenging due to multiple
physiological barriers and inefficient
delivery methods.
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GASTRIC PROTECTION

Acid-resistant coating
prevents drug degradation

ENZYME PROTECTION

Shielding from enzymatic
degradation

=] MUCOADHESION

Prolonged residence time
at the absorption site ;

EPITHELIAL PENETRATIOMN |

Facilitates transcellular ,
or paracellular transport

ABSTRACT & OBJECTIVE

STRATEGY ')

Oral Nano/micro-Delivery System: A Smart Strategy

protect, transport, and deliver therapeutics efficiently
across biological barriers to the brain.
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2. BRAIN DELIVERY & THERAPEUTIC EFFECT

EFFICIENT BRAIMN DELIVERY
Enhanced brain accumulation
Targeted distribution
Sustained therapeutic effect

adaa

Reduced systemic side effects

MNAMO VEHICLE INSIDE THE BRAIMN

OUTCOME

Transforming Brain Therapy

>

This oral nano/micro-delivery system achieves
safe, effective, and targeted brain delivery,
leading to improved therapeutic outcomes

and better quality of life.
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TARGETED DISTRIBUTIONM

Precise delivery to affected brain
regions.

SUSTAINED THERAPEUTIC EFFECT

Prolonged action for long-term
benefits.
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REDUCED SYSTEMIC SIDE EFFECTS

Minimized off-target effects and
toxicity.
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IMPROVED THERAPEUTIC OUTCOMES

Neuroprotection, regeneration,
anti-inflammatory effects, and
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I THERAPEUTIC OUTCOMES cognitive improvement.
THE CHALLENGE - Glisl Cen
Conventional drug delivery methods 3"{:‘& ' s - : .”Ja_x“- S :u-
face poor stability, low absorption, e s 1 S e a.-ﬁ"__g:;"‘
limited brain targeting, and ' A STEP FORWARD IN
2 : Cellular Liptake Mowroprotection  Mourcregenmration  derb-edlamemastory Caognithee
systemic side effects. Drug Release e e i NON-INVASIVE, EFFECTIVE,

COral Administration

Protected & Targeted Transport ﬂl Cross BBE Efficiently a Deliver Therapeutics to the Braim

PARTICLE SIZE & ZETA POTENTIAL

AND SMART BRAIN THERAPY.

FT-IR STRUCTURAL EVIDENCE
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Jotal ¥ L3, Consentrsihon (Wi mL.) Disappearancelshift of characteristic VTX and polymer peaks supports

ionic/hydrogen-bonding interactions and PAA coating of the VTX-CAS
complex.

Interpretation: stabilized VTX positive charge through CAS/PAA ionic and hydrogen

Binding capacity reached a maximum at 4.5 mg VTX per 2 mg CAS, after bonding produced the smallest, most stable system.

which excess VTX decreased the complexation ratio.

DISSOLUTION ENHANCEMENT

RELEASE: OPTIMUM VTX-POLYMERIC NANO MICELLE

Swelling Data & MORPHOLOGY: SEMITEM
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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.

BIOCOMPATIBILITY
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Cell viability remained comparable to control across 5-100 pg/mL, indicating
compatibility of the optimized VTX-polymeric nano micelle in vitro.
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IN VIVO ABSORPTION
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PHARMACOKINETIC ADVANTAGE

Key pharmacokinetic outcomes
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SEMITEM confirmed distinct hano micelle morphology and 50-100 hm particle

distribution, supporting the DLS findings.

CONCLISION

 VTX-CAS complexation and PAA nano-micellization together improved

dissolution, swelling and penetration.

 The optimized F3 nano micelle showed nanoscale size, positive zeta potential,

DOI: 10.1016/j.fhfh.2024.100189 _ VTX-free mini amorphous character and 50-100 nm morphology.
Parameter VTX-polymeric NM » The system is a promising oral alternative strategy to improve VTX absorption
Scan for Scan for the tablet

8 T full article Patent Link while avoiding hydrobromide-associated limitations.

HydrocoIII)IIIs AUC (ng-h/mL) 35,484 + 120.40 35,393 + 111.42
@% Pl b Cmax (ng/mL) 2840 + 44.11 2116 + 27.11 | _
Pt 0 Tmax (h) 6.00 + 0.42 6.00 + 0.31 Author Link Group Lin

&7 | EL Ka (1/h) 0.93 +0.11 0.43 +0.24

Absorption time 2.00£0.24 h 3.90+£0.11 h
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