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Challenges in Formulating Garlic Extract

*Candida tropicalis — emerging drug-resistant fungal pathogen.
*Garlic (A/lium sativum) contains 33 bioactive sulfur compounds

*Poor solubility & bioavailability: Limited absorption and rapid

N . . metabolism.
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’ ’ ’ oxygen.

glutamyl peptides, etc
*Non-polar / oil-soluble compounds — allicin, ajoene, diallyl
sulfides, vinyldithiins, polysulfides, etc.

*These compounds have strong antifungal activity.

*Strong odor & volatility: Affects patient compliance.
*Lack of standardization: No uniform pharmacopeial references.
*Short shelf life: Poor long-term stability in liquid/semisolid
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Figure 1. Major organosulfur compounds present in Garlic ; ; ; ; ; ;
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Potential Mechanism of action of Garlic in treating Candida

Infections

Cotn s e

-

/' Spray drying

” el Inhibition of = 2 Yo
ﬁ - RNA/DNA synthesis o S 29 »
{ Inhibition of Hironp e - 8

& L efflux pumps ¢ v
= = Nanoencapsulation e
_ . Plasma membrane
Garlic (Allicin) disruption C. tropicalis
Mitochondrial
Celly dysfunction

Inhibition of cell

Ix‘:vh;ﬁitfl:r?nzfizill st g ;upercﬁtical(lglcllli(; Technology Hydrogel systems
Figure 2. Mechanism of action of Garlic against C. tropicalis —‘

* Allicin, the major sulfur compound 1n garlic, exhibits Figure 5. Pharmaceutical Processing & Particle Engineering Strategies

antifungal activity by inhibiting the C. tropicalis plasma of Garlic against C. tropicalis

membrane, cell wall formation, cell division, RNA/DNA * Nanoencapsulation — improved delivery & penetration.

synthesis, efflux pumps and causes cell death. * Lyophilization (freeze-drying) — enhances stability & shelf life.
* These mechanisms collectively contribute to the * Spray drying — scalable particle formation.

inhibition of C. tropicalis biofilm formation  Hydrogel systems — mucoadhesive, sustained release, localized

* Garlic extract shows strong antifungal action against C. tropicalis.

* Particle engineering improves its stability and delivery.

 Particle engineering strategies such as Nanoencapsulation,
Lyophilization, Spray drying, SCF, and Hydrogel systems improve garlic
A : S E 2 kS s bioactive stability, bioavailability, and penetration into fungal biofilms.

Sl .» | * These engineered systems offer a promising, eco-friendly strategy to

C. tropicalis \ combat multidrug-resistant C. tropicalis infections and bridge natural

therapy with modern drug delivery science.
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