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ABSTRACT

Background

Over the past few decades, Solid Lipid Nanoparticles (SLNs) have demonstrated their potentialas an alternative
drug delivery system by overcoming the limitations of polymeric micro and nanoparticles, liposomes, and
emulsions [1]. Solid lipid nanopatrticles are site-specific and sub-colloidal lipid-based nanoparticles composed
solid lipid core (within which the drug is located depending on its hydrophobicity or hydrophilicity) surrounded
by a surfactant, which increases the drug stability, the stability and entrapment efficacy of the drug-loaded system.
These particles have numerous benefits, including safeguarding sensitive compounds from harmfulenvironmental
factorslike moisture, light, and pH [2,3]. Biological activity would be greatly diminished if this protection were
not provided for the compounds [4]. In addition, SLNs have also enhanced the biocompatibility and delivery of
lipophilic and hydrophobicdrug molecules with naturalactive ingredients such as Tea tree oil and lauric acid in
various medical applications. Therefore, the present study aimed to formulate, characterise, and determine the
antibacterialeffect of the Lauricacid (LA) and Tea Tree oil (TTO)-loaded Solid Lipid Nanoparticles (LT-SLNSs).

Lauric acid and TTO are hydrophobic drug molecules that have difficulty penetrating the skin's epithelial tissue.
Lauric acid is a carbon-12 saturated fatty acid commonly found in palm kernel and coconut oil [5]. Lauric acid
possesses good thermal, antibacterial and anti-inflammatory properties that effectively combat both Gram-
negative and Gram-positive bacteria. Additionally, it facilitates cell migration and preserves the sterility of the
wound bed. On the other hand, TTO contains several compounds, including p-cymene, 1,8-cineole, terpinen-4-
ol, and y-terpinene. These compounds are known to possess antiseptic, antibacterial, and anti-inflammatory
properties that work against both gram-negative and gram-positive bacteria [6,7]. Therefore, using Stearic acid
Solid Lipid Nanoparticlesto deliver these drugs to the site of the wound is advantageous. This is because SLNs
containing stearic acid have a high entrapment efficiency and are uniform in size, making them a potentially
effective targeted preparation for epidermal delivery [8]. Furthermore, the usage of Tween 80 to stabilize SA-
SLN results in a reduction of surface energy and prevents crystal growth. This ultimately leads to the production
of smaller nanopatrticles [9].

Methodology

The LT-SLNs were prepared by homogenization method at 17,500 rpm for 30 minutes. The prepared LT-SLNs
were then cooled at room temperature to allowthe SLN formation. Following this, the LT -SLNs were then filtered
using a 200 nm sterile syringe and stored at 2°C. The LT-SLNs formulation surface charge, composition, and
appearance were analyzed using techniques such as Zeta potential and size, HR-TEM, XRD, and FTIR. To
determine its efficacy against bacterial cells, Pseudomonas aeruginosa was used. Evaluation methods included
bacterial Growth Kinetics, Kirby-Bauer Disk Diffusion, Live/dead cell analysis using flow cytometry, and
bacterial membrane damage study.

Results

Stearic acid, lauric acid and Tea tree oil were dissolved in 99% ethanoland the LT-SLNs were prepared by
homogenizationat 17,500 rpm for 30 minutes. Table 1 represents the polydisperse index (PDI), average particle
size, and surface charge (Zp) of the SLN and LT-SLN formulations. In addition, an XRD experiment was also
performed to demonstrate the crystallographic structure and chemical composition for all SLN and LT-SLN
formulations compared to the standard lauric acid and stearic acid standard XRD readings. In addition, the
minimum inhibition concentration results are shown in Figure 1.

Table 1: Surface charge (Zeta potential) Particle size distribution of SLN and LT-SLN



Formulation | Average Particle size | Zeta Potential (mV) Particle density Index
Distribution (PSD) (d.nm)
F1 239.58 +7.96 -9.36 + 3.89 1.000
F2 284.7+17.74 -13.2+5.30 1.000
F3 2124 +£13.20 -12.1 £ 4.53 1.000
F4 344.7 £16.13 -9.05+5.20 1.000
F5 270.1£0.931 -12.3+3.78 1.000
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Figure 1: Growth Kinetic study for the formulated SLN and LT-SLNs using P aeruginosa A) MIC 12,5 Trial 1
and B) 12,5mg/ml Trial 2 for P aeruginosa bacterial study.

Conclusion

This study discussed the potential process of preparing, characterisation,and antibacterial effect of SLNsand LT-
SLNs and it may be useful for the treatment of pathogen-infected wounds. The SLNs and LT-SLNs were well-
designed with good physicochemicalproperties and biocompatibility, which allowed them to penetrate deep into
the bacterial membrane of P. aeruginosa displaying their antibacterial effect. This makes them suitable for the
treatment of pathogen-infected wounds.
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