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Abstract 

Solid Lipid Nanoparticles (SLNs) have gained 

significant attention for their potential in drug 

delivery, cosmetics, and food industries due to their 

ability to enhance bioavailability, protect sensitive 

compounds, and control the release of encapsulated 

substances. Coconut powder, rich in medium-chain 

triglycerides (MCTs) such as coconut oil, is an 

attractive natural lipid source for SLN formulation. 

This review explores the properties, extraction 

methods, and formulation processes of SLNs made 

from coconut oil, emphasizing their applications in 

pharmaceutical, cosmetic, and food industries. The 

advantages of SLNs formulated with coconut oil 

include improved absorption, antioxidant 

properties, and sustained release of active 

ingredients. However, challenges related to stability, 

oxidation, and particle size control must be 

addressed for optimal formulation. Overall, coconut 

oil-based SLNs present a promising, biocompatible 

solution for delivering bioactive compounds in 

various industries. 
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1.INTRODUCTION 

Solid Lipid Nanoparticles (SLNs) are gaining significant 

interest in pharmaceutical, cosmetic, and food industries 

due to their potential to improve drug delivery, enhance 

bioavailability, and protect sensitive compounds. SLNs 

are composed of solid lipids stabilized in an aqueous 

phase, and they offer a unique way to control the release 

of encapsulated substances. Given the growing demand 

for natural ingredients in formulations, coconut powder, 

which is rich in lipids, particularly coconut oil, presents 

an attractive source of material for SLN production. This 

review explores the potential of coconut powder as a 

lipid source for SLNs, focusing on its properties, 

extraction methods, formulation processes, 

applications, advantages, and challenges. 

 

2.SOLID LIPID NANOPARTICLES (SLNS): OVERVIEW 

 

SLNs are colloidal drug delivery systems composed of 

solid lipids that are stable at room temperature. They are 

typically produced through methods such as hot 

homogenization, cold homogenization, or solvent 

evaporation, resulting in nanoparticles with sizes 

ranging from 50 to 1000 nm. The lipid core of SLNs 

offers the advantages of controlled release, protection 

of active compounds, and enhanced bioavailability, 

particularly for poorly water-soluble drugs 1. 

 

Key Properties of SLNs: 

 

• Size: Typically ranges from 50 to 1000 nm. 

• Composition: Made from solid lipids, 

surfactants, and aqueous phases. 
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• Controlled Release: The solid lipid core ensures 

a sustained release profile of encapsulated 

substances. 

• Protection: SLNs protect sensitive active 

ingredients from degradation by encapsulating 

them in a solid lipid matrix. 

 

3.COCONUT POWDER: COMPOSITION AND 

CHARACTERISTICS 

 

Coconut powder, obtained from dried and ground 

coconut meat, is a rich source of lipids, proteins, and 

carbohydrates. The primary lipid component in coconut 

powder is coconut oil, which contains medium-chain 

triglycerides (MCTs), such as lauric acid (C12), caprylic 

acid (C8), and capric acid (C10). These MCTs have been 

shown to be easily absorbed by the body, making 

coconut oil an ideal lipid for SLN formulations 2. 

 

Coconut Powder Composition: 

 

• Lipids: Rich in coconut oil, primarily consisting 

of MCTs 2. 

• Proteins: Present in lower amounts, 

contributing to its nutritional value 6. 

• Carbohydrates: Includes dietary fiber and 

sugars 3. 

• Vitamins and Minerals: Contains Vitamin E and 

essential minerals like magnesium and 

potassium 6. 

 

4. COCONUT POWDER AS A SOURCE FOR LIPID 

CORE IN SLNS 

 

Coconut powder itself cannot be directly used in SLN 

formulations due to its solid and complex nature. 

Instead, the lipids (mainly coconut oil) are extracted 

from the powder, purified, and used as the lipid phase 

for SLN preparation. 

 

Extraction of Lipids from Coconut Powder 

 

To use coconut powder in SLN formulations, the lipid 

must first be extracted. Common methods of extraction 

include: 

• Cold Pressing: This method involves 

mechanical pressing of dried coconut meat to 

extract oil 4. 

• Solvent Extraction: The dried powder is mixed 

with a solvent (e.g., hexane or ethanol), which is 

then removed to obtain the oil 6. 

• Supercritical Fluid Extraction: This advanced 

method uses CO₂ under high pressure to extract 

coconut oil 4. 

 

SLN Preparation 

 

Once the coconut oil is extracted, it can be used in SLN 

formulations. The typical procedure includes: 

1. Lipid Melting: The extracted coconut oil is 

heated until it is in a molten state 1. 

2. Homogenization: The molten lipid is mixed 

with an aqueous phase containing surfactants 

(e.g., lecithin, polysorbates), which stabilize the 

formulation 1. 

3. Cooling and Solidification: The mixture is 

rapidly cooled to form solid nanoparticles 1. 

 

5.APPLICATIONS OF SLNS FORMULATED WITH 

COCONUT OIL 

 

SLNs formulated with coconut oil have diverse 

applications in the pharmaceutical, cosmetic, and food 

industries. These include: 

 

5.1 Drug Delivery Systems 

 

SLNs made with coconut oil can be used as carriers for 

hydrophobic drugs, improving their solubility and 

bioavailability. MCTs in coconut oil enhance the 

absorption of drugs by promoting lymphatic transport 

and bypassing the liver 2. 

 

Applications in Drug Delivery: 

 

• Anti-cancer Drugs: SLNs can encapsulate 

chemotherapeutic agents like paclitaxel, 

reducing side effects and enhancing efficacy 3. 

• Antibiotics: Drugs like doxycycline can be 

encapsulated in SLNs to improve their solubility 

and prolonged release 5. 

• Vitamins and Nutraceuticals: Fat-soluble 

vitamins, such as Vitamin E and D, can be 

encapsulated to enhance absorption 2. 
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5.2 Cosmetics and Skin Care 

 

The moisturizing and anti-inflammatory properties of 

coconut oil make it an ideal candidate for use in SLN-

based cosmetic formulations. SLNs can be used to 

deliver active ingredients like antioxidants, vitamins, and 

essential oils in a controlled manner. 

 

Applications in Cosmetics: 

• Anti-aging Products: SLNs can encapsulate 

ingredients like retinoids or peptides, providing 

sustained release for anti-aging effects 3. 

• Moisturizing Creams: SLNs can enhance the 

delivery of moisturizing agents, providing long-

lasting hydration 6. 

• Sun Protection: Encapsulating sunscreen 

agents in SLNs can improve their stability and 

efficiency 5. 

 

5.3 Food Industry 

 

Coconut oil-based SLNs may also find use in the food 

industry, where they could enhance the delivery of 

functional ingredients, flavors, or preservatives. 

 

6.ADVANTAGES OF COCONUT OIL-BASED SLNS 

 

• Natural and Biocompatible: Coconut oil is a 

natural, biocompatible material that is well-

suited for clean-label products 2. 

• Rich in MCTs: The presence of MCTs in coconut 

oil ensures faster absorption and enhanced 

bioavailability of encapsulated substances 4. 

• Antioxidant Properties: Coconut oil contains 

Vitamin E, a potent antioxidant, which can 

stabilize the formulation and provide additional 

benefits in cosmetics 6. 

• Sustained Release: The solid lipid core of SLNs 

ensures the sustained release of encapsulated 

drugs or active ingredients 1. 

 

7. CHALLENGES IN FORMULATING SLNS WITH 

COCONUT OIL 

 

• Oxidation: Coconut oil is susceptible to 

oxidation, which can affect the stability of SLNs. 

Proper antioxidants and stabilization 

techniques must be used 6. 

• Size Control: Achieving uniform particle size 

and controlling particle distribution can be 

challenging in SLN formulations 1. 

• Solubility and Compatibility: Ensuring 

compatibility between coconut oil and 

encapsulated active ingredients is essential to 

maintain uniformity and effectiveness 2. 

 

8. CONCLUSION 

 

Coconut powder, as a natural source of coconut oil, 

offers an excellent lipid material for SLN formulations. 

The MCTs in coconut oil enhance bioavailability and 

provide controlled release of encapsulated substances, 

making coconut oil-based SLNs suitable for a wide 

range of applications in drug delivery, cosmetics, and 

food industries. Despite challenges related to stability 

and particle size control, SLNs formulated with coconut 

oil represent a promising approach for delivering 

bioactive compounds in a natural, biocompatible 

manner. 

 

REFERENCES: 

 

[1] Müller, R. H., et al. (2000). "Solid lipid nanoparticles 

(SLN) for controlled drug delivery—A review of the 

state of the art." European Journal of Pharmaceutics 

and Biopharmaceutics, 50(1), 61-68. 

[2] Sengupta, P., et al. (2014). "Coconut oil in health and 

disease: A review." Journal of Clinical and Diagnostic 

Research, 8(10), 1-4. 

[3] Bhardwaj, S. V., et al. (2016). "Solid lipid 

nanoparticles in drug delivery systems." 

International Journal of Pharmaceutical Sciences and 

Research, 7(8), 3154-3166. 

[4] Grootveld, M., et al. (2018). "Supercritical fluid 

extraction of coconut oil." Food Chemistry, 240, 96-

103. 

[5] Zhang, X., et al. (2020). "Application of lipid 

nanoparticles in drug delivery." Current 

Pharmaceutical Biotechnology, 21(6), 449-460. 

[6] Zhou, X., et al. (2017). "Coconut oil as a natural agent 

for cosmetic formulations." Cosmetics, 4(2), 27-34. 

 


