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INTRODUCTION 

Inflammation is a fundamental biological response 

orchestrated by the body's immune system to combat 

harmful stimuli and maintain tissue homeostasis. It 

serves as a critical defense mechanism against 

pathogens, damaged cells, and environmental irritants. 

The process of inflammation is highly dynamic and 

involves a complex interplay of cellular and molecular 

events.
[1]

 Acute inflammation is characterized by rapid 

onset and the classic signs of redness, heat, swelling, 

pain, and loss of function. It is a short-lived response 

aimed at neutralizing the initial insult and initiating 

tissue repair. Conversely, chronic inflammation is a 

sustained and maladaptive response that can arise from 

unresolved acute inflammation, autoimmune disorders, 

or persistent exposure to injurious agents.
[2]

 Chronic 

inflammation is implicated in the pathogenesis of 

numerous diseases, including cardiovascular disorders, 

autoimmune conditions, and cancer. Understanding the 

cellular and molecular mechanisms underlying 

inflammation is crucial for the development of effective 

therapeutic interventions aimed at modulating the 

immune response and restoring tissue homeostasis.
[3]

 

 

 

Introduction to Herbal-Based Hytosomes Gel 

Herbal-based phytosomes gel represents a promising 

approach in the field of natural medicine for the 

management of various health conditions, including 

inflammation. Phytosomes are advanced delivery 

systems that enhance the bioavailability and efficacy of 

herbal extracts by incorporating them into phospholipid 

complexes. This technology allows for improved 

absorption of the active constituents, thereby enhancing 

their therapeutic effects.
[4]

 

 

The use of herbal remedies dates back centuries, with 

traditional medicine systems such as Ayurveda and 

Traditional Chinese Medicine (TCM) harnessing the 

healing properties of plants for therapeutic purposes. In 

recent years, there has been a resurgence of interest in 

herbal medicine due to growing consumer demand for 

natural and holistic approaches to healthcare.
[5]

 

 

Phytosomes offer several advantages over conventional 

herbal formulations. By forming complexes with 

phospholipids, phytosomes mimic the natural lipid 

composition of cell membranes, facilitating better 

absorption of the herbal compounds into the body. This 

enhanced bioavailability ensures that higher 
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concentrations of the active ingredients reach their target 

tissues, leading to improved therapeutic outcomes.
[6,7]

 

 

Moreover, the gel formulation provides a convenient and 

localized delivery system for the phytosome complexes, 

allowing for targeted application to inflamed areas. This 

targeted approach minimizes systemic side effects and 

maximizes the therapeutic effects of the herbal 

extracts.
[8]

 

 

Herbal-Based Phytosomes 

Phytosomes are innovative delivery systems designed to 

enhance the bioavailability and efficacy of herbal 

extracts. They are formed by complexing standardized 

herbal extracts with phospholipids, typically 

phosphatidylcholine derived from soy lecithin. This 

molecular complexation transforms the hydrophobic 

constituents of the herbal extract into a more hydrophilic 

form, improving their solubility in aqueous environments 

and enhancing absorption by the body.
[9] 

 

The phospholipid component of phytosomes mimics the 

natural structure of cell membranes, which are primarily 

composed of phospholipid bilayers. This structural 

similarity facilitates the integration of phytosomes into 

cell membranes, allowing for easier passage of the 

encapsulated herbal compounds across biological 

barriers, such as the gastrointestinal tract and cell 

membranes.
[10]

 

 

Phytosomes exhibit superior bioavailability compared to 

conventional herbal extracts due to several factors. First, 

the phospholipid complexation increases the stability of 

the herbal constituents and protects them from 

degradation by enzymes and gastric acid in the digestive 

system. This protection ensures that a higher proportion 

of the active compounds survive the harsh conditions of 

the gastrointestinal tract and reach systemic circulation 

intact.
[11]

 

 

Second, the enhanced solubility of phytosomes in both 

water and lipids promotes efficient absorption across the 

intestinal epithelium. The presence of phospholipids also 

facilitates the transport of the herbal compounds across 

cell membranes, enabling better distribution to target 

tissues and organs.
[12]

 

 

Phytosomes offer versatility in formulation, allowing for 

the development of various dosage forms such as tablets, 

capsules, powders, and topical preparations like gels and 

creams. This flexibility enables tailored delivery of 

herbal extracts to meet specific therapeutic needs and 

preferences.
[13]

 

 

Advantages of Using Herbal-Based Phytosomes 

Herbal-based phytosomes offer several advantages over 

traditional herbal formulations, making them an 

attractive option for enhancing the efficacy and 

bioavailability of herbal extracts. Here are some key 

advantages: 

1. Improved Bioavailability: Phytosomes enhance the 

absorption of herbal compounds by converting them 

into a more readily absorbable form. The 

complexation with phospholipids increases the 

solubility and stability of the herbal constituents, 

facilitating their absorption across biological 

membranes and improving their bioavailability 

compared to standard herbal extracts.
[14]

 

 

2. Enhanced Pharmacokinetics: Phytosomes exhibit 

altered pharmacokinetic profiles compared to free 

herbal extracts. They are absorbed more efficiently 

and reach systemic circulation at higher 

concentrations, leading to faster onset of action and 

prolonged duration of therapeutic effects.
[15]

 

 

3. Targeted Delivery: Phytosomes can be designed to 

target specific tissues or organs, allowing for 

localized delivery of herbal compounds. This 

targeted approach minimizes systemic side effects 

and maximizes the therapeutic efficacy of the herbal 

extract, particularly in the treatment of localized 

conditions such as skin disorders or joint 

inflammation.
[16]

 

 

4. Increased Stability: The complexation of herbal 

extracts with phospholipids enhances their stability 

and protects them from degradation by enzymes and 

gastric acid in the digestive system. This improved 

stability ensures that a higher proportion of the 

active compounds survive the harsh conditions of 

the gastrointestinal tract and reach systemic 

circulation intact.
[17]

 

 

5. Versatility in Formulation: Phytosomes offer 

versatility in formulation, allowing for the 

development of various dosage forms such as 

tablets, capsules, powders, and topical preparations 

like gels and creams. This flexibility enables tailored 

delivery of herbal extracts to meet specific 

therapeutic needs and preferences.
[18]

 

 

6. Synergistic Effects: Phytosomes may exhibit 

synergistic effects due to the combination of herbal 

compounds with phospholipids. The phospholipid 

component may enhance the activity of the herbal 

extract or provide additional health benefits, such as 

antioxidant or anti-inflammatory effects.
[19]

 

 

7. Complementary to Conventional Therapy: 

Phytosomes can complement conventional therapies 

by enhancing the efficacy of herbal extracts and 

reducing the dosage required to achieve therapeutic 

effects. This may lead to improved patient 

compliance and reduced risk of adverse effects 

associated with high-dose herbal 

supplementation.
[20]
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Examples of Herbs Commonly Used In Phytosome Formulations 

Herb Active Compound Properties Common Applications 

Turmeric (Curcuma 

longa) 
Curcumin 

Anti-inflammatory, 

antioxidant 

Arthritis, inflammatory bowel 

disease 

Milk Thistle 

(Silybum marianum) 
Silymarin 

Hepatoprotective, liver 

support 
Liver health supplements 

Ginkgo Biloba 

(Ginkgo biloba) 
Flavonoids, Terpenoids 

Neuroprotective, 

vasodilatory 

Cognitive function, peripheral 

vascular diseases 

Green Tea (Camellia 

sinensis) 

Epigallocatechin 

gallate (EGCG) 

Antioxidant, anti-

inflammatory 

Weight management, 

cardiovascular health, skin 

protection 

Boswellia 

(Boswellia serrata) 
Boswellic acids 

Anti-inflammatory, 

analgesic 

Joint health, inflammation-related 

conditions 

 

Mechanism of Action 

Phytosomes interact with the body through a series of 

mechanisms that influence their absorption, distribution, 

metabolism, and excretion. These interactions are crucial 

for optimizing the bioavailability and efficacy of the 

active compounds contained within phytosome 

formulations. 

 

Enhanced Absorption 

Phytosomes improve the absorption of herbal 

compounds by incorporating them into phospholipid 

complexes. The phospholipid component of phytosomes 

mimics the natural structure of cell membranes, 

facilitating their integration into the lipid bilayer. This 

structural similarity promotes efficient absorption across 

biological membranes, including the intestinal 

epithelium, leading to increased bioavailability of the 

active constituents.
[21,23]

 

 

Protection from Degradation 

Phytosomes provide protection to herbal compounds 

from degradation by enzymes and gastric acid in the 

digestive system. The phospholipid coating shields the 

encapsulated compounds, preventing premature 

degradation and ensuring their survival through the harsh 

conditions of the gastrointestinal tract. This protection 

enhances the stability of the active constituents and 

improves their chances of reaching systemic circulation 

intact.
[24,26]

 

 

Improved Tissue Distribution 

Once absorbed, phytosomes are transported via the 

bloodstream to various tissues and organs throughout the 

body. The phospholipid component facilitates the 

passage of phytosomes across cell membranes, allowing 

for better distribution of the encapsulated herbal 

compounds to target tissues. This improved tissue 

distribution ensures that higher concentrations of the 

active constituents reach their intended sites of action, 

enhancing the therapeutic effects of phytosome 

formulations.
[27,29]

 

 

Metabolism and Excretion 

Phytosomes undergo metabolism and elimination 

processes similar to other lipid-based formulations. The 

phospholipid complexes may be metabolized by 

enzymes in the liver or other tissues, leading to the 

release of the encapsulated herbal compounds. These 

metabolites may then undergo further biotransformation 

before being excreted from the body via urine or 

bile.
[30,32]

 

 

Specific Mechanisms Involved in Reducing 

Inflammation 

Anti-Inflammatory Activity 

Many herbal compounds contained in phytosomes 

possess inherent anti-inflammatory properties. For 

example, curcumin from turmeric, quercetin from green 

tea, and boswellic acids from Boswellia serrata have 

been extensively studied for their ability to inhibit pro-

inflammatory pathways, such as the NF-κB pathway, and 

reduce the production of inflammatory mediators like 

cytokines and prostaglandins.
[33,34]

 

 

Modulation of Immune Response 

Phytosomes can modulate the immune response by 

regulating the activity of immune cells involved in 

inflammation, such as macrophages, lymphocytes, and 

dendritic cells. Compounds like flavonoids and 

polysaccharides found in herbs like astragalus and 

echinacea have been shown to exert immunomodulatory 

effects, enhancing the body's ability to resolve 

inflammation.
[35,36]

 

 

Oxidative Stress Reduction 

Some herbal compounds encapsulated in phytosomes 

possess antioxidant properties, which can help reduce 

oxidative stress and inflammation. Antioxidants 

scavenge free radicals and reactive oxygen species 

(ROS) that contribute to tissue damage and 

inflammation. Examples of herbs rich in antioxidants 

include green tea, grape seed extract, and milk 

thistle.
[37,38]

 

 

Inhibition of Enzymes 

Certain herbal compounds found in phytosomes can 

inhibit enzymes involved in the inflammatory process, 

such as cyclooxygenase (COX) and lipoxygenase (LOX). 

By blocking the activity of these enzymes, phytosomes 

can decrease the production of pro-inflammatory 

prostaglandins and leukotrienes, thereby attenuating 
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inflammation. For instance, gingerol from ginger and 

curcumin from turmeric are known COX inhibitors.
[39,40]

 

 

Reduction of Vascular Permeability 

Phytosomes can help reduce vascular permeability, 

thereby limiting the extravasation of inflammatory cells 

and mediators into tissues. Compounds like quercetin 

and rutin found in herbs like Ginkgo biloba and horse 

chestnut have been shown to strengthen capillary walls 

and reduce edema associated with inflammation.
[41-42]

 

Pain Relief 

Many herbal compounds encapsulated in phytosomes 

possess analgesic properties, which can alleviate pain 

associated with inflammation. Capsaicin from chili 

peppers and salicin from white willow bark are examples 

of natural analgesics that can be incorporated into 

phytosome formulations to provide pain relief.
[42-43] 

 

 

Table 2: Comparative Analysis Between Phytosomes and Conventional Anti-Inflammatory Drugs Presented in a 

Tabular Form. 

Aspect Phytosomes 
Conventional Anti-Inflammatory 

Drugs 

Origin Derived from natural herbal extracts Synthetic compounds developed in labs 

Mechanism of 

Action 
Multi-targeted, diverse mechanisms Single-targeted, specific pathways 

Bioavailability 
Enhanced absorption and tissue 

penetration 
Limited bioavailability, especially orally 

Side Effects Generally mild, minimal adverse effects Range of potential adverse effects 

Long-term Benefits Support overall health and well-being Short-term symptom relief 

Safety Profile Favorable safety profile Higher risk of adverse effects 

 

Formulation Considerations For Herbal Phytosomes 

Gel 

When formulating a herbal phytosomes gel, several 

considerations are pivotal to ensure the stability, 

efficacy, and safety of the product. First and foremost, 

the selection of herbal extracts plays a crucial role. It is 

essential to choose extracts with proven therapeutic 

efficacy and compatibility with the gel base. This entails 

assessing the solubility and stability of the active 

compounds within the chosen extracts to ensure their 

optimal incorporation into the phytosomes. Additionally, 

the preparation of phytosome complexes is paramount, 

involving the incorporation of herbal extracts into 

phospholipid carriers using methods such as thin-film 

hydration or solvent evaporation. The formulation 

parameters need to be optimized to achieve maximum 

encapsulation efficiency and stability of the 

phytosomes.
[45]

 

 

Moreover, the selection of a suitable gel base is critical. 

Gel bases like carbomer, hydroxyethyl cellulose, and 

agarose provide stable and homogeneous matrices for the 

incorporation of phytosomes. Rheological properties, 

compatibility with phytosomes, and skin compatibility 

are factors to consider when selecting the gel base. 

Enhancers or penetration enhancers may also be 

incorporated to improve skin penetration and absorption 

of phytosomes. These enhancers, such as glycerin or 

propylene glycol, need to be carefully evaluated for 

concentration and compatibility to prevent skin 

irritation.
[46]

 

 

Additionally, stabilizers and preservatives are necessary 

to maintain the stability and shelf-life of the gel. 

Antioxidants like vitamin E and preservatives such as 

parabens or phenoxyethanol help prevent oxidation of 

herbal compounds and inhibit microbial growth, 

respectively. pH adjustment is another critical 

consideration to ensure compatibility with the skin and 

stability of the phytosomes. Buffering agents like citric 

acid or sodium hydroxide can be used to achieve the 

desired pH range of around 5.5 to 7.0.
[47]

 

 

It is imperative to conduct compatibility testing to assess 

the physical and chemical compatibility of all 

components in the formulation. Analytical testing for 

parameters such as viscosity, pH, active ingredient 

content, and microbial contamination should be 

performed to meet regulatory standards and ensure 

product safety. Finally, appropriate packaging materials 

should be chosen to protect the gel formulation from 

light, moisture, and air exposure during storage.
[47]

 

 

Methods of Administration  

Phytosome formulations offer diverse methods of 

administration, tailored to address a wide array of 

therapeutic needs and patient preferences. Orally, 

phytosomes are commonly encapsulated in capsules, 

tablets, or administered as liquid suspensions, facilitating 

systemic absorption and distribution of herbal 

compounds throughout the body.
[48]

 This route is 

effective for managing systemic conditions such as 

inflammation, oxidative stress, and metabolic disorders. 

Topical administration of phytosome gels, creams, 

lotions, or patches provides localized relief by targeting 

specific areas of inflammation or skin conditions.
[49]

 This 

method allows for direct application to the affected area, 

ensuring targeted delivery of herbal compounds for 

maximum efficacy. Inhalation of phytosome aerosols or 

nebulized solutions enables direct delivery of herbal 

compounds to the respiratory tract, making it suitable for 

managing respiratory ailments like asthma or 
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bronchitis.
[50]

 Ophthalmic administration via eye drops or 

ointments ensures direct contact with ocular tissues, 

effectively treating various eye conditions such as 

conjunctivitis or dry eyes.
[51]

 Additionally, rectal 

suppositories offer localized delivery to the lower 

gastrointestinal tract, beneficial for managing conditions 

like hemorrhoids or inflammatory bowel disease. In 

select cases, parenteral administration via injection may 

be employed for immediate systemic delivery, typically 

in clinical settings. Each method of administration 

provides unique advantages in terms of absorption 

kinetics, bioavailability, and targeted delivery, allowing 

for tailored therapeutic approaches to meet individual 

patient needs. 

 

Factors Influencing Bioavailability and Absorption 

Several factors influence the bioavailability and 

absorption of phytosome formulations, impacting their 

therapeutic efficacy. These factors encompass both 

formulation-related aspects and physiological 

considerations. 

 

Formulation-Related Factors 

1. Phytosome Composition: The composition of 

phytosomes, including the type and ratio of herbal 

extract to phospholipids, significantly affects their 

bioavailability. Properly formulated phytosomes 

with optimized composition enhance the solubility 

and stability of herbal compounds, facilitating their 

absorption.
[52]

 

 

2. Particle Size and Morphology: The particle size and 

morphology of phytosomes play a crucial role in 

their absorption. Smaller particle sizes and uniform 

morphology improve the surface area available for 

absorption, thereby enhancing bioavailability.
[53]

 

 

3. Phospholipid Type: The choice of phospholipid 

carrier influences the bioavailability of phytosomes. 

Different phospholipids have varying affinities for 

herbal compounds, affecting their encapsulation 

efficiency and release kinetics.
[54]

 

 

4. Excipients and Stabilizers: The selection of 

excipients and stabilizers in phytosome formulations 

can impact their absorption characteristics. 

Excipients that enhance solubility, stability, and 

dispersibility of phytosomes contribute to improved 

bioavailability.
[55]

 

 

Physiological Factors 

1. Gastrointestinal pH and Transit Time: The pH of the 

gastrointestinal tract and transit time influence the 

dissolution and absorption of phytosomes. Factors 

such as gastric pH, intestinal motility, and presence 

of food affect the release of herbal compounds from 

phytosomes and their subsequent absorption .
[56]

 

 

2. Intestinal Permeability: Intestinal permeability 

determines the extent to which phytosomes can 

cross the intestinal epithelium and enter systemic 

circulation. Factors such as membrane composition, 

tight junction integrity, and efflux transporters affect 

the permeability of phytosomes.
[57]

 

 

3. First-Pass Metabolism: Phytosomes undergo first-

pass metabolism in the liver, which can reduce their 

bioavailability. Metabolic enzymes and transporters 

in the liver metabolize herbal compounds, leading to 

decreased plasma concentrations and 

bioavailability.
[58]

 

 

4. Gut Microbiota: The gut microbiota play a role in 

the metabolism and biotransformation of herbal 

compounds from phytosomes. Interactions between 

phytosomes and gut microbiota can affect the 

absorption, distribution, and metabolism of herbal 

compounds.
[59]

 

 

Challenges and Limitations 

Herbal phytosome gels offer promising therapeutic 

benefits, yet they come with certain potential drawbacks. 

Skin sensitivity poses a concern as some individuals may 

experience irritation or allergic reactions to specific 

herbal extracts or excipients used in the formulation. 

This limitation might restrict the usage of phytosome 

gels, particularly in individuals with sensitive skin or 

pre-existing dermatological conditions. Additionally, 

herbal extracts with intense coloration can cause 

staining, potentially affecting patient compliance and 

acceptability, especially if the staining is persistent. 

Furthermore, strong odors associated with certain herbal 

extracts may deter some users, impacting the overall user 

experience and adherence to treatment. Maintaining 

storage stability is another challenge, as phytosome gels 

may degrade over time due to exposure to environmental 

factors, potentially compromising their efficacy. Lastly, 

the cost of herbal phytosome gels may be higher 

compared to conventional formulations, potentially 

limiting accessibility for some patients. 

 

CONCLUSION 

In summary, the use of herbal-based phytosome gels for 

inflammation management presents both opportunities 

and challenges. Key findings include the potential 

benefits of phytosome technology in enhancing the 

bioavailability and efficacy of herbal extracts, thereby 

improving their therapeutic outcomes. However, 

challenges such as formulation stability, standardization, 

and patient acceptance need to be addressed to maximize 

the clinical utility of these formulations. 

 

The findings underscore the importance of further 

research and development in the field of herbal-based 

phytosome gels. Clinically, healthcare practitioners can 

consider integrating phytosome formulations into their 

treatment regimens for patients with inflammatory 

conditions. However, ongoing efforts are needed to 

optimize formulation parameters, enhance quality control 
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measures, and address patient-related factors to ensure 

the safety, efficacy, and acceptance of these products. 

 

Future developments in herbal medicine and phytosome 

technology should focus on refining formulation 

strategies, exploring novel delivery methods, and 

investigating synergistic combinations of herbal extracts 

for enhanced therapeutic effects. Additionally, 

advancements in personalized medicine and 

nutrigenomics offer exciting opportunities for tailoring 

phytosome formulations to individual patient needs, 

improving treatment outcomes, and promoting 

personalized healthcare approaches. 

 

In conclusion, herbal-based phytosome gels hold 

significant promise as a novel approach to inflammation 

management. By harnessing the synergistic effects of 

herbal extracts and phospholipid carriers, phytosome 

technology offers enhanced bioavailability, targeted 

delivery, and improved therapeutic outcomes compared 

to conventional formulations. Despite existing 

challenges, continued research and innovation in this 

field have the potential to revolutionize inflammation 

treatment and improve the quality of life for patients 

worldwide. As we move forward, collaboration between 

researchers, healthcare providers, and industry 

stakeholders will be crucial in unlocking the full 

potential of herbal-based phytosome gels in 

inflammation management. 
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