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Abstract: Pain relief products are commonly utilized to alleviate musculoskeletal pain, headaches, and minor discomforts. 

Herbal formulations present a safer option compared to synthetic painkillers because of their natural ingredients and 

minimal adverse effects. This review emphasizes the creation and assessment of a herbal roll-on designed for pain relief, 

using coconut oil as a base along with menthol, peppermint oil, clove oil, and garlic oil. The review examines the mechanism 

by which these ingredients operate, along with their therapeutic properties. Key factors such as stability, homogeneity, and 

spreadability are essential for ensuring the effectiveness of the roll-on. This review underscores the importance of herbal 

essential oils in managing pain and outlines a systematic approach for developing a stable and effective roll-on formulation. 
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I. INTRODUCTION 

 

Pain is a global health issue impacting millions of 

people around the world. It can be caused by a range of 

conditions, such as musculoskeletal disorders, headaches, 

arthritis, nerve damage, and soreness after exercise. The 

Global Burden of Disease Study (GBD) indicates that chronic 

pain conditions, especially low back pain and migraines, are 

among the top causes of disability globally[1]. 

 
 Challenges with Traditional Pain Management 

Techniques  

Traditional pain management approaches primarily 

depend on nonsteroidal anti-inflammatory drugs (NSAIDs), 

opioids, and topical analgesics. Although these medications 

can provide temporary relief, they come with considerable 

drawbacks: 

 

 NSAIDs (e.g., ibuprofen, aspirin, diclofenac): Prolonged 

use is linked to gastrointestinal ulcers, kidney damage, 

and cardiovascular risks [2]. 

 Opioids (e.g., morphine, oxycodone): They are highly 

addictive, posing a risk of dependence and overdose 
[3].The opioid crisis in nations like the United States 

underscores the need for safer alternatives [4]. 

 Topical Analgesics (e.g., synthetic gels and creams): 

Many of these products include methyl salicylate or 

capsaicin, which may lead to skin irritation and allergic 

reactions [5]. Some formulations contain synthetic 

preservatives and chemical stabilizers that raise safety 

concerns. 

Given these limitations, there is a rising interest in 

herbal and natural formulations for pain relief, which can 

provide similar efficacy with fewer side effects. 

 

 Herbal Roll-Ons: A Natural and Efficient Option 

Herbal roll-ons have gained recognition as a convenient, 

non-invasive, and effective means of pain relief. Unlike oral 

medications, which require time to act on the affected area, 

roll-ons apply active compounds directly where pain occurs, 

enabling quick relief. They also provide: 

 

 Targeted action: Direct application to affected areas 

enhances absorption. 

 Minimal systemic effects: Topical application decreases 

the risk of side effects compared to oral NSAIDs or 

opioids. 

 Natural composition: Free from synthetic additives, 

lowering the chance of allergic reactions. 

 

 Key Components in Herbal Roll-Ons for Pain Relief 

Herbal roll-ons utilize essential oils and plant-based 

compounds that have well-established analgesic and anti-

inflammatory properties. The current formulation includes: 

 

 Menthol (Mentha arvensis): Offers a cooling effect that 

mitigates pain perception [6]. 

 Peppermint Oil (Mentha piperita): Contains menthol, 

which relaxes muscles and enhances circulation [7]. 

 Clove Oil (Syzygium aromaticum): Loaded with eugenol, 

a powerful natural anesthetic [8]. 
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 Garlic Oil (Allium sativum): Rich in allicin, known for its 

anti-inflammatory and circulation-enhancing properties 
[9]. 

 Coconut Oil (Cocos nucifera): Serves as a carrier oil, 

promoting better absorption of active ingredients [10]. 

 

 Scientific Evidence Supporting Herbal Pain Relief 

Multiple studies have verified the effectiveness of 

essential oils in managing pain: 

 

 Research by Meamarbashi & Rajabi (2013) demonstrated 

that peppermint oil significantly alleviated muscle 

soreness and headaches due to its muscle-relaxant and 

analgesic qualities [11]. 

 A clinical trial by Saketkhoo et al. (2016) found that clove 

oil provided pain relief comparable to benzocaine in 

dental pain treatment [12]. 

 A study by Banerjee et al. (2020) confirmed that topical 

application of menthol led to significant reductions in pain 

perception among osteoarthritis patients [13]. 

 

 Aim of This Review 

This review seeks to: 

 

 Investigate the mechanism of action of the primary 

ingredients. 

 Discuss their therapeutic advantages in pain relief. 

 Examine the formulation and evaluation of a herbal roll-

on using coconut oil as its base.With the growing demand 

for safe and effective herbal pain relief options, this study 

emphasizes the scientific and clinical potential of essential 

oil-based roll-ons for managing headaches, muscle pain, 

and joint discomfort. 

 

 

 

 

II. MECHANISM OF ACTION 

 

The pain-relieving effects of the herbal roll-on stem 

from the combined actions of its active components:   

 

 Menthol:   

 

 Interacts with TRPM8 receptors, creating a cooling effect 

that decreases pain perception.   

 Induces local vasodilation, enhancing blood flow.   

 

 Peppermint Oil:   

 

 Contains menthol and menthone, which have pain-

relieving and muscle-relaxing properties.   

 Modulates nociceptors in the skin to inhibit pain signals.   

 

 Clove Oil:   

 

 Contains eugenol, a natural pain reliever that obstructs 

nerve pain signals.   

 Possesses anti-inflammatory and antimicrobial 

characteristics.   

 

 Garlic Oil:   

 

 Loaded with sulfur compounds (allicin, diallyl disulfide) 

that demonstrate anti-inflammatory benefits.   

 Enhances blood circulation, alleviating muscle stiffness 

and discomfort.   

 

 Coconut Oil:   

 

 Serves as a carrier oil, facilitating the deep absorption of 

essential oils.   

 Exhibits mild anti-inflammatory and moisturizing effects. 

 
Fig 1: Mechanism of Action 
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III. KEY INGREDIENTS 

 

Herbal roll-ons employ essential oils and plant-derived 

substances recognized for their analgesic and anti-

inflammatory effects. The current formulation includes: 

 

 Menthol (Mentha arvensis): Delivers a cooling effect that 

helps diminish pain perception [6]. 

 Peppermint Oil (Mentha piperita): Contains menthol, 

which relaxes muscles and enhances blood flow [7]. 

 Clove Oil (Syzygium aromaticum): Abundant in eugenol, 

a powerful natural pain reliever [8]. 

 Garlic Oil (Allium sativum): Rich in allicin, known for its 

anti-inflammatory and circulation-boosting properties [9]. 

 Coconut Oil (Cocos nucifera): Functions as a carrier oil, 

improving the absorption of active components [10]. 

 

 Scientific Rationale for Herbal Pain Relief 

Numerous studies have validated the effectiveness of 

essential oils in managing pain: 

 

 A research study by Meamarbashi & Rajabi (2013) found 

that peppermint oil significantly alleviated muscle 

soreness and headaches due to its muscle-relaxing and 

pain-relieving properties [11]. 

 In a clinical investigation by Saketkhoo et al. (2016), 

clove oil was demonstrated to offer pain relief similar to 

benzocaine in managing dental pain [12]. 

 Research conducted by Banerjee et al. (2020) confirmed 

that the topical use of menthol significantly diminished 

pain perception in individuals with osteoarthritis [13]. 

 

IV. CONCLUSION 

 

Creating a herbal roll-on for pain relief using coconut 

oil as a base offers a natural, safe, and effective alternative to 

synthetic pain medications. The blend of menthol, 

peppermint, clove, and garlic oil provides quick relief, deep 

absorption, and lasting effects. Ensuring stability and 

uniformity is crucial for optimizing the formulation. Future 

studies should concentrate on clinical trials, improved 

stability assessments, and exploring additional herbal extracts 

to enhance the effectiveness of herbal roll-ons in pain 

management. 
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