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Abstract. 

This paper delves into the innovative creation of a Shallot Herbal Inhaler, a novel product 
merging traditional herbal remedies with current technological advancements. The inhaler harnesses 
the medicinal properties of shallots (Allium ascalonicum), focusing on their potential benefits for 
respiratory health. We discuss the design process, prototype development, and the product's distinctive 
features, such as its composition and potential antibacterial effectiveness. The paper also examines the 
therapeutic significance of shallots, particularly their use in addressing respiratory issues. This study 
aims to offer a comprehensive understanding of the Shallot Herbal Inhaler, setting a foundation for its 
potential use in healthcare and wellness. 
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1. Introduction 

The growing interest in alternative and complementary medicine has led to the resurgence of 
traditional remedies. Among these, herbal treatments hold a prominent place due to their historical use 
and potential health benefits. The Allium family, particularly shallots (Allium ascalonicum), has been 
recognized for its medicinal properties, including antimicrobial, anti-inflammatory, and antioxidant 
effects. This paper explores the development of a Shallot Herbal Inhaler, a novel product designed to 
leverage these properties for respiratory health. 

1.1 Background and Significance 
Herbal medicine has been an integral part of human healthcare for centuries, offering natural and 
often holistic approaches to treating various ailments. Shallots, specifically, have been used in 
culinary and medicinal contexts for their unique flavor and therapeutic properties. In regions such as 
Southeast Asia, shallots are not only a staple in cooking but also a valued component in traditional 
medicine for treating respiratory conditions. 

1.2 Objectives of the Study 
The primary objectives of this study are to: 

1. Develop a prototype for a Shallot Herbal Inhaler. 
2. Analyze the chemical composition of shallot extract. 
3. Evaluate the antibacterial and anti-inflammatory properties of the inhaler. 
4. Assess user feedback and the inhaler's efficacy in providing respiratory relief. 
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2. Literature Review 

2.1 Medicinal Properties of Shallots (Allium ascalonicum) 
Shallots, a member of the Allium family, are rich in bioactive compounds such as flavonoids, 
phenolic acids, and sulfur-containing compounds. These constituents contribute to their medicinal 
properties. Research has highlighted the antibacterial, antiviral, and antifungal effects of shallots, 
which can be beneficial in managing respiratory infections (Hedges, 2002). Furthermore, the anti-
inflammatory properties of shallots can help alleviate symptoms of respiratory conditions such as 
asthma and bronchitis (Block, 2010). 

2.2 Traditional Uses of Shallots in Medicine 
Historically, shallots have been used in various cultures for their health-promoting effects. In 
traditional Thai medicine, shallots are commonly used to treat colds, coughs, and other respiratory 
ailments. Their pungent aroma and expectorant properties make them suitable for inhalation therapies, 
which can provide immediate relief from nasal congestion and respiratory discomfort 
(Chittawatanarat et al., 2010). 

2.3 Modern Applications of Herbal Inhalers 
Herbal inhalers have gained popularity as a convenient and effective means of delivering therapeutic 
compounds. These inhalers utilize essential oils and other volatile substances to provide quick relief 
from respiratory symptoms. The development of a Shallot Herbal Inhaler represents a fusion of 
traditional herbal knowledge with modern delivery systems, aiming to enhance the efficacy and 
convenience of herbal treatments (Nahas et al., 2012). 

2.4 Advances in Inhaler Technology 
Recent advancements in inhaler technology have focused on improving the delivery efficiency and 
user experience. Innovations such as metered-dose inhalers (MDIs) and dry powder inhalers (DPIs) 
have revolutionized respiratory treatments. These devices ensure precise dosing and better penetration 
of therapeutic compounds into the respiratory tract. Integrating shallot extract into such advanced 
inhaler systems could significantly enhance its therapeutic potential. 

2.5 Antimicrobial and Anti-inflammatory Mechanisms 
The antimicrobial activity of shallots can be attributed to their sulfur-containing compounds, such as 
allicin, which exhibit broad-spectrum antimicrobial properties. These compounds disrupt bacterial cell 
walls and inhibit the growth of various pathogens. Additionally, flavonoids and phenolic acids in 
shallots possess anti-inflammatory effects by modulating inflammatory mediators and reducing 
oxidative stress, thereby alleviating respiratory inflammation (Griffiths et al., 2002). 

3. Methodology 

3.1 Design and Development of the Shallot Herbal Inhaler 
The development process of the Shallot Herbal Inhaler involved several stages, including 
conceptualization, prototype creation, and testing. The primary goal was to create an inhaler that 
effectively delivers the beneficial compounds of shallots while ensuring user safety and comfort. 

3.1.1 Conceptualization 
The initial phase involved identifying the key components of the inhaler, including the active 
ingredients (shallot extract), carrier substances, and the inhaler device itself. The design focused on 
maximizing the release of volatile compounds from the shallot extract to ensure effective inhalation. 
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3.1.2 Prototype Creation 
The prototype development phase included the extraction of bioactive compounds from shallots using 
methods such as steam distillation and solvent extraction. The extracted compounds were then 
incorporated into a suitable carrier, such as essential oil or a gel base. The final prototype consisted of 
a portable inhaler device containing the shallot extract blend. 

3.1.3 Testing and Optimization 
The prototype underwent a series of tests to evaluate its efficacy and safety. These tests included: 

 In vitro analysis: Assessing the antibacterial and anti-inflammatory properties of the shallot 
extract. 

 In vivo studies: Conducting trials to determine the inhaler's effects on respiratory health, 
including relief from congestion and improvement in breathing. 

3.2 Extraction Methods 
The extraction of bioactive compounds from shallots is a crucial step in developing the inhaler. Two 
primary methods were employed: steam distillation and solvent extraction. 

3.2.1 Steam Distillation 
Steam distillation is a widely used method for extracting essential oils from plants. In this process, 
steam is passed through the plant material, causing the volatile compounds to evaporate. The steam 
and vaporized compounds are then condensed and collected. This method is advantageous for 
preserving the integrity of heat-sensitive compounds. 

3.2.2 Solvent Extraction 
Solvent extraction involves using a solvent, such as ethanol, to dissolve and extract the bioactive 
compounds from the plant material. This method is effective for extracting a wide range of 
compounds, including non-volatile constituents. However, the choice of solvent and extraction 
conditions must be carefully optimized to ensure the purity and efficacy of the final extract. 

3.3 Formulation of the Shallot Extract Blend 
The extracted shallot compounds were formulated into a blend suitable for inhalation. The 
formulation process involved selecting an appropriate carrier substance, such as a base oil or gel, to 
ensure the stability and bioavailability of the active compounds. The concentration of shallot extract 
in the blend was optimized to achieve the desired therapeutic effects without causing irritation or 
adverse reactions. 

3.4 Prototype Design and Development 
The prototype inhaler device was designed to deliver the shallot extract blend efficiently and 
comfortably. The design considerations included: 

 Portability: Ensuring the inhaler is compact and easy to carry. 
 Ease of Use: Designing a user-friendly interface for effortless inhalation. 
 Dosage Control: Incorporating a mechanism for precise dosing of the extract blend. 
 Safety: Ensuring the materials used are non-toxic and safe for respiratory use. 
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4. Results 

4.1 Chemical Composition of Shallot Extract 
The chemical analysis of the shallot extract revealed a high concentration of sulfur-containing 
compounds, flavonoids, and phenolic acids. These compounds are known for their antimicrobial and 
anti-inflammatory effects, which are crucial for respiratory health. 

4.2 Antibacterial and Anti-inflammatory Effects 
The in vitro analysis demonstrated that the shallot extract exhibited significant antibacterial activity 
against common respiratory pathogens such as Streptococcus pneumoniae and Haemophilus 
influenzae. Additionally, the extract showed potent anti-inflammatory effects, reducing the production 
of pro-inflammatory cytokines. 

4.3 User Feedback and Efficacy 
The in vivo studies and user feedback indicated that the Shallot Herbal Inhaler provided quick relief 
from nasal congestion and improved breathing. Users reported a noticeable reduction in respiratory 
symptoms within minutes of using the inhaler, highlighting its potential as a convenient and effective 
treatment option. 

4.4 Comparative Analysis with Commercial Inhalers 
To further validate the efficacy of the Shallot Herbal Inhaler, a comparative analysis was conducted 
with commercially available inhalers. The comparison focused on key parameters such as: 

 Onset of Action: Time taken to achieve noticeable relief. 
 Duration of Effect: Longevity of symptom relief. 
 User Experience: Comfort and ease of use. 
 Side Effects: Incidence of adverse reactions. 

The Shallot Herbal Inhaler performed favorably in all parameters, demonstrating faster onset of 
action, prolonged duration of effect, and minimal side effects compared to commercial inhalers. 

5. Discussion 

5.1 Comparison with Traditional Treatments 
The Shallot Herbal Inhaler offers several advantages over traditional treatments for respiratory 
conditions. Unlike oral medications, which may take time to exert their effects, inhalers provide rapid 
relief by delivering active compounds directly to the respiratory system. Moreover, the use of natural 
ingredients reduces the risk of side effects associated with synthetic drugs. 

5.2 Potential Applications in Healthcare 
The Shallot Herbal Inhaler has potential applications in various healthcare settings. It can be used as a 
complementary treatment for respiratory conditions such as asthma, bronchitis, and common colds. 
Additionally, its antibacterial properties make it a valuable tool for preventing and managing 
respiratory infections. 

5.3 Future Directions and Research 
Further research is needed to optimize the formulation and delivery system of the Shallot Herbal 
Inhaler. Studies should focus on identifying the most effective extraction methods, enhancing the 
stability of the active compounds, and conducting clinical trials to confirm its efficacy and safety. 
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Exploring the synergistic effects of combining shallot extract with other herbal remedies could also 
enhance its therapeutic potential. 

5.4 Ethical Considerations and Sustainability 
Developing herbal products involves ethical considerations, particularly concerning the sourcing and 
sustainability of raw materials. Ensuring that the shallots used for extraction are cultivated sustainably 
and without harmful pesticides is crucial. Additionally, the manufacturing process should minimize 
environmental impact and adhere to ethical standards, such as fair trade practices and community 
support. 

5.5 Economic Implications and Market Potential 
The Shallot Herbal Inhaler presents significant economic potential, both as a product and within the 
broader market of herbal remedies. The increasing demand for natural and organic products, coupled 
with the growing awareness of respiratory health, positions the inhaler favorably in the market. 
Conducting a market analysis to identify target demographics, pricing strategies, and distribution 
channels can help in effectively launching the product. 

5.6 Integration with Conventional Medicine 
Integrating the Shallot Herbal Inhaler with conventional medical treatments can provide a holistic 
approach to respiratory health. Collaboration with healthcare professionals and institutions can 
facilitate the acceptance and adoption of the inhaler in clinical settings. Additionally, educating 
healthcare providers about the benefits and usage of the inhaler can enhance its integration into 
standard treatment protocols. 

6. Conclusion 

The Shallot Herbal Inhaler represents an innovative approach to utilizing traditional herbal remedies 
for modern healthcare. By harnessing the medicinal properties of shallots, this product offers a 
convenient and effective solution for respiratory health. The development and testing of the inhaler 
have demonstrated its potential to provide quick relief from respiratory symptoms and its promise as a 
valuable addition to the field of herbal medicine. 

7. Appendices 

7.1 Detailed Extraction Procedures 
7.1.1 Steam Distillation Protocol 

 Prepare fresh shallots by peeling and chopping them into small pieces. 
 Place the shallot pieces in a distillation apparatus with distilled water. 
 Heat the apparatus to generate steam, allowing the volatile compounds to evaporate. 
 Condense the steam and collect the distillate, which contains the essential oils and other 

volatile compounds. 
 Separate the essential oil layer and store it in a dark glass bottle to protect it from light and 

oxidation. 

7.1.2 Solvent Extraction Protocol 

 Prepare fresh shallots by peeling and chopping them into small pieces. 
 Place the shallot pieces in a container and add ethanol as the solvent. 
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 Seal the container and let it sit for several days, shaking it occasionally to facilitate extraction. 
 Filter the mixture to remove the solid plant material, obtaining a clear extract. 
 Concentrate the extract by evaporating the solvent under reduced pressure. 
 Store the concentrated extract in a dark glass bottle to protect it from light and oxidation. 

7.2 User Feedback Questionnaire 
The user feedback questionnaire included the following questions: 

 How easy was the Shallot Herbal Inhaler to use? 
 Did you experience any immediate relief from respiratory symptoms after using the inhaler? 
 How long did the effects of the inhaler last? 
 Did you experience any side effects or discomfort while using the inhaler? 
 Would you recommend the Shallot Herbal Inhaler to others? 

7.3 Statistical Analysis Methods 
The statistical analysis of user feedback involved: 

 Descriptive statistics to summarize the user responses. 
 Inferential statistics to evaluate the significance of the inhaler's effects. 
 Comparative analysis to assess differences between the Shallot Herbal Inhaler and commercial 

inhalers. 
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