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Abstract 

One of the most common symptoms connected with gastrointestinal illnesses is gastric irritation. 

The current study sought to develop floating calcium alginate beads of Allicin for targeting the 

stomach mucosa and extending their gastric residency period. Allicin is the oily, yellow 

substance that gives garlic its unique odour. It is a sulfenic acid thioester. Alyl thiosulfinate is 

another name for it. Its biological activity is due to its antioxidant activity as well as its reactivity 

with thiol-containing proteins. Allicin was suspended in calcium alginate solution to make the 

beads. The beads were made with calcium alginate and Allicin (1:1) and tested. The average 

diameter, drug loading, and entrapment efficiency were all measured. Thus, the present 

investigation aimed in formulating stomach specific drug delivery useful in the treatment of 

gastric problems.  
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Introduction 

Gastric ulcer is a critical health concern in practically all developing countries, including India, 

with a considerable economic burden and high morbidity and mortality. Any therapeutic agent 

must therefore be able to permeate the stomach mucus barrier and sustain an antibacterial 

concentration at the diseased location. [1-2] 

Calcium alginate (CA) has been used to treat symptoms of reflux esophagitis, with data showing 

that alginate is more effective and less expensive than cisapride in treating symptoms reported by 

individuals with reflux who do not have severe esophagitis. The ability of alginate to create a 

stable and bioadhesive gel with calcium ions accounts for the extensive usage of CA for drug 

sustained release, targeting to the gastric mucosa, and enhancing drug bioavailability [3]. 

Furthermore, the alginate bead preparation method use an aqueous solvent, eliminating the 

components' exposure to high temperatures and hazardous organic solvents. Furthermore, the 

resultant formulation is non-immunogenic and has bioadhesive and floating features that could 

be useful for stomach-targeted medication delivery. [4]. 

Allicin is an organosulfur compound obtained from garlic. When fresh garlic is chopped or 

crushed, the enzyme alliinase converts alliin into allicin, which is responsible for the aroma of 

fresh garlic. Allicin is unstable and quickly changes into a series of other sulfur-containing 

compounds such as diallyl disulfide. Allicin has been studied for its potential to treat various 

kinds of multiple drug resistance bacterial infections, as well as viral and fungal infections in 

vitro, but as of 2016, the safety and efficacy of allicin to treat infections in people was uncler [5-

7] 

https://en.wikipedia.org/wiki/Multiple_drug_resistance
https://en.wikipedia.org/wiki/In_vitro
https://en.wikipedia.org/wiki/In_vitro
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Fig. 1: Structure of Allicin 

The floating delivery system technique enables for local medication distribution into the 

stomach, making it a viable allicin delivery vehicle. The research presented here is concerned 

with the creation of allicin floating CA beads. Allicin in this dosage form will remain happy in 

the stomach for a long period without influencing gastric emptying time, and H. pylori will 

localise the medicine to the infection site. Furthermore, such treatment may result in a reduction 

in drug dosage, which would be a valuable additional advantage [8]. Plant extracts and their 

utility for constructing structures have been examined by some well-known scholars [9-10]. 

Thus, the goal of this research was to include allicin into CA beads for use as an additive in 

pharmaceutical goods. 

 

Material and Method 

Preparation of Floating Allicin Alginate Beads  

Add a small quantity of ethanol to the alginate powder and make slurry. Add water to this slurry 

immediately, this causes the alginate to disperse without lumps. To this slurry of CA Allicin 

mixture was added. The resulting suspension was dropped through a 12 mm inner diameter 

syringe needle from a height of 7 cm into calcium chloride solution (2% w/v, 200 mL) saturated 

with Allicin. The formed beads were left in the same solution for 45 min to improve their 

mechanical strength and finally dried at 50 °C in an oven [11]. 

Determination of Mean Diameter  

The prepared beads (n > 100) were lined and the diameter was determined by Vernier caliper. 

Measurements for each sample were performed in triplicate. Mean diameter and its standard 

deviations were recorded [12]. 

Determination of Drug Loading and Drug Entrapment Efficiency  
The prepared beads were evaluated for percent Drug Loading (DL) and drug Entrapment 

Efficiency (EE). An accurately weighed sample of beads was crushed in a mortar and dissolved 

in pH 1.2 HCl solution (100 mL). This mixture was then centrifuged at 4,200 rpm for 30 min and 

filtered using 0.22 μm microporous membrane before analysis with a UV spectrophotometer at 

345 nm. The percent DL and EE were calculated [13].  

 

Results and Discussion  
Allicin alginate beads were prepared and evaluated for stomach specific delivery. The prepared 

allicin alginate was evaluated for mean diameter, DL and EE. The mean diameter was found to 

be 1.14± 0.23 mm, DL 86.21 % and EE 94.89%. The results of the evaluation are presented in 

Table 2. In this study, floating alginate beads of allicin were fabricated and various parameters 

including diameter, drug loading and drug entrapment were evaluated. These parameters are 

applicable not only for sustained release of drugs, but also for targeting to the gastric mucosa. 
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Conclusion 

This formulation exhibited maximum sustained release of allicin, with excellent floating 

characteristics. Therefore, Alginate beads containing allicin appear promising for gastric mucosal 

drug delivery in the treatment of pylori infection. 
 

Table 2:  Evaluation of parameters of Allicin alginate beads for stomach-specific delivery 

CA: Glycyrrhizin 1:1 

Mean Diameter (mm) 1.14± 0.23 

Drug Loading (%) 86.21 

Entrapped Efficiency (%) 94.89 

 

 

Fig. 2: Allicin alginate beads  
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