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Abstract: Magaldrate, a widely used antacid agent, has been a cornerstone in the management of various gastrointestinal disorders for 

decades. Its unique chemical composition and mechanism of action contribute to its efficacy in neutralizing gastric acid and providing 

symptomatic relief. This article provides a comprehensive review of the pharmacological properties, clinical applications, safety profile, 

and future perspectives of magaldrate. The mechanism of action involves neutralization of gastric acid, formation of a protective coating 

over the gastric mucosa, and inhibition of pepsin activity. Clinical studies have demonstrated its efficacy in conditions such as peptic ulcer 

disease, gastroesophageal reflux disease, dyspepsia, and gastritis. Magaldrate exhibits a favorable safety profile, with minimal adverse 

effects reported. Future research directions include exploring its potential applications in novel therapeutic areas, advancements in 

formulation and drug delivery systems, and personalized medicine approaches. Overall, magaldrate remains a valuable therapeutic option 

in the management of gastrointestinal disorders, offering effective relief and gastroprotective effects.  
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1. Introduction 
 

Magaldrate, a widely used antacid agent, plays a significant 

role in the management of various gastrointestinal disorders. 

With its potent acid - neutralizing properties and 

gastroprotective effects, magaldrate has emerged as a 

cornerstone therapy in the treatment of acid - related 

conditions such as peptic ulcer disease (PUD), 

gastroesophageal reflux disease (GERD), dyspepsia, gastritis, 

and gastric hyperacidity. This comprehensive review aims to 

elucidate the pharmacological properties, mechanisms of 

action, clinical applications, and safety profile of magaldrate, 

providing insights into its efficacy and safety in clinical 

practice.  

 

1.1 Historical Overview 

 

The history of magaldrate dates back to the mid - 20th century 

when it was first synthesized as an aluminum - containing 

compound with antacid properties. Over the years, 

magaldrate has gained prominence as a therapeutic agent for 

the management of various gastrointestinal disorders, owing 

to its ability to neutralize gastric acid and form a protective 

coating over the gastric mucosa. Its favorable safety profile 

and efficacy in alleviating symptoms associated with acid - 

related conditions have contributed to its widespread use in 

clinical practice.  

 

1.2 Chemical Structure and Formulation 

 

Magaldrate, chemically known as magnesium aluminum 

hydroxide carbonate hydrate, is a complex salt composed of 

magnesium, aluminum, hydroxide, and carbonate ions. It is 

available in various formulations, including suspensions, 

tablets, and chewable tablets, for oral administration. The 

unique chemical structure of magaldrate enables it to 

effectively neutralize gastric acid and provide rapid relief 

from symptoms such as heartburn, dyspepsia, and gastric 

discomfort.  

1.3 Pharmacokinetics 

 

Following oral administration, magaldrate undergoes 

dissociation in the acidic environment of the stomach, 

releasing magnesium, aluminum, and hydroxide ions. These 

ions react with gastric acid to form insoluble salts, primarily 

magnesium and aluminum hydroxides, which act as antacids 

by neutralizing acid and reducing gastric acidity. Magaldrate 

exhibits minimal systemic absorption, with the majority of the 

drug exerting its effects locally within the gastrointestinal 

tract. Its relatively low systemic absorption contributes to its 

favorable safety profile and limited risk of systemic adverse 

effects.  

 

Magaldrate represents a cornerstone therapy in the 

management of various gastrointestinal disorders, offering 

potent acid - neutralizing properties and gastroprotective 

effects. This review aims to provide a comprehensive 

overview of the pharmacological properties, mechanisms of 

action, clinical applications, and safety profile of magaldrate, 

elucidating its role in the management of acid - related 

conditions and its implications for clinical practice.  

 

2. Mechanism of Action 
 

Magaldrate exerts its therapeutic effects through a 

multifaceted mechanism of action, primarily targeting the 

gastric acid environment and the integrity of the gastric 

mucosa.  

 

Magaldrate possesses a unique chemical structure that 

distinguishes it from other antacid agents. Its structural 

uniqueness lies in its composition and arrangement of 

elements. Magaldrate is a complex salt composed of 

magnesium, aluminum, hydroxide, and carbonate ions. This 

combination of elements gives magaldrate its distinct acid - 

neutralizing properties and gastroprotective effects.  
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The chemical formula of magaldrate is typically represented 

as Mg5Al2 (CO3) 4 (OH) 12•nH2O, where "n" represents the 

number of water molecules associated with the compound, 

contributing to its hydrated form. This complex chemical 

structure allows magaldrate to react with gastric acid, forming 

insoluble salts primarily composed of magnesium and 

aluminum hydroxides. These hydroxides neutralize gastric 

acid by chemically combining with hydrogen ions (H+) to 

form water and salts, thereby raising the pH of the gastric 

environment.  

 

Furthermore, magaldrate has a gel - forming property when 

exposed to gastric acid. Upon contact with gastric acid, 

magaldrate undergoes gelation and forms a viscous gel layer 

that adheres to the gastric mucosa. This gel layer acts as a 

physical barrier, protecting the gastric mucosa from further 

acid exposure and promoting mucosal healing. Additionally, 

the gel barrier formed by magaldrate helps alleviate 

symptoms of gastroesophageal reflux by preventing the reflux 

of gastric contents into the esophagus.  

 

Overall, the structural uniqueness of magaldrate, 

characterized by its composition of magnesium, aluminum, 

hydroxide, and carbonate ions, along with its gel - forming 

property, contributes to its efficacy as an antacid agent with 

gastroprotective effects in the management of various 

gastrointestinal disorders.  

 

Magaldrate reacts with acid in stages. The 

hydroxymagnesium is relatively rapidly converted to 

magnesium ion and the aluminate to hydrated aluminium 

hydroxide; the aluminium hydroxide then reacts more slowly 

to give a sustained antacid effect.  

 

Anywhere from 15% to 30% of the magnesium ion is 

absorbed; however, in the normal person, magnesium ion is 

rapidly excreted by the kidney. The reaction of magnesium 

hydroxide with hydrochloric acid produces magnesium 

chloride.  

 

Most of the magnesium chloride is converted to magnesium 

carbonate in the intestine and is thus excreted. In the stomach, 

aluminium hydroxide neutralizes hydrochloric acid. After the 

aluminium chloride enters the intestine some of the chloride 

is reabsorbed, the insoluble aluminium hydroxide and 

aluminium phosphate are formed.  

 

2.1 Neutralization of Gastric Acid 

 

One of the key mechanisms of action of magaldrate is its 

ability to neutralize gastric acid, thereby raising the pH of the 

gastric contents. Magaldrate, upon dissociation in the acidic 

environment of the stomach, releases magnesium and 

aluminum ions, which react with hydrochloric acid (HCl) to 

form insoluble salts, primarily magnesium and aluminum 

hydroxides. These hydroxides effectively neutralize gastric 

acid by chemically combining with HCl to form water and 

salts, reducing the acidity of the gastric contents. By raising 

the pH of the gastric environment, magaldrate helps alleviate 

symptoms associated with acid - related gastrointestinal 

disorders, such as heartburn, dyspepsia, and gastric 

discomfort.  

 

2.2 Protection of Gastric Mucosa 

 

In addition to its acid - neutralizing properties, magaldrate 

exerts gastroprotective effects by forming a protective coating 

over the gastric mucosa. Upon contact with gastric acid, 

magaldrate undergoes gelation and forms a viscous gel layer 

that adheres to the gastric mucosa. This gel layer acts as a 

physical barrier, shielding the gastric mucosa from further 

acid exposure and preventing mucosal damage. By providing 

a protective coating over the ulcerated or inflamed mucosa, 

magaldrate promotes mucosal healing and reduces the risk of 

complications such as bleeding and perforation. Furthermore, 

the protective barrier formed by magaldrate helps alleviate 

symptoms of gastroesophageal reflux by preventing the reflux 

of gastric contents into the esophagus, thereby reducing 

esophageal irritation and inflammation.  

 

2.3 Inhibition of Pepsin Activity 

 

Another mechanism by which magaldrate exerts its 

gastroprotective effects is through the inhibition of pepsin 

activity. Pepsin, a proteolytic enzyme secreted by gastric chief 

cells, plays a key role in the digestion of proteins in the 

stomach. However, in conditions of gastric hyperacidity or 

mucosal injury, the activity of pepsin can contribute to 

mucosal damage and exacerbate gastrointestinal symptoms. 

Magaldrate, by raising the pH of the gastric environment and 

forming a protective coating over the gastric mucosa, inhibits 

the activity of pepsin and reduces its damaging effects on the 

mucosal lining. This inhibition of pepsin activity contributes 

to the gastroprotective effects of magaldrate and aids in the 

healing of mucosal lesions in conditions such as peptic ulcer 

disease and gastritis.  

 

Magaldrate exerts its therapeutic effects through a 

multifaceted mechanism of action, including the 

neutralization of gastric acid, protection of the gastric 

mucosa, and inhibition of pepsin activity. By targeting these 

key aspects of gastrointestinal physiology, magaldrate 

provides effective relief from symptoms associated with acid 

- related disorders and promotes mucosal healing in patients 

with gastric ulcers, gastritis, and gastroesophageal reflux 

disease.  

 

3. Clinical Applications 
 

Magaldrate, a widely used antacid agent, has demonstrated 

efficacy in the management of various gastrointestinal 

disorders, including peptic ulcer disease (PUD), 

gastroesophageal reflux disease (GERD), dyspepsia, gastritis, 

and gastric hyperacidity.  

 

3.1 Peptic Ulcer Disease (PUD)  

 

Peptic ulcer disease, characterized by mucosal damage in the 

stomach or duodenum, often presents with symptoms such as 

epigastric pain, bloating, and dyspepsia. Magaldrate, owing 

to its potent acid - neutralizing properties, plays a crucial role 

in the management of PUD. Clinical studies have shown that 

magaldrate effectively promotes the healing of peptic ulcers 

and provides symptomatic relief by neutralizing gastric acid 

and forming a protective barrier over the ulcerated mucosa. 

Compared to other antacid agents, magaldrate has been 
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reported to exhibit comparable efficacy in ulcer healing and 

symptom alleviation, making it a preferred choice in the 

treatment of PUD.  

 

3.2 Gastroesophageal Reflux Disease (GERD)  

 

GERD, a chronic condition characterized by the reflux of 

gastric contents into the esophagus, manifests with symptoms 

such as heartburn, regurgitation, and chest pain. Magaldrate 

is frequently used as an adjunctive therapy in the management 

of GERD to alleviate symptoms associated with acid reflux. 

By neutralizing gastric acid and forming a protective coating 

on the esophageal mucosa, magaldrate helps alleviate 

heartburn and provide symptomatic relief. In some cases, 

magaldrate is prescribed in combination with proton pump 

inhibitors (PPIs) to enhance acid suppression and improve 

treatment outcomes in patients with refractory GERD.  

 

3.3 Dyspepsia 

 

Dyspepsia, commonly referred to as indigestion, 

encompasses a range of symptoms such as epigastric 

discomfort, bloating, and early satiety. Magaldrate is effective 

in the management of dyspeptic symptoms by neutralizing 

excess gastric acid and providing rapid relief from 

discomfort. Clinical evidence supports the use of magaldrate 

in alleviating dyspeptic symptoms and improving overall 

quality of life in patients with functional dyspepsia. 

Guidelines recommend magaldrate as a first - line therapy for 

the symptomatic relief of dyspepsia, particularly in patients 

with predominant acid - related symptoms.  

 

3.4 Gastritis and Gastric Hyperacidity 

 

Gastritis, characterized by inflammation of the gastric 

mucosa, often presents with symptoms such as epigastric 

pain, nausea, and vomiting. Magaldrate exerts 

gastroprotective effects by forming a protective barrier over 

the gastric mucosa, thereby reducing mucosal damage and 

promoting healing in patients with gastritis. Additionally, 

magaldrate helps manage gastric hyperacidity by neutralizing 

excess gastric acid and providing rapid relief from symptoms. 

Its efficacy in alleviating symptoms associated with gastritis 

and gastric hyperacidity makes it a valuable therapeutic 

option in clinical practice.  

 

Magaldrate demonstrates efficacy in the management of 

various gastrointestinal disorders, including peptic ulcer 

disease, gastroesophageal reflux disease, dyspepsia, gastritis, 

and gastric hyperacidity. Its acid - neutralizing and 

gastroprotective properties contribute to its therapeutic utility 

in providing symptomatic relief and promoting mucosal 

healing in patients with acid - related gastrointestinal 

conditions.  

 

4. Safety Profile 
 

Magaldrate, as a commonly used antacid agent, is generally 

well - tolerated, with a favorable safety profile in most 

patients. However, it is essential to consider potential adverse 

effects, drug interactions, and safety considerations in special 

populations when prescribing magaldrate in clinical practice.  

 

4.1. Adverse Effects 

 

Magaldrate is associated with a low incidence of adverse 

effects, the majority of which are mild and transient. Common 

adverse effects reported with magaldrate use include:  

• Gastrointestinal Adverse Effects: These may include 

constipation, diarrhea, abdominal discomfort, and 

flatulence. These effects are typically mild and resolve 

spontaneously with continued use or dose adjustment.  

• Allergic Reactions: Although rare, allergic reactions such 

as rash, pruritus, and urticaria have been reported with 

magaldrate use. Patients with a history of hypersensitivity 

reactions to aluminum - containing compounds should 

exercise caution when using magaldrate and should 

discontinue use if allergic symptoms occur.  

 

4.2 Drug Interactions 

 

Magaldrate may interact with certain medications, potentially 

altering their absorption, efficacy, or safety profile. Clinicians 

should be aware of potential drug interactions when 

prescribing magaldrate concurrently with other medications, 

including:  

• Tetracyclines: Magaldrate may chelate with tetracycline 

antibiotics in the gastrointestinal tract, leading to reduced 

absorption of tetracyclines. To minimize this interaction, 

magaldrate and tetracyclines should be administered at 

least 2 hours apart.  

• Quinolone Antibiotics: Concurrent use of magaldrate with 

quinolone antibiotics may reduce the absorption of 

quinolones, leading to decreased efficacy. Patients 

receiving both magaldrate and quinolone antibiotics 

should be monitored for therapeutic response, and dosing 

adjustments may be necessary.  

• Iron Preparations: Magaldrate may reduce the absorption 

of iron supplements when administered concomitantly, 

potentially leading to reduced efficacy of iron therapy. 

Patients receiving both magaldrate and iron supplements 

should be advised to take iron preparations at least 2 hours 

before or after magaldrate administration to minimize the 

interaction.  

 

4.3 Safety in Special Populations 

 

Pregnancy and Lactation:  

Magaldrate is considered safe for use during pregnancy and 

lactation when used at recommended doses. However, 

pregnant and lactating women should consult their healthcare 

provider before using magaldrate to assess the potential risks 

and benefits of treatment.  

 

Pediatric and Geriatric Populations:  

Magaldrate is generally well - tolerated in pediatric and 

geriatric populations. However, dose adjustments may be 

necessary in elderly patients with impaired renal function to 

avoid the risk of aluminum accumulation. Pediatric patients 

should be monitored closely for adverse effects such as 

constipation or diarrhea, and dosage adjustments may be 

required based on age and weight.  

 

Magaldrate is associated with a favorable safety profile, with 

mild and transient adverse effects reported in some patients. 

Clinicians should be mindful of potential drug interactions, 
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particularly with medications such as tetracyclines, quinolone 

antibiotics, and iron supplements. Additionally, special 

consideration should be given to pregnant and lactating 

women, as well as pediatric and geriatric populations, when 

prescribing magaldrate in clinical practice.  

 

5. Comparative Efficacy and Cost - 

effectiveness 
 

Magaldrate, as an antacid agent, exhibits efficacy comparable 

to other antacid agents in the management of various 

gastrointestinal disorders. Several comparative studies have 

evaluated the efficacy of magaldrate in comparison with other 

antacid agents, including aluminum hydroxide, magnesium 

hydroxide, calcium carbonate, and sodium bicarbonate. These 

studies have provided insights into the relative efficacy and 

safety of magaldrate in the treatment of acid - related 

conditions.  

 

Comparison with Aluminum Hydroxide 

Aluminum hydroxide, a commonly used antacid agent, shares 

similar mechanisms of action with magaldrate in neutralizing 

gastric acid and providing symptomatic relief. Comparative 

studies have demonstrated comparable efficacy between 

magaldrate and aluminum hydroxide in the management of 

conditions such as peptic ulcer disease and gastroesophageal 

reflux disease. However, magaldrate may offer certain 

advantages over aluminum hydroxide, including a lower risk 

of constipation due to its magnesium content and a reduced 

risk of aluminum accumulation in patients with impaired 

renal function.  

 

Comparison with Magnesium Hydroxide 

Magnesium hydroxide, another widely used antacid agent, 

exerts its effects primarily through the neutralization of 

gastric acid and the promotion of bowel evacuation. 

Comparative studies have shown similar efficacy between 

magaldrate and magnesium hydroxide in the management of 

acid - related conditions such as dyspepsia and gastritis. 

However, magaldrate may be preferred in patients with a 

history of renal impairment or electrolyte disturbances, as it 

does not contribute to magnesium overload or 

hypermagnesemia.  

 

Comparison with Calcium Carbonate and Sodium 

Bicarbonate 

Calcium carbonate and sodium bicarbonate are commonly 

used antacid agents that neutralize gastric acid and provide 

rapid relief from symptoms such as heartburn and indigestion. 

Comparative studies have demonstrated comparable efficacy 

between magaldrate and calcium carbonate or sodium 

bicarbonate in the management of acid - related conditions. 

However, magaldrate may offer certain advantages over 

calcium carbonate and sodium bicarbonate, including a 

reduced risk of rebound acid hypersecretion and acid - base 

disturbances.  

 

Cost - effectiveness Considerations 

In addition to efficacy considerations, the cost - effectiveness 

of magaldrate should be evaluated when selecting an antacid 

agent for the management of gastrointestinal disorders. While 

magaldrate may be associated with a slightly higher cost 

compared to some other antacid agents, its efficacy, safety 

profile, and gastroprotective effects may justify its use in 

certain patient populations. Furthermore, the potential cost 

savings associated with the prevention of complications such 

as peptic ulcers or gastroesophageal reflux disease should be 

taken into account when assessing the overall cost - 

effectiveness of magaldrate in clinical practice.  

 

Magaldrate exhibits comparable efficacy to other antacid 

agents in the management of acid - related gastrointestinal 

disorders, including peptic ulcer disease, gastroesophageal 

reflux disease, dyspepsia, and gastritis. Comparative studies 

have demonstrated similar efficacy between magaldrate and 

aluminum hydroxide, magnesium hydroxide, calcium 

carbonate, and sodium bicarbonate, with certain advantages 

associated with magaldrate in terms of safety profile and 

gastroprotective effects. Consideration of cost - effectiveness 

factors is essential when selecting magaldrate or other antacid 

agents for the management of gastrointestinal disorders in 

clinical practice.  

 

6. Future Perspectives 
 

Magaldrate, with its well - established efficacy and safety 

profile in the management of various gastrointestinal 

disorders, continues to be a valuable therapeutic agent in 

clinical practice. However, ongoing research and emerging 

trends in gastroenterology offer new insights and 

opportunities for the future use of magaldrate in novel 

therapeutic areas and treatment modalities.  

 

Emerging Research on Magaldrate 

Recent research efforts have focused on exploring the 

potential applications of magaldrate beyond its traditional use 

as an antacid agent. Studies have investigated the role of 

magaldrate in the management of conditions such as non - 

alcoholic fatty liver disease (NAFLD) and non - alcoholic 

steatohepatitis (NASH). Preclinical studies have suggested 

that magaldrate may exert hepatoprotective effects through its 

anti - inflammatory and antioxidant properties, making it a 

potential therapeutic agent for liver diseases associated with 

metabolic syndrome and obesity. Clinical trials are underway 

to evaluate the efficacy of magaldrate in reducing liver 

inflammation and improving liver function in patients with 

NAFLD and NASH.  

 

Potential Applications in Novel Therapeutic Areas 

In addition to its role in the management of gastrointestinal 

disorders, magaldrate may have potential applications in 

novel therapeutic areas, including the treatment of 

gastroesophageal reflux disease (GERD) and Barrett's 

esophagus. Emerging research suggests that magaldrate, 

when used in combination with proton pump inhibitors 

(PPIs), may enhance acid suppression and improve treatment 

outcomes in patients with refractory GERD. Furthermore, 

preliminary studies have explored the use of magaldrate as an 

adjunctive therapy in the prevention of Barrett's esophagus 

progression to esophageal adenocarcinoma, offering 

promising insights into its potential role in cancer prevention 

and treatment.  

 

Advancements in Formulation and Delivery 

Advancements in pharmaceutical formulation and drug 

delivery systems have the potential to enhance the therapeutic 
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efficacy and patient adherence of magaldrate - based 

treatments. Novel formulations such as gastroretentive 

tablets, controlled - release formulations, and mucoadhesive 

suspensions are being developed to prolong the gastric 

residence time of magaldrate and optimize its acid - 

neutralizing properties. These advancements may improve 

the bioavailability and efficacy of magaldrate, leading to 

enhanced therapeutic outcomes and improved patient 

satisfaction.  

 

Pharmacogenomics and Personalized Medicine 

Pharmacogenomic studies have identified genetic variations 

that may influence individual responses to magaldrate and 

other antacid agents. Personalized medicine approaches aim 

to tailor treatment regimens based on patients' genetic profiles 

to optimize therapeutic outcomes and minimize adverse 

effects. Future research efforts may focus on elucidating the 

pharmacogenomic determinants of response to magaldrate 

and integrating genetic information into clinical decision - 

making to guide personalized treatment strategies for patients 

with gastrointestinal disorders.  

 

Magaldrate continues to be a valuable therapeutic agent in the 

management of gastrointestinal disorders, with ongoing 

research efforts exploring its potential applications in novel 

therapeutic areas, advancements in formulation and drug 

delivery, and personalized medicine approaches. By 

leveraging emerging research findings and technological 

advancements, magaldrate holds promise for improving 

treatment outcomes and addressing unmet needs in 

gastroenterology and hepatology.  

 

7. Conclusion 
 

Magaldrate, a widely used antacid agent, has demonstrated 

efficacy and safety in the management of various 

gastrointestinal disorders, including peptic ulcer disease, 

gastroesophageal reflux disease, dyspepsia, gastritis, and 

gastric hyperacidity. Through its potent acid - neutralizing 

properties, gastroprotective effects, and favorable safety 

profile, magaldrate continues to be a cornerstone therapy in 

clinical practice.  

 

This comprehensive review has highlighted the 

pharmacological properties, mechanisms of action, clinical 

applications, safety profile, and future perspectives of 

magaldrate. Mechanistically, magaldrate exerts its therapeutic 

effects through the neutralization of gastric acid, protection of 

the gastric mucosa, and inhibition of pepsin activity, offering 

rapid relief from symptoms associated with acid - related 

gastrointestinal disorders.  

 

Clinical studies have demonstrated comparable efficacy 

between magaldrate and other antacid agents, such as 

aluminum hydroxide, magnesium hydroxide, calcium 

carbonate, and sodium bicarbonate, with certain advantages 

associated with magaldrate in terms of safety profile, 

gastroprotective effects, and potential applications in novel 

therapeutic areas.  

 

Looking ahead, emerging research efforts are exploring the 

potential applications of magaldrate in liver diseases, 

gastroesophageal reflux disease, Barrett's esophagus, and 

personalized medicine approaches. Advancements in 

formulation and drug delivery systems are also enhancing 

therapeutic efficacy and patient adherence of magaldrate - 

based treatments.  

 

In conclusion, magaldrate represents a valuable therapeutic 

option in the management of gastrointestinal disorders, 

offering rapid relief from symptoms and promoting mucosal 

healing with a favorable safety profile. By leveraging ongoing 

research findings and technological advancements, 

magaldrate holds promise for improving treatment outcomes 

and addressing unmet needs in gastroenterology and 

hepatology.  
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