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Abstract: Oral insulin is one of the most exciting areas of diabetes therapy, due to the potential benefits of 

patient convenience, liver rapid insulination, appropriate insulin delivery to avoid hyperinsulin 

hypertension in the peripheral region, and the potential to avoid the harmful effects of weight gain and low 

blood sugar. Evidence is growing that early intensive insulin therapy leads to sustainable and tight blood 

glucose control and leads to serious complications, making effective oral insulin products even more 

important for the treatment of diabetic patients. Despite the knowledge of this medical need, insulin 

injections have failed due to several obstacles. For decades, researchers have tried to develop oral insulin 

with various technologies, but have not succeeded in clinical and commercial studies. The review 

summarizes the development status of oral insulin and indicates that it is under clinical trial. 
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I. INTRODUCTION 

Diabetes is a metabolic disorder caused by defects in insulin action or insulin secretion. Furthermore, insulin deficiency 

leads to long-term hyperglycemia and metabolic syndromes of carbohydrates, proteins and fats. Tissue and vascular 

damage is caused by the progression of the disease, resulting in major complications such as retinal, neurological, 

kidney, cardiovascular, and ulcer. Therefore, diabetes covers a wide range of heterogeneous diseases. The International 

Diabetes Association estimates that the total number of deaths from diabetes in 2011 was 366 million and is expected 

to reach 552 million in 2030. In the 21st century, diabetes was long considered a disease of little importance for global 

health, but today it is one of the most important threats to human health. 

Asia is the main site of the rapidly developing diabetes epidemic. According to some estimates based on Asian 

population growth, ageing and urbanization, India and China will remain the two countries with the largest number of 

diabetic patients in 2030 (79.4 million and 43.23 million, respectively). In recent years, developing countries such 

as India have experienced the highest growth. The current prevalence of diabetes is 2.4% in rural areas and 11.6% in 

urban areas. India is expected to have the world's largest diabetes population by 2025. India is facing an uncertain 

future in terms of the possible burdens that diabetes could bear on it. 

 

What is diabetes? 

Diabetes is a metabolic disease that increases blood sugar over a long period of time. Untreated diabetes causes many 

complications. Acute complications include diabetic ketoacidosis and non-ketotic hyperosmolar coma. Long-term 

serious complications include heart disease, stroke, kidney failure, foot ulceration and eye damage. 

Why is blood glucose level high? 

How does this happen? The digestive process includes the decomposition of foods you eat into various nutrients. When 

you eat carbohydrates (bread, rice, pasta, etc.), the body decomposes into sugar. When glucose is present in your 

bloodstream, you need help, and the "key" is used within the cell (the cell is the body's tissue and organs). This help is 

insulin or "key". Insulin is the hormone produced by the pancreas, an organ in the stomach. Your pancreas releases 

insulin into the bloodstream. 

 

Types of diabetes 

Type 1 diabetes: Type 1 diabetes is usually caused by the destruction of the beta cells that form insulin in the pancreas. 

Type 2 diabetes (NIDDM): Type 2 diabetes occurs when insulin or low-circulating insulin circulating increases blood 

glucose levels, and because insulin manages glucose levels, blood glucose levels can rise up to 6-20 times in normal 

range, changing the person's development or loss of function. 
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Prediabetes: 

When blood sugar exceeds the normal range, it is not sufficient to diagnose type 2 diabetes. 

 

Gestational diabetes: 

High blood sugar during pregnancy. Caused by insulin blocking hormone produced in the placenta. Get help from a 

doctor and take a simple step to manage blood sugar. After the birth of the baby, diabetes usually disappears. 

 

5-Diabetes insipidus: 

It is a very rare condition that causes a large amount of urine in the kidney. 

 

Antidiabetic drug: 

Antidepressants are drugs developed to stabilize and control blood sugar levels in diabetes patients. Antidepressants are 

usually used to treat diabetes. 

 

Antidiabetic drug classification: 

Sulphonylureas: EX. •Glibenclamide 

Thiazolidinediones: EX. •Pioglitazone 

Alpha-glucosidase inhibitors EX .•Acarbose, voglibose 

Meglitinide analogues EX. • Nateglinide 

 

Symptoms of diabetes: 

 Increased heart rate; 

 Frequent urinary tract; 

 Extreme hunger; 

 Weight loss; 

 Fatigue; 

 Polyuria; 

 PLEASURES; 

 Glycaemia; 
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 Dry skin and mouth 

 

Cause of diabetes: 

Type 1 diabetes: Type 1 diabetes is usually caused by an abnormal immune system that destroys the beta cells of 

insulin in the pancreas, so insulin is not separated. 

Type 2 diabetes: Type 2 M is a combination of genetic factors and lifestyle. Early or obese people also increase the 

risk.It is not possible to maintain blood sugar. Gestational diabetes is a type of diabetes that occurs during pregnancy 

due to certain hormonal changes. During pregnancy, the placenta produces other hormones that affect insulin. 

 

Diagnosis: 

In diabetic or pre-diabetic diagnosis, some tests are required, such as oral glucose tolerance tests, HbA1c tests, etc. The 

American Diabetes Association (ADA) recommends diagnosis of DM factors for high risk factors including obesity, 

high blood pressure and family history of diabetes. Focus on high-speed plasma glucose (FPG). 

 

Prevention: 

Type 1 diabetes cannot be prevented because it is caused by autoimmune diseases, and must be controlled by the use of 

certain medications (oral hypoglycemia drugs).Type 2 diabetes can also be prevented or delayed by maintaining normal 

weight, physical activity, a healthy diet.Limited consumption, less red meat, and other saturated fats can also help 

prevent diabetes. 

 

II. ORAL INSULIN 

The oral insulin delivery system can be the most patient-friendly way to administer insulin, more likely to mimic 

insulin's physiological delivery (more portal insulin concentrations than peripheral insulin concentrations)[45], but the 

challenges of oral insulin manufacturing include the inactivation of digestive enzymes and the low permeability of 

intestinal membranes due to insulin size and hydrophobia, which leads to low bioavailability. Several pharmaceutical 

companies are developing carriers to protect insulin from GI damage and promote the transport of insulin in the 

intestinal tract in order to provide sufficient bioavailability for insulin in circulation 

 

Mechanism of oral Insulin : 
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III. NEED OF ORAL INSULIN 

Insulin resistance is the main cause of clinical inertia and the lack of achievement of the goal glycemic target. Patients 

and doctors fear the complexity of insulin treatment, the risk of diabetes, weight gain, and the need for needles during 

insulin treatment. Insulin is considered to have a high invasive index because conventional insulin must be taken before 

meals. Patients expect oral insulin to develop early because it is easy to administer, low intake, practical, patient-

oriented, adherence, and ultimately leads to better control of glucose, thus preventing diabetes complications. 

 

Current Development 

Reviewing the current status of oral insulin development in 2014 is a very difficult task, as only six of the 13 companies 

have claimed to have published the results of new clinical trials over the past five years. The focus will then be on the 

progress of companies (alphabetically) publishing new clinical trials reports. Compared to five years ago, four new 

companies announced that they would implement a clinical development program for oral insulin. Only Apollo Life 

Sciences seems to have officially stopped its development. However, in some cases, there is no published evidence of 

clinical efforts 

 

Advantages Associated with Oral Insulin Delivery 

1] However, oral administration is regarded as a better route due to its cost-effectiveness. 2] This is especially effective 

in avoiding the use of needles and other injection materials. 

Several attempts have been made to develop oral carriers that provide insulin continuously and effectively 

Thereby avoiding the risks of contamination, local pain and immune reactions - and overcoming patient compliance 

problems. 

In addition, the administration of oral insulin improves the normal insulin pathways in the body after endogenous 

secretion, thus improving glucose homeostasis. 

Disadvantage Associated With Oral Insulin Delivery: 

Includes low bioavailability due to insulin degradation in the intestine by proteolytic enzymes. 

High pH physiological conditions and low permeability through the intestinal epithelium 

High molecular weight and water-soluble proteins reduce their intestinal absorption and cause low oral bioavailability, 

low plasma concentration and high variability. 

 

Approaches to oral insulin: 

Various workers have tried to overcome the above obstacles in different ways. Insulin is absorbed by mucous adhesion 

polymers such as chitosan, lactic glycolic acid (PLGA), and alginate, preventing enzyme degradation and allowing 

absorption through the Ping epithelial layer. This approach depends on the absorption of insulin in the intestine, and it 

is too late to correct the first phase's insulin secretion deficit. Insulin is also injected with protease inhibitors such as 

Bacitracin, Natriumglucoside, and Camostat Mesilate, improving absorption rate. 

 

III. CONCLUSION 

Alternatives to insulin injection are on the horizon. By reproducing the physiological pathways of insulin secretion and 

absorption, oral insulin may have some advantages that cannot be achieved by systemic insulin administration, but 

may raise new concerns inherent in oral medicines that must be addressed. Patients and doctors have many expectations 

that insulin will be administered in a different way to replace injections. Such insulin is a practical method of 

implementing insulin much earlier than currently practiced and can promote longer-term compliance and compliance, 

resulting in better control of blood sugar levels among the population. Thus, the most promising strategy for 

obtaining oral insulin may be the use of microsphere systems, which is basically a combination strategy. Microspheres 

are an inhibitor of proteins that protects insulin absorbed from the degradation of enzymes in the matrix and increases 

permeation by effectively crossing the epithelial layer after oral administration. More research is needed, especially in 

combination with the identification of polymer spheres that demonstrate greater absorption in the intestinal tract, and 

may integrate insulin with gentle methods to overcome absorption and enzyme barriers and ultimately develop safe and 

effective means of completely or partially replacing oral insulin development. Research on oral insulin delivery focuses 
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mainly on overcoming insulin degradation and improving insulin absorption in GIT. Other challenges, such as insulin 

degradation by receptors, dose stability, and dose stability of insulin, are also addressed. To better manage patient 

compliance with oral insulin, Novo Nordisk, Oramed, Emisphere and Biocon have been attracting companies to take 

measures to market it in the future. 
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