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A B S T R A C T 
The controlled release formulation for anti- diabetic drug to enhance the theraoptic  

efficiecy  , improve patient compliance by maintaining consistent drug concentration in 

the in the bloodstream over an extended period. The review focus on the development of 

the controlled release  system for anti-diabetic drug such as Metformin and 

thaizolidinediones. The review also heighlights challenge related to drug stability, 

bioavailability, and patient specific factor. Through an analysis of the current literature 

this paper object to provide insights  into the future directions of Controlled releasae 

formulation for anti-diabetic drug for the focus on theraoptic outcomes and minimizing 

adverse effects. 
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INTRODUCTION-  

• A wide variety of polymeric materials were targeted in the study, both compositionally natural and synthetic. The emphasis 

of recent studies has been on the use of naturally occurring hydrophilic biocompatible polymeric materials in the 

preparation of oral dosage formulations with controlled increase. Drug-increase retarding polymers are considered critical 

to the operation of such systems.(1,2) 

• Natural gums and mucilages have been proven biocompatible, of lower cost, and easily available, making them the 

preferred excipients to synthetic polymers. Natural excipients are preferred over synthetic and semi-synthetic polymers 

mainly because of their safety, relaxing effective, and non-irritating nature.(3) 

• Hydrophilic polymer-based oral controlled-release tablets are increasingly being used. The drug molecules diffuse out 

from the system at a rate defined by the pure nature or content of the polymer, as well as the rules procedure, as the polymer 

material expands with the penetration of the dissolve medium or biological fluid into the dosage form. HPMC is the 

proposed formula for hydrophilic mixing systems since it offers a reliable mechanism, an average of viscosity grades, a 

non-ionic real nature, consistent, reproducible increase profiles, cost-effectiveness efficacy, and the elasticity to employ 

ending conventional equipment.(4) 

• An orally controlled-release tablet that has a controlled release rate for especially water-soluble drugs has never been 

developed by pharmaceutical scientists. Without an appropriately-prepared oral administration, most of these drugs may 

result in the rapid and possibly fatal release of the drug(5,6). For example, drugs require a formulation structure that 

comprises hydrophobic polymers (7, 8, 9, 10, 11). 
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• The effects of different natural polymers, added hydrophilic or hydrophobic, on the acceleration of metformin 

hydrochloride were researched. Gum copal, gum damar, gum olibanum, or xanthum gum were tested both individually and 

in mixtures at both HPMC of various concentrations to find their. 

MACHANICSM OF CONTROLLED  RELEASE  CONTROLLED RELEASE  SYSTEM UTILITIES VARIOUS  

MACHANICSMS, INCLUDE; 

DIFFUSION-CONTROLLED RELEASE – 

The drug release mechanics from the hydrogel are frequently explained using this mechanism. The diffusion-controlled 

release process from the hydrogel-based delivery systems has been described by the researchers using Fick’s first law of 

diffusion. 

Diffusion refers to the transport of molecules under a concentration (or Activity) gradient. In order to diffuse through a 

polymeric medium, drug Molecules have to be in the dissolved (mobile) state.(12) 

The release kinetics from supersaturated matrices is addressed by the Higuchi model. Higuchi [1961], in a two-page 

communication, introduced a simple equation that became the basis for kinetic analysis of most Pharmaceutical controlled 

release systems. 

Many MCR systems, the initial Drug load exceeds the solubility limit in the polymer phase, they are classified according 

to the state of the drug in the polymer as (i) unsaturated Or saturated systems and (ii) supersaturated ones.  

 

 

 

*SOMATIC PUMP SYSTEM –  

Except from osmotic pumps, the principle osmosis is also utilized in Matrix systems for enhancement of drug release. For 

example, utilization of Siloxanes, and more specifically of PDMS as a carrier material for long term improvement of small 

MW steroids is known during several decades Ago.  

This, combined with the biocompatibility predictable of the Polymer, has driven much research efforts on methods to 

expand the Applicability of PDMS-based CR devices in a much wider the release procedure of water-soluble drugs was 

promoted by methods involving chemically induced hydrophilicity in pdms, by covalent grafting or copolymerization, and 

the addition of osmotic excipients, among a range of pharmaceuticals such as hydrophilic drugs and proteins. 

Water soluble drugs may also act through an osmotic action themselves, such as with Clonidine hydrochloride or 

proxyphylline filled into PDMS disks and slabs. (13) 

Osmotically driven release from non-absorbent elastomers is Influenced by the size and shape of osmotic particles, the 

osmotic activity, Solute solubility and solute includes, mechanical properties of the polymer And device configuration 

(slab, cylinder or disk) However, by proper control of these factors, Strong deviations from diffusional (t½) release  

Kinetics occur, leading to a equlization of the increase rate. An illustrative example is given in concerning the release of 

proxyphylline from PDMS matrices. 
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*BIODEGRADABLE  POLYMERS-  

Biodegradable polymers were first present 1980, ensuring product responsibility without negatively affect the environment. 

In a natural system, biodegradation begins with microorganisms or enzymes [14]. 

All the natural polymers are not biodegradable, as compostability of a polymer is mainly dependent on its percentage 

molecular weight [15].  

Other factors affecting biodegradability are crystallinity, glass transition, degree of cross-linking, and polymer structure 

[16].  

Biodegradable polymers are selected for specific applicability dependent on the biodegradation rate and mechanical as well 

as tribological properties. 

 The use of biodegradable polymers has been increasing in various fields, including medical devices, tissue engineering, 

drug delivery, degradable material, a preparation applies to body, and food products. 

 There are a lot of literature reports on the compound, administration, and application of biodegradable polymers in other 

fields. Correspondingly, there is always a question of the durability and operational performance of degradable polymers, 

considering their commercialization potential. 

 

 

PREPARATION  OF  HYDROGEL- 

Hydrogel was prepared through free radical polymerization by following a published method with slight modification (17). 

The construction of gels is given in the table i. Briefly, eu-s100 or xg or both were dispersed in aqueous medium by a 

magnetic stirrer for 40 min at standard room temperature. The pH of the reaction mixture was adjusted to the basic. In the 
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third beaker, the cross-linking agent MBA was dispersed in purified water. In a separate beaker, initiator APS was dissolved 

in a calculated amount of purified water at room temperature. Then, the APS solution was slowly added to the polymeric 

dispersion eu-s100/xg/or both) with continuous stirring at room temperature for 40 min followed by the slow inclusion of 

AA. Finally, the cross-linker mixture was added dropwise. After complete inclusion of all the ingredients, the resulting 

composite was filled in a 15 ml glass test tube. The test tube containing gelling equipment was placed in a hot air oven for 

the process of sterilization treatment. The sterilization treatment involves (45°C for 2 h, 50°C for 4 h, and 55°C for 8 h). 

After completion of the gelling procedure, the gels were removed from the test tubes, completely dried at 37°C, and then 

cut into compact disc 8 mm in size for further studies. 

 

                                                DIABETIC  MELLITUS –  

The group of disorders known as diabetes mellitus is characterized by insulin deficiency. (In this passive-voiced version, 

the subject is the group of disorders, and the action is being described as “is characterized by”. Hyperglycemia and impaired 

metabolism are the results of resistance. 

Before a meal, the normal blood glucose level ranges from 70 to 140 mg/dl. After consuming food, the blood glucose level 

rises to be between 100 and 140 mg/dl.The blood glucose level ranges from 70 to 140 mg/dl before a meal. It rises to be 

between 100 and 140 mg/dl after consuming food.Symptoms of diabetes are represented by numbers above 140 mg/dl. 

In many developed countries, diabetes is a leading cause of death. In numerous developing nations, it is expected to reach 

epidemic levels. Around 246 million people are diagnosed In diabetes mellitus, insulin secretion or peripheral insulin 

sensitivity is deficient, resulting in hyperglycemia and impaired metabolism. With diabetes worldwide. 

Before a meal, the normal blood glucose level ranges from 70 to 130 mg/dl.The level rises to between 130 and 180 mg/dl 

after consuming food. It indicates potential diabetic symptoms if it goes above 130 mg/dl.The level rises to between 130 

and 180 mg/dl after consuming food. It indicates potential diabetic symptoms if it goes above 130 mg/dl. 

*Classifications – (22,23) 

The three broad categories are: Type 1 Diabetes falls into the category of diabetes, Type 2 Diabetes does as well, and 

Gestational Diabetes is another type. 

Types 1:-  Insulin dependent diabetes Mellitus  

The immune system identifies and destroys bacteria, viruses, and other foreign substances to protect the body from 

infection. 

The destruction of beta cells in the pancreas causes type 1 diabetes, resulting in a lack of insulin production on their part. 

The beta cells in the pancreas of a type 1 diabetic are attacked and destroyed by the body’s immune system. 

Most cases of the disease develop within a short period with beta cell destruction taking several years. Typically occurs in 

children and young adults, or can appear at any age, as Type 1 diabetes. In the past, it was known as juvenile diabetes or 

insulin-dependent diabetes mellitus. Type 1 diabetes is typically observed in children and young adults, though it can appear 

at any age. In the past, it was also known as juvenile diabetes or insulin-dependent diabetes mellitus. 

Typically occurs after age 30 for the diagnosis of LADA (Slowly progressing form of Type 1 Diabetes). The beta cells in 

LADA are attacked and destroyed by the immune system of the body, similar to Type 1 Diabetes. The beta cells are attacked 

and destroyed by the immune system in LADA, as in Type 1 Diabetes. At the time of diagnosis, most people with LADA 

produce their own insulin. but they will eventually require insulin injections or the use of an insulin pump to manage their 

blood glucose levels.People with LADA are eventually required to receive insulin injections or use an insulin pump to 

manage their blood glucose levels, despite being able to produce their own insulin at the time of diagnosis. 

 Types  2:-  Non insulin dependent  diabetes mellitus  

The body is unable to use insulin effectively, resulting in an insufficient insulin production. The insidious and subtle 

development of Type 2 diabetes may go unnoticed for years, resulting in an undiagnosed condition. 

Type 2 diabetes is the most prevalent form of diabetes, resulting from the interactive impact of the above factors: The 

body’s muscle, fat, and liver cells fail to effectively use insulin, resulting in the factors of insulin resistance preventing this 

function. Type 2 diabetes develops most often in middle-aged and older people with excess weight or obesity. Type 2 

diabetes develops most often in middle-aged and older people with excess weight or obesity. 

Genetic susceptibility and environmental factors cause Type 2 diabetes, according to scientists. 

*Gestational diabetes:- 

This condition appears in 2 percent-5 percent of all pregnancies. It may resolve or fade after the birth.  

Diabetes develops in some women during pregnancy despite having no previous diagnosis, resulting in high blood s inugar 

or glucose levels. Type 2 diabetes is related to GDM (Gestational Diabetes Mellitus) through insufficient insulin secretion 

and insulin responsiveness. 

Approximately 20%-50% women develop Types diabetes during pregnancy, which is treatable but requires constant 

medical supervision. 

Fetal insulin levels increasing can lead to a decrease in foetal surfactant production, resulting in respiratory distress 

syndrome. Hyperbilirubinemia occurs due to the destruction of red blood cells. Vascular impairment can lead to poor 

placental perfusion and result in rare perinatal deaths. 

*Other types diabetes:-  



 

Kriti Kumari Singh et al. REVIEW PAPER ON DEVELOPMENT OF CONTROLLED RELEASE FORMULATION FOR 
ANTI-DIABETIC DRUG. IASR J. Med. Pharm. Sci., 4 (4): 71‐80, 2024 

75 

 

After the age of thirty, onset typically occurs. Autoimmune diabetes in adults, also known as Type 1.5 diabetes or Double 

diabetes, is characterized by features of both Type 1 and Type 2 diabetics. 

Within a few years, most patients with LADA stop producing their own insulin at the diagnosis, similar to Type 2 diabetes.In 

LADA, insulin is advised to be taken to maintain normal blood glucose levels. The body’s immune system fights and kills 

the beta cells of the pancreas, causing them to cease producing insulin. 

 It also contains: 

•In cases of genetic defects in insulin action, such as eprechaunism and Rabson-mendenhall syndrome, the body cannot 

regulate blood glucose levels. 

• Some chemicals and glucocorticoids destroy the insulin-producing ability of pancreatic β cells. 

*PATHOPHYSIOLOGY:- (21,25) 

The most cells take in glucose from the blood, regulated primarily by the presence of insulin as the major hormone.A major 

role in all forms of diabetes is played by either a deficiency of insulin or the insensitivity of its receptors. 

The body converts some Carbohydrates into simpler forms, such as the monosaccharide glucose, for energy usage as its 

primary source. 

Two-thirds of the body’s cells are taken care of by insulin, which enables them to take glucose from the blood for energy, 

convert it into other vital molecules, or store it. 

For the most part, gut flora absorbs and processes the rest in the colon. Insulin is released by Β-cells in the islets of 

Langerhans in the pancreas in response to rising blood glucose levels. 

Certain anabolic processes, such as cell growth and duplication, protein synthesis, and fat storage, are increased by higher 

insulin levels. The duplex processes of metabolism are converted from a catabolic to an anabolic direction and vice versa, 

primarily signaled by the presence or absence of insulin. In ketosis, low insulin levels serve as the stimulus. This is the 

metabolic phase where the body primarily burns fat. 

 

*Diagnosis:- (26,27) 

Glucose and ketones are checked for in a urine test, derived from the fat breakdown process. A urine test does not confirm 

a Diabetes diagnosis in an individual. 

Fasting blood glucose level- 

Impaired fasting glucose or prediabetes are diagnosed twice, when levels exceed 126 mg/dL. 

Hemoglobin A1c test – 

Monitored their blood glucose levels in the past, patients have. The 2010 test is recommended by the American Diabetes 

Association for diagnosing Diabetes and identifying pre-diabetes. 5.7% indicates a normal level, which is less than it. 5.7% 

- 6.4% indicates a pre-diabetes level, which is between 5.7% - 6.4% and Diabetes: 6.5% or higher. Diabetes is indicated by 

a level of : 6.5% or higher. 

Oral glucose tolerance test- 

200 mg/dL is considered a high glucose level for a diagnosis of diabetes after a two-hour test. (For Type 2 diabetes, this 

diagnosis is made.) 

Random (non-fasting) blood glucose level- 

Higher than 200 Mg/dL and the presence of increased thirst, frequent urination, and fatigue indicate the suspicion of 

diabetes.A fasting blood glucose test must confirm the result. 

The hemoglobin A1c (HbA1c) level of people with diabetes should be tested every 3-6 months. The measurement of 

average blood glucose levels over the past 2-3 months is what is determined by HbA1c. It reveals how effectively the 

treatment is functioning. 

Management:- 

The disease, diabetes mellitus, poses a significant challenge to treatment. The patient’s sugar levels should be kept as close 

to normal (euglycemic) as safely permissible. Insulin and dietary therapy can achieve this result for individuals with Type 

1 diabetes mellitus. Type 2 diabetes mellitus, among others, can be treated with insulin for the administration of oral drugs. 

Complications of diabetes are less common and less severe when patients effectively manage their blood glucose levels. 

The damaging effects of Diabetes are accelerated by wider unhealthiness. The adverse effects of diabetes are worsened by 

the existence of these conditions: obesity, high cholesterol levels, high blood pressure, smoking, and lack of standard 

exercise. 

Treatment:- 

Anti-diabetic drugs bring about normal blood glucose levels in the blood. The choice of these drugs is influenced by other 

factors, including age and the nature of diabetes. Insulin has to be administered, either by injection or inhalation, for Type 

1 diabetes. 

•  Insulin Syringes 

•  Insulin Infusion Pumps 

•  Insulin Jet Injectors 

•  Insulin Pens. 
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In the treatment of Type 2 diabetes, the pancreas increases insulin secretion at the instigation of (1) agents. The target 

organs become more sensitive to insulin , and the rate of gastrointestinal glucose absorption is decreased by the agents . 

 

*Insulins:- (28). 

• Rapid-acting insulin analogue- 

It mimics the insulin response in a normal physiologic way, with a rapid onset, peak activity, and short duration. 

phasic insulin -   

Postmeal hyperglycemia is reduced as the rapid-acting insulin analogue and intermediate-acting insulin combinations 

mimic the normal physiological insulin response.Can be converted to passive voice as:The combination of a rapid-acting 

insulin analogue with intermediate-acting insulin reduces postmeal hyperglycemia by mimicking the normal physiological 

insulin response. Biphasic insulin Formulations are commercially available in rapid-acting forms. 

• Inhaled insulin- 

The inhaler delivers human insulin inhalation powder. Glucose-lowering activity of rapid-acting insulin analogues and 

subcutaneously administered normal human insulin have similar onset and duration. 

*Development of Insulin Injections: 

•Insulin syringes- 

Insulin syringes with large and heavy reusable glass plungers and barrels, featuring a long, large bore needle, were 

introduced by 1973. Insulin injection syringes are now derived from lightweight plastics, undergoing significant changes 

that make them available in today’s markets. Disposable and versatile micro fine needles are used with syringes, increasing 

patient comfort and convenience, and resulting in better patient compliance. These syringes, with their disposable and 

versatile micro fine needles, increase patient comfort and convenience, resulting in better patient compliance. 

•  Insulin Infusion Pumps- 

Numbers were introduced in the market as the first insulin infusion pumps. The CSII technique mimics the physiology of 

daily insulin secretion. The action is taking place on its own. Or, The action occurred on its own. The patient controls the 

insulin delivery from a reservoir that contains a computer chip, battery-operated pump, and insulin. It delivers the required 

amount of insulin into the body through the infusion set, a thin plastic tube. A subcutaneous catheter attached to an insulin 

reservoir in these pumps is changed every two to three days. A person is found it very convenient not to have to endure 

injections once every three to four days. 

• Insulin Jet Injectors- 

Jet injectors for administering fine streams of insulin transcutaneously at high speed and pressure were introduced by 1980, 

penetrating the skin without the need for needles. Insulin is delivered into a fluid through the application of pressure to a 

small orifice under pressure. The dial-a-dose mechanism controls the amount of insulin delivered. The multicomponent 

syringe and vial technique is surpassed by the single component design in an operation. Half-unit increments can be set on 

currently existing jet injectors for insulin delivery, ranging from 2 to 50 units. The jet injector absorbs insulin rapidly. The 

generation of antiinsulin antibody (AIA) and postprandial glycaemia in Gestational diabetes are improved by jet injection 

therapy, resulting in lower levels of AIA. 

• Insulin Pens- 

Insulin and syringes were eliminated as necessities for carrying insulin with the introduction of insulin pens in 1987. The 

modular unit combines an insulin container and a syringe as one. Novo Nordisk was the first to introduce an insulin pen. 

Two main types of insulin pens are used. The insulin is contained in the pen with cartridges, ranging from 10 ml to 3 ml 

for the first one, while the second pen holds 1 ml of insulin in its prefilled cartridges. In Type 2 patients, prefilled devices 

have been found to be highly appropriate for their bedtime regimen. 

*CLASSIFICATION OF ORAL ANTI DIABETIC DRUGS – (21,23,32,33). 

1. Sulfonylureas- 

•First-generation sulfonylureas were developed as medications, with tolbutamide (Orinase) and cetohexamide (Dymelar) 

being among the initial agents. 

• Glucotrol, Glyburide, and their second-generation agents are prescribed for individuals with diabetes. 

2.Meglitinides- 

•These medications are known as Nateglinide (Starlix) and Repaglinide (Prandine). 

3.Biguanides- 

• Metformin and phenformin are commonly used in the treatment of type 2 diabetes. They are taken in pill form and 

4.Thiazolidinedione- 

• Rosiglitazone and Pioglitazone are converted from inactive to active forms in the body as Avandia and Actos, respectively. 

5.Alpha-glucosidase inhibitors- 

• Glyset and Glucobay are prescribed as Miglitol and Acarbose, respectively, to inhibit the digestion of carbohydrates in 

the intestine. 

6.Dipeptidyl peptidase-4 inhibitors- 

 Vildagliptin is converted to Galvus being used as a medication. 

 Sitagliptin is converted to Januvia being used as a medication. 
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Saxagliptin is converted to Onglyza being used as a medication. 

7. Newly approved agents for diabetes – 

• Exenatide and Pramlintide.  

*In vitro Evaluation of Floating Ability: 

(34,35) was used as the dispersing medium in a simulated Gastric fluid in vitro floating study conducted with USP type II 

dissolution apparatus. 

The dispersing medium, containing 500Ml, was agitated at 37±0.5ºC with a rotating paddle at 500 rpm. Microballoons 

were dispersed on its surface. At a predetermined time point, separate collections were made of the floating and settled 

microballoon fractions. The samples were weighed after drying. 

The weight of floating microspheres after drying is 100 times less than the weight of both floating and settled microspheres 

after drying. 

In vitro Drug Release Study:- 

The dissolution test apparatus carried out dissolution tests for all Products with USP type II and six rotating baskets 

(manufactured by Campbell Electronics, Mumbai, India). Numerous tests were conducted on microballoons to determine 

drug release. Ten hours’ worth of simulated gastric fluid (pH 1.2)) and simulated intestinal fluid (pH 6.8)) were used, 

maintained at 37 ± 0.1°C temperature and stirred at 100 rpm. 

At different time points, 2 ml aliquants of the medium were withdrawn, and the same volume of preheated to 37°C medium 

was added to maintain the sink condition (36,37). 

2 ml aliquants of the medium were withdrawn at different time points, and the same volume of preheated to 37°C medium 

was added to maintain the sink condition (36,37). 

Formulations were assessed for drug content during a 8-week period under varying storage conditions of 250C and 400C, 

with RH levels of 60% and 75%. (250C, 400C, 60%, and 75% represent specific conditions. A UV-Visible Double beam 

Spectrophotometer (1700, Shimadzu, Japan, quantitatively evaluated the withdrawn samples Spectrophotometrically at 

233 nm. The release profile of marketed Formulations was compared to that of the developed Formulations to achieve the 

desired release. 

1.Sulfonylureas (Glipizide, Glyburide and Glimepiride)- (23,24) 

The beta cell experiences an increased calcium influx. The secretory granules are moved to the cell surface and insulin is 

extruded through exocytosis as the cytoskeletal system becomes active. The activated cytoskeletal system causes secretory 

granules to be translocated to the cell surface and insulin to be extruded through exocytosis. These medications should be 

started with a low dose and then increased every 1-2 weeks until the desired control is achieved. 

The sulfonylureas bind to a specific receptor on pancreatic beta cells, resulting in enhanced insulin secretion. A potassium-

dependent adenosine triphosphate channel is closed, resulting in decreased potassium influx and membrane depolarization 

for the beta-cell. 

The fasting plasma glucose level and hemoglobin A1c value are typically decreased by 60-70 mg/dl (1.1-1.4 mmol/l) and 

1.5-2.0% units, respectively, in patients with are 2 Type of  diabetes. Around 75% patients will not reach their goal and will 

need to add a second oral agent or bedtime Insulin for sulfonylurea treatment. Sulfonylureas have similar glucose-lowering 

efficacy when used. In its pharmacodynamics and pharmacokinetics, each has unique onsets, peaks, and durations of action. 

At its highest, the drug stimulates Pancreatic insulin secretion during peak activity. These drugs can cause hypoglycemia 

if there is insufficient glucose in the bloodstream at peak activity. Sulfonylureas can cause weight gain as a side effect.  

2.Meglitinides (Repaglinide, Nateglinide)- 

In the presence of glucose, an Adenosine triphosphates-dependent potassium channel is closed, allowing the meglitinides 

to act as insulin secretagogues without being sulfonylureas. Meglitinides stimulate the release of Insulin with a quick onset 

but brief duration of action, so they are typically administered prior to meals. Meglitinides stimulate the release of Insulin 

with a quick onset and brief duration of action before meals. Insulin secretion increases significantly when the glucose 

level in blood rapidly rises. These drugs typically reduce hemoglobin A1c levels by 1.7 to 1.8% units compared to the 

baseline. Weight gain and occasional hypoglycemia can be caused by the side-effects. 

3.Biguanides (Metformin)- 

Metformin, a second-generation biguanide, decreases glucose levels by inhibiting gluconeogenesis and reducing peripheral 

insulin resistance. The hepatocyte mitochondria interfere with Metformin’s intracellular calcium handling. 

Glucose transporters are increased in expression, and gluconeogenesis is inhibited. Glucose disposal and muscle glycogen 

concentrations increase, with enhanced protein kinase activity and higher Adenosine monophosphate levels as the cause. 

Numbers of people developing Type 2 diabetes were reduced by the Diabetes Prevention program through the use of 

metformin for impaired Glucose tolerance. 

The decrease In fasting plasma glucose levels and Hemoglobin A1c levels when metformin is used as monotherapy 

amounts to 60-70 mg/dl  and 1.5-2.0% units, respectively Reduces plasma triglycerides and low-density lipoprotein 

cholesterol levels when Metformin is taken. Metformin  treatment results in minimal or no changes in high-density 

lipoprotein cholesterol levels. After treatment with metformin, plasminogen activator inhibitor-1 levels in the serum are 

reduced in the disease. 
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This food does not cause weight gain when consumed, as it does not influence the secretion of insulin and carries an 

extremely low risk of causing hypoglycemia in the body. Twice daily, two largest meals are taken with a dose of 500 mg 

of metformin to minimize gastrointestinal intolerance.  

The desired glycemic control is a achieved by  increasing the dose of the drug by 500 mg/day each week. The maximum 

daily dose is 500 mg. The drug, in turn, causes abdominal discomfort and diarrhea as side effects. This treatment is 

contraindicated for patients with hepatic dysfunction, hypoxemic states, renal dysfunction, and severe infections caused by 

alcohol abuse. Lactic acidosis is also a condition that should be avoided. 

4. Thiazolidinedione’s (rosiglitazone, pioglitazone)- 

Insulin sensitivity is enhanced by Thiazolidinedione’s in patients with Type 2 diabetes, resulting in effective blood glucose 

control. The nuclearreceptor superfamily includes a subfamily of 48 members known as peroxisome-proliferator-activated 

receptors . They regulate gene expression upon ligand binding. Thiazolidinedione’s activate the transcription factor 

Peroxisome-proliferator activated receptor-c. 

The heterodimer of DNA-dependent peroxisome-proliferator-activated receptor-c and the retinoid X receptor recognizes 

specific DNA response elements during transactivation. The target genes’ Promoter regions undergo transcription, leading 

to the expression of peroxisome proliferator-activated receptor-c genes, predominantly in adipose tissue. Genes are 

regulated by it in relation to adipocyte differentiation, fatty acid uptake and storage, and glucose uptake. 

Insulin sensitizers are also found in pancreatic beta cells, vascular endothelium, and Macrophages. They act to increase 

muscle insulin sensitivity and reduce hepatic fat content. Pioglitazone has more frequently decreased triglyceride values 

than rosiglitazone. The body retains fluid, the weight increases, plasma volume expands, and there is a mild decrease in 

the hemoglobin level. Hepatotoxicity is caused by them, and Transaminases levels need to be measured frequently. Rarely 

are Hypoglycemia and they linked. 

5.(1).Glucosidase inhibitors (acarbose,miglitol)-(39,40,41,42,43,44,45) 

These drugs prevent the enzyme from performing its function in the small intestine, doing so in a competitive manner. 

Monosaccharides are formed when oligosaccharides and disaccharides are split, and carbohydrate digestion is delayed 

through the action of the enzyme. The enzyme in the small intestine inhibits the splitting of oligosaccharides and 

disaccharides into monosaccharides during carbohydrate digestion, preventing these drugs from being processed.(1.4-1.7 

mmol/l and 0.7-1.0% units are reduced as a result of Α-glucosidase inhibitors. The fasting plasma glucose and hemoglobin 

A1c values are lowered by 25-30 mg/dl  with these inhibitors. These agents decrease the intestinal absorption of 

carbohydrates and prevent hypoglycemia. Other medications, such as insulin or deglutinate, do not administer a dose. 

5.(2).Combination oral agents-(38,46,47).  

Recently introduced in the market are combinations known as combination oral agents. Metformin is combined with either 

a sulfonylurea (glipizide or glyburide) or a Thiazolidinedione (rosiglitazone) in these drugs. Sulfonylureas are associated 

with the risk of potential hypoglycemia, so combination agents containing them carry this risk. Hypoglycemia carries a 

minimal risk for the combination agent containing rosiglitazone. 

6.Inhibitors of dipeptidyl peptidase-4 are (Vandalistically, Sitagliptin, Sitagliptin)(48,49). 

Dipeptidyl peptidase-4 is inhibited by gliptins, a newer class of drugs used for treating Type 2 diabetes. In response to 

increased blood sugar, the β-cells of the pancreas work to enhance insulin secretion in a novel manner. Decrease hepatic 

glucose output by inhibiting glucagon release from the α-cells of the pancreas. 

GLP-1 is specifically inhibited from being degraded by gliptins, resulting in high-normal physiologic ranges of its serum 

concentrations. Following a carbohydrate-containing snack or meal, the body responds more quickly and appropriately by 

increasing insulin secretion and decreasing Glucagon activity. 

The glucose tolerance enhancement determines the degree of attenuation in Glucagon. These drugs cause an increase in 

insulin secretion when blood glucose levels rise. These drugs, with mechanisms of action quite different from each other, 

therefore appear appropriate for combination, including insulin sensitizers or metformin. Clinical trials have used various 

Type 2 diabetes medications, including insulin, in combination with Gliptins as Monotherapy. 

7. Newly approved agents for diabetes ( Pramlintide and  Exenatide –(38,49) 

The Food and Drug Administration has approved newer agents like Pramlintide for diabetes management in the past few 

years. Diabetic patients are treated with insulin and Antihyperglycemic drugs are used for them. 

 

CONCLUSION – A major advance in the treatment process for diabetes is the use of controlled release formulations with 

anti-diabetic drugs. The plasma levels of drugs are maintained stable by the system, minimizing peaks and troughs, unlike 

in conventional dosage systems. The controlled release systems offer optimal therapeutic effects towards the patient, 

enhancing compliance and reducing toxicity. Future research should focus on development efforts involving new 

formulations, improved materials, and tailored release profiles. Individualized release of therapeutic agents to the patient 

level could lead to more efficient and effective diabetes therapies. 
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