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ABSTRACT:- 

Non–insulin-dependent diabetes is a long term 

disturbance of metabolism in which blood glucose 

is not properly regulated and the body’s cells do not 

respond effectively to insulin.. To improve 

glycemic control, metformin hydrochloride and 

glimepiride are often combined because of their 

complementary mechanisms of action. A recent 

advancement in pharmaceutical formulations is the 

development of Bilayered gastro-retentive matrix 

tablets,  which enhance bioavailability as well as 

maintain steady drug release. This paper focuses on 

the formulation methods, evaluation criteria, and 

analytical techniques used to create these bilayer 

tablets containing Glimepiride and Metformin. The 

bilayer design includes a slow-release segment of 

metformin with the aim of achieving prolonged 

effect as well as an rapid drug-liberation layer of 

glimepiride in term of rapid action. Factors like 

granulation, excipient choice, and polymer levels 

significantly affect drug release behaviour. In vitro 

studies indicate improved patient compliance, 

controlled drug release, and longer stomach 

retention. Combining sustained and immediate 

release in one dosage provides an effective, patient-

friendly approach to managing T2DM. Overall, 

gastro-floating bilayer matrix technology shows 

promise for long-term oral drug delivery in 

metabolic diseases. 

Keywords:-Type 2 diabetes mellitus; Metformin 

Hydrochloride; Glimepiride; Gastro-floating 

tablets; Bilayer matrix; Controlled drug delivery; 

Sustained release; Oral bioavailability; Patient 

compliance; Combination therapy. 

 

I. INTRODUCTON:- 
Chronic hyperglycemic condition 

represents a progressive metabolic condition that 

arises due to insulin resistance or deficiency, 

characterised by chronic hyperglycemia. Non–

insulin–dependent diabetes mellitus (NIDDM), 

resulting from Dysregulated glucose homeostasis is 

an endocrine system–related metabolic 

abnormality. 

Type 2 diabetes mellitus has emerged as a 

major global health challenge, contributing 

significantly to illness and financial strain in the 

modern era. It now impacts around one-tenth of the 

global population, representing billions of 

individuals worldwide.
1,2  

Diabetes remains a primary reason for 

death also disability worldwide. During 2000, 

Global society Health Organisation estimated that 

171 million people had diabetes. This figure is 

expected to rise to a minimum of 366 million 

individuals by the year 2030. 

A broad spectrum of antidiabetic 

medications is prescribed in healthcare settings, 

with metformin hydrochloride being one of the 

most widely favored options. In contrast to many 

other diabetes therapies, metformin hydrochloride 

does not induce hypoglycemia at standard 

therapeutic doses, and is therefore categorized as an 

antihyperglycemic or euglycemic agent rather than 

a hypoglycemic drug.
3
 

The mouth-administered route is 

considered a convenient and preferred option for 

delivering many therapeutic agents. Even so, its 

success is frequently constrained by normal bodily 

processes. Changes in the rate at which material 

moves through the gastrointestinal tract can 

produce inconsistent absorption behaviour, 

inadequate discharge of the drug from the dosage 

form, and a brief gastric residence period. 

This phenomenon leads to partial 

absorption of the active substance and a shortened 

period during which absorption can occur, 

especially in the proximal small intestine. After the 

formulation progresses past the main absorption 

site, any residual drug is typically not taken up by 

the body. The process of gastric emptying in 

humans is governed by numerous factors, which 

together cause marked variations in transit 

behaviour from person to person and even from one 
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occasion to another in the same person
4
.Given that 

many pharmaceutical agents exhibit optimal 

absorption in the proximal gastrointestinal region, 

this extensive variation can cause inconsistent drug 

uptakeas well as unpredictable Systemic 

availability.Therefore, an effective delivery system 

should be able to overseeas well as extendthe rate 

at which the stomach empties its contents 

significantly influences the concentration of drugs 

delivered to their primary absorption site, affecting 

their overall bioavailability and therapeutic 

effectiveness. 

 

 
Metformin 

(Figure No-1) 

 

Classified as a biguanide, metformin 

hydrochloride is an oral medication frequently 

prescribed for individuals with type 2 diabetes 

mellitus, also known as non–insulin-dependent 

diabetes.It helps Regulate blood sugar levels 

through increasing Insulin acts on many tissues, but 

its two major metabolic targets are skeletal muscle 

and the liver, and it Influences each of these in 

distinct ways. 

Following peroral dosing, the dosage form 

is designed to stay within the gastric environment 

and to gradually liberate the active compound, 

which results in continuous delivery of the drug to 

the absorptive regions of the gastrointestinal tract 

(GIT)
5
. These drug delivery systems mainly face 

two challenges: the short gastric retention time 

(GRT) and the unpredictable short gastric emptying 

time (GET), which can lead to incomplete drug 

release from the dosage form in the absorption zone 

(stomach or upper part of the small intestine), 

resulting in reduced efficacy of the administered 

dose
6
.  

 

 
Glimepiride 

(Figure No-2) 

 

Glimepiride is a first-generation 

sulfonylurea used to manage type 2 diabetes 

mellitus. Preclinical research indicates it offers 

advantages over other sulfonylureas, such as lower 

dosage, quicker actionpossibly because it 

stimulates insulin secretion lessand stronger effects 

outside the pancreas. Together with Metformin, It 

helps regulate increased blood sugar that occurs in 

adult-onset diabetes.After a meal, increased 

circulating glucose concentrations activate β-cells 

within the pancreatic islets, leading to the release of 

insulin. Insulin facilitates the transport of glucose 

into peripheral tissues and enhances the conversion 

of surplus glucose into glycogen in liver and 

skeletal muscle, as well as into lipids stored in 

adipose tissue, thereby maintaining postprandial 

glucose homeostasis. In adult-onset diabetes, this 

storage is impaired, resulting in high blood 

sugar.Persistently elevated blood glucose levels are 

associated with the development of serious health 

complications.According combination of 

Glimepiride and Metformin, with different 

mechanisms, enhances blood sugar control 

Glimepiride acts quickly to reduce excess sugar, 

and Metformin sustains control later. This single-

tabletcombination replaces multiple tablets daily, 

boosting patient adherence and treatment 

effectiveness.
7
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Anti-Diabetic Drugs Suitable for Floating Tablet 

Formulation:- 

Floating oral dosage form, classified as 

gastroretentive dosage forms, are pharmaceutical 

preparations engineered to remain buoyant in the 

stomach and to deliver the drug in a sustained 

manner over an extended period.These systems are 

particularly useful for medications that are 

absorbed largely in the upper gastrointestinal 

tract,exhibit pH-dependent solubility, or have a 

short biological half-life. Such medications' 

bioavailability and therapeutic efficiency are 

enhanced by the extended stomach residence 

duration.
8,9

 

One of the most popular oral 

hypoglycemic medications in floating tablet form is 

metformin hydrochloride. It is extremely water-

soluble, absorbed largely through the gastric sacas 

well as proximal portion of the small bowel, and 

remainsin the body for only a short period around 

six hrs, making it excellent for sustained-release or 

floating dosing systems.
10,11

 

Another third-generation sulfonylurea that 

works well with metformin is glimepiride, which 

comes in a bilayer floating tablet form. While 

metformin reduces hepatic glucose synthesis and 

increases insulin sensitivity, glimepiride stimulates 

the pancreatic β-cells, acting as an insulin 

secretagogue. Postprandial blood glucose and 

fasting are synergistically controlled by this 

combination.
12,13

 

Due to comparable pharmacokinetic 

benefits, other anti-diabetic medications such as 

pioglitazone, glibenclamide, and gliclazide have 

also been studied for floating or controlled-release 

formulations.
14

 

 

Metformin + Glimepiride Floating Tablet Design  

For this combination, the most popular 

design is a bilayer floating tablet. In order to 

guarantee a quick beginning of action, the second 

layer usually comprises glimepiride as an 

immediate-release (IR) component, whereas the 

first layer usually contains metformin as a 

sustained-release (SR) component by employing 

water-loving matrix-forming polymers like 

hydroxypropyl methylcellulose.
12

Long-term 

stomach retention, continuous metformin release, 

and efficient glycemic management throughout the 

day are all made possible by this dual-layer 

architecture.
13 

In order to control drug diffusion, the 

matrix system for the sustained-release layer often 

uses HPMC K4M, HPMC K15M, Carbopol 934P, 

or PVP K30, which create a gel barrier upon 

hydration.
15,16

 Citric acid and sodium bicarbonate, 

which are frequently employed as gas-generating 

agents, react in stomach juice to produce carbon 

dioxide, giving the tablet buoyancy.
17,18

 To control 

drug release and preserve matrix integrity, other 

polymers, including ethylcellulose and polyethene 

oxide (PEO), may be used.
19

 

 

Advantages of a floating tablet:- 

Compared to traditional dosing forms, 

floating formulations of glimepiride and metformin 

have a number of advantages. In addition to 

reducing the frequency of doses, improving patient 

compliance, and producing more stable glycemic 

control, they also provide prolonged stomach 

retention, which enables the medication to stay at 

its optimal absorption location for extended periods 

of time.
10,12 

Metformin floating tablets with optimised 

formulations usually stay afloat for more than 12 to 

15 hours (25 to 29 to 31) and have a buoyancy lag 

time of less than two minutes. A anomalous 

diffusion process influencedby  diffusion together 

as well as polymer matrix erosive process is 

indicated by drug release kinetics that typically 

follow the Higuchi model.
12,15

 

 

An overview of the combination's justification 

The Metformin + Glimepiride floating 

bilayer tablet improves overall glycemic control by 

combining two pharmacological mechanisms: 

metformin's sensitisation of insulin and 

glimepiride's release of insulin. Glimepiride's 

instant release offers a rapid commencement of 

action, whereas metformin's sustained release from 

the floating layer guarantees a steady plasma 

concentration. Thus, the design reduces 

gastrointestinal adverse effects and dosage 

frequency while increasing therapeutic efficacy.
12,13

 

 

Preparation of gastro-floating bilayer matrix 

tablets:- 

Introduction: Bilayered tablets consist of 

repeating unit which may be identical or non 

identical. They enable customisation of their 

dissolution and drug release profiles. Typically, one 

layer contains the drug formulated to release the 

drug promptly, with the other portion is engineered 

for delayed or extended release, allowing for a 

second dose or sustained delivery. This structure 

facilitates the staggeredrelease of two  combined 

medication and help isolating unfinished 

components. Such formulations are advantageous 

when the drugs must be released at different 

rates.CYP2C19*3 is caused by each G-to-A 
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substitution at nucleotide 636 in exon 4 of the 

CYP2C19 gene, that introduces a premature stop 

codon at amino acid 212
20

, producing a truncated 

and non-functional protein
21

. Although the 

CYP2C19*3 allele frequency is generally below 

1%, it is more prevalent among Asians (2–9%)
22

. 

The purpose of this study was to analyze the 

genotypes of healthy Palestinian participants for 

cytochrome P4502C19, specifically to detect the 

CYP2C19*3 variant at position 636 in exon 4. 

 

 

 
(Figure No-3) 

(Immediate-release and sustained-release bilayer tablet) 

 

(Table N0-1) 

(Formulation table of metformin-glimepiride tablet) 

 

II. METHODS AND SOURCES:-
23 

The study utilized Metformin 

hydrochloride from Workhardt Research Centre, 

India, and Glimepiride from Kores India Ltd., 

India, both provided as complimentary 

samples.The excipients and chemicals used in this 

study, including lactose monohydrate, 

microcrystalline cellulose, crospovidone, povidone, 

Ingredient Formulation Trial (mg/tab) 

MGA

01 

MGA

02 

MGA03 MG

A04 

MGA 05 MGA06 MGA07 MGA08 

Metformin 

hydrochlori

de 

500 500 500 500 500 500 500 500 

Glimepiride 2 2 2 2 2 2 2 2 

Lactose 10 15 10 50 40 40 44 10 

MCC 75 70 78 30 24 34 28 61 

Crospovido

ne 

24 24 24 24 0 30 34 38 

Povidone 25 25 20 28 28 28 28 25 

SSG 18 18 20 20 20 20 20 20 

Pharmaceut

ical grade 

water 

Quant

ity 

suffic

ient 

Quant

ity 

suffic

ient  

Quantity 

sufficient  

Quan

tity 

suffi

cient  

Quantity 

sufficient  

Quantity 

sufficient  

Quantity 

sufficient  

- 

IPA - - - - - Quantity 

sufficient  

Quantity 

sufficient  

Quantity 

sufficient  

Chlorometh

ane 

     Quantity 

sufficient  

Quantity 

sufficient  

Quantity 

sufficient  
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sodium starch glycolate, magnesium stearate, 

methylene chloride, hydroxypropyl 

methylcellulose, titanium dioxide, talc, propylene 

glycol, and polysorbate 80, were obtained from 

various commercial sources in India. 

 

Formulation of Tablets:- 

Such formulation of Metformin 

hydrochloride and Glimepiride tablets was 

prepared using the moist granulation technique 

with the formulation incorporated several 

excipients, as detailed in Table No-1. Metformin 

hydrochloride, lactose, microcrystalline cellulose 

(MCC), and 50% of crospovidone were sieved 

through a #60 sieve and combined thoroughly. The 

binding solution was prepared separately by 

dissolving a weighed amount of povidone in 

methylene chloride and isopropyl alcohol (IPA). 

Then, the required quantity of Glimepiride was 

added and stirred until a clear solution was 

obtained. The mixture was granulated with the 

binding solution, and the granules were dried in a 

tray drier at 50°C. The dried granules were sieved 

using a #20 sieve. Sodium starch glycolate (SSG), 

the remaining 50% of crospovidone, and 

magnesium stearate has beensieved using a 

#60sieve separately. Formed granules has been 

treated with SSG as a lubricant as well as the 

remaining crospovidone; then, the final addition of 

magnesium stearate provided lubrication to the 

mixture. The tablets were formed using an 8-station 

Accura tablet compression machine from 

Hyderabad. 

 

 

Sr.No 

 

Ingredient 

Quantity for One Thousand 

Tablets 

(in gms) 

1 HPMC 15 cps 5.26 

2 Titanium dioxide 2.63 

3 Talc 1.05 

4 Propylene Glycol 0.5 

5 Polysorbate 80 0.5 

6 Purified water 73.69 

(Table No-2) 

(Composition of film-coating solution for 1,000 tablets) 

 

Tablet film layering :- 

The fabricated tablets were film-coated 

using excipients as outlined in formulation Table 

No- 2. A measured quantity of the HPMC polymer 

(15 cps) was dispersed in 80% of the required 

deionized water using a mechanical agitator. The 

measured amounts of glidant and opacifier were 

ground using a mortar and pestle with the 

remaining 20% of deionized water, and then 

incorporated into the above solution. Ten minutes 

later, propylene glycol and polysorbate 80 were 

incorporated into the blend. The solution was 

stirred for five minutes and then filtered through a 

200-mesh synthetic fabric. The resulting filtrate 

was subsequently used to coat the anti-diabetic 

tablets containing metformin and glimepiride. 

 

Quantification of Glimepiride and Metformin in 

Plasma: Measurement of Plasma Glimepiride 

Levels:-
24,25

 

Glimepiride in blood samples was 

quantified via liquid chromatography-tandem mass 

spectrometry. Briefly, 100 μL of blood sample was 

combined with 25 μL of reference standard solution 

and mixed thoroughly. Next, 1.5 milliliters of a 2:8 

(v/v) mixture composed of diethyl ether and 

dichloromethane was incorporated, and the sample 

was subjected to centrifugation at 16,480 × g for 5 

minutes.―Following evaporation of the organic 

phase using a vacuum concentratorthe remaining 

material was resuspended in 200 μL of 

reconstitution medium and analyzed using a liquid 

chromatography-tandem mass spectrometry 

system. Plasma glimepiride levels were quantified 

from the calibration curve by comparing the 

glimepiride peak area to that of the reference 

standard. The method’s lower limit of 

quantification was 0.5 ng/mL, with a calibration 

range spanning 0.5–250 ng/mL. Intra- and interday 

accuracy varied between 91.0% and 105.0%, while 

the precision (%CV) was 6.8%, demonstrating the 

reliability of the method across the quantification 

range. 

 

Characterisation of Blend:-
26,27

 

Prior to compression, the powder blend 

was assessed for its key properties, including bulk 
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density, tapped density, compressibility index, and 

Hauser ratio. 

 

Bulk Density:- 

The volume occupied by the weighed 

granules was measured after they were placed, 

without tapping, into a 50 ml measuring cylinder. 

This formula was used to measure bulk density. 

Þb = M / V0  

Where, Þb = Bulk Density  

M = Mass of blend 

V0 = Untapped volume 

 

Tapped Density:- 

A graduated cylinder was filled with the 

weighed amount of granules, and the volume that 

the granules occupied was recorded. The tapped 

density tester (Thermonik, Campbell Electronics, 

India) was then used to tap the cylinder 50 times. 

The following formula was used to get the % 

volume variation. 

 

Powder compressibility and characteristic:- 

Utilising bulk density and tapped density, 

the percentage compressibility of granules—known 

as Carr's compressibility index—was calculated to 

assess their capacity to reduce volume under 

pressure. The % compressibility index and its flow 

properties are displayed in Table No-3. 

. 

CI = (Þt - Þb / Þt) × 100.  

Where, CI = Compressibility index 

Þb = Bulk density  

Þt = Tapped density 

 

Evaluation of Tablets:-
26,27,28,29

 

Sr.No EvaluationParameter Method/Instrument 

Used 

Purpose/Observation Expected 

Outcome/Remark 

1 Appearance and shape Visual Inspection To assess physical 

uniformity 

Smooth, uniform, and 

defect-free surface 

2 Weight Variation Analytical balance To ensure uniformity of 

tablet weight 

With +-5% deviation 

as per the IP standard 

3 Thickness Venier caliper To maintain uniformity 

of tablet size 

Consistent thickness 

across all batches 

4 Hardness Monsanto or Pfizer 

hardness tester 

To evaluate mechanical 

strength 

4-8kg/cm
2
 optimum 

handling 

5 Friability Roche 

friabilatory(100 

rotation at 25 rpm) 

To determine tablet 

resistance to abrasion 

Weight loss < 1% 

Indicates acceptable 

compression. 

6 Disintegration time USP Disintegration 

Test Apparatus 

To determine the time 

for disintegration 

Immediate Layer <5 

min 

Sustain layer: gradual 

disintegration 

7 Floating lag time 0.1 N 

HCl(pH1.2) 

37°C 

To determine the onset 

as well as floating time 

Onset delay< 2 

minute;floting 

interval>8h 

8 Swelling index Weight measurement 

after immersion 

To evaluate water 

uptake and matrix 

stability 

Uniform swelling 

without Erosion 

ensures 

9 In vitro release USP Type I 

Type II apparatus 

To evaluation of drug 

release kinetics and 

extent 

Biphasic release 

regarding rapid 

Glimepride, sustained 

Metformin release 

10 Drug content 

Uniformity 

UV 

spectrophotometer 

To ensure uniform drug 

distribution 

95-105% of labelled 

claim 

11 Stability study Stability chamber To assess physical and 

chemical stability 

Accurate 

quantification 

supports controlled 

release design 

(Table No-3) 

(Tablet Evaluation Detail) 
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Weight Variation:- 

Using an analytical balance, twenty (20) 

tablets from each batch were weighed separately in 

grams (g). Standard deviation, relative standard 

deviation, and average weight were reported. To 

create tablets with consistent weight, the tablet 

compression machine was appropriately calibrated.  

 

Tablet hardness:- 

A Key hardness tester was used to 

measure the tablet's hardness. The average hardness 

and crushing strength of ten tablets with known 

weights and thicknesses were measured in 

kiloponds (KP). To maintain an appropriate range 

of tablet hardness, the tablet's hardness was 

measured both before and during the compression 

process.  

 

Friability:- 

From each batch, twenty (20) tablets were 

chosen and weighed. In the VanKel tablet 

friabilator, each batch of tablets was rotated 100 

times at 25 rpm for 4 minutes. The weight 

reduction was then calculated by weighing the 

tablets again. The % weight decrease from the 

original tablets was then used to determine 

friability.  

 

Floating lag time:- 

They were placed in a 1000 ml glass 

beaker with 500 ml of 0.1 N HCl, pH 1.2, 

temperature 37.5 0C ± 0.5 0, and dissolution C to 

examine the in vitro floating behaviour. The 

floating lag time is the time period between placing 

the tablet in the medium and the time at which the 

tablet floats in the medium.  

 

Dissolution:- 

The produced bilayered tablets were 

subjected to an in vitro drug release study utilising 

the USP I (basket) apparatus (Lab India, 

DISSO2000). The dissolution media consisted of 

900 cc of pH 1.2 with 0.1% w/v sodium lauryl 

sulphate and phosphate buffer pH 6.8.  

 

Disintegration time:-
30,31

 

A USP disintegration test device (TD2, 

Tab machines, India) was used to measure the 

disintegration time using distilled water at 

37±0.5°C. When no tablet grains remained on the 

apparatus's mesh, the disintegration time was 

considered to have occurred. It was noted how long 

it took for six tablets to completely dissolve, and 

the average was reported. 

 

Stability studies:-
31,32,33

 

The goal of stability testing is to establish 

a retest for the drug substance or a shelf life for the 

drug product and suggested storage conditions, as 

well as to demonstrate how the quality of a drug 

substance or drug product changes over time under 

the influence of various environmental factors, 

including temperature, humidity, and light. A 

stability research was conducted in a stability 

chamber at 25°C and 60% relative humidity, and 

40°C and 75% relative humidity to ascertain the 

change in storage. At regular intervals, samples 

were taken out. Changes in hardness, thickness, 

disintegration time, and in vitro release tests were 

assessed for the formulation. 

 

 

III. CHALLENGES AND LIMITATIONS:- 
Risk of Dose Dumping 

One of the most significant drawbacks of 

gastroretentive floating tablets is the potential for 

dose dumping, which can result in hazardous 

plasma concentrations, particularly when using 

strong medications as glimepiride.
34

 This 

phenomenon could be caused by the matrix 

rupturing or disintegrating due to changes in gastric 

pH brought on by food, alcohol use, or gastric 

motility.
35,36

 In the instance of glimepiride
37

, rapid 

disintegration or severe erosion of the polymer 

matrix may cause the medication to be released 

uncontrollably, resulting in negative 

pharmacological consequences like hypoglycemia. 

Formulations with effervescent ingredients, like 

sodium bicarbonate, are especially vulnerable to 

environmental factors that can cause gas production 

to occur too soon and jeopardise matrix integrity.
38

 

 

Variation in Gastric Emptying Among Patients 

Gastric residence time (GRT), which 

varies significantly between individuals, is a major 

factor in Investigation of the Therapeutic 

Performance of Gastroretentive dosage.
40

Several 

factors significantly affect gastric motility.including 

age, gender, meal composition, fed or fasted state, 

and medical disorders, including diabetic 

gastroparesis.
41,42

 The degree and rate of drug 

absorption may be impacted by this variability, 

which might result in uneven floating tablet 

retention.
43

 For instance, the upper small intestine 

is where metformin is mostly absorbed; delayed 

stomach emptying may result in local discomfort, 

whereas early emptying may result in decreased 

bioavailability
44

. Additionally, food changes the 

viscosity and density of stomach contents, which 
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affects pill buoyancy and drug release kinetics.
45

 It 

also frequently lengthens GRT. 

In order to reduce interpatient variability, 

it has been proposed to use mucoadhesive or 

swellable systems in conjunction with floating 

mechanisms and multiparticulate formulations.
46,47

 

 

Scale-Up and Manufacturing Issues 

Maintaining consistency in buoyancy and 

medication release characteristics is a significant 

difficulty when scaling up gastroretentive floating 

tablets.
48

 Because excipients, moisture content, and 

compression force vary from batch to batch, it is 

difficult to achieve constant tablet density, porosity, 

and gas-generating capacity on an industrial scale.
49

 

High-pressure compression may increase tablet 

hardness,but it also decreases internal porosity, 

which reduces floatability.
50

 On the other hand, 

reduced compression may increase buoyancy at the 

expense of mechanical strength and friability.
51

 

Additionally, during processing, moisture-

sensitive excipients like sodium bicarbonate may 

react too quickly, decreasing their ability to float 

and changing their dissolving profiles.
52

 It is 

consequently advised to optimise and regulate 

critical process parameters (CPPs) and guarantee 

reproducibility using Design of Experiments (DoE) 

techniques and Process Analytical Technology 

(PAT) tools.
53

 Maintaining constant gas entrapment 

and polymer swelling behaviour in large-scale 

production is still a major technical challenge.
54

 

 

Stability and Regulatory Concerns 

Stability issues arise because floating 

tablets frequently contain effervescent or low-

density excipients that are susceptible to 

temperature and humidity in the surrounding 

environment.
55

 A loss of buoyancy and irregular 

release profiles might result from moisture 

intrusion during storage, which can cause early 

CO2 generation or the deterioration of hygroscopic 

materials.
56

 Potency and therapeutic efficacy may 

be impacted by the hydrolytic breakdown of both 

glimepiride and metformin hydrochloride in wet 

conditions.
57

 

Comprehensive stability data, such as 

accelerated and long-term experiments showing 

persistence of floating behaviour, dissolution 

profile similarity (f₂  > 50), and assay homogeneity 

throughout the shelf life
58

, are required by 

regulatory bodies. Furthermore, the dynamic 

conditions in the stomach and the heterogeneity in 

gastric physiology make it challenging To correlate 

laboratory-based findings with in vivo outcomes.
59

 

Packaging is also important; to guarantee product 

stability, it is advised to utilise desiccant-containing 

containers or moisture-barrier aluminium blisters.
60

 

Bioavailability, bioequivalency, and safety 

investigations are necessary to support innovative 

gastroretentivesystems from a regulatory 

perspective, particularly when utilised for 

combination medications with diverse absorption 

sites as metformin and glimepiride.
61,62

 

 

IV. FUTURE PERSPECTIVES:- 
Development using novel polymers and 

excipients 

The investigation of innovative natural, 

semi-synthetic, and synthetic polymers that 

improve floating ability, matrix integrity, and 

controlled release is the next For the development 

of a stomach-retentive floating tablet.The potential 

concerning polymers, including poloxamers, 

polyethylene oxide, and grafted hydrogels, to offer 

extended stomach retention with enhanced 

biocompatibility and less toxicity is being 

investigated. For medications like metformin 

hydrochloride and glimepiride, which have 

Restricted absorption segment in the upper part of 

the GI tract, this addition of stimuli-responsive 

polymerswhich react to pH or enzymatic 

triggersmay enable more accurate control of drug 

release in the stomach environment.
63,34,65

 

Smart delivery systems with 3D printing 

Customizable gastroretentive systems are 

now possible thanks to recent developments in 

pharmaceutical 3D printing technologies. Drug 

release profiles can be customised for each patient 

by using 3D printing to create tablets with precise 

densities, interior structures, and buoyancy control. 

On-demand drug release may be made possible by 

smart materials that react to gastric cues like pH, 

temperature, or motility. By ensuring that 

metformin and glimepiride are released at optimal 

rates for improved glycemic control, this 

technology is expected to assist individualised 

diabetes management.
66,67,68

 

 

Bioadhesive-floating hybrid systems 

An intriguing method to get around the 

drawbacks of conventional floating tablets—which 

occasionally fail because of inconsistent stomach 

emptying—is to combine floating and bioadhesive 

processes. Longer residence times and more 

reliable medication release are ensured by hybrid 

systems, which stick to the stomach mucosa while 

retaining buoyancy. Combination medications like 

metformin and glimepiride, which need extended 

stomach residence for optimal absorption and 
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synergistic action, can especially benefit from this 

dual mechanism.
69,70

 

 

AI and modelling applications for formulation 

optimisation 

The use of computer modelling, data 

driven learning, as well asAI system to forecast 

thisbehaviour of gastroretentive formulations is 

growing. Without doing extensive experiments, AI 

techniques can optimise drug-polymer interactions, 

gas-generating agents, and polymer ratios. These 

predictive models improve accuracy in reaching the 

intended floating lag time and release kinetics 

while cutting formulation time and expense. In the 

upcoming years, formulation techniques for 

sustained-release gastroretentive tablets will 

probably be redefined by integrating Quality by 

Design (QbD) principles with AI-driven 

models.
71,72,73

 

 

V. CONCLUSION:- 
The review emphasises that glimepiride 

and metformin hydrochloride gastro-floating 

bilayer matrix tablets provide a new and efficient 

method of treating Type 2 diabetes mellitus. Rapid 

onset and sustained glucose control are guaranteed 

by this dual-drug formulation, which enhances 

patient adherence and treatment results. Through 

regulated release and stomach retention, the 

method circumvents the drawbacks of traditional 

oral dosing forms. Stable, effective, and repeatable 

tablets are produced by combining sophisticated 

formulation procedures with appropriate excipients. 

As a result, the bilayer gastro-retentive delivery 

system shows great promise as a cutting-edge 

strategy for managing diabetes over the long term 

and may be used as a template for controlled-

release combo treatments in the future. 
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