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A B S T R A C T 
 

Diabetes Mellitus is one of the chronic diseases that require lifetime treatment through drug therapy. Oral solid dosage forms such 
as tablets still form a bulk of the drug market due to the convenience, stability, and efficiency associated with them. There are 

various techniques used in tablet formulation. However, direct compression remains one of the most promising methods used for 
the production of antidiabetic drugs owing to its simplicity and cost-effectiveness as well as fewer processes involved in it. This 
paper aims at exploring some of the aspects of the direct compression of pharmaceutical products with special emphasis on 
antidiabetic drugs' formulations. The classification of drugs as well as the biopharmaceutical aspects of antidiabetic drugs (such as 

solubility and permeability according to Biopharmaceutics Classification System) is explained.Besides, powder blending, 
manufacturing of antidiabetic tablets, powder blend evaluation and evaluation of finished tablets as well as their quality attributes 
are discussed in detail. Other topics covered include recent developments in direct compression, such as use of co-processed 
excipients, nanotechnology and AI-based optimization. the current regulatory guidance and Quality by Design approach are 

emphasized. 
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INTRODUCTION 

Diabetes mellitus is defined as a condition marked by high 

blood sugar levels caused by deficiencies in either insulin 

production or utilization and has become a serious global 

health problem due to the rising cases and related 

complications such as cardiovascular problems, nerve 

damage, kidney damage, and eye damage. Successful 

management of diabetes involves consistent drug treatment 

alongside lifestyle changes which necessitate the role of 

medication compliance in therapy. From that perspective, 

oral solid preparations especially tablets have gained 

considerable significance in the treatment of this condition 

since they are convenient, stable, accurately deliver the dose, 

and economical in comparison to liquid preparations or 

parenteral methods. Antidiabetic treatments benefit from the 

use of tablets greatly due to their accurate dosage, easy 

delivery method in case of chronic illnesses, and increased 

compliance rates which have been observed mostly in elderly 

people who constitute a substantial percentage of patients 

diagnosed with diabetes. Additionally, the versatility of the 

tablet form allows preparation of immediate and modified 

release formulations for better treatment outcomes. Efficient 

methods of production like direct compression make it easier 

to manufacture antidiabetic tablets.(1,2,3) 

The tablet dosage form is among the most favored methods 

of treatment for chronic ailments such as Diabetes Mellitus 

because of its many merits. These include easy 

administration, precise dosing, mobility, and shelf life. 

Chronic treatment involves long-term drug intake by patients, 

and tablets increase patient adherence to treatment because of 

their convenience and ease of dosing, particularly for 

extended release tablets or once daily formulations. Tablets 

are relatively inexpensive to produce and distribute, thus 

affordable to a large number of patients. They are also 
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flexible regarding formulation; they can be designed to 

provide different drug release mechanisms and combinations 

that make it easier to treat complex illnesses such as diabetes. 

Direct compression technology is among the easiest and 

efficient ways of tablet production, whereby tablets are made 

from a mixture of active compounds and other additives 

using compression without the need for granulation(4,5). The 

process also reduces the number of processes, safeguards the 

drug from any undue heat and moisture, and is highly 

suitable for the production of drugs that may be susceptible 

to such factors. Moreover, the process is cost-effective and 

efficient and, when fine-tuned, results in high-strength and 

rapidly dissolvable tablets, which makes the process perfect 

for producing antidiabetic tablets.(6,7,8) 

This literature review attempts to cover all possible 

pharmaceutical aspects regarding the application of direct 

compression as a highly efficient approach in manufacturing 

antidiabetic tablets for managing Diabetes Mellitus. The 

scope of the present study covers not only the basic 

theoretical background concerning direct compression, 

choice of excipients and their action, but also a number of 

pre-formulation issues that are crucial for ensuring a 

successful outcome. Another important aspect to be covered 

involves formulation and processing considerations needed 

for producing high-quality tablets in terms of flowability, 

mechanical strength, disintegration and dissolution rate. In 

addition, this review will highlight some of the problems 

associated with antidiabetic drugs, such as the need for dose 

uniformity, low flow properties of active substance and 

stability issues, along with new trends in this area, namely 

development of co-processed excipients and new 

formulations. 

Overview of Antidiabetic Drugs 

Classification 

Classification of antidiabetic agents depends on the 

mechanism of action and targets in the treatment of diabetes 

mellitus. These medications are targeted at regulating blood 

sugar levels through insulin release promotion, insulin 

resistance reduction, inhibition of glucose absorption and 

glucose elimination. One of the most common groups 

includes biguanides like metformin which regulate glucose 

output from the liver, increase insulin sensitivity, and have 

no hypoglycemic effect. Sulfonylureas like glibenclamide 

and glipizide increase insulin secretion by pancreatic β-cells 

and thus have a hypoglycemic effect. DPP-4 inhibitors like 

sitagliptin increase incretin hormone activity by glucose 

dependence and therefore stimulate insulin secretion and 

decrease glucagon output. SGLT2 inhibitors include 

dapagliflozin and canagliflozin and regulate blood glucose 

levels by facilitating renal glucose elimination, which 

additionally leads to weight loss and cardio protective 

effects. Thiazolidinediones like pioglitazone increase insulin 

sensitivity, while alpha-glucosidase inhibitors delay 

carbohydrate absorption. Novel antidiabetic medications 

include GLP-1 receptor agonists among others. The 

classification of these drugs is essential for proper selection 

of drug candidates and formulation approaches especially in 

cases where tablet formulation with direct compression 

technique is applied.(3-5) 

 

Figure 1: Classification of Antidiabetic Drugs Based on Mechanism of Action 

Biopharmaceutical Properties 

It is evident that the properties associated with 

biopharmaceutics of antidiabetic drugs will influence the 

effectiveness of absorption and the bioavailability of the 

drug. The solubility property of a drug will affect its ease of 

dissolution in gastrointestinal fluid; drugs that are not very 

soluble in water tend to have difficulty in being absorbed, 

making the process of drug development very hard especially 

in cases like direct compression where there will be need to 

improve the dissolution properties of the drug. The 

classification of drug based on its solubility and intestinal 

permeability into one of the four classes under the 

Biopharmaceutics Classification System is very helpful in 

formulation strategies since drugs classified in Class 1 (those 

with high solubility and high permeability) are very good 

candidates for tablet formulation. Drugs that fall within Class 

II and Class IV may need either the improvement in 

solubility or permeability respectively. It is also important to 

take into account the stability of antidiabetic drugs because 

most of these drugs are unstable especially when exposed to 

light, heat, and humidity.(29,30) 

Direct Compression Technique 

Direct compression is one of the methods used in the 

manufacture of tablets, where an even mixture of the active 

pharmaceutical ingredient with the excipients is directly 

pressed into tablets without going through any granulation 

process. In this case, the powder that is used should have 

sufficient compressibility and flow properties. The powder 

mixture is compacted to form the required tablets using 
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tableting machines. As compared to other processes like wet 

or dry granulation, direct compression is more convenient 

since it does not require any intermediate steps. The 

advantage of direct compression is that the heat-sensitive and 

moisture-sensitive drug substance can be stabilized during its 

preparation.(9,10)

 

 

Figure 2: Direct Compression Technique in Tablet Manufacturing 

Advantages of Direct Compression 

There are various advantages associated with direct 

compression technology, especially in the manufacture of 

antidiabetic drugs used for treatment of Diabetes Mellitus. 

Firstly, it is economical since it does not require many 

processing procedures such as granulation, drying, and 

milling that will increase labor costs, energy use, and 

machine utilization. Secondly, it is an easy method since few 

processing stages are involved; thus, the chances of 

contamination and variation are reduced significantly, and 

therefore, the quality of the resulting product is enhanced. 

Thirdly, it is suitable for the production of heat- and 

moisture-sensitive drugs because it does not require any wet 

granulation or drying procedure, thus avoiding deterioration 

of heat and moisture-sensitive substances.(10,12) 

Limitations of Direct Compression 

Although the technique offers several benefits, some of the 

drawbacks of this process might affect the efficacy of the 

tablet produced, especially those that have been developed to 

treat diseases such as Diabetes Mellitus. The first 

disadvantage involves the need for powder formulations with 

adequate flowability and compressibility, which 

unfortunately many of the active ingredients in medicines do 

not have, and thus require the addition of proper excipient. 

Poor flowability leads to poor die-filling and weight variation 

while compressibility determines the mechanical strength of 

the product.(11) Secondly, direct compression can be subject 

to the problem of segregation. As mentioned above, this 

occurs due to differences in density, particle size or even 

shape of the drug substance and excipient, which leads to a 

non-homogeneous distribution of the active ingredient in the 

tablet. This is especially important in cases where low dose 

antidiabetic drugs are involved.(41) 

Excipients Used in Direct Compression 

Excipients are very important in the effectiveness of direct 

compression technology, especially the preparation of 

antidiabetic drugs tablets for the treatment of Diabetes 

Mellitus. As direct compression technology depends on the 

utilization of powders that have good flow properties and 

compressibility, the choice of excipients is vital in making 

sure uniform mixture, good compressibility, and proper 

characteristics of tablets. Some of the most commonly used 

excipients in this process are the diluents or fillers like 

microcrystalline cellulose and lactose, which help increase 

the bulk volume and enhance compressibility. The other 

commonly used excipients in direct compression are binders 

like pregelatinized starch, which increases the hardness of the 

tablet, and superdisintegrants like crospovidone and sodium 

starch glycolate, which ensure disintegration and dissolution 

of the drug.On the other hand, lubricants, such as magnesium 

stearate, decrease the friction when the tablets are 

compressed and ejected from the die cavity, while glidants 

such as talc increase powder flowability.(8,15,16) 

Fillers/Diluents 

Diluents are important additives that play an integral part in 

direct compression formulations where the quantity of API in 

the drug is low, which is common for drugs that have been 

formulated for treating Diabetes Mellitus. Diluents make the 

dosage larger by providing the necessary weight to ensure 

consistency of dosage and ease of manipulation during the 

manufacturing process. Of the various diluents available, 

microcrystalline cellulose (MCC) is considered one of the 

best due to its high compressibility, good flow and capacity 

of forming tough tablets even under relatively low 

compression forces, which makes them very suitable for 

direct compression. It has some disintegration capability too, 

thus making its use all the more convenient. Other examples 

of diluents that are extensively used include lactose, owing to 

its good flowability, pleasant taste and wide applicability for 

a variety of drugs. Variants of lactose, such as spray-dried 

lactose, are especially designed for use in direct compression 

formulations owing to their flowability and 

compressibility.(17,18) 

Binders 

Binders are additives that increase cohesion among the 

components in the blend, which ensures that the particles 

stick to each other during the compaction process to create 

tablets that have sufficient mechanical strength. Regarding 

antidiabetic drugs for treating patients with Diabetes Mellitus 

in the form of direct compression, it is extremely important 

to select an effective binder that will not only give the right 

amount of binding ability but also ensure adequate flow and 

disintegration. Pregelatinized starch is among the most 
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popular binders utilized in direct compression because apart 

from being a binder, it is also considered to be a good 

disintegrating agent. Pregelatinized starch is produced by 

partially hydrolyzing and dehydrating starch.This additive 

increases the hardness and structure of tablets while 

remaining capable of absorbing water quickly, making 

pregelatinized starch especially useful for immediate-release 

tablets.(18,19) 

Disintegrants 

Disintegrants are very important excipients in making tablets 

as they help in breaking up tablets into small pieces when 

they come into contact with gastro-intestinal fluid, which 

leads to faster dissolution and absorption. For instance, in the 

development of antidiabetic tablets that are meant to treat 

Diabetes Mellitus, fast and effective disintegration will help 

them act on time as expected. Examples of superdisintegrants 

that can be incorporated in tablets made using direct 

compression method include crospovidone and sodium starch 

glycolate because of their extensive swelling property and 

high rate of water uptake. Crospovidone acts via wicking 

action to promote disintegration within short time but does 

not form gel whereas sodium starch glycolate expands a lot 

on coming into contact with water hence causes the tablet to 

fragment fast. Other examples include croscarmellose 

sodium that utilizes both wicking and swelling action to 

promote fast disintegration and Low-substituted 

hydroxypropyl cellulose (L-HPC) that exhibits excellent 

disintegration efficiency. Natural disintegrators that can be 

used include starch, alginic acid, and guar gum.(37,39) 

Lubricants & Glidants 

These two types of excipients have a critical role in the direct 

compression method since they facilitate the manufacturing 

process while ensuring that there is proper formation of 

tablets. In the formulation of antidiabetic tablets for the 

management of diabetes mellitus, these two types of 

excipients have an important role to play in ensuring that 

there are no processing problems, especially those associated 

with sticking, friction, and flow. For instance, lubricants such 

as magnesium stearate are included in the formulation to 

prevent friction between the material used to make the tablets 

and the walls of the dies in order to prevent sticking. 

However, excessive use of magnesium stearate could affect 

the hardness of the tablet and even dissolution, which means 

that its levels should be optimized.(38) 

Preformulation Studies 

Preformulation study is an integral part of the process of 

tablet formulation; it provides valuable information regarding 

the physicochemical properties of the drug and drug-

excipient interaction, particularly in direct compression 

formulations applied for the treatment of Diabetes Mellitus. 

One of the important aspects of preformulation studies is the 

drug-excipient compatibility testing, which guarantees that 

there will be no negative chemical or physical reaction 

occurring during the drug formulation process, and this will 

not result in instability of the formulation. FTIR technique 

allows us to analyze the possibility of any chemical 

interaction based on the changes in functional groups; DSC, 

on the other hand, allows for evaluating thermal properties of 

the substance and determining potential compatibility issues 

via melting point and enthalpy measurement.(2,28,34) 

Other factors to consider in preformulation are those 

involving flow properties of the powder mixture because they 

affect the feasibility of the direct compression method. 

Factors like the angle of repose give an idea of powder 

flowability with smaller angles being indicative of greater 

flowability. In turn, bulk density and tapped density give 

information about powder packing. The two factors 

mentioned are measured alongside others like Carr’s Index 

and Hausner ratio in order to evaluate compressibility and 

flow characteristics. Failure to optimize flow properties may 

cause problems such as weight variation and uneven 

distribution.(14,26,35) 

Formulation Considerations 

Antidiabetic tablets formulated via the technique of direct 

compression will need to be made using excipients whose 

function is to help improve their flowability and 

compressibility. It is essential to identify suitable excipients 

based on the physicochemical characteristics of the active 

ingredients. For example, microcrystalline cellulose can be 

added to help increase compressibility, whereas spray-dried 

lactose will improve the flow of the ingredients. 

Disintegrants such as crospovidone and croscarmellose 

sodium can also be added to the formulation to guarantee that 

the resulting tablets will disintegrate very quickly. Ensuring 

dose uniformity can be rather difficult because low-dose 

drugs like glimepiride can produce variations in dose due to 

even minor differences during the blending process of the 

drug formulation. The techniques employed to achieve 

uniformity of dosage include the use of geometric dilution as 

well as suitable diluents. Moisture sensitivity is another 

problem that can arise when formulating antidiabetic drugs 

like metformin because some of the active drugs and 

excipients may easily get damaged by moisture. Taste 

masking will be necessary even for some antidiabetic 

medications such as metformin hydrochloride due to their 

bitter flavor.(11,15) 

Formulation factor optimization is another issue that should 

be considered because it allows manufacturing high-quality 

tablets. In this respect, the application of DOE technique is 

quite popular since this approach helps evaluate the effects of 

several formulation and process factors simultaneously 

without engaging in empirical experiments. One can take 

advantage of the concept of factorial design to study the 

impact of varying concentrations of superdisintegrants and 

binders on tablet hardness and disintegration time. 

Meanwhile, the method of response surface methodology 

(RSM) can be employed to optimize compression pressure, 

the concentration of lubricants, and the ratio of excipients in 

order to enhance the dissolution rate and mechanical strength 

of tablets. If the substance in question is insoluble (e.g., 

glibenclamide), the formulation will consist of solubilizers 

and co-processed excipients that increase the dissolution rate 

of the active pharmaceutical ingredient.(47,48) 

Manufacturing Process (Direct Compression) 

Tablet manufacturing using direct compression requires 

adherence to precisely defined procedure(s) intended to 

produce drug tablets consistently with respect to the quality 

and efficiency of each dose unit manufactured. For example, 

this process is often used to formulate antidiabetic 

medications that help manage diabetes mellitus. The initial 
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step in the tablet manufacturing process is the mixing 

together of active ingredient(s), and other excipients 

including filler(s), binder(s), and disintegration aid(s), into a 

homogeneous blend before compression can occur. Mixing is 

essential in producing an acceptable final product because it 

ensures a uniform mix, especially when working with very 

low doses. After the blended ingredients have been 

thoroughly mixed together and resulted in a homogeneous 

powder mass, lubricant(s), such as magnesium stearate, and 

glidant(s), such as talc, are added to the blend to decrease 

interparticle friction between the individual powder particles 

and to improve the flow and minimize the tendency for them 

to become adherent to each other during compaction into 

tablets.(40,42) 

Tablets are produced in tablet machines through a 

compression process. This process is the final stage that 

occurs when the lubricated mixture of ingredients is pressed 

into a tablet shape. In order to produce acceptable tablets 

from this process, various parameters must be optimized 

during the compression process. For example, the amount of 

compression force applied to the tablets will impact the 

tablet's hardness, thickness, and friability. If the compression 

force is excessive, the resulting Tablet will be too hard, 

leading to slow breakdown of the Tablet after ingestion. 

Conversely, if insufficient compression force is applied to the 

Tablet, the resulting tablet will be very weak and will fail due 

to breakage. Likewise, the speed at which the compression 

occurs will also impact the tablet's final properties. When the 

compression is performed at an extremely fast rate, it may 

lead to the possibility of not filling the die adequately or the 

capping problem of the Tablet. Other process variables (e.g., 

dwell time, punch design, etc.) will also play an important 

role in creating acceptable tablets(41). 

Evaluation methods  

The evaluation of the powder blend has a key importance in 

the direct compression process, maintaining consistent tablets 

manufactured using diabetic formulations. Another important 

characteristic of the powder mixture is its flowability, as this 

determines the ability of the powder to flow freely into the 

die cavity.Angle of repose, Carr’s Index, and Hausner Ratio 

can be used to determine the flowability of the powder. High 

flowability ensures that there will be uniform filling of the 

dies, which in turn reduces variations in tablet weight. 

Compressibility is the other significant factor, which 

indicates the capability of the powder to reduce in volume 

due to pressure, forming a solid tablet. Particle size and 

shape, as well as the nature of the excipients present in the 

powder, affect its compressibility. Finally, uniformity is 

necessary for effective tablet formation, particularly for low 

dose medications.(31,32) 

Table 1: Evaluation Parameters of Powder Blend with Pharmacopoeial Limits 

Category Parameter Method Acceptable Limits (IP/USP/BP) 

 

 

Powder Blend 

Angle of Repose Funnel method ≤ 30° (Good flow) 

Bulk Density Graduated cylinder — (Used for calculations) 

Tapped Density Tapping method — 

Carr’s Index Calculated ≤ 15% (Good), 16–25% (Fair) 

Hausner Ratio Calculated ≤ 1.25 (Good flow) 

Flowability Visual/Flow rate Good to excellent flow required 

 

There are several tests used in assessing the quality of 

compressed tablets as per the standard set by pharmacopoeia 

to ensure their performance in the management of DM. 

Weight variation tests are conducted to ensure the uniformity 

in tablet weight; hardness tests are done to check the 

mechanical strength necessary to withstand handling. 

Thickness of the tablet is checked to determine its size; 

friability tests are carried out to assess the ability of a tablet 

to withstand wear and tear during transportation. The 

mechanical strength of a tablet is determined through 

hardness and friability tests, hence showing its ability to 

withstand any form of pressure. Disintegration tests are done 

to assess how long it takes for a tablet to disintegrate into fine 

particles. Dissolution tests are conducted to test the time 

taken to dissolve and the degree of drug release from the 

tablets. The drug release process can be determined by using 

one of the models of release kinetics such as zero order, first 

order, Higuchi and Korsmeyer-Peppas. Content uniformity 

tests determine the amount of active ingredient in each 

tablet.(40)

Table 2: Evaluation Parameters of Tablets with Pharmacopoeial Limits 

Tablets  Parameter Method Pharmacopoeial Limits 

 

Physical Tests 

Weight Variation Weighing 20 tablets ±5% (>250 mg), ±7.5% (80–250 mg), ±10% (<80 mg) 

Hardness Monsanto/Pfizer tester 4–8 kg/cm² (typical) 

Thickness Vernier caliper ±5% variation 

Friability Roche friabilator ≤ 1% weight loss 

Mechanical Strength Crushing strength Hardness tester Adequate to withstand handling 

Disintegration Disintegration Test IP/USP apparatus ≤ 15 min (uncoated tablets) 

Dissolution Dissolution Study USP Apparatus I/II ≥ 80% drug release in 30–45 min* 

Content Uniformity Assay HPLC/UV method 85–115% of label claim 
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Recent Advances 

The recent development in the direct compression process 

technique has been very effective in improving the quality 

and performance of the antidiabetic tablets that are used to 

treat Diabetes Mellitus. Amongst other advances, the most 

important is the incorporation of the use of co-processed 

excipients which involves using a combination of two or 

more excipients to offer better function than those used in 

ordinary physical mixtures. These include the use of 

microcrystalline cellulose in combination with lactose and 

crospovidone which make the tablets more flowable and thus 

ideal for use in direct compression. There have also been 

great improvements in the formulations, and this has led to 

the success in applying direct compression on poorly soluble 

compounds like glibenclamide and pioglitazone.(36,43) 

Moreover, the application of nanotechnology has opened up 

new possibilities for enhancing the potential of direct 

compression through the use of nanoparticles of drug 

molecules or nanoparticulate delivery systems that increase 

solubility, dissolution rates, and effectiveness. For instance, 

nanosuspension and nanoparticulate carriers of antidiabetic 

medicines may be used for direct compression into tablets, 

offering improved absorption and efficacy. The area of 

artificial intelligence and machine learning in formulation 

science is yet another emerging frontier in formulation 

science. Here, the technology uses predictive models to 

determine the right excipient and optimize the physical 

characteristics of the tablets economically, with little 

experimentation. Machine learning algorithms allow massive 

data to be processed for predictive modeling of formulations, 

resulting in major breakthroughs in formulation 

science.(46,45) 

Regulatory Considerations 

The regulatory matters play a very important role in ensuring 

that the safety, efficacy, and quality of antidiabetic tablets 

prepared using the direct compression technique in treating 

the disorder named Diabetes Mellitus are ensured. It is 

essential to abide by the guidelines that have been stipulated 

by the International Conference for Harmonisation 

throughout the whole process of development of the drugs. 

The ICH guidelines like Q8 (Pharmaceutical Development), 

Q9 (Quality Risk Management), and Q10 (Pharmaceutical 

Quality System) serve to facilitate this purpose.(19-21) 

In addition to the ICH guidelines, another requirement for 

quality control and assessment is adherence to the guidelines 

established by the pharmacopoeia, including Indian 

Pharmacopoeia (IP), US Pharmacopeia (USP), and British 

Pharmacopoeia (BP).(22-28). Within these guidelines, there 

are detailed procedures and acceptable ranges for weight 

variation, dissolution, disintegration, and content uniformity 

tests. Another approach that has gained attention recently in 

pharmaceutical formulation development is Quality by 

Design (QbD). It involves designing formulations based on 

the critical quality attributes (CQAs), critical material 

attributes (CMAs), and critical process parameters (CPPs), 

which affect the performance of formulations.(25,48) 

Challenges and Future Perspectives 

However, despite the numerous advantages of direct 

compression technology, there are certain difficulties that 

need to be overcome before being able to use the process of 

manufacturing antidiabetic pills as an effective way of 

treating Diabetes Mellitus. The first difficulty arises when 

trying to upscale the process since the laboratory 

formulations of pills may fail due to the inability to 

manufacture pills on a greater scale. The machinery, different 

compression pressures, and difficulties with powder blending 

could lead to inconsistent tablets that are excessively soft or 

hard, or dissolve unequally. Also, assuring good flowability 

and avoiding powder segregation become crucial when 

manufacturing tablets in a large quantity. The problem of 

stability needs to be mentioned separately because of its 

importance to antidiabetic drugs that tend to be 

environmentally sensitive.(49) 

In the future, the development of antidiabetic tablets will be 

more geared towards the concept of personalized medicines 

where the drug will be developed according to the particular 

need of the individual. With technological advancements in 

the formulation of drugs, tablets can now be formulated 

according to the particular dosage required by the patients. 

Another method that can be used is the use of digital 

technologies to formulate personalized drugs for the patients 

with diabetes. The future of antidiabetic tablets does not only 

focus on addressing existing challenges but also uses modern 

methods of developing the drug.(50) 

CONCLUSION 

Overall, direct compression has proven to be a very effective 

and popular technique in formulating antidiabetic tablets that 

can effectively manage diabetes mellitus in the long term. Its 

benefits include simplicity, economy, fewer production 

stages, and compatibility with heat- and moisture-sensitive 

drugs. Nonetheless, there is the need for proper assessment of 

several key elements when using direct compression, such as 

flowability, compressibility, compatibility of the drug with 

the excipient, and dose homogeneity, particularly for small 

doses. The choice of the excipient and proper preformulation 

study is crucial. Moreover, technologies like co-processing of 

excipients, nanoparticle-based drug delivery systems, and the 

use of artificial intelligence for optimizing formulation have 

contributed immensely to widening the application spectrum 

of DC technology towards difficult drugs such as poorly 

soluble antidiabetic drugs. Regulations such as ICH 

guidelines and QbD approach contribute greatly to the 

development of effective and reliable formulations. Although 

there are several challenges in terms of scalability, stability, 

and processing of highly potent or poor flow drugs, further 

advances will help in improving the potential of DC 

technology in the future. Everything considered, the 

application of DC technology to the creation of potent 

antidiabetic pills is highly promising. 

REFERENCE  

1. Sun H, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova K, Duncan BB, 

Stein C, Basit A, Chan JC, Mbanya JC, Pavkov ME. IDF Diabetes 

Atlas: Global, regional and country-level diabetes prevalence estimates 
for 2021 and projections for 2045. Diabetes research and clinical 

practice. 2022 Jan 1;183:109119 

2. American Diabetes Association. Standards of medical care in diabetes—
2011. Diabetes care. 2011 Jan 1;34(Supplement_1):S11-61  

3. Chatterjee S, Khunti K, Davies MJ. Type 2 diabetes. The lancet. 2017 

Jun 3;389(10085):2239-51.  
4. Zhou B, Rayner AW, Gregg EW, Sheffer KE, Carrillo-Larco RM, 

Bennett JE, Shaw JE, Paciorek CJ, Singleton RK, Pires AB, Stevens 

GA. Worldwide trends in diabetes prevalence and treatment from 1990 



        Saiyyad  et al                                                              Asian Journal of Pharmaceutical Research and Development. 2026; 14(3): 242-249 

ISSN: 2320-4850                                                                                               [248]                                                     CODEN (USA): AJPRHS 

to 2022: a pooled analysis of 1108 population-representative studies 

with 141 million participants. The Lancet. 2024 Nov 
23;404(10467):2077-93.  

5. Decourt B, Noorda K, Noorda K, Shi J, Sabbagh MN. Review of 

advanced drug trials focusing on the reduction of brain beta-amyloid to 
prevent and treat dementia. Journal of experimental pharmacology. 2022 

Jan 1:331-52.  

6. Magnúsdóttir UÁ, Ágústsdóttir S, Steinarsdóttir SB. Formulation 
development of extended-release sodium benzoate tablets (Doctoral 

dissertation)  

7. Mishra DN. Dosage form design: From concept to compliance-
Navigating regulatory standards and patient needs. International journal 

of drug regulatory affairs. 2024 Mar 15.  

8. Rowe RC, Sheskey PJ, Quinn ME, editors. Handbook of pharmaceutical 
excipients. London: Pharmaceutical press; 2006 Jan 30.  

9. Jivraj M, Martini LG, Thomson CM. An overview of the different 

excipients useful for the direct compression of tablets. Pharmaceutical 
science & technology today. 2000 Feb 1;3(2):58-63.  

10. Politis S. Design of experiments (DoE) in pharmaceutical development. 

Drug development and industrial pharmacy. 2017 Jan 1 

11. Patel K, Shah S, Patel J. Solid dispersion technology as a formulation 

strategy for the fabrication of modified release dosage forms: A 

comprehensive review. DARU Journal of Pharmaceutical Sciences. 
2022 Jun;30(1):165-89.  

12. Cook Dh. Que Para Optar Por El Grado De Doctor En Ciencias Presenta 

M. En C. Luis Eduardo Serrano Mora Tutor. 

13. Wood CC, Moreno NP, Drewke J, Bramhall JA, Bell S, Locklin JJ. 

Twenty grams in two weeks: Material sparing tablet development of 

direct compression formulations for immediate release applications. 
Powder Technology. 2025 Oct 1;464:121299 

14. .Zhao D, Li Z, Li X, Zhang Z, Liu D. Discharge Dynamics Responses in 

Forced Granular Flow of Rice Particle Beds. Agriculture. 2025 Aug 
6;15(15):1696.  

15. Singh GJ, Hickey AJ. Regulatory Stipulations and Scientific 

Underpinnings for Inhaled Biologics for Local Action in the Respiratory 
Tract—Part I: Development of Inhaled Therapeutic Protein Products. 

BioChem. 2026.  

16. Alburyhi MM, Saif AA, Noman MA, Yassin SH. Compatibility Studies 
with Pharmaceutical Excipients of Simvastatin for the Development of 

Novel Drug Delivery Systems. World Journal of Pharmaceutical 

Research. 2024 Aug 22;13(19):1463-512. 

17.  Bharani ML, Patra AK, Nayak DR, Choudhury PK. Co-Processed 

Excipients: Unlocking the Potential of Direct Compression in 

Pharmaceutical Formulation Development. Research Journal of 
Pharmacy and Life Sciences: Volume. 2024 Jan;5(1):01-10. 

18.  Chogale M. Synergizing functionality inpharmaceutical applications 

with co-processed excipients: Anupdated review. International Journal 
of Green Pharmacy (IJGP). 2025 Oct 30;19(3).  

19. ICH Q8(R2). Pharmaceutical Development. 2022.  

20. ICH Q9(R1). Quality Risk Management. 2023. ICH Q10. 
Pharmaceutical Quality System. 2022.  

21. USP 46–NF 41. United States Pharmacopeia. 2023.  

22. Indian Pharmacopoeia. 2022.  

23. British Pharmacopoeia. 2023.  

24. FDA Guidance for Industry: QbD. 2022.  

25. Guo X, Lu H, Liu H. Effect of Height-to-Diameter Ratio on the 

Compression Behavior of Rice Husk Powder Under Gas Pressurization.. 

26.  Tayade B, Gharge V, Jadhav B, Patil A, Parde C, Patil S. Critical 
Parameters affecting Stability of APIs and Drug Products: A Review. 

Asian Journal of Pharmaceutical Analysis. 2026 Jan;16(1):41-50..  

27. Adimoolam BM, Jangam A, Dadinaboyina SB, Ragampeta S, Thota JR. 
Stability studies of glycopyrronium bromide and in vitro toxicity 

evaluation of its major transformation products by LC-MS/MS and 

NMR. European Journal of Mass Spectrometry. 2025 Jun;31(3-4):79-

86..  

28. Sopyan I, Gozali D, Megantara S, Wahyuningrum R, Ks Is. An Efforts 

To Increase The Solubility And Dissolution Of Active Pharmaceutical 

Ingredients. Int J App Pharm. 2022; 14(1):22-7.  

29. Amidon GL, et al. BCS revisited. Pharm Res. 2021;38:1–10.  

30. Dressman J, Willmann S, Cristofoletti R. Basic principles of PBPK 

modeling and simulation. InThe Art and Science of Physiologically-
Based Pharmacokinetics Modeling 2024 Jul 15 (pp. 17-33).  

31. Jiang J, Ma X, Ouyang D, Williams III RO. Emerging artificial 

intelligence (AI) technologies used in the development of solid dosage 
forms. Pharmaceutics. 2022 Oct 22;14(11):2257  

32. Annas B, Intifada A, Evatri C, Pramusita P. Wound healing activity of 

cream formulation containing tomato juice in guinea-pig: Development 
of measurement analysis and its application. Journal of Phytomedicine 

and Therapeutics. 2025 Jul 14;24(1):2020-40..  

33. Ahirwar K, Shukla R. Preformulation studies: a versatile tool in 
formulation design. InDrug formulation design 2023 Feb 23. 

IntechOpen.Li Q, et al. Flow property evaluation. Powder Technol. 

2023;410:117903.  

34. Bhatia V, Dhingra A, Chopra B, Guarve K. Co-processed excipients: 

Recent advances and future perspective. Journal of Drug Delivery 

Science and Technology. 2022 May 1;71:103316.  

35. García MA, Varum F, Al-Gousous J, Hofmann M, Page S, Langguth P. 

In vitro methodologies for evaluating colon-targeted pharmaceutical 

products and industry perspectives for their applications. Pharmaceutics. 
2022 Jan 26;14(2):291.  

36. Deshmukh R. Drug Targeting and Nanotherapeutic Advancement in the 

Treatment of Rheumatoid Arthritis: recent Progress in Drug Delivery 
Systems. Current Pharmaceutical Biotechnology. 2025 

Aug;26(10):1459-81. 

37.  Sharafan M, Dziki A, Malinowska MA, Sikora E, Szopa A. Targeted 
delivery strategies for hydrophilic phytochemicals. Applied Sciences. 

2025 Jun 24;15(13):7101.  

38. Alburyhi MM, Saif AA, Noman MA, Abudunia A, Yassin SH, 
Abdullah JH. Formulation, Development and Evaluation of Amoxicillin 

Fast Dissolving Tablets. World Journal of Pharmaceutical and Life 

Sciences. 2025;11(7):183-97.  

39. Atre P, Rizvi SA. Advances in oral solid drug delivery systems: quality 

by design approach in development of controlled release tablets. 

BioChem. 2025 Apr 25;5(2):9.  

40. Ramnath R. A comprehensive assessment of mucositis due to radiation 

for head and neck cancer: pathophysiology, clinical and patient-

reported outcomes, and a proposal for a novel treatment based on 
ayurvedic medicine (Master's thesis, Weill Medical College of Cornell 

University). 

41. Kim Y, Park J, Choi J, Kim M, Seo G, Kim J, Park JA, Lim KS, Ha SJ, 
Kim HO. Physiological Barriers to Nucleic Acid Therapeutics and 

Engineering Strategies for Lipid Nanoparticle Design, Optimization, and 

Clinical Translation. Pharmaceutics. 2025 Oct 

8;17(10):1309..https://doi.org/10.3390/pharmaceutics17101309 

42. Nawaz A, Ali T, Naeem M, Hussain F, Li Z, Nasir A. Biochemical, 
structural characterization and in-vitro evaluation of antioxidant, 

antibacterial, cytotoxic, and antidiabetic activities of nanosuspensions of 

Cinnamomumzeylanicum bark extract. Frontiers in Chemistry. 2023 
May 5;11:1194389.. 

43.  Noorain, Srivastava V, Parveen B, Parveen R. Artificial intelligence in 

drug formulation and development: applications and future prospects. 
Current drug metabolism. 2023 Sep 1;24(9):622-34.. 

44.  Sharma L, Khurana D, Patel P, Khare S, Kurmi BD. Advancements in 

micellar formulation: drug delivery vehicle for water-insoluble drugs. 
Recent Advances in Drug Delivery and Formulation: Formerly Recent 

Patents on Drug Delivery & Formulation. 2024 Sep 1;18(3):188-207.  

45. Castillo ED. Process optimization: a statistical approach. Boston, MA: 
Springer US; 2007 Jul.  



        Saiyyad  et al                                                              Asian Journal of Pharmaceutical Research and Development. 2026; 14(3): 242-249 

ISSN: 2320-4850                                                                                               [249]                                                     CODEN (USA): AJPRHS 

46. Jain S. Quality by design (QBD): A comprehensive understanding of 

implementation and challenges in pharmaceuticals development. Int. J. 
Pharm. Pharm. Sci. 2014 Jan 1;6(1):29-35.  

47. Jain S. Quality by design (QBD): A comprehensive understanding of 

implementation and challenges in pharmaceuticals development. Int. J. 
Pharm. Pharm. Sci. 2014 Jan 1;6(1):29-35.  

48. Jadhav K, Abhang A, Kole EB, Gadade D, Dusane A, Iyer A, Sharma 

A, Rout SK, Gholap AD, Naik J, Verma RK. Peptide–drug conjugates 
as next-generation therapeutics: exploring the potential and clinical 

progress. Bioengineering. 2025 Apr 30;12(5):481. 

49.  Patel H, Parmar S, Patel B. A comprehensive review on quality by 

design (QbD) in pharmaceuticals. development. 2013;4(5). 

 

 

 

 

 


