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DESCRIPTION
Diabetes mellitus is one of the most common chronic metabolic 
disorders affecting people across all age groups. It develops when 
the body is unable to produce sufficient insulin or cannot 
effectively utilize the insulin that is produced. This leads to 
elevated blood glucose concentrations, which over time may 
contribute to complications involving the cardiovascular system, 
kidneys, eyes, nerves, and other organs [1]. Since the discovery of 
insulin more than a century ago, its clinical use has transformed 
diabetes management and significantly increased the life 
expectancy of millions of individuals worldwide. Continuous 
improvements in insulin formulations, delivery methods, and 
glucose monitoring technologies have provided healthcare 
professionals with greater flexibility in designing treatment 
strategies that meet individual patient needs [2].

Insulin is a peptide hormone synthesized by the beta cells 
located within the islets of Langerhans in the pancreas. The 
hormone consists of two amino acid chains connected by 
disulfide bonds and is released into the bloodstream when blood 
glucose levels rise, particularly after food consumption [3]. Once 
secreted, insulin binds to receptors present on the surface of 
various body cells, allowing glucose to enter muscle and adipose 
tissue where it can be used for energy production or stored for 
future use. Simultaneously, insulin decreases glucose production 
by the liver while encouraging glycogen synthesis. Beyond 
carbohydrate metabolism, insulin also influences fat storage and 
protein synthesis, making it an essential regulator of overall 
metabolism [4].

Type 1 diabetes results from autoimmune destruction of 
pancreatic beta cells, leading to an absolute deficiency of insulin. 
Individuals with this condition require lifelong insulin 
replacement because the body cannot produce the hormone 
naturally. In contrast, Type 2 diabetes usually develops due to 
insulin resistance combined with a gradual decline in insulin 
secretion [5]. Lifestyle modifications and oral glucose-lowering 
medications may initially provide adequate blood glucose control

for many people with Type 2 diabetes, but insulin treatment 
often becomes necessary as pancreatic function declines over 
time. Gestational diabetes, which develops during pregnancy, 
may also require insulin therapy when lifestyle measures alone 
do not adequately control maternal blood glucose levels [6].

The availability of different insulin preparations has allowed 
clinicians to closely mimic natural insulin secretion. Rapid-
acting insulin analogues begin working within minutes after 
injection and are commonly administered immediately before 
meals to control postprandial glucose elevations [7]. Short-acting 
human insulin has a slightly delayed onset and generally requires 
administration approximately thirty minutes before eating. 
Intermediate-acting insulin provides longer glucose control and 
has traditionally been used as basal insulin in many treatment 
regimens. Long-acting and ultra-long-acting insulin analogues 
offer extended glucose-lowering effects with relatively stable 
activity throughout the day and night, reducing fluctuations in 
blood glucose and lowering the frequency of injections for many 
patients [8].

Selecting an appropriate insulin regimen depends on multiple 
clinical considerations including age, type of diabetes, lifestyle, 
meal patterns, renal function, and individual treatment goals. 
Basal insulin therapy supplies a continuous level of insulin 
throughout the day to regulate fasting glucose concentrations. 
Mealtime insulin is added to manage increases in blood glucose 
following food intake. The combination of basal and bolus 
insulin provides physiological replacement for individuals with 
Type 1 diabetes and many patients with advanced Type 2 
diabetes. Premixed insulin formulations, which contain fixed 
proportions of rapid- or short-acting insulin combined with 
intermediate-acting insulin, may be suitable for patients seeking 
a simplified dosing schedule with fewer daily injections [9].

Accurate insulin administration is essential for maintaining 
stable glucose control. Modern insulin pens have become 
increasingly popular because they are portable, simple to 
operate, and allow precise dose adjustments. Disposable and 
reusable pen devices improve convenience and may encourage
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better adherence compared with traditional syringes.
Continuous subcutaneous insulin infusion through insulin
pumps offers another option for selected patients. Pumps deliver
a constant basal rate of insulin throughout the day while
allowing additional doses before meals. These devices provide
greater flexibility in daily activities and may reduce blood
glucose variability when combined with careful glucose
monitoring [10].

CONCLUSION
Insulin continues to play an essential role in the management of
diabetes across diverse patient populations. Careful selection of
insulin formulations, individualized treatment planning, regular
glucose monitoring, patient education, and consistent follow-up
contribute to effective blood glucose management and reduction
of diabetes-related complications. Continuous scientific progress
has expanded therapeutic options, allowing clinicians to provide
safer and more convenient treatment approaches. With ongoing
research and improved clinical practice, insulin therapy is
expected to remain an indispensable component of
comprehensive diabetes care while supporting better quality of
life for individuals living with this chronic condition.
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