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type 1 and type 2 diabetes. Designed to provide steady basal insulin coverage over an
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analogs offer more predictable pharmacokinetics, reduced variability, and a lower risk

of hypoglycemia. Ongoing innovations continue to refine their duration, stability, and  geceived: 01-Jun-2025, Manuscript
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The primary objective of long-acting insulin is to mimic physiologic basal insulin secretion.
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First-generation basal analogs improved upon neutral protamine Hagedorn (NPH) insulin .
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by offering flatter action profiles and longer duration. These agents reduced nocturnal DOI: 10.37532/jdmc.2025.8(3).299-
hypoglycemia and provided more consistent day-to-day glucose control. 300 R

Newer ultra—long-acting formulations extend these benefits even further. With durations
exceeding 24 hours, some preparations allow flexible dosing intervals and provide
sustained, stable insulin levels. Their low peak activity minimizes glucose fluctuations and
reduces the risk of hypoglycemia, particularly overnight. Such characteristics are especially
valuable for individuals with irregular schedules or varying daily routines [3,4].

Advances in molecular design and formulation technology have contributed to improved
absorption and reduced variability. By altering amino acid sequences or modifying
solubility characteristics, manufacturers have created insulin analogs that form stable
subcutaneous depots, releasing insulin gradually into the circulation. This results in
smoother pharmacodynamic profiles and enhanced patient confidence in dosing.

Long-acting insulins are frequently combined with rapid-acting insulins in basal-
bolus regimens or integrated into fixed-ratio combination products with glucagon-like
peptide-1 receptor agonists. These combinations simplify treatment and may improve
adherence while maintaining glycemic targets. Additionally, compatibility with insulin
pens and digital health tools supports accurate dosing and data tracking [5].

Conclusion

Long-acting insulin formulations have significantly improved the safety and effectiveness
of basal insulin therapy. With flatter action profiles, prolonged duration, and greater
dosing flexibility, modern analogs better replicate physiologic insulin patterns and
reduce hypoglycemia risk. As research continues to refine molecular design and explore
even longer-acting or glucose-responsive options, long-acting insulin will remain a
cornerstone of diabetes management. These innovations enhance glycemic stability,
patient adherence, and overall quality of life for individuals requiring insulin therapy.
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