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Introduction :

Diabetes mellitus is one of the most prevalent chronic diseases worldwide, affecting millions of people. It is a metabolic disorder characterized by high
blood sugar levels, which is the inability to produce insulin or properly due to body disability. In various remedies available, insulin injections remain a
foundation for the management of diabetes, especially for individuals with type 1 diabetes and with some type 2 diabetes that do not respond to oral
drugs. Despite its importance, insulin therapy is often fulfilled with apprehension due to fear of needle, misunderstanding and improper administration
techniques. This article investigates the future of insulin therapy in insulin injection, their importance, administration techniques, challenges and diabetes
management.

Understanding Diabetes and Insulin Therapy :

Diabetes is classified into several types, of which type 1 and type 2 are the most common.
e  Type 1 Diabetes: An autoimmune condition where the body's immune system attacks insulin-produced beta cells in the pancreas, leading to a
complete insulin deficiency. Individuals with type 1 diabetes require lifelong insulin therapy.
e  Type 2 Diabetes: Specialty of insulin resistance and relative insulin deficiency, type 2 diabetes is often managed with lifestyle modifications
and oral drugs. However, some patients eventually require insulin therapy due to progressive beta-cell laxity.
e  Gestational diabetes: occurs during pregnancy and insulin therapy may be required if blood sugar levels cannot be controlled through diet and
exercise.
Insulin injections are necessary in changing or complementing the insulin of the body to effectively regulate blood sugar levels. Failure to manage diabetes
can cause serious complications such as heart disease, renal failure, nerve damage and vision loss.

Types of Insulin
Insulin is categorized based on its onset, peak, and duration of action:

1. Rapid-acting Insulin:

o  Examples: Insulin Lispro (Humalog), Insulin Aspart (Novolog)

O  Onset: 10-30 minutes

O  Peak: 30-90 minutes

O  Duration: 3-5 hours

O  Used before meals to control postprandial blood sugar spikes.
2. Short-acting (Regular) Insulin:

o  Examples: Humulin R, Novolin R

O Onset: 30-60 minutes

O  Peak: 2-4 hours

o  Duration: 6-8 hours

O Used before meals; slightly longer effect than rapid-acting insulin.
3. Intermediate-acting Insulin:

o Examples: NPH (Humulin N, Novolin N)

O  Onset: 1-2 hours

O  Peak: 4-12 hours

O  Duration: 12-18 hours

O  Provides basal insulin coverage, usually taken twice daily.
4.  Long-acting Insulin:

o  Examples: Insulin Glargine (Lantus, Basaglar), Insulin Detemir (Levemir)

O  Onset: 1-2 hours
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O  Peak: Minimal to no peak
o Duration: 24 hours or more
O  Provides stable basal insulin levels throughout the day and night.
5. Ultra-long-acting Insulin:
o Example: Insulin Degludec (Tresiba)
Onset: 30-90 minutes
Peak: No significant peak
Duration: Up to 42 hours
Offers extended control with reduced risk of hypoglycemia.

O O OO0

Insulin Administration Techniques :

Insulin is administered subcontinent (under the skin) using syringes, insulin pens, or insulin pumps. Proper technique is important to ensure efficacy and
prevent complications.

1. Choosing the Injection Site

. General sites include abdominal, thigh, upper weapon and buttocks.
e  Stomach provides fastest absorption, which is ideal for rapid acting insulin.
e  Rotating injection sites prevent lipohypertrophy (frequent injection lumps or thick skin).

2. Steps for Insulin Injection Using a Syringe/Pen

Wash hands thoroughly.

Prepare the insulin dose: Roll cloudy insulin (NPH) between the palms to mix evenly.

Clean the injection site with an alcohol swab.

Pinch the skin (if needed) to avoid injecting into muscle.

Insert the needle at a 90-degree angle (45-degree if using a long needle or injecting into a lean area).
Inject insulin slowly and steadily.

Wait a few seconds before withdrawing the needle.

Dispose of the needle safely.

3. Using Insulin Pumps

. Insulin pumps provide continuous leather insulin infusion (CSII), mimicking the natural insulin release of the body.
e  The device is programmed to give basal and bolts doses based on personal needs.
. Regular monitoring and site changes are required every 2-3 days.

Challenges and Solutions in Insulin Therapy :
1. Needle Phobia and Psychological Barriers

. Solution: Counseling, insulin pens with finer needles, and insulin pumps can improve adherence.
2. Injection Site Complications

e Lipohypertrophy and lipoatrophy occur due to repeated injections in the same area.
. Solution: Rotate injection sites and use a proper injection technique.

3. Hypoglycemia (Low Blood Sugar)

e  Symptoms: Sweating, dizziness, confusion, palpitations.
e  Solution: Follow proper dosing guidelines and keep fast-acting carbohydrates on hand.

4. Hyperglycemia (High Blood Sugar)

. Caused by missed doses, improper dosing, illness, or stress.
. Solution: Regular blood glucose monitoring and timely insulin administration.
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5. Cost and Accessibility

. Insulin can be expensive, especially for those without insurance.
. Solution: Governments and organizations are working on affordable insulin programs and generic alternatives.

Future of Insulin Therapy :
Innovations in insulin therapy continue to evolve, making diabetes management easier and more effective.
1. Smart Insulin Pens
. Connected devices track insulin doses and send data to mobile apps, reducing the risk of missed or duplicate doses.
2. Artificial Pancreas Systems
e  Closed-loop insulin delivery systems use continuous glucose monitors (CGMs) and insulin pumps to automate insulin dosing.
3. Oral Insulin and Inhalable Insulin
e Research is underway to develop oral and inhalable insulin to eliminate the need for injections.
4. Stem Cell and Gene Therapy

. Efforts are being made to regenerate insulin-producing beta cells to provide a permanent cure for diabetes.

Conclusion :

Insulin therapy remains an important component of diabetes management, providing life -saving benefits to millions of people worldwide. While
challenges such as discomfort, cost and access to injection persist, progress in insulin technology provides hope for better treatment options. By
understanding insulin types, proper administration techniques and emerging innovations, diabetic patients can achieve better glycemic control, reduce
the risk of complications and lead a healthy life. Education and awareness in diabetes management remains important in ensuring optimal rearing and
acceptance of insulin therapy in diabetes management.
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