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Insulin

⚫ The oldest and best studied treatments 
for diabetes mellitus

⚫ Can be used to treat patients with all 
types of diabetes

Insulin secretion Insulin resistance



Insulin

⚫ amino acid peptide hormone

⚫ synthesized and secreted by pancreatic 
beta cells

⚫ stimulate insulin release: glucose, vagal 
stimulation, sulfonylurea drugs

⚫ Inhibitors of insulin release: Alpha-
adrenergic effect, Somatostatin, Drugs 
(Phenytoin, Vinblastin)



Proinsulin



Indications for Insulin Therapy

⚫ All patients with type 1 DM

⚫ Type 2 DM that failure to achieve 
glycemic control with diet, exercise, 
and oral medications

⚫ Acute illness or surgery 

⚫ Pregnancy 

⚫Glucose toxicity (DKA,HHNS)

⚫ Renal and hepatic disease



Physiology

⚫ Basal insulin is secreted at an approximate 
rate of 0.5-1.0 U/h

⚫ Postprandial insulin is released in a 
transient 2 to 5 minute burst (first phase)

⚫ A slow but progressive increase in insulin 
secretion for 5-52 minutes (second phase)

⚫ Insulin concentrations return to basal 
levels within 2-4 hours of a meal



Classifications of Insulin

1. แบ่งตามระยะเวลาในการออกฤทธ์ิ : rapid, short, 

intermediate, long, very long acting

2. แบ่งตามวตัถุประสงค์ในการออกฤทธ์ิ : basal, prandial 

insulin

3. แบ่งตามกลวธีิการผลติ : conventional insulin, 

insulin analogues



Major types of insulin (duration)

⚫ Rapid-acting insulin

⚫ Short-acting insulin

⚫ Intermediate-acting insulin

⚫ Long-acting insulin

⚫No peak insulin (Very long-acting)

⚫ Pre-mixed (Combination) insulin





Insulin Preparations (purpose)

1. Basal Insulin (Basal supplement)

2. Prandial Insulin (Premeal bolus dose)



Insulin Preparations (purpose)

Basal Insulin

⚫ As a basal supplement

⚫ intermediate- to very long-acting 
preparation (NPH, lente, ultralente, or 
glargine)

⚫ suppress hepatic glucose production and 
maintain near normoglycemia in the 
fasting state



Insulin Preparations (purpose)

Prandial Insulin

⚫ As a premeal bolus doses

⚫ rapid-acting (regular or short-acting) 
or very-rapid-acting (lispro, aspart) 
insulin

⚫ cover the extra requirements after 
food is absorbed



Insulin Preparations (Methods)

⚫ Conventional insulins (Human Insulin)

⚫ Insulin analogues



Conventional insulins preparations

⚫ short-acting regular insulin, intermediate-
acting insulins (NPH insulin) and long-
acting insulin (insulin ultralente)

⚫ limitations in the time-action profile



Insulin Analogues

⚫ recombinant DNA technology

⚫ overcome the limitations of conventional 
insulins

⚫ simulate physiological insulin profiles 

⚫ Rapid-acting insulin analogues: insulin 
lispro, insulin aspart and insulin glulisine

⚫ Basal insulin analogues: insulin glargine 
and insulin detemir



Conventional Insulins



Short-acting insulin

⚫ Regular Insulin (RI)

⚫ Pk after subcutaneous injection

❖Onset: 0.5-1 hours

❖Peak effect: 2-3 hours 

❖Duration: 8-12 hours

➢ IV or IM in diabetic emergency



Short-acting insulin

⚫ Injected 30-60 minutes before a meal

⚫ inconvenient for most patients

⚫ insulin concentration falls slowly after 
peaking



Intermediate-acting insulin

⚫ Isophane insulin suspension  or 
Neutral Protamine Hagedorn (NPH)

⚫ Addition protamine to regular insulin: 
slowly absorbed

❖Onset: 1-1.5 hours

❖Peak effect: 4-12 hours

❖Duration: 24 hours



Intermediate-acting insulin

⚫ distinct peak and trough effect

⚫wide variations in blood glucose

⚫ two or more injections a day (basal 
insulin)



Insulin Analogues



Rapid-acting insulin

⚫ Insulin lispro

⚫ Insulin aspart

⚫ Insulin glulisine



Insulin lispro

⚫ substitution of proline with lysine at 
position 28 and lysine with proline at 
position 29 of the insulin β-chain

⚫ injected 5-15 minutes before a meal 
or immediately after a meal

⚫ better postprandial glucose control 
and less frequent late hypoglycaemia





Insulin Aspart

⚫ single replacement of the amino acid 
proline by aspartic acid at position 28
of the insulin β-chain

⚫ Pk and Pd profiles of insulin lispro and 
insulin aspart were minor differrences

❖Onset: 0.17-0.33 hours 

❖Peak effect: 1-3 hours 

❖Duration: 3-5 hours





No peak insulin (Very long acting)

⚫ Insulin glargine

⚫ Insulin detemir



Insulin glargine

⚫ the amino acid asparagine at position 
A21 is replaced by glycine and two 
arginines are added to the C-terminus 
of the β-chain

⚫ onset of action of approximately 2
hours

⚫ reaching a plateau of biological action 
at 4-6 hours



Insulin glargine

⚫ lasting up to 24 hours

⚫ ‘flat’ and peakless 

⚫ less nocturnal hypoglycaemia

⚫ administered once daily, at any time of 
day

⚫ administered at the same time each day

⚫ Cannot be diluted or mixed with any 
other insulin or solution





Insulin Detemir

⚫ a soluble, long-acting basal insulin 
analog

⚫ the amino acid threonine in position 
B30 has been removed

⚫ a 14-carbon fatty acid (myristic acid) 
has been acylated to lysine at B29



Insulin Detemir



Insulin Detemir

⚫more predictable pharmacokinetic 
profile than NPH insulin

⚫ 98–99% albumin bound in plasma

⚫ reducing the risk of hypoglycaemia



Insulin Analogues



Pre-mixed(Combination)Insulin

⚫ pre-meal insulin in addition to basal 
insulin 

⚫ draw up pre-meal and basal insulins in 
the same syringe or commercial 
preparation

⚫ Combination NPH/RI eg. 70/30, 50/50 or 
NPH/Rapid acting eg. 

Humalog 75/25 = NPH(75%):Lispro 
(25%) 

⚫Onset, peak and duration are variable 
(proportion and type of insulin)





















Daily Requirements

⚫ Insulin production by a normal, thin, 
healthy person = 18 - 40 units/day or 
0.2 - 0.5 units/kg of body weight per 
day 

⚫½ secreted in the basal state, ½
response to meals 

⚫ basal secretion is about 0.5 - 1 units/h 



Administration





Administration

⚫ Subcutaneous injection

⚫ Intravenous and intramuscular (Only 
Emergency condition)

⚫ Site of injection: abdominal wall 
(fastest), arm, leg and buttock 
(slowest)

⚫ Tools: syringe, pen, pump



Insulin pump

Insulin syringe

Insulin pen



Factors That Affect Insulin 

Absorption 

⚫ site of injection 

⚫ the type of insulin 

⚫ subcutaneous 
blood flow 

⚫ regional muscular 
activity at the site 
of the injection 

⚫ the volume and 
concentration of 
the injected insulin 

⚫ depth of injection 



Adverse reactions

⚫Hypoglycemia: most common 

⚫ Cardiovascular: Palpitation, 
tachycardia, pallor

⚫ Central nervous system: Fatigue, 
mental confusion, loss of 
consciousness, headache, hypothermia

⚫Dermatologic: Urticaria, redness

⚫Gastrointestinal: Hunger, nausea, 
numbness of mouth



Therapeutic Regimens

⚫ Ideal insulin therapy regimen should 
mimic normal physiologic insulin 
release

⚫ Tailored to the patient’s degree of 
hyperglycemia, the risks associated with 
hypoglycemia, comorbid conditions, the 
ability to adhere to a routine, 
understand and master the information 
and skills, and the cost
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Inhaled Insulin

⚫ A powdered form of insulin

⚫Delivered with a nebulizer into the 
lungs where it is absorbed

⚫ In 2014, US FDA approved Afrezza for 
both Type I and Type II adult diabetics



New Type 2 DiabetesTreatments

⚫Nearly 100 new Type 2 diabetes 
medications are being studied in clinical 
trials

⚫Many of them work differently from 
current treatment options

⚫ Providing heart, kidney, and body weight-
related benefits



New Type 2 DiabetesTreatments

⚫ Tirzepatide

⚫ In early 2022, the FDA approved a new 
medication called tirzepatide 
(Mounjaro)

⚫ Tirzepatide has been found to work 
better than semaglutide at lowering 
A1C. And people taking it lost more 
weight.



New Type 2 DiabetesTreatments

⚫ Sotagliflozin:Dual SGLT1/2 inhibitors

⚫ IcoSema:combines semaglutide with 
insulin icodec, a new once-weekly 
insulin

⚫ CagriSema: combines semaglutide and 
cagrilintide into a once-weekly 
injection. Cagrilintide is a new long-
acting amylin analogue



Questions???


