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Definition: 
Insulin is a peptide hormone synthesized, secreted and stored by the beta cells of the Islets of Langerhans within the pancreas.

Function:
Stimulation of the pancreas by elevations in blood glucose levels results in the release of insulin from the beta cells into the circulation, where it exerts varied effects on the body tissues. The glucose-lowering effects of insulin are the result of its ability to stimulate glucose utilization and promote glycogenesis (glycogen storage) in hepatic and skeletal muscle cells, to inhibit glycogenolysis (glucose production) in the liver and skeletal muscle, and to inhibit gluconeogenesis (glucose formation) from amino acids and other non-carbohydrates.

Secretion:
In individuals without diabetes, the amount of insulin secreted is continually regulated through feedback mechanisms so that the amount of circulating insulin is at the optimal level relative to the circulating glucose concentration to maintain blood glucose within a precise range. Normal insulin secretion is characterized by a continuous basal release of insulin with superimposed bursts or boluses of additional insulin matched to the increase in blood glucose level after the intake of food.

Use:
Insulin is used for the treatment of diabetes mellitus. Diabetes mellitus is a chronic disorder of metabolism characterized by hyperglycemia associated with abnormalities in the metabolism of carbohydrate, protein and fat. Type 1 DM is an absolute insulin deficiency. Type 2 DM is characterized by diminished tissue sensitivity to insulin (most commonly the liver, muscle and adipose tissue) and inadequate beta cell function.

Source:
Animal insulin – Beef which is no longer available in the U.S. and pork (porcine).


Human insulin – Manufactured by recombinant DNA (rDNA) technology or chemical modification of pork insulin derived from bacteria (E-coli) or fungal cells (Saccharomyces cerevisiae).

Human insulin analog – Biosynthetic modification. 

Type: 
Prandial/Meal-time/Bolus/Correction Insulins
Rapid-acting
Lispro (Humalog)


Aspart (NovoLog)


Glulisine (Apidra)

Short-acting 
Regular

Basal/Background Insulins

Intermediate 
NPH

Long-acting 
Glargine (Lantus)


Detemir (Levemir)

Premixed Fixed Insulins
NPH/Regular Based
70/30

NPH/Regular Based
50/50

NPL/Lispro Based
Humalog Mix 75/25

NPA/Aspart Based
NovoLog Mix 70/30

NPL/Lispro Based
Humalog Mix 50/50

Concen-
U-100; Standard-100 units/1 cc

tration 
U-500; Specific, rare circumstances-500 units/1 cc

Note: Other specific concentrations can be made for the treatment of pediatric patients such as U-10.

Actions: 
See table of Insulin Preparations: Onset, Peak and Duration

Insulin

Products: 
See table of Insulin Products Available In The United States

Delivery

Methods: 
.25 cc syringe (1/4 cc syringe)

 
.30 cc syringe (3/10 cc syringe) – 1.0 or 0.5 unit increments

 
.50 cc syringe (Lo-Dose or 1/2 cc syringe)

1.0 cc syringe 


Note: Syringes come with regular or short needle lengths.

Insulin Disposable Pens

Insulin Pens with cartridges 


Note: Pen needles come in varied lengths.

Jet Injectors

CSII (Continuous Subcutaneous Insulin Infusion); Pump Therapy

Adminis- 
Injection Technique
tration: 
Follow general principals of insulin preparation. When mixing two types of insulin, always put air into the intermediate or long-acting insulin vial first. Then place air into the rapid or short-acting insulin vial. The next step is to draw the rapid or short-acting insulin into the syringe first followed by the intermediate or long-acting insulin. 

NOTE: Glargine (Lantus) and Detemir (Levemir) cannot be mixed with any other insulin!!! 
Time of Administration

Rapid-acting insulin analogs – within 15 minutes before a meal or immediately after a meal

Short-acting insulins – 30 minutes before a meal

Intermediate-acting insulins – QD dosing at HS; BID dosing

QAM & QHS or QAM & QPM

Long-acting insulins – typically 1 injection per day at a consistent time daily; can be twice a day

Premixed fixed combinations – typically QAM & QPM 

Storage: 
All vials or cartridges of insulin have an expiration date. Unopened insulin containers should be stored in the refrigerator at 36-46 degrees F. Avoid extreme temperatures below 36 degrees or above 86 degrees F. The insulin currently in use can be kept at room temperature away from heat and sunlight, but it is recommended to store it in the refrigerator for up to 28 days after it is opened. A loss in the potency of insulin can occur after a vial has been in use >1 month, especially if it was stored at room temperature.

Disposal: 
It is not recommended to recap, bend or break-off the needle of insulin syringes. All syringes should be disposed of in a puncture-resistant disposal container. For home use, individuals may also use a needle-clipping device, which retains the clipped needle in an inaccessible compartment. Regulations do exist in some states that require the destruction of used insulin syringes and needles. The county in which one resides and the local trash hauler should be contacted for specific directions.

Needle 

reuse: 
The manufacturers of disposable syringes and pen needles do not recommend the reuse of these products. 

INSULIN PREPARATIONS: ONSET, PEAK AND DURATION

Insulin Preparation
Onset of Action
Peak
Effective
Maximum


Duration
Duration 

HUMAN

Rapid-acting human insulin analogs

Lispro (Humalog)
0.2-0.5 min
0.5-1.5 hr
3-4 hr
4-6 hr

Aspart (NovoLog)
0.2-0.5 min
0.5-1.5 hr
3-4 hr
4-6 hr

Glulisine (Apidra)
0.2-0.5 min
0.5-1.5 hr
3-4 hr
4-6 hr

Short-acting insulins

Regular 
0.5-1 hr
2-3 hr
3-6 hr
6-8 hr

Intermediate-acting insulins
NPH 
2-4 hr
6-10 hr
10-16 hr
14-18 hr

Long-acting insulins

Glargine (Lantus)
1.1 hr
none
24 hr
24 hr

Detemir (Levemir) 
1.1 hr
none
24 hr
24 hr

Premixed fixed combinations

Humulin 70/30 
30 min
Dual peak
3-12 hr
16-24 hr


Novolin 70/30 
30 min
Dual peak
3-12 hr
16-24 hr


Humulin 50/50  
30 min
Dual peak
3-12 hr
16-24 hr



Humalog Mix 75/25 
0.2-0.5 min
Dual peak 
10-16 hr
14-18 hr

NovoLog Mix 70/30 
0.2-0.5 min
Dual peak
10-16 hr
14-18 hr

Humalog Mix 50/50
0.2-0.5 min
Dual peak
10-16 hr
14-18 hr

ANIMAL

Short-acting insulins
Regular
0.5-2 hr
3-4 hr
4-6 hr
6-10 hr

Intermediate-acting insulins
NPH 
4-6 hr
8-14 hr
16-20 hr
20-24 hr

NOTE: There are many variables that can affect the absorption rates of subcutaneous insulin injections. This timetable is a guideline to aid in predicting an individual’s response to insulin.

INSULIN PRODUCTS AVAILABLE IN THE UNITED STATES

PRODUCT 
MANUFACTURER 
STRENGTH

Rapid-acting human insulin analogs


Lispro (Humalog) 
Eli Lilly 
U-100 

Aspart (NovoLog) 
Novo Nordisk 
U-100

Glulisine (Apidra) 
Sanofi-Aventis 
U-100

Short-acting insulins


Human

Regular (Novolin R) 
Novo Nordisk 
U-100

Buffered Regular (Velosulin BR) 
Novo Nordisk 
U-100

Regular (Humulin R) 
Eli Lilly 
U-100, U-500 

Pork (Porcine)
Iletin II Regular; porcine 
Eli Lilly 
U-100 

Intermediate-acting insulins


Human

NPH (Novolin N) 
Novo Nordisk 
U-100 

NPH (Humulin N) 
Eli Lilly 
U-100 

Pork (Porcine)

Iletin II NPH 
Eli Lilly 
U-100 

Long-acting insulins

Human insulin analog

Glargine (Lantus) 
Sanofi-Aventis 
U-100

Detemir (Levemir 
Novo Nordisk 
U-100

Premixed fixed combinations

Human

70% NPH, 30% Regular (Novolin 70/30) 
Novo Nordisk 
U-100

70% NPH, 30% Regular (Humulin 70/30) 
Eli Lilly 
U-100

50% NPH, 50% Regular (Humulin 50/50) 
Eli Lilly 
U-100

Human insulin analog

75% NPL, 25% Lispro (Humalog Mix 75/25) 
Eli Lilly 
U-100 

70% NPA, 30 % Aspart (NovoLog Mix 70/30) 
Novo Nordisk 
U-100

50% NPL, 50% Lispro (Humalog Mix 50/50) 
Eli Lilly 
U-100

