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 Introduction
Diabetes mellitus is a metabolic disorder in which person has high blood sugar because the body does not produce enough Insulin ,which is responsible for regulating blood sugar level. Therefore, Insulin becomes an essential medication for diabetic patients. Currently, route of administration for insulin is subcutaneous.

An oral route of administration of insulin can eliminate the infection and the risk associated with injection. Then, why since many years only subcutaneous administration is used?

Various dosage forms available in the market

Currently there are 5 main forms of insulin are available:
	Type of Insulin
	Dosage Form
	Ingredients
	Strength
	Reference

	Lente
	Injection, Suspension
	Insulin human
Active

glycerin
Inactive

 

metacresol
Inactive

 

zinc oxide
Inactive

 

Sodium hydroxide
Inactive

 

hydrochloric acid
Inactive

 


	100 Units  In 1 Milliliter
	Daily Med

	NPH

	Injection Solution
	 insulin asparte      100 Units/mL, 

glycerin                16 mg/mL, 

phenol                   1.50 mg/mL, 

metacresol             1.72 mg/mL,

 zinc                       19.6 mcg/mL, 

disodium hydrogen phosphate dihydrate                 1.25 mg/mL,

 sodium chloride      0.58 mg/mL 
 water for injection qs
	100iu/ml 

	Rxlist.com

	PZI


	sterile suspension
	A sterile suspension of insulin modified by the addition of protamine sulfate and zinc chloride in buffered water for injection. It is cloudy or milky suspension with a pH of 7.1-7.4.

 

	100 Units  In 1 Milliliter
	-

	Ultralente 
	Injection, Suspension
	Insulin human          Active

Glycerin                    Inactive
Metacresol                Inactive
zinc oxide                  Inactive
Sodium hydroxide     Inactive
hydrochloric acid       Inactive

	100 Units  In 1 Milliliter
16 Milligram  In 1 Milliliter

2.5 Milligram in 1 Milliliter
	www.drug.com

	Regular.
	Injection, Suspension
	 (insulin glargine injection) contains 100 Units (3.6378 mg) insulin glargine.

30 mcg zinc, 

2.7 mg m-cresol, 

20 mg glycerol 85%,

 20 mcg polysorbate 

20, and water for injection. 


	Solution for injection 100 units/mL (U-100) 

· 10 mL vials 

· 3 mL cartridge system for use in OptiClik (Insulin Delivery Device) 

· 3 mL SoloStar disposable insulin device (3) 


	www.diabetes.org
. www.DiabetesWatch.com.


Challenges associated with the present Insulin delivery

Insulin is a peptide or a protein-derived drug, and hence, cannot be administered through oral route. In case it is administered orally, will be destroyed or denatured by stomach acid.

Insulin, if given intravenously or intramuscularly, can cause death due to hypoglycemia. 

When given subcutaneously, it is absorbed slowly and over a period of time of 6-8 hours, simulating the slow and extended release of insulin from pancreas and produces the desired effects

Recent development in Insulin delivery and Clinical trial update 

Novel Form of Insulin:-

A very interesting diabetic breakthrough in India which has given birth to the discovery of novel form of insulin, this discovery claims that a single shot of insulin could help to keep the sugar level in control for 3 months replacing daily painful prick to insulin injection. This novel formulation has been already tested in animals like rats and rabbits and has shown a desirable effect and soon it promises to undergo human trials and will be available for the treatment of diabetics This novel formulation, if proven successful in human trials will have the biggest turnover of multimillion dollars  having a huge impact on Indian economy .

Oral Insulin IN-105:-

Company like Biocon has recently partnered with international Pharma company in order to take their trials on an oral insulin candidate called IN-105 to next level which has failed to meet the primary goal of lowering HbA1c levels by 0.7% in phase III trial .Multiple secondary endpoints on both efficacy and safety was met which still gives hopes to the scientist for further strengthening the profile of IN-105.

Ecuador and Insulin Capsule:-

With many innovative ideas of researchers, currently the companies are pursuing development of oral formulations. Companies like Generex which have already finished phase II Trial on an oral buccal spray is currently in Phase 3 clinical trials and is available in Ecuador. Another company like Oramed which are into Phase 2 trials has developed insulin capsule. Both the technologies represent breakthroughs in the treatment of diabetes.
Conclusion

Alternative routes to insulin injections are on their ways. By transforming a technology,the oral route of administration will have an advantage over systemic insulin administration, yet it may raise new concerns innate to oral drug products that will need to be addressed. The expectation among patients and clinicians for insulin provided by an alternative route are more than that of injections. 
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