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Parenteral administration of insulin is associated with serious flaws like
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INTRODUCTION

Diabetes mellitus is a metabolic disorder and major health issue of almost all the countries. Insulin is a
therapeutically active protein peptide hormone and utilized in the treatment of diabetes mellitus [1.2l. Presence of
proteolytic enzyme and gastric acid in gastrointestinal tract causes degradation of insulin B Insulin is mainly
administered via the subcutaneous route, which has some disadvantages like local allergy, infection, injection site
abscess and lipoatrophy is common and is occur because of repeated injection of insulin at same site. Anaphylaxis
is very rarely seen and requires desensitization with gradually increasing dose of insulin, local pain, itching,
lipodystrophy, inconvenience of multiple injections, hypoglycaemia because of overdose of hyperinsulinemia [4-6]-

Next to pharmaceutical issues, industrial concerns like physical and chemical changes during manufacturing,
shipping, storage and administration adversely alter the drug potency and safety. Insulin is well known to lose
activity as a result of protein aggregation upon agitation at high temperature. This may limit the shelf life and make
storage and transport less convenient and more expensive 791 Ultimately, oral delivery of insulin is one of the
alternatives to gain clinical bioavailability in the systemic circulation due to high patient compliance and safety
issues [310.11]. Despite the worthwhile outputs of administration of insulin through oral route, proteolytic enzymes,

cruel acidic conditions and low intestinal epithelial permeability hamper the stability and bioavailability of peptide
[1,11-13].
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Researchers have been attempting to address both pharmaceutical and industrial issues through different novel
excipients [14-16].

CHALLENGES TO ORAL INSULIN DELIVERY

Diabetes mellitus is a metabolic disease and major health issue of almost all the countries [17-19] The prevalence of
diabetes for all age group worldwide predicted to be 2.8 percentage in 2000 and 4.4 percentage in 2030 [20!
Insulin is a therapeutically active protein of great interest due to its broad use in the management of diabetes
mellitus [1- Hence, insulin is generally recommended by the physicians to normalize the blood glucose level in
diabetic patients. Insulin is a polypeptide hormone normally restricted to subcutaneous administration because it is
easily hydrolyzed in acidic conditions of stomach, degrades by proteolytic enzyme in gastrointestinal tract (Gl) and
metabolised by enterohepatic circulation [1.21.22].

Insulin structure consists of disulfide bond that readily denatures in cruel conditions of stomach [23-25 Furthermore,
physical and chemical changes during manufacturing, shipping, storage and administration adversely alter the drug
potency and safety during industrial scale-up of conventional insulin dosage form. Recently, aggregation has
emerged as an industrial issue related to conventional insulin parenteral formulation underlying multiple
deleterious effects including loss of efficacy, altered pharmacokinetics, deprived stability and product shelf life [26-
291 However recent studies showed that, insulin loaded protamine sulphate coated proliposomes that will be further
encased in eudragit S100 coated capsule for oral route insulin administration address both pharmaceutical and
industrial issues [30.31].

PROLIPOSOMES FOR INSULIN DELIVERY

Different carrier system is used for insulin delivery such as Hyderogels, Liposomes, Nanospheres, Nanocubicls 24
Liposomes being among the most studied particulate carrier systems and have potential in enhancing oral
bioavailability of protein and peptide drugs [32-35] Liposomes show controlled release and increased solubility but
have affinity to aggregate or fuse and are more susceptible to hydrolysis or oxidation.

Recent studies showed that Proliposomes offer an elegant alternative to conventional liposomal formulations [36-38l-
Proliposomes are the dry powder nanovesicles comprising water soluble carrier particles coated with phospholipids
and can be reconstituted to form liposomal dispersion on brief agitation in aqueous medium [38- Meritoriously,
proliposomes offer several advantages over conventional drug delivery systems. Proliposomes reported to have
greater efficacy, less toxicity, high stability and controlled drug release properties [39.40)

PASSAGE THROUGH THE HARSH ENVIRONMENTAL CONDITION OF STOMACH

The harsh condition of gastrointestinal tract (GIT) undergoes enzymatic degration of insulin by pancreatic proteolytic
enzymes such as trypsin and a-chymotrypsin [41-43l- Eudragit S100, a pH sensitive smart polymer, provides better
protection to peptide from enzymatic degradation and allow vehicle to release most of the entrapped therapeutic
component in intestinal milieu [30:44-46l.

INTESTINAL TRANSPORT OF INSULIN

Insulin has low permeability through intestinal mucosa. Hence, protamine sulphate coated proliposomes may
promote the delivery of insulin through intestinal membrane 821 Eudragit S100 coated capsule containing insulin
loaded protamine sulphate modified proliposomes are easily dissolves at intestinal pH and help to release insulin in
the terminal ileum [48-50l.
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CONCLUSION

In recent years numerous studies focused on different administration routes and insulin delivery system. Recent
studies showed that insulin loaded protamine sulfate coated proliposomes encased in eudragit S100 coated
capsule would exhibit superior bioavailability, high stability and improved patient compliance with strong marketing
potential.

REFERENCES

1. Naha PC, et al. Improved bioavailability of orally delivered insulin using Eudragit-L 30 D coated PLGA

Microparticles. Journal of microencapsulation: 2008;25:248-256.

2. Ma Z, et al. Effect of human insulin and insulin aspart preparations on levels of IGF-I, IGFBPs and IGF
bioactivity in patients with 1 diabeties. Biomed central. 2014;14-35.

3. Niu M, et al. Enhanced oral absorption of insulin-loaded liposomes containing bile salts: A mechanistic
study. International Journal of Pharmaceutics. 2014;460:119-130.

4. Lambadiari V, et al. Short Term, Low Dose Thyroxin Treatment of Euthyroid Patients with Type 2 Diabetes
improves Peripheral Blood Flow and Overall Insulin Sensitivity. J Diabetes Metab. 2016;7:677.

5. Coldn E, et al. Autocrine/Paracrine Insulin-like Growth Factor Binding Protein-3 Acts as Pro-apoptotic Factor
for Leydig cells in the Rat Testis. J Steroids Horm Sci 2016;7:174.

6. Ling J, et al. Activation of PAK2 by Serum Starvation Sensitizes its Response to Insulin Treatment in
Adipocyte 3T3-L1 Cells. Biochem Anal Biochem. 2016;5:277.

7. Moreira HP, et al. HIV-Positive Inflammatory Activity Monitoring Correlated to Peripheral Insulin Resistance -
Hire Study. HIV Curr Res. 2016;1:1-3.

8. Lopes DN, et al. Multi Insulin Sensitization with Tolerante to New Therapeutic Option: Degludec. J Diabetes
Metab. 2016;7:668.

9. Sankaranarayanan J, et al. Safety and Clinical Outcomes of Using an Automated Order Set IV-SC Insulin
Conversion in Hospitalized Patients: A Retrospective Cohort Study. RRJHCP. 2016.

10. Knox VD. New Concepts in Prevention and Treatment of Diabetes 1 and 2. Transl Med. 2016;6:179.

11. Chen C, et al. Elevated Interleukin-17 Levels in Patients with Newly Diagnosed Type 2 Diabetes Mellitus.
Biochemistry & Physiology: Open Access. 2016;5:1-6.

12. Inancli SS, et al. Evaluation of Thyroid Autoimmunity in Gestational Diabetes Mellitus. J Diabetes Metab.
2016;7:682.

13. Mehta K et al. Beat Diabetes: Are We Ready. Gen Med (Los Angeles). 2016;4:1.

14. Tagliente |, et al. Management and Treatment of Type 1 And 2 Diabetes: State of Art. Gen Med (Los
Angeles). 2016;4:1-5.

15. Bayramova AN. Gastroenterological Diseases as a Complications of Type 2 Diabetes Mellitus. J
Gastrointest Dig Syst. 2016;6:442.

16. Balasubramanian T, et al. Controversies of Pioglitazone in the Management of Diabetes Mellitus. RRJHCP.
2016.

17. Liu H, et al. Anti-diabetes and Anti-inflammatory Activities of Phenolic Glycosides from Liparis odorata.
Med chem (Los Angeles) 2016;6:500.

18. Rachel C, et al. The -765G>C Cyclooxygenase-2 Promoter Polymorphism is associated with Type 2
Diabetes Mellitus, Low High-density Lipoprotein and Manifest Angina. J Diabetes Metab. 2016;7:686.

19. Janet LP, et al. Validity of the Community Integration Questionnaire as a Measure of Participation in
Persons with Diabetes Mellitus. J Diabetes Metab 2016;7:687.

20. Wild S, et al. Global Prevalence of Diabetes. Diabetes Care. 2014;27:1047-1053.

21. Chobanyan N, et al. Evaluation of Environmental Risk Factors for Type 2 Diabetes in Sint Maarten. J
Environ Anal Toxicol. 2016;6:386.

22. Zaini RG, et al. Detection of Undiagnosed Diabetes among Saudi Female at Four Campaigns in Taif City.
Saudi Arabia. J Diabetes Metab. 2016;7:689.

23. Joshi SR, et al. Insulin-History, Biochemistry physiology and pharmacology. Supplement of JAPI:
2007;55:19-25.

24. Kinesh VP, et al. Novel approaches for oral delivery of insulin and current status of oral insulin products.
International Journal of Pharmaceutical Science and Nanotechnology. 2010;3:1057-1064.

25. Builders PF, et al. Preparation and evaluation of mucinated sodium alginated microparticles for oral
delivery of insulin. European Journal of Pharmaceutics and biopharmaceutics. 2008;70:777-783.

26. Israt AH, et al. Nonalcoholic Fatty Liver Disease and its association with Insulin Resistance: A Study from
Bangladeshi Newly Diagnosed Impaired Glucose Tolerance Subjects. J Diabetes Metab. 2016;7:688.

RRIPTS | Volume 4 | Issue 3 |September 2016 17



Research & Reviews: Journal of Pharmacology and Toxicological Studies e-ISSN: 2322-0139
p-ISSN: 2322-0120

27. Pierzynowski SG, et al. Enteral Pancreatic-like Enzymes of Microbial Origin affect Insulin Release during an
Intravenous Glucose Tolerance Test. J Diabetes Metab 2016;7:681.

28. Budzynska A, et al. Serum and Bile Insulin-Like Growth Factor I, Interleukin-6 and Tumor M2- Pyruvate
Kinase in Differentiation Malignant from Benign Biliary Strictures Preliminary Report. Med chem (Los
Angeles). 2016;6:429.

29. Ngamjariyawat A, et al. Co-culture of Insulin Producing Human EndoC- AZA2H1 Cells with Boundary Cap
Neural Crest Stem Cells Protects Partially against Cytokine-induced Cell Death. J Stem Cell Res Ther.
2016;6:343.

30. Jelvehgari K, et al. Development of pH sensitive insulin nanopartical using Eudragit 1200-55 and chitosan
with different molecular weights. AAPS Pharm Sci Tech. 2010;2:1237-1242.

31. Marais E, et al. Eudragit L1000/N- trimethyl chitosan chloride microspheres for oral insulin delivery.
Molecules. 2013;18:6734-6747.

32. Sharma S, et al. Protamine coated proliposomes of recombinant human insulin encased in Eudragit S100
coated capsule offered improved peptide delivery and permeation across Caco-2 cells. Mater Sci Eng.
2016;67:378-385.

33. Janga KY, et al. Bioavailability enhancement of zeleplon via proliposomes: role of surface charge.
European Journal of Pharmaceutics and Biopharmaceutics. 2012;80:347-357.

34. Song KH, et al. Enhanced intestinal absorption of salmon calcitonin (SCt) from proliposomes containing
bile salts. Journal of Controlled Release. 2005;106:298-308.

35. Rojanarat W, et al. Levofloxacin proliposomes: opportunities for use in lung tuberculosis. Pharmaceutics.
2012;4:385-412.

36. Sun C, et al. Liquid proliposomes of nimodipine drug delivery system: prepration, characterization and
pharmacokinetics. AAPS PharmSci Tech. 2013;14:332-338.

37. Nekkanti, et al. Proliposomes for oral delivery: progress and challenges. Current Pharmaceutical
Biotechnology. 2015;16:303-312.

38. Gupta V, et al. Formulation development and invitro characterization of proliposomes for topical delivery
of aceclofenac. Indian Journal of Pharmaceutical sciences. 2008; 70:768-775.

39. Chang CHU, et al. Proliposomes for oral delivery of dehydrosilymarin: preparation and evaluation in vitro
and in vivo. Acta Pharmacologica Sinica. 2011;32:973-980.

40. Ning MY, et al. Prepration and evaluation of proliposomes containing chotrimazole. Chem Pharma Bull.
2005;53:620-624.

41. Demchuk MP, et al. Efficacy of Fetal Stem Cells Use in Complex Treatment of Patients with Insulin-
resistant Type 2 Diabetes Mellitus. J Stem Cell Res Ther. 2016;6:342.

42. Cakir O0. Visceral Fat Volume is a Better Predictor for Insulin Resistance than Abdominal Wall Fat Index in
Patients with Prediabetes and Type 2 Diabetes Mellitus. Intern Med. 2016;6:220.

43. Ahmad A, et al. Oral Nano-Insulin Therapy: Current Progress on Nanoparticle-Based Devices for Intestinal
Epithelium-Targeted Insulin Delivery. J Nanomed Nanotechnol. 2011;S4-007.

44, Mahajan A, et al. Smart polymers: Innovational journal of drug development and research. 2011;3:16-30.

45. Hong Wang. A Critical Regulatory Site for Trans-capillary Insulin Delivery: Transendothelial Transport.
Endocrinol Metab Syndr. 2012;1:e102.

46. Coulic V, et al. A New Feed Back For Monitoring Insulin Therapy? (First Experimental and Clinical Tests).
Pancreat Disord Ther. 2015;5S5:005.

47. Gutiérrez RR, et al. Myths and Misconceptions about Insulin Therapy among Latinos/ Hispanics with
Diabetes: A Fresh Look at an Old Problem. J Diabetes Metab. 2014;6:482.

48. Ghorab DM, et al. Colon targeted celecoxib loaded eudragit S 100 coated poly e caprolactone
microparticles: prepration, characterization and invivo evalution in rats. Drug Delivery. 2011;18:523-535.

49. Madhavi K, et al. Preparation, Optimization and Characterization of Eudragit Coated Chitosan Piroxicam
Microspheres Intended for the Treatment of Rheumatoid Arthritis. Pharm Anal Acta. 2015;7:485.

50. Rajurkar VG, et al. Topical Anti-Inflammatory Gels of Naproxen Entrapped in Eudragit Based Microsponge
Delivery System. J Adv Chem Eng. 2015;5:122.

RRIPTS | Volume 4 | Issue 3 |September 2016 18



