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ABSTRACT

The development of a drug from an initial idea to its entry into
the market is a very complex process which can take around
5-10 years and cost $1.7 billion. The idea for a new
development can come from a variety of sources which
include the current necessities of the market, new emerging
diseases, academic and clinical research, commercial sector,
etc... Once a target for discovery has been chosen, the
pharmaceutical industries or the associated academic centres
work on the early processes to identify the chemical
molecules with suitable characteristics to make the targeted
drugs. This review article will look into the key concepts of
drug discovery, drug development and clinical stages of the
drug discovery.

INTRODUCTION

The development of new drugs is very complex, costly and risky. Its success is highly dependent on an intense
collaboration and interaction between many departments within the drug development organization, external
investigators and service providers, in constant dialogue with regulatory authorities, payers, academic experts,
clinicians and patient organizations. Within the different phases of the drug life cycle, drug development is by far
the most crucial part for the initial and continued success of a drug on the market [1.2],

The process of drug discovery involves a combination of many disciplines and interests starting from a simple
process of identifying an active compound. The discovery of a hew chemical entity that modifies a cell or tissue
function is but the first step in the drug development process. Once shown to be effective and selective, a
compound which is to be discovered must be completely free of toxicity, should have good bioavailability and
marketable before it can be considered to be a therapeutic entity 3.

OBJECTIVES OF DRUG DISCOVERY & DEVELOPMENT !

* Recognize the investigational drug success rates by stages.

¢ Define Pre-clinical studies

* Define Investigational New Drug Application - Phase |, Phase Il, Phase Il studies

* Define New Drug Application
¢ Define Phase IV studies

INVESTIGATIONAL DRUG SUCCESS 1!

Discovery/Screening: 5000-10,000
Enter Preclinical Testing: 250

Enter Clinical Testing: 5

Approved by Regulatory Bodies: 1
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PERIODS IN DRUG DISCOVERY IN DEVELOPMENT PROCESS

It is roughly estimated that it takes around 5-10 years for the complete drug discovery and development process
and for its introduction into the commercial market and its costs around $1.7 Billion for the complete process to
proceed successfully 68l The various periods/phases in drug discovery and development process are [9-13]

Drug Discovery Period [14-20]

e |Initiate drug discovery program

e Combinatorial chemistry

e Lead compound series identification
e Additional compounds are made

e NCE’ s identified

Drug Development & Registration Period [21-24]

o IND plan established & initiated
e IND filed

e C(Clinical studies initiated

e NDA prepared & submitted

e Drug launched into the market

Drug Marketing & Line Expansion [25-30]

e Post-Marketing surveillance initiated

e New clinical indications pursued

e New dosage forms and formulations developed
e Activities conducted to support marketing

DRUG DISCOVERY AND DEVELOPMENT
Drug Discovery

Typically, researchers discover new drugs through:

* New research into a disease process that encourages the scientists to discover a new product to stop or reverse
the effects of the disease [31.32],

* Many tests of molecular compounds to find possible beneficial effects against any of a large number of diseases
* Existing treatments that have unanticipated effects [33-38],

* New technologies, such as those that provide new ways to target medical products to specific sites within the
body or to manipulate genetic material [39-41],

At this stage, thousands of compounds may be potential candidates for development as a medical treatment. After
early testing, however, only a small number of compounds look promising and call for further study [42-45],

Drug Development

Once researchers identify a promising compound for development, they conduct experiments to gather information
on [46-50]:

* How it is absorbed, distributed, metabolized, and excreted

¢ Its potential benefits and mechanisms of action

* The best dosage and best way of administration

* Side effects (often referred to as toxicity)

* How it affects different groups of people (such as by gender, race, or ethnicity) differently

* How it interacts with other drugs and treatments

Its effectiveness as compared with similar drug
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Preclinical Research

Before testing a drug in people, researchers must find out whether it has the potential to cause serious harm to
humans. The preclinical studies are conducted on animal models under laboratory conditions 511,

The two types of preclinical research are:
* In Vitro: These experiments are conducted outside the animals in controlled laboratory conditions (52551,
¢ In Vivo: These experiments are conducted inside the animals 56571,

Usually, preclinical studies are not very large. However, these studies must provide detailed information on dosing
and toxicity levels [58]. After preclinical testing, researchers review their findings and decide whether the drug can
be tested in people [59.60],

The various experiments conducted during these studies include [61-65];
e Single dose toxicity studies

e Repeated dose studies

e Safety pharmacology studies
e Genotoxicity studies

e Carcinogenicity studies

e  Reproductive toxicity studies

Clinical Research

While preclinical research answers basic questions about a drug’s safety, it is not a substitute for studies of ways
the drug will interact with the human body [6€l,

“Clinical research” refers to studies, or trials, that are done in people. As the developers design the clinical study,
they will consider what they want to accomplish for each of the different Clinical Research Phases and begin the
Investigational New Drug Process (IND), a process they must go through before clinical research begins [67-701,

Investigational New Drug Application

INDA is applied after the Preclinical studies show success and if the INDA submission is accepted the product is
further forwarded to the clinical research studies (Phase | - Phase IV studies) (711,

Designing Clinical Trials

Researchers design clinical trials to answer specific research questions related to a medical product. These trials
follow a specific study plan, called a protocol that is developed by the researcher or manufacturer [72-75],

Before a clinical trial begins, researchers review prior information about the drug to develop research questions and
objectives [76]. Then they decide:

e  Who qualifies to participate (selection criteria)

e How many people will be part of the study

e How long the study will last

o  Whether there will be a control group and other ways to limit research bias
e How the drug will be given to patients and at what dosage

e What assessments will be conducted, when, and what data will be collected
e How the data will be reviewed and analyzed

Clinical trials follow a typical series from early, small-scale Phase 1 studies to late-stage, large scale Phase 3
studies [77-80],
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Phase Studies:
Phase 1 (First in Humans)
Trail Design:

Patients: 20 to 100 normal healthy volunteer subjects in a single center with no benefit to the subjects.
Duration of study: Short - Days to several weeks or months
Type of study: Open label (No Placebo or comparative agent), uncontrolled, single or multiple doses [81-85],

Purpose:
e Mechanism of action (ADME) and PK/PD studies

e Pharmacological effect

o Tolerability, side effects and toxicity at different doses

e Early evidence of efficacy

o Evaluates safety - Identify most likely potential toxicities and most likely dosage range
Percentage of Drugs that Move to the next Phase 70% (86!

Phase 2 (Therapeutic Exploratory)

Trail Design:

Patients: several hundred (100-300) patients with the targeted disease/condition.

Length of Study: Several months to 2 years

Purpose: Efficacy and side effects

Type of study: Randomized, placebo or active control, parallel double blinded study, single or multiple doses,
multicenter 871,

Purpose:
e Dose range finding (Minimum and maximum effective dose) (881,

e Effectiveness for the treatment of the disease or condition for which the drug is intended to use
e  Maximum Tolerated Dose (MTD)
e Common short time side effects and risks
e Pharmacokinetics
Percentage of Drugs that Move to the Next Phase 33 (89

Phase 3 (Therapeutic Confirmatory) — Pivotal Trails
Trail Design:

Patients: Several 1000 to 3,000 patients with the targeted disease/condition [0.91],

Length of Study: 1 to 4 years

Type of study: Randomized, placebo or active control, parallel double blinded study, multicenter

Purpose 921

e Effectiveness (Large scale)

e Relative risk/benefit relationship

e Longterm safety information - common side effects, drug interactions, age/rate/gender differences
e Dosing (for labeling)

e Assessment of safety and efficacy

Percentage of Drugs that Move to the Next Phase 25-30%
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After completing the phase lll trails the application is filed with the concerned regulatory bodies seeking permission

for marketing and after the regulatory bodies grant the required approval, the product is launched into the market
[93-95]

Phase 4 (Post-Marketing Therapeutic Use)
Trail Design [96]

Patients: Several hundred to thousand patients with the disease/condition.
Type of study: Randomized, Placebo or active control, Multicenter

Purpose 197

e Perform Quality of Life Trails (QOL) trails

e Perform pharmacoeconomic trails - Is the drug more effective that other available treatments

e Collection of long term safety information - Epidemiological studies for safety and additional surveillance for
unexpected or rare adverse effects

e Add line extensions - New dosage forms and formulations

CONCLUSION

New drugs are an important part of modern medicine with the emergence of diseases. A few decades ago, a
disease such as peptic ulcers was an indication for major surgery 981, The advent of new pharmacologic treatments
and introduction of novel medications have reduced the serious complications of peptic ulcer disease. Similarly,
thanks to many new antiviral medications with which the outlook for HIV-infected patients has improved. It is
important that physicians understand the process of drug discovery and development [9°l. Understanding the
process can promote innovation, help physicians assess new products, underline the importance of reporting
adverse drug events and provide physicians with the information to educate patients about participating in a
clinical trial [100],

REFERENCES

1. Hughes JP, Rees S, Kalindjian SB, Philpott KL. Principles of early drug discovery. Br J Pharmacol 2011;
162: 1239-1249.

2. Pharmaceutical Research and Manufacturers Association (PREMA) Introduction to drug development
process. 30th PREMA Anniversary.

3. Martin S Lipsky, Lisa K Sharp. From Idea to Market: The Drug Approval Process. J Am Board Fam Med.
2001;14:5.

4. Russu WA. The Climate is Right to Accelerate New Drug Development for Neglected Diseases. Outlook
Emerg Drugs. 2012;1:1.

5. Prakash N and Devangi P, Drug Discovery. J Antivir Antiretrovir. 2010;2: 063-068.

6. Frohlich E. Alternatives to Animal Procedures in Drug Development. J Mol Pharm Org Process Res.
2016;4:132.

7. Cacabelos R. The Complexity of Alzheimer's disease Pharmacogenomics and Metabolomics in Drug
Development.Metabolomics. 2016;6:€145.

8. Shastri PN. FDA Expedited Drug Development Programs. J Pharmacovigil. 2016;4:e156.

9. Subudhi BB, et al. Updates in Drug Development Strategies against Peptic ulcer. J Gastrointest Dig Syst.
2016;6:398.

10. Shimizu T and Nakagawa K. Novel Drug Development of the Next-Generation T790M Mutant Specific
Epidermal Growth Factor Receptor Tyrosine Kinase Inhibitors for the Treatment of Advanced Non-Small Cell
Lung Cancer. Biochem Anal Biochem. 2016;5:258.

11. Zhao Y. Towards Structural Based Drug Development for Ebola Virus Disease. J Chem Biol Ther.
2016;1:e101.

12. Geert ER, et al. Selection Strategy of In Vivo Models for Ophthalmic Drug Development in Diabetic
Retinopathy. J Mol Genet Med. 2016;10:202.

13. Nayeem N, et al. Gallic Acid: A Promising Lead Molecule for Drug Development. J App Pharm. 2016;8:213.

RRJPPS | Volume 5 | Issue 1 | March, 2016 139



E-ISSN: 2320-1215
P-ISSN: 2322-0112

14. Emmanuel A, et al. Preliminary Identification of Lactate Dehydrogenase Inhibitors towards Anticancer Drug
Development. J Develop Drugs. 2015;4:132.

15. Elhassa GO and Alfarouk KO. Stem Cell Therapy in Drug Discovery and Development. J Pharmacovigilance
2015;3:e140.

16. Melchior ACB, et al. Bromodomain as New Targets in Drug Discovery. Biochem Pharmacol (Los Angel)
2015;4:el176.

17. Goldberg JM and Panoff J. Pediatric Oncology Drug Development: A Case Report and Pathways Forward.
Pediat Therapeut. 2014;4:202.

18. Lu DY et al. Anticancer Drug Development, a Matter of Money or a Matter of Idea? Metabolomics.
2015;5:e134.

19. Prado CM, et al. New Pharmacological Targets for Asthma Drug Development. J Allergy Ther. 2014;5:170.

20. Bourgailh J, et al. ViewLux™ Microplate Imager for Metabolite Profiling: Validation and Applications in Drug

Development. J Anal Bioanal Tech. 2014;5:185.
21. Lu DY and Che JY. Rethink Of Diabetes Treatment and Drug Development. Cell Dev Biol. 2014;3:e125.

22. Papanastasopoulos P. Functional Imaging in Cancer Drug Development: A Mini-Review. J Med Diagn Meth;
2014;3:157.

23. Lee MKK and Dilg. Drug Development in Cell Culture: Crosstalk from the Industrial Prospects. J Bioequiv
Availab. 2014;6:096-114.

24. Shenggian Wu, et al. Role of In-silico modeling in Drug Development for Inhalation Treatment. J Mol Pharm
Org Process Res. 2013;1:106.

25. Jackson R. What can systems pharmacology contribute to drug development? Disease modelling as a
predictive tool. BioDiscovery 2012; 4: 4.

26. Ceron-Carrasco JP, et al. Application of Computational Drug Discovery Techniques for Designing New Drugs
against Zika Virus. Drug Des. 2016;5:e131

27. Ganesan A and Barakat K. Target fishing: a key to unlock the One-To-Many puzzle in drug discovery. J
Pharma Care Health Sys. 2016;3:e141.

28. Valayil JM. Activation of Microbial Silent Gene Clusters: Genomics Driven Drug Discovery Approaches.
Biochem Anal Biochem. 2016;5: 276.

29. Bueno J. Antimicrobial Adjuvants Drug Discovery, the Challenge of Avoid the Resistance and Recover the
Susceptibility of Multidrug-Resistant Strains. J Microb Biochem Technol. 2016;8:169-176.

30. Melchior ACB, et al. Bromodomain as New Targets in Drug Discovery. Biochem Pharmacol (Los Angel).
2015;4:e176.

31. Agrawal P. Stem Cell Therapy in Drug Discovery and Development. J Pharmacovigilance. 2015;3:e140.

32. Zambon S, et al. Development of a Rapid and Cost Effective Assay for the Screening of Reversible

Cytochrome P450 Inhibition in Parallel with Cyp3a4 Metabolism-Dependent Inhibition Using Recombinant
Proteins. Pharm Anal Acta. 2015;6:389.

33. Xiong J. Multiple Targeting Routes of MicroRNA-22 Inform Cancer Drug Discovery. Gene Technol.
2015;4:e114.

34. Sanaki T, et al. Improvements in the High-Performance Liquid Chromatography and Extraction Conditions
for the Analysis of Oxidized Fatty Acids Using a Mixed-Mode Spin Column. Mod Chem appl. 2015;3:161.

35. Baig MH, et al. Drug Discovery and In Silico Techniques: A Mini-Review. Enz Eng. 2015;4:123.

36. Tyagi AK and Prasad S. Drug Discovery Inspired by Mother Nature for Cancer Therapy. Biochem Physiol.

2015;4:e128.

37. Dembitsky VM. Astonishing Diversity of Natural Peroxides as Potential Therapeutic Agents. J Mol Genet
Med. 2015;9:163.

38. Den Haan HD, et al. Application of Modern Drug Discovery Techniques in the Context of Diabetes Mellitus
and Atherosclerosis. Drug Des. 2015;4:e125.

39. Marjeta U. Chemo Proteomics, a Valuable Tool for Biomarker and Drug Discovery. Mol Biol. 20143:e117.

40. Nazem A. Alzheimer’s Disease Drug Discovery is Misled by Wrong Animal Models . J Gerontol Geriat Res.
2014;3:e127.

41. Bueno J. Biosensors in Antimicrobial Drug Discovery: Since Biology until Screening Platforms. J Microb

Biochem Technol. 2014;S10:002.
42, Helieh S. Oz. Toxoplasmosis, Pancreatitis, Obesity and Drug Discovery. Pancreat Disord Ther. 2014;4:138.

43. Agrawal P. Drug Discovery and Development: An Insight into Pharmacovigilance. J Pharmacovigilance.
2014;2:e120.
44, Li Y and Yang ST. Advances in Human Pluripotent Stem Cells for Regenerative Medicine and Drug

Discovery. J Tissue Sci Eng. 2014;5:€127.

RRJPPS | Volume 5 | Issue 1 | March, 2016 140



E-ISSN: 2320-1215
P-ISSN: 2322-0112

45, Chang HW. Drug Discovery and Bioinformatics of Marine Natural Products. J Marine Sci Res Dev.
2013;4:e121.

46. Mishra NK and Shukla M. Application of Computational Proteomics and Lipidomics in Drug Discovery. J
Theor Comput Sci. 2014;1:105.

47. Feng Y and Wang N. The New Generation of Drug Discovery and its Analytical Technologies. J Bioequiv
Availab. 2013;5:e42.
48. Ravindran S, et al. Significance of Biotransformation in Drug Discovery and Development. J Biotechnol

Biomaterial. 2012;S13:005.

49. Gupta D. Pharmacogenomics in Drug Discovery and Development. J Develop Drugs. 2013;2:€126.

50. Pradeep KV, et al. Importance of ADME and Bioanalysis in the Drug Discovery. J Bioequiv Availab.
2013;5:e31.

51. Baumeister AA, et al. On the Exploitation of Serendipity in Drug Discovery. Clin Exp Pharmacol.
2013;3:e121.

52. Cheng SB. The Nervous System: An Ideal Therapeutic Target for Anti-Schistosomal Drug Discovery. Tropical
Medicine & Surgery. 2013;1:€103.

53. Ravindran S, et al. Significance of Biotransformation in Drug Discovery and Development. J Biotechnol
Biomaterial. 2012;S13:005.

54. Bhakta S. An Integration of Interdisciplinary Translational Research in Anti-TB Drug Discovery: Out of the
University Research Laboratories to Combat Mycobacterium tuberculosis. Mol Biol. 2013;2:e108.

55. Pomin VH. Current Status of Fucanomics and Galactanomics in Drug Discovery and Glycomics. J Glycobiol.
2013;2:104.

56. Cheng F and Vijaykumar S. Applications of Artificial Neural Network Modeling in Drug Discovery. Clin Exp
Pharmacol. 2012;2:e113.

57. Deshmukh R. Modeling and Simulation in Drug Discovery and Development. J Bioequiv Availab. 2012;4:
27-28.

58. Persaud-Sharma V and Zhou SF. Drug Repositioning: A Faster Path to Drug Discovery. Adv
Pharmacoepidem Drug Safety. 2012;1:e117.

59. Sanchez HEP. Exploitation of Massively Parallel Architectures for Drug Discovery. Drug Des. 2012;2:e108.

60. Young W, et al. Patientspecific Induced Pluripotent Stem Cells as a Platform for Disease Modeling, Drug
Discovery and Precision Personalized Medicine. J Stem Cell Res Ther. 2012;5S10:010.

61. Yang Z and Marotta F. Pharmacometabolomics in Drug Discovery & Development: Applications and
Challenges. Metabolomics. 2012;2:€122.

62. Patil SA. Role of Medicinal Chemist in the Modern Drug Discovery and Development. Organic Chem Curr

Res. 2012;1:e110.
63. Medina-Franco JL. Drug Discovery with Novel Chemical Libraries. Drug Des. 2012;1:e105.

64. Liu Y. Renaissance of Marine Natural Product Drug Discovery and Development. J Marine Sci Res
Development. 2012;2:e¢106.

65. Gonzalez-Sabin J. Natural Products: Back to the Future in Drug Discovery. Biochem Pharmacol (Los Angel)
2012;1:e112.

66. Pascu ML. The Laser Use in Generating New Species of Medicines with Antitumor and Antibacterial

Properties: New Processes in Drug Discovery. Biochem Pharmacol (Los Angel). 2012;1:e111.

67. Elzahabi HAS. Virtual Screening in Drug Discovery, A Topic between Believe and Reality? Biochem
Pharmacol (Los Angel). 2012;1:€103.

68. Nishant T, et al. Role of Pharmacokinetic Studies in Drug Discovery. J Bioequiv Availab. 2011;3:263-267.

69. Celikyurt [K. Thought-provoking Molecules for Drug Discovery: antioxidants. Pharm Anal Acta.
2011,S3:001.

70. Fortuna A, et al. In vitro and In vivo Relevance of the P-glycoprotein Probe Substrates in Drug Discovery and
Development: Focus on Rhodamine 123, Digoxin and Talinolol. J Bioequiv Availab. 2011;S2.

71. Torzewski J, et al. Road Map to Drug Discovery and Development-Inhibiting C-reactive protein for the

Treatment of Cardiovascular Disease. J Bioequiv Availab. 2011; S1:001.

72. Arun B. Challenges in Drug discovery: Can We Improve Drug Development. J Bioanal Biomed. 2009;1:050-
053.

73. Subudhi BB, et al. Updates in Drug Development Strategies against Peptic ulcer. J Gastrointest Dig Syst.
2016;6:398.

74. Zhao Y. Towards Structural Based Drug Development for Ebola Virus Disease. J Chem Biol Ther.
2016;1:e101.

75. Ashok Kumar Panda. Ayurveda Treatment Outcomes for Osteoarthritis. J Homeop Ayurv Med.
2015;4:e115.

RRJPPS | Volume 5 | Issue 1 | March, 2016 141



76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

86.
87.

88.

89.

90.

91.

92.
93.

94.

95.

96.
97.

98.

99.

100.

E-ISSN: 2320-1215
P-ISSN: 2322-0112

Jayram H, et al. Ayurvedic Regimen in Hemorrhagic Ovarian Cyst without Peritoneal Bleeding: A Case
Report. J Homeop Ayurv Med. 2014;3:164.

Nazmul Huda Md, et al. Clinical Evaluation of an Ayurvedic Preparation for the Treatment of Iron Deficiency
Anemia in Patients. J Homeop Ayurv Med. 2014;3:162.

Banamali D. Concept of Dietetics and its Importance in Ayurveda. J Homeop Ayurv Med. 2014;3:149.
Soluade KO and Do DP. Biosimilars: The New Era of Drug Development? J Bioequiv Availab. 2013;5:e40.
Panda AK. Comprehensive Ayurvedic Care in Type-2 Diabetes. J Homeop Ayurv Med. 2014;3:e111.

Panda AK. Complementary and Alternative Medicine is Mother Medicine. Altern Integr Med. 2013;3:e112.
Hazra J and Panda AK. Concept of Beauty and Ayurveda Medicine. J Clin Exp Dermatol Res. 2013;4:178.
Shintani H. Drug Development and Validation. Pharmaceut Anal Acta. 2013;4:€149.

Huang L. Inhibiting Protease Auto-processing: A Novel Strategy for Anti-HIV-1 Drug Development. Biochem
Physiol. 2013;2:e115.

Aliev G, et al. Mitochondria Specific Antioxidants and their Derivatives in the Context of the Drug
Development for Neurodegeneration and Cancer. Drug Des. 2013;2:103.

Sun L. Peptide-Based Drug Development. Mod Chem appl. 2013;1:€103.

Amin A and Lowe L. Plant-Based Anticancer Drug Development: Advancements and Hurdles. J Gastroint Dig
Syst. 2012;2:e111.

Elsheikha H and Rauch CRedefining the Limits of Biochemistry in Multidrug Resistant Nematodes:
Implications for Future Drug Development. J Vet Sci Technol. 2012;3:e110.

Bhattacharyya S. Application of Positron Emission Tomography in Drug Development. Biochem Pharmacol.
2013;1:e128.

Akkol EK. New Strategies for Anti-Inflammatory Drug Development. J Pharmacogenomics
Pharmacoproteomics. 2012;3:e118.

Luisa BM, et al. Challenges Faced in the Integration of Pharmacogenetics/Genomics into Drug
Development. J Pharmacogenomics Pharmacoproteomics. 2012;3:108.

Panda AK. Evidence based Ayurveda Practice. J Homeop Ayurv Med. 2012;1:¢108.

Ansari R. Defining the Role of Single Nucleotide Polymorphic (SNP) in Drug Development and Toxicity. J
Drug Metab Toxicol. 2012;3:€103.

Kummalue T. Difficulties of Drug Development from Thai Herbal Medicine. Pharm Anal Acta.
2012;S15:002.

Khan A and Khan AU. Biomarker Discovery and Drug Development: A Proteomics Approach. J Proteomics
Bioinform. 2012;5: 5-6.

Sang N. Biochemistry, Drug Development and Open Access. Biochem Pharmacol. 201;1:e101.

Nicolson TJ, et al. The Post-Transcriptional Regulator EIF2S3 and Gender Differences in the Dog:
Implications for Drug Development, Drug Efficacy and Safety Profiles. J Drug Metab Toxicol. 2010;1:101.
Avramidis D, et al. Regrowth Concentration Zero (RCO) as Complementary Endpoint Parameter to Evaluate
Compound Candidates During Preclinical Drug Development for Cancer Treatment. J Cancer Sci Ther.
2009;1: 019-024.

Nawab DH. The Pharmaceutical Applications of Next Generation Sequencing in Oncology Drug Designing
and Development. Next Generat Sequenc & Applic. 2015;2:116.

Dev Bukhsh Singh. Success, Limitation and Future of Computer Aided Drug Designing. Transcr Open
Access 2014;4:e-127.

RRJPPS | Volume 5 | Issue 1 | March, 2016

142



