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Abstract— Pharmacovigilance is the branch related to 

pharmacological science .it is known as drug safety, the 

collection, detection, assessment, monitoring and prevention 

of adverse effects with pharmaceutical products. The 

professional practice reaches far beyond serving community. 

Pharmacists have an important responsibility in monitoring 

the on-going safety of medicines as part of their professional 

practice. Pharmacist role   varies from country to country on 

pharmacovigilance but the professional responsibility is the 

same regardless of jurisdiction. Pharmacists can create a 

trusted environment by counselling patients to reduce 

medication errors, improve safety and quality of care. 
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I. INTRODUCTION 

Contribution of medicinal chemistry to the biological, 

medicinal and pharmaceutical field is gigantic including 

drug expansion, detection, design and identification of 

bioactive compounds. Heterocyclic compounds represent 

vital importance of medicinal chemistry and have paying 

robust curiosity with a wider scope to synthesize and 

process various types of pharmacological and biological 

properties. Nanotechnology is the art of deploying materials 

on atomic or molecular scales especially to shape 

nanostructures which are considered to be the suitable tools 

to solve the problems of health care sectors. Finding a 

solution to the problem of severe side effects, drug 

resistance, and poor pharmacokinetic properties of many 

bioactive compounds is an urgent global health care priority, 

which could potentially avoid thousands of needless deaths, 

and reduce the burden on healthcare systems around the 

world. Nanostructured heterocyclic compounds can show 

significantly enhanced biological properties with reduced 

unwanted effects compared with conventional compounds. 

Synthetic heterocyclic have extensive therapeutic uses 

available indifferent therapeutic categories such as 

antibacterial, antifungal, analgesic, anti-inflammatory, anti-

mycobacterial, anti-tubercular, antimalarial, trypanocidal, 

anti-HIV activity, muscle relaxants, anticonvulsant, anti-

tumoral, anti-leishmania agents, genotoxic, herbicidal, 

anticancer and lipid peroxidation inhibitor, hypnotics, 

antidepressant, anthelmintic and insecticidal agents . 

A. Role of Pharmacovigilance 

World Health Organization (WHO) defines 

Pharmacovigilance as the science and activities relating to 

the detection, assessment, understanding and prevention of 

adverse effects or any other possible drug related problems. 

Pharmacovigilance plays an important role in ensuring 

patient drugs safely. Adverse Drugs Reaction (ADR)is 

defined according to WHO as any response to a drug which 

is noxious and unintended and occurs at doses normally 

used in man for prophylaxis, diagnosis or therapy of disease 

or the modification of physiological function. Complete 

information of unintended and severe adverse events could 

be finding through the Pharmacovigilance. The professional 

practice reaches far beyond serving community. Pharmacists 

have an important responsibility in monitoring the on-going 

safety of medicines as part of their professional practice. 

Pharmacist role in pharmacovigilance varies from country to 

country, but the professional responsibility is the same 

regardless of jurisdiction. Pharmacists can create a trusted 

environment by counselling patients to reduce medication 

errors, improve safety and quality of care. Pharmacist act as 

an open-arm to clinical expertise in sharing of resources 

including databases. Pharmacist plays an essential role in 

developing communication materials like newsletters and 

other publications through the drug information and poison 

centres, which are utilized by different professions and 

professionals for disseminating drug alerts and other drug 

safety information. 

II. CANCER THERAPY 

Contribution of medicinal chemistry to the biological, 

medicinal and pharmaceutical field is gigantic including 

drug expansion, detection, design and identification of 

bioactive compounds. Heterocyclic compounds represent 

vital importance of medicinal chemistry and have paying 

robust curiosity with a wider scope to synthesize and 

process various types of pharmacological and biological 

properties. Nanotechnology is the art of deploying materials 

on atomic or molecular scales especially to shape 

nanostructures which are considered to be the suitable tools 

to solve the problems of health care sectors. Finding a 

solution to the problem of severe side effects, drug 

resistance, and poor pharmacokinetic properties of many 

bioactive compounds is an urgent global health care priority, 

which could potentially avoid thousands of needless deaths, 

and reduce the burden on healthcare systems around the 

world. Nanostructured heterocyclic compounds can show 

significantly enhanced biological properties with reduced 

unwanted effects compared with conventional compounds. 

Synthetic heterocycles have extensive therapeutic uses 

available in different therapeutic categories such as 

antibacterial, antifungal, analgesic, anti-inflammatory, anti-

mycobacterial, anti-tubercular, antimalarial, trypanocidal, 

anti-HIV activity, muscle relaxants, anticonvulsant, anti-

tumoral, anti-leishmanial agents, genotoxic, herbicidal, 

anticancer and lipid peroxidation inhibitor, hypnotics, 

antidepressant, anthelmintic and insecticidal agents. Drug 

targeting strategies through nanostructured systems are 

found to be most promising with added advantages such as 

improved cell permeability and retention effect of 

heterocyclic therapeutics for better biocompatibility. It is 

also possible to achieve specific drug targeting with 

negligible side effects. Although there are many published 

literatures about nanostructured systems for anticancer 

drugs, few have entered into clinical trials and fewer are 

approved for human use. Still several trials are needed to 

address many problems such as an ideal and reproducible 

physicochemical depiction of nanostructures for an 

industrialized vectorization of heterocyclic compounds, 
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safety issues in order to achieve a swiftly effectual cancer 

therapy. 

III. DATA MINING 

Medicines are designed to cure, treat, or prevent diseases; 

however, there are also risks in taking any medicine - 

particularly short term or long term adverse drug reactions 

(ADRs) can cause serious harm to patients. Adverse drug 

events have been estimated to cause over 700,000 

emergency department visits each year in the United States. 

Thus, for medication safety, ADR monitoring is required for 

each drug throughout its life cycle, including early stages of 

drug design, different phases of clinical trials, and post- 

marketing surveillance. Pharmacovigilance (PhV) is the 

science that concerns with the detection, assessment, 

understanding and prevention of ADRs. In the pre-

marketing stages of a drug, PhV primarily focuses on 

predicting potential ADRs using preclinical characteristics 

of the compounds (e.g., drug targets, chemical structure) or 

screening data (e.g., bioassay data). In the post- marketing 

stage, PhV has traditionally involved in mining spontaneous 

reports submitted to national surveillance systems. The 

research focus is currently shifting toward the use of data 

generated from platforms outside the conventional 

framework such as electronic medical records (EMRs), 

biomedical literature, and patient-reported data in online 

health forums. The emerging trend of PhV is to link 

preclinical data from the experimental platform with human 

safety information observed in the post- marketing phase. 

This article provides a general overview of the current 

computational methodologies applied for PhV at different 

stages of drug development and concludes with future 

directions and challenges. 

A. Pre-Marketing Surveillance 

Much effort of PhV at the pre-marketing stage has been 

devoted to predict or assess potential ADRs early in the drug 

development pipeline. One of the fundamental methods is 

the application of preclinical in vitro Safety Pharmacology 

Profiling (SPP) by testing compounds with biochemical and 

cellular as says . The hypothesis is that if a compound binds 

to a certain target, then its effect may translate into possible 

occurrence of an ADR in humans. However, experimental 

detection of ADRs remains challenging in terms of cost and 

efficiency . There has been large amount of research 

activities devoted to developing computational approaches 

to predict potential ADRs using preclinical characteristics of 

the compounds or screening data. Most of the existing 

research can be categorized into protein target-based and 

chemical structure-based approaches. Others have also 

explored integrative approach. 

B. Post-Marketing Surveillance 

Although a drug undergoes extensive screening  before its 

approval by the FDA, many ADRs may still be missed 

because the clinical trials are often small, short, and biased 

by excluding patients with comorbid diseases. Premarketing 

trials do not mirror actual clinical use situations for diverse 

(e.g. inpatient) populations, thus it is important to continue 

the surveillance post- market. Several unique data sources 

are available for post- marketing PhV. 

IV. USE OF ADR REPORTING 

Post-marketing safety surveillance involves a framework of 

various stakeholders that work together to optimize patient 

safety. This includes regulatory authorities, pharmaceutical 

companies and HCPs. Regulatory authorities provide 

legislation and guidelines on the reporting requirements of 

ADRs for Marketing Authorization Holders (MAHs). As a 

collaborative effort, HCPs are also required to report 

relevant ADRs to the necessary authorities. This allows for a 

regulated framework of reporting and monitoring ADRs 

amongst the stakeholders. The science of post-marketing 

drug safety surveillance in pharmacovigilance is however, 

an ever changing discipline. Current methods are focused on 

this collection and assessment of safety data through adverse 

event reporting and the monitoring of ADRs for marketed 

medicinal products. It is well established that post-

marketing safety surveillance relies heavily on spontaneous 

adverse event reporting. This method of reporting however 

has been associated with many limitations, primarily being a 

causative factor for the significant under-reporting of ADRs 

.Regulatory authorities and the pharmaceutical industry have 

mainly relied on these traditional systems in 

pharmacovigilance, but in recent years, there has been 

development in implementing new techniques and safety 

tools for ADR monitoring and reporting. In particular, there 

has been growing interest in the potential use of social 

media as a safety tool for ADR reporting and signal 

detection. One reason suggests that there is a lack of 

awareness of patients towards the availability of reporting 

systems for ADRs and that there is difficulty in accessing 

such reports. Evidently, if patients feel that reporting drug-

related adverse events is too much of a burden, they would 

be reluctant to do so. Social media has unprecedented 

potential when it comes to promotional purposes. 

V. CONCLUSION 

Research in pharmacovigilance will strengthen the clinical 

pharmacist’s role in more clinically valued output. 

Educational training programs and workshops can clarify 

and enhance the knowledge of ADR reporting and how 

causality assessment of ADR is done. This will enable the 

pharmacists to play a prominent role in reporting ADRs and 

patient safety in the future. 
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