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Abstract 



 Health care professionals (HCPs) play most significant role in health care system and provide medicines to cure and heal diseases, lessen symptoms, relieve pain, avoid disease or symptoms and slow down the disease process. Unfortunately, sometimes medicines not found to be potent due to the problem of substandard/spurious/falsely labeled/falsified/counterfeit medicines (SSFFC). The issue is widely spread globally and affects both developing and developed nations. In India every year several incidences of SSFFC medicines were reported, which tremendously affects the health of the public. SSFFC medicines not only affect public health but it also results in the economic crises. This concern cannot be neglected any more. A comprehensive study on the contemporary scenario of the problem, its recognition and detection with respect to locality, medication category, and drug form investigation is not present. Our purpose is to thoroughly explore and investigate the evidence available on SSFFC in the period of 2013-2016. Reports suggest the incidence occurrence in their region wise manner.
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Introduction




Globally every year dubious quality drugs affect a large number of populations. Drug safety, efficacy, and quality are the prior responsibilities of health care professionals [1]. However, substandard/spurious/falsely labeled/falsified/counterfeit medicines (SSFFC) make it hard for HCPs to provide trust worthy and resolute health care system [2,3]. Countries including developing and developed endure many health issues due to counterfeit/ substandard/ spurious drugs. Victim of these drugs faces life threatening issues, financial crises and loss trust on the health system. SSFFC could be branded or generic drug. Weak regulatory guidelines and their enforcement in the manufacture, storage, importation, distribution, supply and sale of drugs result in the poor quality or NSQ (Not of Standard Quality) drugs [4]. Globally counterfeiting covers a large market and is complicated to distinguish, detect, inspect, enumerate and prevent them [5-7]. Thus this co-nundrum of the poor quality of drugs should be minimized by rigorous regulation and legal actions. The purpose of this review is to investigate the incidence of substandard/spurious/falsely labelled/falsified/counterfeit medicines for the duration of 20132016. Data from 2013 to 2016 were assembled and disclosed the actual status of poor quality drugs in India.

SSFFC Definition

WHO in 1992 describe counterfeit medicine as medicine which is intentionally and deceptively mislabelled with respect to identity and/ or source [8]. WHO in 2011 define counterfeit and substandard medicines in new term 'substandard/spurious/ falsely-labelled/falsified/counterfeit medical products' (SSFFC) [9,12]. SSFFC includes generic as well as branded drugs. SSFFC may be with the correct ingredients or with the incorrect ingredients, devoid of active ingredients, with inadequate active ingredients or with fake packaging [13]. Counterfeit products can be categorised as:

a.	Drug ingredients are wrong.

b.	Insufficient amount of ingredients present.

c.	Drug product with no drug ingredients.

d.	Drug ingredients differ from which it is mentioned on label.

e.	Drug products with fake and inappropriate packaging.

f.	Drug products which have been expired and which do not have expiry date.

g.	Drug products with high content of impurities.

Type of SSFFC

Drug and Cosmetic Act, 1940 states that counterfeit, misbranded, spurious, adulterated and fake drugs and not good quality drugs are of three types [14]. 


I.	Type A: It includes spurious and adulterated drug product. The actual characteristics of drug product obscure and mislead it with several identified brand. Active ingredients may not be present in mislead products. Mostly the manufacturers of these products are unknown and unlicensed authorities. Type A consists of adulterated products with harmful ingredients [15].

II.	Type B: It includes grossly substandard drug product. These products mainly fail in their various evaluatory parameters like disintegration or dissolution test in case of tablets and pyrogen/endotoxin test in case of parenteral preparation. Broadly it includes [16].

a.	Active ingredient: less than 70% and 5% for thermally labile and thermally stable products.

b.	Tablets/Capsules: disintegration/dissolution not passes.

c.	Liquid preparations: fungus occurrence.

d.	Parental preparations and Vaccines: sterility, pyrogen/ endotoxin test not passes.

e.	Adulterant: present of any substance which is injurious to health.

III.	Type C: It includes products with insignificant fault. These categories of products do not cause significant harm. The insignificant imperfection of dosage form includes like picking, cracking, change in formulation colour, smell, sedimentation, weight variation and errors in the label. Example includes [17].

a.	If tablets are broken or chipped,

b.	If the coating is uneven or spot is present.

c.	Cracking of emulsions.

d.	Presence of sedimentation in any clear liquid dosage form.

e.	Net content deviation.

f.	Drug products fail in weight variation, colour test and deviation in net content.

g.	Any labelling errors.

Preventive measures for SSFFC

Regulatory guidelines: There should be appropriate regulatory guidelines to prevent SSFFC, which should be followed rigorously. There should be penalties and imprisonment for felony related to manufacture, distribution and sale of spurious or adulterated drugs. There should be Standard Operative Procedures [SOP] in each region to observe if there is any violation of the provision of the Act [14,18].


Source integrity and Supply chain: The obtain source of medicine should be reliable. There should be possible regulatory guidelines to avoid counterfeit drugs. Particular measures should be taken for state licensed pharmacies. Some initiatives that devote reliable supply chain includes [16,19]:

a.	Tool and techniques to enable the traceability and localization of drug

b.	A limited number of intermediates in supply chain system while preserving free competition.

c.	Rapidly and successfully analyze the suspect drug

d.	Authenticate internet pharmacies and websites by awarding logo to the site. Presence of online official trustworthy sites.

By this step; one can get the medicine from a reputed source.

Pricing: Relatively cheaper price available drug product should be treated with extra cautions. Sometimes supplier trades the medicines at price more than its original one. The consumer should make sure to authenticate the price before the purchase [20].

Consumer awareness: Consumer should know the drug to be consumed. Any time when prescription refilled colour, odour, taste, the texture should be observed carefully. If there is any mystification then talk to the supplier. The appropriate campaign should be launched for the awareness of society against SSFFC [14,16].

Health care professionals' obligation: HCP should embrace entire stakeholders concerned with conception, making, regulation, allocation and sale of medicines. From the pharmaceutical laboratories that produce the medicines to the patients, all these professionals should be qualified and trained to identify and track SSFFC medicines [21].

Product reliability: SSFFC easily averts from the society if the medicinal products are reliable to consume. One should observe the medicine cautiously and evaluate it on following basis [14,22]

a.	Label: Commonly original label removed and replace with a counterfeit label. Always look for holograms, sealing tape tears and seal. Observe the label carefully.

b.	Expiry date: Be active to view expiry date. Mainly expiry date was altered in label to sell expired drugs.

c.	Packaging: Packaging of the product should be observed meticulously. Several advanced packaging technologies proved helpful in combating this issue. Some of them are:

i.	Acous to magnetic identification (AMID)

ii.	Bar code

iii.	Electro-magnetic identification (EMID)

iv.	Holograms

v.	Pedigree system of labelling

vi.	Pilfer-proof packing

vii.	Pharma code

viii.	Radio Frequency Identification (RFID)

ix.	Security label

x.	Verification Systems

Vigilance and feedbacks: To assure the safety and efficacy of the drug there should be organized vigilance, monitor incidents and systematize feedback of the patients. The pharmaceutical company should [23].

a.	Make and update the list of most likely medicines to be forged.

b.	Thoroughly report the concern authorities regarding the entire incidence related to the product.

c.	Systematically recall suspect batches and maintain the product transparency.

d.	For rapid analysis of suspect drug, permanent all time available hotlines should be present in pharmaceutical companies.




The coordinated use of these technologies within the official and parallel trade distribution channels increase the chance to identify and eliminate forged drugs before they reach to the patient.

Method

This report is prepared from published materials collected over the internet and on web portals in the India. Further Google web hunt was conducted using seven keywords viz. 'spurious drug, spurious medicine, counterfeit drug, counterfeit medicine, fake drug, fake medicine, fake cosmetic' in combination with the year 2013, 2014, 2015, 2016 and country name India. Up to 50 pages were searched under 'web' and 'news' section of Google. The search covered a period of four years data (2013-2016). This review contains SSFFC drugs incidence found in India as well as Indian SSFFC drugs which have been reported worldwide during four years (2013-2016). 

Reports on SSFFC Drugs in India 

(Table 1-5)





Table 1:     SSFFC in year 2016.
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Table 2:    SSFFC in year 2015.
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Table 3:    SSFFC in year 2014.
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Table 4:    SSFFC in year 2013.
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Table 5:    SSFFC Indian report found world widely.
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Overview

(Figure 1)
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Figure 1:    SSFFC incidence in 2013-2016.
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Figure 2:    Region wise percentage of SSFFC in India.










Consequences of SSFFC

SSFFC drugs have several numbers of adverse effects, which not only affects the health but also the economic aspects of the society. It results in various difficulties for patients like treatment failure, end organ damage, toxicity and sometimes death also. Adverse effects caused by SSFFC causes unfaithfulness in the health care system. The name of the original medicine was ruined up and the company bears the loss. Some time pharmaceutical company faces financial crises as the products are being counterfeited and sold at a relatively cheaper price [158]. In some cases counterfeit products neither have active ingredients nor harmful, then does it not harm the patient health but it overdue the treatment process [159]. Whereas if the product has no active ingredient and harmful ingredients were present then it may result in mortality and morbidity [160]. If an inappropriate quantity of active ingredients were present then it either results into treatment failure or it may cause drug resistance. Consequential patient feel betray from the health care system. In return, it causes financial losses for patient, producers, traders and whole health care system. Eventually, it increases economic burden for the society [161].

Result

After observation of above data, it can be seen clearly that SSFFC has propagated all over the regions in India. Total 134 incidences have been reported from four years (2013-2016). In the year 2013, 22 and 2 reports within and outside India respectively have been observed. In the year 2014 within India 33 and outside India 2 report have been observed. Whereas the data enlarged in 2015 and 2016, includes 37; 28 reports in India and 3; 7 outside India respectively. Data revealed the alarming situation of SSFFC in India. In view of data, it is exposed that highest reports were from the North region (52%) which includes Himachal Pradesh, Haryana, Punjab, Delhi, Jammu & Kashmir and Uttar Pradesh. Further observed reports cover East region (16%) Jharkhand, Bihar, West Bengal and Odisha. Remaining reports cover South region (13%) Andhra Pradesh, Tamil Nadu, Karnataka and West region (11%) includes Rajasthan, Maharashtra and Gujarat. In central region (8%) that is Madhya Pradesh & Chhattisgarh show the least incidence as per the data (Figure 2).

Conclusion

SSFFC drugs exceedingly affect the health of the society. This problem is the primary concern for all the health care professionals' worldwide. Frequently SSFFC reports have been noticed in India every year. Several classes of drug found to be spurious, including antibiotics, anti depressant, anti-histamics, anti-emetics, anti-cough and cold, anti-protozoal, anti-ulcers, pain killers, CNS stimulants, vaccines, vitamins, supplements and cosmetics. This is the time to aware the society against SSFFC more vigorously. Furthermore, research is essential to report SSFFC incidence to evade it in future. Medicines quality surveys are encouraged to avoid this conundrum of society. Various physical/chemical analysis and all the key initiatives and preventive measures should be considered to avoid substandard & counterfeit medicines. Mutual collaboration of all stakeholders required to achieve success against SSFFC. Through this we can anticipate the SSFFC free world.
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