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ABSTRACT

An Analysis of Loopholes in the Pharmaceutical Supply Chain, and Methods for Improving
Control of Counterfeit Drugs in Nigeria.
By
Ojima Precious Yakubu

In Nigeriathe term counterfeit drug refers to drugs that have outlived their shelf life,
mislabeled drugs, drugs kept under inappropriate temperatures, and drugs produced under
unfavorable conditios. The supply of counterfeit drugs is an issue of great concern for the
government, regulatory bodies, and industry professionals in Nigeria. Though policies and
guidelines exist to control the supply, a significant amount of operating results have eot be
achieved yet. In Nigerj#he drug supply system needs to be carefully managed to safeguard
the flow of genuine drugs throughout the supply chain. A high level of monitoring and
evaluation must be enforced at all levels of the supply chain to ensuradtmaties of
counterfeit drug peddlers are reduced as much as possible.

The purpose of this research is to identify and analyze the current challenges which facilitate
the loopholes in the pharmaceutical supply chain in Nigeria and propose methodsathat

reduce how counterfeit drugs enter the supply chain. This research aims to interact with
distributors and pharmacists because they are directly involved in the supply chain and are
important contact points before a drug reaches consumers.

Response Ra: A total of 20 people were scheduled to be interviewed, 10 distributors, and 10
pharmacists. A total of 13 participants responded to the interview, 7 pharmacists and 6
distributors with two responding via text, recording a response rate of 65%

The surey was distributed to a total of 370 participants. 70 pharmacists and 300 consumers. A
total of 55 pharmacists responded to the survey and a total of 202 consumers responded to the
survey giving a total of 257 responses. Hence, recording a response 68e16%6.

The loopholes facilitating the infiltration of counterfeit drugs are that the number of
ungualified workers in the supply chain is greater than the number of qualified workers, the
presence of open markets, and poor implementation of laws. Tarobthe supply of

counterfeit drugs more consumer awareness needs to be done and industry experts need to
familiarize themselves with more artounterfeit technologies and to exercise greater care in
sourcing drugs.

Key Words: Counterfdiirugs, Supply Chain Management, Nigerian Pharmaceutical Distribution
Channel, NAFDAC (National Drug Law Enforcement Agencygpdmierfeit technology, MAS
(Mobile Authentication System).
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CHAPTER 1: INTRODUCTION

1.1 OVERVIEW

For every pharmaceutical supply chain, the priority is delivering séffeient, andquality

products to the final users. The management of the supply chain has become more complex
over time because most importantly it involves the life of human beimgsraquires the
participation of an increasing range of stakehold@apooret al., 2018) Due to the number of
risksencountered by the pharmaceutical companies, which are vital players in the supply chain,
they struggle to ensure the quantity and quality of ttheigs suppliedrrivesat the correct

locationsafdy (Kapooret al., 2018)

Upon the successful developmeanid production of a drug, the manufacturer prepares the
drug to further dispatch it for distribution to ensure it reaches the patients for use. Some
companies are solely in charge of the drug distribution, while other companies are involved to a
certain exent in the distribution and then outsource the remaining phase of the distribution
(Kapooret al,, 2018) Unfortunately, somehow these drugs are compromisétier at the point
of repackagingr from open marketsvhereby leading to the supply of counterfeit drugs to the
patients. A compromised supply chain is emay counterfeit drugs are supplied, other ways
are changing the label of an expired drughie current date or using false or improper
ingredients to poduce a drug, amongst other fornmswhich counterfeit drugs exist. From
studies,carried out by World Health Organizatidnternational Federation of Pharmaceutical
Manufacturers & Associatiocounterfeit drugs have been a thing of concern for various
countries in the world, some have made more progress than the others while others are still
coming up with ways to control this thre@VHO, 201Q)The author of this paper intends to
analyze the loopholes the supply chain and propose methods that can help to improve the

control of the spread and supply of counterfeit drugsNigera.



1.1.1. Overview of the Supply Chain

In the pharmaceutical industry, the supply chain is comprised of all organizationahtiooe,

and valueadding activities to help facilitate the safe delivery of drugs from the manufacturer to
the consumeir(Olson, 2020)It is the combination of major business processes across the supply
chainto createvalue for stakeholders anghtients. Accordirg to the council of supply chain
management professionals, supply chain management is the planning and management of all
supply activities from sourcing to procurement, conversenmd all logistics activitigapooret

al., 2018) The distribution channas aset ofinterdependent marketing institutionthat
facilitate the marketing activities involved in the movement of godidsm the manufacturer to

the final consumersThe distribution channel involves timanufacturer, the distributor, the
retailer, and finally tle consume(Mohanta, 2014)According tcan articlewritten in ésupply

chain managemenglobak the distributor is also known as the wholesafdthugos, 2014)The

role of the distributor igo connect the manufacturer to the consumetbe distributor reduces

the response time and increases the reach of a proddistributor has the opportunity to
examine usage patterns amdcommendsubstitute products in an event of scarcity athey
reduceand managehe chance of risk in thdistribution channe(Mohanta, 2014)Typically,

after adrug is released, the major stakeholders involved in the supply chain are the regulatory
bodies, government agencies, drug distributors, hospitals, clinics, pharmacy chains, and
retailers. According to Kapoor et, #hey stated that the pharmaceutical supply chain is a
complex system, in the sense that, the same supply chain responsible for the distribution of
prescription drugs, is the same supply chain used in the distribution of Over the Counter (OTC)
medicines and genericsThiscomplexity contributes to the difficulty the pharmaceutical supply

chain faces in monitoring the supply of genuine dr(i§gpooret al., 2018)
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Figurel:The Pharmaceutical Supply Ch@{apooret al, 2018)
The pharmaceutical supply chain in Nigeria has improved over the years cahtpai®initial

state many years ago, but geite all the reforms which have been put in place, there are still
loopholesthat enhance the distribution of counterfeit drugs. In a survey released by UNIDO
(United Nations Industrial Development Organizaticewyiewing the pharmaceutical profile in
Nigeria, they highlighted some threats affecting the Nigerian Pharmaceutical SYSteiDO,
2011) These are the high level of poverty and how it directly affects the lack of purchasing
power, which severely destabilizes the market for drugs produced within the co(llNiDO,
2011) Furthermore, the presence of informal open markets sellingydrin unauthorized
premises constitutes a threat to the genuine local industry. Also, the stigma of substandard
health, highly affects the exportation of drugs produced in Nig&escebecause of the high
number of counterfeit cases reported in Nigecauntries like Ghana ban the exportatioh
certaindrugs in the country. Finally, the presence of an uncontrolled and chaotic distribution
system and parallel imports is another threat to the indugtsyNIDO, 2011)urthermore, the
UNIDO articletated that the Nigerian supply chain is saturated with unregistered and
untrained pharmacigwho are actively involved in the supply of pharmaceuticals and using
unregistered sites. In rural communities, they receive supply fpatent storesand vendorsn
open marketplaces, coupled with the absence of health facilities, these factors also contribute

to the threat the pharmaceutical sector encountgt$NIDO, 2011)



Nigerian Pharmaceutical Industry—Distribution

(continued)

Pharmaceutical Industry: Public Sector Drug Procurement—Mega Distribution Company
Consensus Model, Nigeria, 2013
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Figure2: Pharmaceutical Distribution System in Nig€ballDO, 2011)
Before any pharmaceutical product is distributed in Nigeria, they are procedures put in place,
these steps are also known as the four essential functions in the Nigerian pharmaceutical
sector. these procedures aRegistration Procurenent, Inspectionand Distribution they apply
to both imported drugs and drugs produced within the country.

1 Registration: at this stagéhe efficacy of the drug is tested to ensure it will be efficient
and effective in treating the specific diseasestts the first stage of decision making in
the pharmaceutical system. The registration process includes usage, labeling,
marketing, warningand prescription requirement of the drug. Drutlyst do not pass
through the registration process are termed courfst drugs(Garubaet al., 2009)

1 ProcurementThis is an interface between the public system and the drug suppliers.
This involves aggregate purchasing, public bidding, managing inventory, analysis of
offers, properallocation of resources, payments, receipt of purchased draigd
guality control checks. The purpose of procurement in the system is to obtain the

appropriate number of drugs in the most ceasffective manne(Garubaet al., 2009)



1 Inspection: this is the inspection of goods at ports of entry and manufacturing sites
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2019,the majority of imported drugs in Nigeria originate from India and CHiine.

inspection of pharmaceutical companies comprises NAFDAC ensuring all establishments

adhere to all Goodlanufacturing Practices (GMP) from manufacturing, sales, storage
and distribution of drug¢Garubaet al., 2009)

1 Distrbution: this is the allocation, transportation, and appropriate storage of drugs at
all times. All medications have unique storage specifications, such as refrigerators. For
safe delivery of drugsll information concerning the drug must motlegoughout each
step of the supply chain to control inventory and delive@srubeaet al., 2009) Two
of the mega distributors, which are kwm asnational distributors in Nigeria are
Worldwide Commercial VenturgVWCVand Assenelaborexthese distributorsact
as an intermediarpetweenpharmaceutical companiesnd distributors.

1.1.2. Overview of Counterfeit Drugs in Nigeria

In 1989, 150 children died due a Paracetamol formulation error. Later, around April 1990,
close to 100 infants died of kidney failure in the Central regions of Nigeria. As if that was not
tragic enough, in that same year, in the Southwest of Nigeria, about 26 children experienced
the sane symptoms, with only thanagingo survive(Peterson, 2014)After a thorough
investigation, it was discovered that the OTC pain killers administered were mamefhc

under substandard conditions, and the drugs were mislabeled; as opposed to the propylene
glycol mentioned on the pack, it was ethylene glycol which was used, which is known to be
harmful to the kidneyPeterson, 2014)These arafew of the situations that led to the
establishment of NAFDAC. NAFDAC (National Agency for Food and Drug Administration and
Control)wasestablished in 1993 to regulatbe quality ofall pharmaceutical products in

Nigerig ensure proper registration of drugead port inspection tanonitor drugs which are
imported & exported in Nigeriand to investigate and ensuproper compliance with all
regulatory requirementsNAFDAC which isgarastal undeiFederal Ministry of Health in

Nigeria, works with other government parastal to ensure the proper e@foent of laws

(NAFDAC, 2017)n terms of port inspection, NAFDAC werkith NPA (Nigerian Port



Authority), to investigateproper compliance with regulations they work with PEarmacist
council of Nigeriaand other government paraatals toachieve their objective@NAFDAC,
2017)

In Nigeria, the term counterfeit drug refers to drugs that haveligatl their shelf life,

mislabeled drugs, drugs kept under inappropriate temperatures, drugs not registered with
National Agency for Food and Drug Administration and CottaFDAC), drug without

complete manufacturer information and drugs produced ungieonducie conditions.

According to WHO (World Health Organization) and IFPMA (International Federation of
Pharmaceutical Manufacturers & Association), counterfeit drugs are drugs whose identity,
ingredients or even origin are labeled falsely to decepatients. False packaging, manipulated
expiration datesand incorrect direction of dosage are all patterns which counterfeit medicine
exhibit(Robles Ret al,, 2015) Also according to WHO, counterfeit drugs make25 percent of
available drugs in developing countries, and 40 percent of the total supply in Nigetia36.5
percent of antimalarial drugs and antibiotics in the country being substan@aodris and

Stevens, 2006)Subsequently,isce 2013, WHO has received reports of 1500 cases of
counterfeits drugs, with WHO Africa making up 42% of the report, and WHO America and WHO
Europe having 21%&spectively This reported percentage only includes the cases which could
be recorded, meaninthat a large chunk of counterfeit drug cases are still unaccounted for and
are not reported(Bagozzi and Lindmeier, 201Bpased on the above statistics memigu above

by Bagozzi and Lindmeier, if a large number of counterfeit drugs are yet to be accountead for,

2013, this simply means that the life of patiemstill largely at risk.

According to Felix Gilette, He likened the investigation of countedifeigs to that of

investigating a drug cartel, because as much as these drugs are easily seen in shops and sold
online, the Kingpins are difficult to source d@illette, 2013) Counterfeit druggrea lucrative
business, in a year counterfeiters make roughly about 200 billion dollars, which makes it even
more difficult to break this criminal practi¢®illar, 2020) Tocatch the distributors of these

drugs, most investigators will have to start from the retail stores and work their way back to the



supply chain. One of the major contributors to the circulation of counterfeit drugs in Nigeria is
the uncoordinated drug digbution system in Nigeria, which does not comply with the National
Drug Policy. Unfortunately, attempts to minimize or eradicate the supply of counterfeit drugs

do not make much progress, because Nighaaan operativeopen drug market(Ojo, 2017)

The open drug market is unregulated and their locations are rs&fcaet, but every attempt to
dKdzi GKSY R2g¢gy Kl a 0SSy TFdziatS o06SOlIdzaS AdG A
O2yONBUGS SOARSYOS (12 Lzt GKSY R2gy &SGé¢ |y
within the same area. So hidden behind sleeother businesses are the counterfeit drug

paddlers (Chinwendu, 2008)he notable open drug markets in Nigeria are Idumota Market in
Lagos State, Sabdabari Market in Kano Statand HeaeBridge Market, Onitsha in Anambra

State Furthermore, Abiodun Réw stated in an article for WHO, that every attempt to pull

these markets down by taskforce has been unsuccefRaufu, 2006)Drugs are produced in

these markets in unsterilized conditions and sold open air in corner stores, hawkee on th

roadside and even alongside perishable items like vegetafff@sokun, 2016)

1.1.3. Regulatory Bodies

Across the worlgdevery country hagts particular regulatory authority which deals with the

safety, efficiency, effectivenesand quality of drugs. Despite the difference in location,
languageand government operation the goal of these regulatory bodies are similar across
borders. Some of th goals they have in common are to provide and implement pharmaceutical
lawsthat control the research and development, product registration, pricing, manufacturing
and distribution, marketand protection of intellectual property. At the core of all tleeis to

ensure theconsumeris safe from any form of drugssociated hazard. In relation to this

research, these are the regulatory bodies that control the distribution of drugs within Nigeria;

Federal Ministry of Health (FMoHjhis is the arm of the féeral institutions in Nigeria, that is
responsible for providing quality health services for Nigerians. This institution @gsttse

development and implementation of policies that strengthen the national health system for the



delivery of efficient, effetive, affordable and accessible health serviggsederal Ministry of

Health, 2020)

NAFDAC (National Agency for Food and Drug Administration and ConNéllF-DA@as
established by Decree No. 15 of 1993 as amended by Decree No. 19 ofd $@9vaheNational Agency for
Food and Drug Administration and Control Act Cap N1 Laws of the Federation of Nigeria (LFN) 2004

NAFDAC is a department under FMoH which was officially established3ncl®®AFDAC,
2017)

1 Regulate and control the production, importation, exportation, distribution, publication
and sales of all regulated products which are drugs, medical devices, chemicals, food
and cosmetics.

1 Conduct all appropriate testo ensureall regulated products are produced according to
all required standards.

1 Inspect all production sites and ensure they compile with the quality assurance system.

1 Inspect all Drugs, fogetc. produced within the country and imported into the country
and ensure they follow due registration process before any form of distribution or sales
is authorized.

NDLEA (National Drug Law Enforcement Agentie establishment of the National Drug Law
Enforcement Agency (NDLEA) by the promulgation of Decree Numinérl€89, now Act of
Parliament is focused on destroying illicit drugs in Nigeria. They work with the NAFDAC officials

at the borders to inspect regulated products coming into the cou(MpLEA, 2018)

PCN (Pharmacist Council of NigeriBCN is a Federal Government satal established by
Act 91 of 1992 (Cap P17 LFN 2004) which is responsible for regulating and controlling
pharmaceutical education, practicand training in all aspects. It is responsible for the
registration and licensing of pharmaasind pharmaceutical premises which includes
manufacturing, importation, distribution, wholesale, hospjt@hd pharmacies). PCN is also in
charge of issuing permits to pharmacy technicians, and license/registration of patent and

proprietary medicine vend@(Pharmaceutical Council of Nigeria, 2020)



NDP (National Drug PolicyNDP Nigeria was adopted and established in 183tbntrolthe
inadequacies in drug availabilitgypply/distribution. The establishment of NDP was as a result
of factors such inadequate funding of drug supply, high dependendtkexsupply of imported
drugs, poor procurement practicethe poor performance of drug distributors, and

involvement of ungalified persons in the procurement, distributipand sales of drugs

(Ogbonneet al., 2015)
1.2 RESEARCH PURPOSE

The purpose of this research is to identify and analyze the current challenges which facilitate
the loopholes in the supply chain in Nigearad propose methods that caeduce how

counterfeit drugs enter the supply chaimhis research aims to interact with distributors and
pharmacistdecause they are directly involved in the supply chain and are important contacts
before it gets to the consusars. The interactiomvith the distributors and pharmacisisto
understand the challenges they face in sourcing genuine drugs; how existing laws can be
effectively implemented and gather suggestions for how the complexity and chaos associated
with the supply chain system can be solv@d.clamp down the supply of #@se counterfeit
drugsthe source of theses counterfeit drugs mustfr®perly investigated and cut off whereby
reducing the source and manner by which counterfeit drugs enter the supply chain.
Furthermore the researcher willse questionaires to gaugehte awareness afonsumeron
currentanti-counterfeit technologies andhow open they are taisenew technologies.

The researcher will be taking conclusions and recommendations from other countries as to how
they have managed the issue of the supply ofrdedfeit drugs.She intends to draw lessons

from these countriesand see how well they can fit into the current state of the Nigerian

pharmaceutical supply chain and help improve the system altogether



1.3RESEARCH OBJECTIVES
The purpose of thidissertation is to achieve these objectives;

1. To study the pharmaceutical distribution system in Nigeria and the drivers that aid the
infiltration of counterfeit drugs.

2. To evaluate the challenges faced with implementing Pharmaceutical Distribution laws in
Nigerig and b assess the challengpesedby the open marketwhich facilitate the
distribution of counterfeit drug.

3. To look at supply chain reforms and recommend improvements that can facilitate

control measures to minimize the distribution adunterfeit drugs in Nigeria.

1.4RESEARCH QUESTIONS
1. What are the factors that challenge the effective implementation of Distribution Laws
and Regulations in Nigeria, who is responsible for ensuring these laws are implemented?
2. What reforms from other countrig can be recommended to improve the
pharmaceutical supply chain system in Nigeria andomarsumetbehavior help to
minimize the spread of counterfeit drugs?
3. What are the loopholes in the pharmaceutical distribution system in Nigeria that
facilitate the irfiltration of counterfeit drugs and what are the challenges faced with

closing the open markets in Nigeria?

1.5STRUCTURE OF STUDY

Using a quantitative approach (questionnaires/ surveys) and qualitative approach (phone or

video interviews) these are the metts the researcher will use to source her primary data. The
guestioners will be administered to pharmaaand consumers. The phone interview will be

done with the distributors and pharmacsstThe pharmacist will participate both in the phone
interviewarR (0 KS [jdzS&ad A2y SNmialdederdza &K NS &Y [ INFa G KKSS Yo
of contact for both the distribution side and the consumer side.

Furthermore, as mentioned above the implementation of policies to restrict the suppheof
counterfeit drug haveen poor, hence during this research, lessons from other courttras

have successfully managed the situation will be usegllsssis to also support this study.

Patients will also be part of this study to evaluate their reaction to existing measheas,
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awareness ofhe depth of the impacbf counterfeit drugsand their readiness to participate in
reducing the spread and their acceptance to new solutions.

This study comprises of five chaptemdjich arethe introduction, literature review, reseatc
methodology finding & andysis and recommendation & conclusion

Chapter 1 This chapter provides brief introductionto the researchstudy;it outlines the
research questions and objectivasd gives a framework of the research.

Chapter 2 This section examines awableempirical datafrom relevantliterature and
publicationson the regarch subjectAlso,for better understandingthis chapter explores
academic views on the research sulbjetich influences the overall direction of the research
methodology

Chapter 3.The regarcher explains the research methodology employed ingtudy, whichis a
mixed-methoda combination of quantitative and qualitativeethods. The use of thee
methodsis to get an insighinto the perception of industry experts on this topic and also
understand the level adicceptability of current technologies by consumers

Chapter 4This section aims to anakydatagathered from the interview and questionina
distributed. The interviewvas carried out vizoom and phone call with two groups of people,
pharmaceuticatlistributors and pharmaciss. The interview was held texplore and examine
the perspective of industry experts on the research stuyaliteive data gathered was
analyzed usinthematic analysisvhere patterns and topics are definednalyzedand
interpreted. The questioner was distributed to consumers and pharmsdis¢ questioner for
pharmaciss was used to get basic information from ader rarge of pharmacist and the
guestioner for consumeawas used to gather information on the level of acceptability of
current anticounterfeit technology by consumerSonsumers were needed for this study
because the researcher will propose areas gfriovement from the data gathed from this
particular sample size. To analyze the questionnaire the researchemMiseasoft Excefor
statistical analysis and graphical representation.

Chapter 51n the concludinghager, the research questions are answeriedm the data
gathered and the primary data is compared with the secondary.daéeommendatiosfor

further studies are highlightednd limitations during the study are stated.
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1.6 SIGNFICANCE OF STUDY

Counterfeit dugs are harmful to the consumer because they expose the consunadraomful
substance and increase the risk of adverse reactions, side effextsallergy reactions. From
the current literature review, there is a gap in the study of the Nigerian phaeuigcal supply
chainconcerninghe infiltration of counterfeit products. Previous studies have evaluated the
storage of drugfor each stage of the supply chain and how improper storage of drugs can
affect the quality of the pharmaceutical product. Alpogvious studies have evaluated the
challenges of laws implementation ahdw counterfeit drugs can be minimized but there is a
gap inthe study of how to reduce counterfeit drug infiltration into the legitimate
pharmaceutical supply chain.

This study is significant because it will reveal the existing point of counterfeit drug infiltration in
the Nigerian Pharmaceutical supply chain and how it can be reduced. This study will be an
informative tool for the citizens of Nigeria, the regulatorydies and health experts and the
suggestions will be an instructive or directive device for the regulatory bodies and health

experts.

1.8 CONCLUSION

An understanding of the current loopholes in the pharmaiicalsupply chairwill help the
researchededuce if patiens responsa can help reduce the spread of counterfeit drugs.
Analyzing all preseniechnologies in placehe researcher will also identify wizyrrent laws
arenot as effective as they are supposed to be and proposthousthat can improve on the
present solutionsThis study will also weigh in on the current policies and guidglirst
reasons for lack of implementatipand propose possiblareas oimprovementin

implementing regulations.
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CHAPTER 2: LITERATURE REVIEW

2.1 INTRODUCTION

The pharmaceutical supply chain represents the channel through which drugs move from the
manufacturer to the enedusers in good condition and quality. It can further be described as the

link between the laboratory and the marketplace®D® 2 NRAYy 3 (2 ¢AY Yo al O1S
RSAONARGSR GKS f S3 Apath whichiiSregilatedaifd BcenSed bykhg ministry | &
of health, or regulatory bodies where patients can expect to obtain authentic products supplied
through a controlled sygly chain(Mackeyet al, 2015 ¢ ! Yy F2 Nl dzy I 6 St 83X GKAa
opposite of what is facing the current supply chain of pharmaceutical produdNgeria The

distribution of counterfeit drugssiillegal and uncontrolled supply chains suclopsnmarkets,

illicit online stores, etc. hae tampered with the integrity and safety of the global medicine

adzlJLJf @ OKIAy® !'faz2s ¢AY SGQ It adFraGSR GKIFG @A
ensuring the safety and integrity of the medicine supply chain has turned out to be an onerous

task (Mackeetalz HAmMpO® Df 20 f f &3 (stkkofig sHpPly dhaihnE H&KHAES K 42
so because a broken supply chain can cripple the health care system, tamper with the integrity

of the public health and undermine possible outcomes healtbe (Mackeyet al., 2015)

According to Walter G. Chambliss et al, the impact of counterfeit medication on the legitimate
global pharmaceutical market has been estimated to reach 75 billion dollarhamtofit

margin is greater than illicit trafficking. They also stated that the distribution of counterfeit
drugs has in the past, been done through complex global networks that have been traced to
terrorists and organized crime affiliatéShambliset al., 2012. The threat of counterfeit drugs
has posed multiple challenges which have been recognized on a global level, prompting WHO to
raise awareness and coordinate international law enforcement efforts against this global
concern (Mackey and Liang, 2011)céwling to research conducted by WHO, the majority of
counterfeit drug production is done in Asia, though the prevalence of counterfeit drugs is felt
worldwide. In 2009, Interpol made a seizure of 20 million pills in China and Southeast Asia, 34
million pils in Europe, and millions of Dollars from counterfeit drugs in Egypt. Despite these

huge seizures made, health experts fear this a minute representation of the actual scale of the
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global counterfeit drug market, which is estimated to be roughly 75 bitliollars in worldwide

sales as of 2010 (Mackey and Liang, 2011). Counterfeit drugs and pharmaceutical markets have
created an opportunity for criminals to engage in this profitable and patetangering

business. The globalization of counterfeit drugisontrolled by highly sophisticated criminal
networks that involve multiple routes of import and export across borders and free trade zones
around the world, facilitating the introduction of counterfeit drugs into the legitimate and

global supply chain (ktkey and Liang, 2011)

As mentioned in the introduction, drugs that are not NAFDAC registered, expired drugs that
were relabeled and resold, or without an active ingredient are all tagged counterfeit drugs. In a
baseline study conducted by NAFDAC in12@8% of drugs available in Nigeria are not duly
registered by NAFDAC and Later in 2004 NAFDAC confirmed t6@%#16f drugs in Nigeria are
counterfeited (Akunyili, 201Q) The majority of drugs in Nigeria are imported from countries in
Asia, which are mainly India and China. As of 2009, thén@éhpaceutical companies in Nigeria
produced only 30% of internal drug supply within the country, while the remaining 70% of
drugs in the country are from an external supply. These imported drugs also play a part in
facilitating the distribution of countedit drugs, between 2001 and 2005 the supply of drugs
from 30 Indian and Chinese pharmaceutical companies and 1 Pakistan company was ban
because after an investigation carried out by NAFDAC these companies were confirmed to be

importing counterfeit drugs tiNigeria(Morris and Stevens, 2006)

2.2 THE CURRENT STATE OF PHARMACEUTICAL DISTRIBUTION SYSTEM IN
NIGERIA

On a global level, Nigeria is seen as a developing country, thus the pharmacauplgl chain

in Nigeria is seen as inadequate is the case with many developing countries. In Nigeria, the
pharmaceuticasupply chains grossly affected by poor management, insufficient funding, and

an inadequate number of qualified workers. These discrepancies have led to the scarcity of
genuinedrugs giving rise to the presence of counterfeits, which has led to avoidable deaths and

disabilities (Chukwaet al., 2017). One of the major contributors to the circulation of
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counterfeit drugs in Nigeria is the uncoordinated drug distribution systeNigeria, which

does not comply with the National Drug Policy. Unfortunately, attempts to minimize or

eradicate the supply of counterfeit drugs esnot make much progress, becauseNigeria

open drug markeg are in operation(Chinwendu, 2008).

Accordingo Chukwu et al, they stated that a good number of drugs in the market have been
adjudged as substandard, fake and adulterated, where 30% of antimalaria and 17% of generic
RNXz3a | NBE O2dzy i SNFSAGSR® !'a YSyGaAzngSR S| NI ASN.
pharmaceutical supply chain involves several stakeholders. The Nigerian supply chain also uses
GKA& Y2RS 2F LKINYIOSdziAOFt adzal é&s o6dzi GKS R
stakeholders which have played a part in causing the chantiauacoordinated supply chain

system. Major pharmaceutical companies use private logistics companies, while international
development partners use courier companies, and private manufacturers and importers use a
separate distribution channel (Chukwtial,, 2017). These numerous distribution channels

have resulted in the expiration of drugs before reaching the patients, and the sales of

counterfeit drugs in unregistered and unlicensed premises sold by unqualified persons.

Ly | Llzo tf A Ol (dGyhterfiek DirdgStRoughavibhiiléSADthehtitation Service

6a! {oy !aSNaR /KFfftSyaSa Ay 9R2 {2dziK { Syl (2N
government is committed to eradicating fake drugs as one of the ways of safeguarding the
health sysem. This need is what lead to the formulation of National Drug Policy (NDP) in 1990.
The objective of NDP is to ensure that all drugs in the National Drug Distribution System are
effective, efficacious, have good qualignd are safdEronmhonsele, 2015AIso, to minimize

the spread of counterfeit drugs, other government health agessuch as Pharmaceutical

Society of Nigeria, Nigeria Association of General Practice Pharmacist, Wggr@ation of
Industrial Pharmacist and Pharmaceutical Manufaatsi@roup of the Manufacturs

Association in Nigeria have organized seminarsamational symposium on counterfeit drugs.
NAFDAC has also engaged several information and communicattamolegies to drive its
regulatory processes. These technologies include an established website where information on

the activities of the agency are published and relevant information for the citizens are
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accessiblédEronmhonsele, 2015NAFDAC also has a cooperate pdftat makes

communication of iFhouse information and collaborations easy and a Laboratory Information
Management System (LIMS) to facilitate quality laboratory procedures and data processes, as
well as Eclearance portal which allows for online electronic clearapicgoods at the ports. In
addition to easy the process of registration and ensure all drugs are duly registered NAFDAC
also introduced the use of an Automated Product Administration and Monitoring Solution. All
these are efforts implemented by NAFAC todicate the spread of counterfeit drugs in Nigeria
(Eronmhonsele, 2015)

In Nigeria, the public sector, procurement, and distribution of drugs are both centralized and
decentralized, mostnedical drugs are procured and stored by individual health care
institutions, while drugs which are high demand such HIV;mataria and tuberculosis are
centrally procured and distributed from the Federal Central Medical Store ((MS)ne and
llomuanya, 2016)Nigeria is divided into six ggmlitical zones and 36 states, each stateeach
zone has its own Central Medical Store and procures and stores pharmaceutical products for
their public facilitieqJustine and llomuanya, 201@)he distribution for the pharmaceutical
private sector is handled via pharmaceutidatributors although NAFDAC highlighted that
unlicensedlistributorsplay a very significant role girug distribution at this level of the supply
chain(NAFDAC and Sproxil, 2015)

2.3CHALLENGES OF SAFEGUARDING THE PHARMACEUTICAL SUPPLY CHAIN
According to the European Generic Medicines Association, the most vulnerable point where
counterfeit pharmaceutical penetrate the legitimate supply chain is at the secondary
distribution point and repackagers. The presence of the secondary distributor creates an
additional layer for handing over which diminishes information visibility whereby creating the
opportunity for the infiltration of counterfeits in the supply chain. These multiple steps of
distribution which involve series of back and forth amongst distributors generate a more
complex supply chain, hence counterfeiters take advantage of this distribution matih to

carry out their dealingéEnyinda and Tolliver, 2009)
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6 KAOK O2dzy i SNF ShigliidemNgind aBcdHdwis@pplylaveig EKS ad A 3adzS SE
the U.SEurope, Nigerigand other countries. In a study carried out by Chambliss Wallter,

/ | NN ff f tBe§foledbf the pharmacist in preventirtge distribution of counterfeit

medications §KS& RSAONAOSR (GUKS f2¢ adzllLX isahdaadzsS | a |
situation where legitimate distributors are unable to meet the high demand of an expensive
medication or unable to meet market needs. Counterfeiters take advantage of this and break

into the supply chain because during these situations, there meage of supply and

pharmacists are in search of alternative suppliers.

Ly | NB L2 NBANRBsneSs$ Amtbrviptiong &4 0 NB L2 NI SR GKF G 02 NN
impacted the Nigerian Pharmaceutical system, this has caused a struggle to curtail the

produdion and trafficking of substandard pharmaceuticals. Also, the report stated that bribery

is common among Nigerian customs and ports authorities which makes it easy for smuggled

goods to enter via the borders and seaports. In addition to bribery at piwsimport clearing

procedure is difficult which makes the whole procedure p@AN Business Artorruption,

2017) Corruption is not only associated with ports clearing authority, this report further stated

that the issue of corruption is also common in the Nigerian procurement sector where up to

one-third of companies are expected to pay bribes before been able to secure government

contracts(GAN Business Artorruption, 2017)

Ly | &adGdzReé GAGf SR GKS aGa¢NIyaLlk NEyOe Ay bAISNR
LI2f AO@YIF]1SNERE (GUKS | dzikK2NB SadlrofAaKSR GKI G O2
preponderance of counterfeit drugs in Nigeria, they also added inadequate legislation, poor
enforcement of existing laws, eskilled professionals in the pharmaceutical business, loose

control system and high cost of drugs. The authors evaluated thedéuginsparency in the

four essential functions (Registration, Procurement, Inspection, and Distribution) in the

Nigerian pharmaceutical secf{@arubeaet al., 2009) The authors conducted the study from

May to August 2007 basedhdhe WHO Assessment Tool of Medicines Regulatory Systems
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which provides both qualitative and quantitative data on the transparency to corruption in each
stage of the four functions of the public pharmaceutical sector. Furthermore, Kanj Goyit et al
highlichted that the capacity of the national, stgtend local government supply chains in

Nigeria for forecasting, procuring and delivering essential drugs and other medical needs is a

major limitation to the smooth running of the supply ché&oyitet al., 2016)

Using standardized questionnaires which were made up of both open and eoskeguestions
where adapted from the WHO assessment tool for each of the four functions. In addition to the
guestionnaire, a senstructured interview was carried out in persontlwil4 participants by

one of the authors of the study. Key policymakers such as NAFDAC officials and stakeholders
which represent both the public and private sectors of the pharmaceutical system were
engaged during the interview. The 14 participants werlested based on their expertise and

level of participation in the four functions. The data collection was mainly done to identify
areas that were susceptible to corruption due to the various deficiencies in governance and

institutional weaknes¢Garubeet al., 2009)

Based on using the WHO assessment tool the scores reflected the different levels as to which
the four functions are exposed to corruption. The results from the study showed minimal
vulnerability to corruption in tk distribution and procurement of drugs, moderate vulnerability
to corruption in drug registration, and marginal vulnerabilityctrruption inthe inspection of
goods at the port and establishmeniSarubaet al,, 2009) On a sda of 1-10, the findings from

this research showed that registration of drugs is the most vulnerable to corruption because it
scored the lowest out of 10, the overall rating was 7.4 out of 10 which shows a marginal

@dzt Yy SNF 0 Af A G & G 2puli@pNaddatdiititatsystey b A ISNAI Q&
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Figure3: A quantitative result showing the level of corruption in each section in Nigeria's pharmaceutical system,
according to Garba et' al

Ly | addzReé GAGf SRI &/ diskibuiioh nesvorkdéBnd supply chainsliok | NI | O
I TNAOFY O2dzy iNARSaY LYLXAOFIGAZ2YA F2N I O0Saa G2
distributor is the most critical link in the legitimate pharmaceutical supply chain and also a

point of entry for counterfeidrugs if not guarded proper§fetteh, 2009) According to the

Cambodian Ministry of Health, MoH irdied that counterfeit drugs within the region are

drugs that are not registered, deliberately produced with an incorrect or wrong active

ingredient, or with no active ingredient. In 2001 and 2004 the MoH in Cambodia and the WHO
reported the prevalence atounterfeit drugs such as anmalaria, antibiotics, analgesics,

vitamins, and steroids. In 2001 the prevalence of counterfeit drugs was recorded at 10.43% and

in 2004 it was reported to be 21.13%hanet al., 2011) Also, a study conducted by C.T Lon et

al between 2002003 reported that 92.7% of substandard aspirin vehiund in private

outlets and in 200@nother study confirmed 58% of counterfeit amtialaria drugs where seen

in licensed outlets and 75% of counterfeit amalaria drugs where seen in ndicensed

outlets (Lonet al., 2006)

These above reports prompted the Cambodian Ministry of Health to evaluate the
pharmaceutical supply chain, especially on the issue of counterfeit drugs. In collaboration with
the Department of Drugs and Food (DDF) and Kanazawa University, thepilinistry of

Health Cambodia conducted an oral interview with pharmaceutical wholesalers to assess the
level of sensitization to counterfeit issues and compliance with DDF guidéihaset al.,

2011) The findings from this study reported 12.9% of wholesalers had encountered counterfeit
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medicine, however, their perception of the issue varied. 8.1% of respondents indicated that
they did not know what counterfeit drugs were. 59.7 % defined a countetifeij as un

registered medicine and fraudulently manufactured driigsanet al.,, 2011)

In respect to procurement, 66.1% of wholesalers consider if the product is registered in
Cambodia, while 61.3% consider the reputation of the manufacturer, and 64.5% consider the
credibility and quality of the product. Upon receigia consignment 48.4% of wholesalers

check the dates of production and expiration, 9.7% check for the analytical certificates, 80.6%
checked the intactness of the drug, 72.6% check the specification and amount of drug, 71%
check for Cambodian registratip4.8% check for the batch and lot numbers and 56.5% check
if the packaging has been tampered with. Further findings highlighted that 14.5% of the 62
wholesalers interviewed indicated they received drugs that arrived without packaging and had
to be repackd before distribution and 54.8% use packing purchased from the local market
(Khanet al., 2011)

In conclusion, the authors of this research highlighted that a good number of wholesalers are
properly informed on the issue of counterfeiting and how to handle such cases. The authors
recommended that to protect the pharmauagcal supply chain from counterfeit infiltration, it is
important distributors and wholesalers are properly trained on countermeasures against

counterfeit druggKhanet al,, 2011)

In 2012, NDDG (National Drug Distribution Guidelines) was developed to focus on the

distribution challenges in Nigeria. This was doneratbncluding that the pharmaceutical
RAAUONAROdzGAZ2Y yYySig2N] A& aFNIIYSYIGSR YR AYSTT
distribution system have led to a large infiltration of counterfeit drugs and adulterated products

into the supply chain (Oj@017). The major goal of the NDDG amongst other goals is to

establish an organized drug distribution system in Nigeria, which will be a joint effort of all
stakeholders in the health sector in the country, eliminate the preponderance of unregulated
markets(open markets) in major cities in the country, crack down the informal drug

distribution sector and other objectives aimed at the improvement of the distribution system.
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Unfortunately, as good as these goals sound, the major problem now is implementGinme.
the inception of this guideline, the implementation has been constantly stalled, as at January
2019 the implementation of the NDDG was yet to be in motion and no news has been heard

since then (Ojo, 2017).

2.4KNOWLEDGE OF SUPPLY CHAIN MANAGEMENT

For the proper operation of the pharmaceutical supply chain, it requires the knowledge of good
governance practice because of the complexity associated with the supply chain system, if
knowledge is limited, the chances of counterfeiting will be high (Eiayand Tolliver, 2009).
Ideally, pharmaceutical drugs are to be manufactured in a regulated and sterilized
environment, then delivered to authorized pharmaceutical wholesalers/distributors who
further distribute it to pharmacies/hospitals that dispenséatthe endusers. However, in

recent times, this is no longer the situation. There are now multiple steps before thessrd
receives the medicine. The primary distributor may sell to the secondary distributor orthe re
packager or the secondary distrilmitmight Il to the re-packager and pharmacies before it
arrives at the endisers. These multiple transactions of distribution can go back and forth for
months before reaching the dispensing point, this exposes the supply chain to the penetration

of counterfeit pharmaceutical (Enyinda and Tolliver, 2009).

Ly | Lzt AOFGA2Y GAGESR a!'y lFaasSaavySyid 27T RNz
FYR t€FdSkdz {GF3SE bAISNRARIFE GKS | dziK2NBR AYyRAO
resources, limited materials, poor financial support and limitedilability of logistics are

specific challenges been faced by the public supply chain in N{@matet al., 2016)

Furthermore, the authors highlighted that the procurement of essential drugs for hospitals and
primary health care facilities is managed by the state while the local government areas act
autonomously to procwe products and deliver the services to the delivery po{@eyitet al,,

2016) The authors further highlighted the attributes of a properly functioning supply chain

which involves agilityquick and accurate performance of logistic functions which tidgasy
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and swift movement of information via the supply chain to featidi prompt response to
customer needgGoyitet al., 2016)

Using a crossectional descriptive survey, the authors analyzed the current status of the drug
supply chain system in selected stores in Nigeria. The survey was aimed at evaluating the
knowledge of respondents on drug supply chain management. The findorgghe

assessment where 90% of respondents repokadwingsupply chain management, 68%
indicated to hae a defined quality assessment system in place and 50% indicated that they
have proper training in regulations, good storage procedures and safstpiie (Goyitet al.,,

2016) Alsq the authors highlighted that 43% ofspondents reported that precautions were
not in place to prevent unauthorized people from entering storage areas and 75% indicated

that the store was designed with good storage conditions in njidalitet al., 2016)

2.5CHALLENGES OF IMPLEMENTING PHARMACEUTICAL LAWS AND
REGULATIONS

According to Erhun et al in a studyf tiS BrugéRegulation and Control in Nigeria: the Challenge
2T /| 2dzy ( S ME &ithars nfeiMidlzedahatémajor concerns in health development are
drug availability, distribution, and control, particularly in Nigeria where the shortage of drugs
and othea technologies are pervasive threats to the health sys(&nmnunet al., 2013) The

authors further stated that one of the major problems facing the Nigerian health care system is
the weak drug distribution channel which has indeed posed a fractured drug supply chain of
drugs fom the manufacturer to the consumer. This has facilitated the sales and distribution of

counterfeit drugs which have exposed Nigeria to various health (iskainet al., 2013)

The purpose of the study by Erhun et al was to evaluate the adequacy of the laws to minimizing
the threat of counterfeit drugs and access the level of progress the task force in charge has
made progress. This study was done using a questioner and an oral interview method. The
participant of the study was regulatory (NAFDAC, and PCN) ancegalatory (Nigerian

Association of Industrial pharmacist, and the pharmaceutical manufacturer's group of the

manufacturers association of Nigeria) staffs. On the challenge of poor implementation of laws,
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100% of respondents in the research indicated that laws wetgraperly implemented, 60%

of respondents indicated that the current penalties for drug counterfeiters were too light. The
penalties which are N5,000.00 fine or two years imprisonment were seen as too light by
respondents which said the current fine prigleould be increased and the imprisonment time
should also be increasd@rhunet al,, 2013) Also, the authors stated that some responses
suggest thatlack of proper documentation of offenders might suggest the poor

implementation of laws.

Furthermore, 57% of respondents igdted that corruption is a contributory factor to the
availability of counterfeit drugs because the effectiveness of some regulatory bodies is
negatively affected by the corruption of some officials in the Nigerian health care system. 100%
of the respondats stated that the establishment of the task force by NAFDAC was a good
development but the coordination, monitoring, and control by the task force was deficient.
42.8% of these respondents attribute this deficiency to the fact that the state task force
receives directives from a Military officer as suppose to the Chairman of the Federal task force

(Erhunet al,, 2013)

Table 2: Suggestions on how performance of task forces could be improved upon
Ttem # of Respondents
(N=7)
% Task forces should be controlled by one agency 5
% The structure of state and federal task forces should give way to one central 5
task force.
% Military officers should not be part of task forces
% Membership of task forces should be exclusive to Pharmacists
% Corrupt officials should be identified and dismissed
% Seized products should be destroyed rather than being Allowed to go into
circulation
% Specialized Problems facing Task Forces -
s Lack of adequate funding
Lack of vehicle and necessary equipment
Shortage of manpower
Inadequate training of task force personnel
Inadequate security for non military members of the task forces

~1 =1 Oy W
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Erhun et al

In conclusion, Erhun et al indicated that the pharmaceutical laws are not adequate and indeed

the implementation of laws is deficient. The authors recommended that the government
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urgently needs to implement existing laws, NAFDAC needs to ensure all deuggiatered

and all offenders are prosecuted, and the prosecution proceedings should be documented
properly (Erhunet al., 2013) Also, the task force should be funded adequately and equipped
with the necessary equipment for their operations, and pharmacists should be vigitdnt
report any suspicious counterfeiting activities to the public, colleagues and law enforcement

agency(Erhunet al,, 2013)
2.6. COUNTERFEIT DRUGS AND CONSUMER SAFETY

The manufacturing and supply of counterfeit drugs have been documented as one of the major
causes of high mbidity and mortality and has also facilitated the lack of confidence by the
citizens in the Nigerian drug systdfbzochukwu and Chined®keke, 2017)In 2012 the
counterfeit version of an expensive chemotherapy drug (Avastin) was flagged by the FDA to
have notactive pharmaceutical ingredient (API), instead of a cancer drug, hospital physicians
who were unaware where administering cestarch as supposed to the actual medication
(Kollmorgen, 2015)The use of Mobile Authentication ServineNigeriaallows consumers to
verify the Genuity of the fpduct they are buying. This service helps consumers confirm the
source of the pharmaceutical product using a mobile phone and free text message. In an
instance where a drug is confirmed to be fake the consumer is given hotline number to call to
report the counterfeit product directly to the appropriate authorities. The MAS feature has
equippedconsumers with the firshand opportunity to report counterfeit cases whereby

cutting down the previous procedure needed in reporting counterfeit drug c@iesine and

llomuanya, 2016)

I 002 NRA Y 3 { XounteritiPteiniaceiititals f ABRU. SxConsumers Aware of the
Potential Riskthe author stated that educating of consumers on the risk regarding counterfeit
pharmaceuticals can be a driving force to reduce the purchasing of counterfeits drugs by
consumers, the author also stated thhtampaigns are done at grass root levels, it will also
help to minimize the spread of counterfeit dru@#illis, 2018) To create awareness, the
DirectorGeneral oNAFDAC as of 2010 Dr. Paul Orhii initiated a massive public awareness

campaign within Nigeria to sensitize citizens on the quality of food and pharmaceutical
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products. Dr. Paul Orhii further stated the need to collaborate with all stakeholders and
responcents of the Nigerian pharmaceutical supply chain to improve the quality of products
been distributed within the countrfOjeme, 201Q)China which is known as the center for
exporting counterfeit products, established an irt@inisterial cooperative taskforce for
combating the threat of counterfeit pharmaceuticals, besides the task force has initiated a
public education program to raashe awareness of the public and also guide citizens on the
legitimate channels to acquire medical treatme{®un, 2012)Sun Lei highlighted that this
awareness has raised consumer awareness on-tlaged legal knowledge and also enabled

consumers with the ability to identify counterfeit pharmaceuticgdsin, 2012)

With the new advancement in technologihe sophistication of pharmaceutical counterfeiting

has equally increased, this has compelled NAFDAC to employ technological measures in fighting
against counterfeits in the market. This has led to the introduction of various anti

counterfeiting technologis to detect fake drugs. These antiunterfeiting technologies are
TruScan device (based on Raman Spectroscopy), Radio Frequency Identification (RFID), Black
Eye, and Mobile Authentication Service (MAS) via the use of Short Message Service (SMS)
(Justine and llomuanya, 2016hrough drug authentication, consumers can avoid purchasing
counterfeit medication, and also play a part in reporting the counterfeit drugs. The use of the
MAS feature allows consung&io anonymously and passively provide key information to law
enforcement agencies regarding the location of a counterfeit product amythne

authentication process for a drug fails. The MAS feature aims to give consumers the right to
know the quality of the product they are buying and improve consumer health and quality of

life (Oyetundeet al.,, 2019)

Ly | NBASIFNOK LI LISNI GA G fpplRchainf /S @ szNhijiof tHe usefofS  LIK | N.
a2oAfS ! dziKSYGAOFrGA2Y {SNBAOS od6a!{uv |Y2y3 GKS
authors evaluated the effectiveness of MAS in curbing the threat counterfeit antimalaria

medicines. The research assessedkhewledge, attitude, and level of use of MAS technology

by Nigerian citizen§lustine ad llomuanya, 2016)Jsing a quantitative data approach, a total
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of 900 questioners were administered to assess the awareness of Nigerians on the availability
of the MAS feature on antnalaria and their knowledge of the correct use of the feature to get
the necessary information about the authenticity of the product. Out of the 900 questioners

the author received a total of 774 responses bddkstine and llomuanya, 2016)indings from

the research indicated that over 70% of respondents were aware of the MAS feature. However,
a poor response to the level of utilization was recorded1%0 of the respondents do not use

the MAS feature at all, while 22.2% of the respondents indicated average utilization of the MAS
feature and only 27.7% of the total number of respondents expressed high use of the MAS
feature. Also, from the number of respdents that use the MAS feature, 48.8% of these
respondents received positive feedback up send the pin, while 4.7% indicated not receiving any

feedback responsglustine and llomuanya, 2016)

In conclusion, the authors indicated that drugs in high demand such as antimalaria medicine are
targets for pharmaceutical counterfeiters, though BAloes not provide the biopharmaceutical
content of the drug, it confirms the authenticity and source of the drug, whereby guarding
against the infiltration of counterfeits into the supply ch&ilustine and llomuanya, 2016)
According to Job Imharobere Eronmhonsele on his assessment of the use of MAS in Edo State,
Nigeria, using a quaditive and exploratory approach he indicated that the awareness of the

MAS feature in the study carried out varied, but in gendra awareness of the MAS feature

in the rural areas was poor. Furthermore, some of the challenges he highlighted from his
research are, respondents in the rural area complained of slow response time which was mainly
attributed to bad network within the area, most drugs not having a label at all, consumers
purchasing unpacked drugs and conflicting message, which means receiekigtating a

drug is genuine while Wwasfake or vice versa. These challengegdiaft the resident of these

areas doubting the efficacy of the MAS featEFonmhonsele, 2015 heauthor concluded

that the awareness of the MAS feature within the area (rural are®)@study was low as

compared to previous research carried out in the urban areas which identified a good level of

awareness.

26



In conclusionthe author recommended th&aurther research be carried in other areas of the

state and more awareness should be done to enlighten the public on the use of the MAS
feature. In a bid to confirm the challenges related to the wrong text message and the slow
responsethe author interviaved the NAFDAC regional head of the area and he confirmed the
challenges but could not give a concrete response on when the challenge will be resolved. The
author indicated the need for this to be sorted on time so the implementation of the MAS

feature esgcially in rural areas does not fade q&ronmhonsele, 2015)

2.7 COMPARATIVE REVIEW: A UNITED STATE STUDY

According to the Pharmaceutical Security Institute (PSI), gonafit organization which

constitutes pharmaceutical companies' security directors, between 2005 to 2010, a 66%
increase in pilfering and diversion of pharmaceuticals was recorded. Durirgathis period,

the number of counterfeit activities increased by 12@Pharmaceutical Security Institute,

2019) Subsequently, other international bodies such as the United Nations Office of Drugs and
Crime, WHO, Institute of MedicingQM) and National Association of Boards of Pharmacy, also
reported the need to protect the global medicine supply chain because of the upsurge in the
challenges constantly faced. Despite these reports and investigations done, the exact depth of

the problemis still elusive (Mackest al., 2015).
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Source: Adapted from the Pharmaceunical Security Institute {2012)

Figureb5:Pharmaceutical Crimes in Different Regions of the World

The increase in the prevalence of counterfeit drugs is a problem for pharmacists,
pharmaceutical companies, and patients as well. According to Lakeisha Williams and Ellen
Mcknight, they stated that the magnitude of the problem cannot be gauged properbusec

the production and selling of counterfeit drugs are only known when the preparator has been
caught, which makes the gathering of data difficult. The World Health Organization (WHO)
estimated that 10 percent of the global pharmaceutical commerce dnateounterfeit drugs
(Williams and McKnight, 2014). The issue of drug counterfeiting has provoked great concerns
across borders. In a study done by WHO, 48.7 percent of drug counterfeiting cases were
reported in countries of the Western Pacific particlyaChina, Philippines, and Vietham,
followed by developing countries in Africa which accounted for 18.7 percent. In Europe, the
industrialized areas accounted for 13.6 percent of reported counterfeiting cases, and
approximately 1% of counterfeit medicatismre sold in the US, although these numbers

increase annually (Williams and McKnight, 2014).

In the United States, patient safety issues and deaths have been reported as a result of
O2dzy  SNFSAUO RNHzZZaA® ! a4 (KS ¢ 2 Nds,RhaBinitdd ISthtEsSa 0 Y I N

targeted by counterfeit manufacturers as its most lucrative market. Blockbuster drugs are not
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exempted from the threats of counterfeiting, blockbuster drugs such as Lipitor had to be

recalled due to the discovery of their counteitfeersions on sal@viackey and Liang, 2011)

Furthermore, in 2010, the FDA had discovered the codeited version of generic Tamiflu,

which was never certified by the FDA as a generic product. To make matters worse,

independent consumers are not the only victims of these counterfeit drugs; they have also

been discovered in hospitals and pharmaciehmW.S. A relevant discovaviackey and Liang

showsii K & GKS YIF 22N 42dz2NOS 2F GKS&aS O2dzy i SNFSAG:
Liang, 2011). Gray markets in the United States are secondary markets that take advantage of

the loopholes in the distribition supply chain to slip counterfeit drugs. Additionally, these

counterfeiters may also use stolen drugs which can be diverted to criminal parties for illegal

sales(Mackey and Liang, 2011)

To control the distribution of counterfeit medication, the FDA and pharmaceutical industry use

two major fronts: packaging and dosage form authentication systémeddition to these
authentication systems, pharmacists are advised to closely and carefully examine all
pharmaceutical products. Also, in addition to the present measures to reduce how counterfeit
drugs enter the supply chain, a total of 18 states ia United States have adopted a regulatory

F LILINRF OK o0& dzaAy3d GKS ay2NXIFf RAAOUNROGdzIA2YE Y
LINE RdzOGAd ¢KAA Y2RStf NBIldzZANSAE gK2f SalfSNa (2
Odza G 2 YI NB & dzLitbasing ddugs sblgfysfromk tieSr@nufaddarer or an authorized

agent by the manufacturer as defined by law (Chambliss et al., 2012). In a case whereby the
wholesaler does not obtain the pharmaceutical products from these sources, the wholesaler is
expected b provide the buyer with a document known as a pedigree. A pedigree is a document
that documents the movement of products through the normal distribution channel. The

pedigree document requires that every person involved in the distribution of a drughwaic

not an authorized distributor or the manufacturer, is required to present a pedigree to the next

person on the supply chain, till it reaches the final consumer.
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To secure the pharmaceutical supply chain in the United States, the White House Gaitinterf
Pharmaceutical InteAgency Working Group has recommended that the track and trace system
should be adopted to monitor all pharmaceutical products and related products. In line with

this, the USFDA (United States Food and Drug Administration), issigkshge on the use of
a0FyRINRAT SR aydzYSNAO ARSYGATFTASNBE (2 ONBIFGS
packages in the supply chain (Chambliss et al., 2012). Also, to reduce the sales of counterfeit
drugs, the Institute for Safe MedicatianNJ OG A 0Sa NBO2YYSyR&a (G(KS dza s
LINSAONRLIGAZ2ZY OSNATFTAOFGAZ2Y LINRPOS&aa¢ Ay I|ff LKI
also showed that pharmacies that used imaging and scanning technologies as part of the
prescription verification proess made fewer medication errors (Chambliss et al., 2012).

To ensure the credibility of distributors, (National Association Board of Pharmacy) NABP in the
United States has an accreditation program for distributors. The criteria reviewed during the
accredtation process are licensure verification, operating procedure, an inspection of facilities,
screening of clearinghouse, and background checks. Facility accreditation is done every year

while the site survey is done every 3 years (Chambliss et al., 2012).

According to Boumil et al in a publicationtitléd 2 KA aGf Sof 26Ay3 Ay (KS tK
Ay GKS !'YyAGSR {GFdSasz Siyca 2000/iR the imdleyhénRtiozof they R ! dz
whistleblower policy in the pharmaceutical industry in thg,the Department of Justice has

investigated dozens of major cases involving allegations of fraud and abuse on the part of
pharmaceutical manufactures related to specific dr@i@sumilet al., 2010) Furthermore, the

authors stated that the implementation of the whistleblower policy in the pharmaceutical

sector exposed an illegal market scheme that promotedatfél (unapproved) use of an

approved drug by a pharmaceutical company. This is against the Food aDdugosmetics Act

GKAOK adGFiSa RNUzZ2& | LILINBPYGSR FT2NJ aLISOAFAO OWAY
LINBAONROS GKSY T2N Hyléo Sdzatsdr, thayyadiffsdhiRersyd noiSk 2 4 S W
allowed to market or promote the drug directly or indirectly. Boumil et al concluded that the

use of the Whistleblower policy has proved to be a significant tool in exposing false claims and

fraudulent activities in the pharmaceuticlndustry(Boumilet al,, 2010)
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2.8 CONCEPTUAL FRAMEWORK
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Figure6: Conceptual Framework
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Thisconceptual framework is developed based on the recurring subject and themes in the

literature review. This framework shows the sources of counterfeit drugs in the supply chain,

the impact of these counterfeit drugs, the reason why much progress has natrbade in

controlling the distribution channel, and possible solutions that can help fight the threat.
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CHAPTER 3: RESEARCH METHODOLOGY

3.1 OVERVIEW
Section Primary Data Part A Part B
1. Method Qualitative Analysis | Quantitative Analysis
2. Philosophy Pragmatism Pragmatism
3. Source Zoonphone Questionnaire:
Interviews Google generated
formsdistributed
online
4. Structure 10-25 minutesof Consumers5
Interview sections made up of
20 questions
Pharmacist: 6
sections madeip of
21 questions
5. Subjects Pharmaceutical Consumers (2)

Distributors 6)

Pharmacist?)

Pharmacists (5

Tablel:Research approach and Method of D&tallection.

3.2RESEARCHMETHODQ@OGY

Thissection is important for each analysis since Wadidity of the research largely depends on

the research method used arttie quality of data gatheredn this sectionthe researcher

applies theuse ofa qualitative methodvia zoom& phoneinterviewsanda quantitative method

via questionnaire$o gather dataUsing amixedmethod, the researcheemployed these

methods toanalyzethe loopholes in the pharmaceutical supply chaimd methods for

improving the control otounterfeit drugs in Nigeria.
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The research cohowas made up of pharmaceutical distributors, pharmagishd consumers.
The method of data collection for each gmvaried,azoom & phoneénterview was used for
pharmaceutical distributors anpharmaciss while a google generated questioner was
distributed to consumerand pharmacisgas well.The purpose ofhe questioner was te@nable
the researcheto gather appropriatedata and information to facilitate correct statistical
analysisThequestioneradministered to theconsumersvasaimed to evaluate the current
level of acceptability ofurrent technologies available foninimizng the spread ofounterfeit
drugs and further ssessthe factors whichinfluencethe purchasing decision of consumers.
While the questioner administered to pharmaasimed toevaluate basic knowledge on
supply chain managemerdsessknowledge of antcounterfeit technologyandgauge their

responseto their role in fighting counterfeit drugs.

The interview aimed to gain new ideas apdrsonalperception from both distributors and
pharmacist wile gainingknowledge on theurrent state of the pharmaceutical supply chain
and alsogaining new knowledge on factors which hinder guecessful implementation of
laws These recommendations were placed under varitwsrteswhich gave the researcher an
insight into giving a sustaale conclusionAls, the data gathered from both groupsene
compared to data from the secondary data (literature finditmjacilitate theresearchers

conclusion on theesearch study.

3.3 RESEARCH PHILOSOPHY

Research plosophy is thebelief or approachused in gatheringnterpreting, and evaluating
data. This research explores tipgagmatismphilosophy because this philosopbkyplores the
plurality of methodsThepragmatismphilosophyis based on the proposition that researchers
should uséboth philosophical and methodological approach when researching a. tope
pragmatic philosophy is mostly associated witiked methods or multiple method research
approach(Kaushik and Walsh, 2019)

Thisresearch philosphywasused for this research based on tpkilosophy whicht

represens. Thepragmaticphilosophy was implementedsing both the qualitative and

guantitative approactio gatherinformation from industry expertso explore their opinions
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andgain insight from the knowledge of the topiclt was also usetb explainthe information
gatheredfrom participans which facilitated the researcher making an applicable conclusion
for the researchAlso, it wasised tocollect basic information from pharmacssnd
understand consumer position on existing technologiésedata collected wasisedto help
the researcher have a more valid conclusigsing arinductive methoddevelopment of
themesisdirected by the content of the dataAs stated earlier this &n exploratory research
that aims to explore th@pinion of industry experts, hencesing theinductive method themes
extracted will be based on data dpered using thethematic analysis

Using a qualitativapproach the pragmaticphilosophywas adoptedowardsdata gathered
from the interview done withPharmaceutical Distributors ariRharmacistThe data gained
from these interviewswvere fromtheir experience thus far in the industrheir perspective on
the subject andtheir suggestionsThere was no biais this study because thresearch was
independent of the researchemnd there was ngersonal interest or human interfereneeth
the study.As a requirement to obtain appropriate resulising thepragmaticphilosophythe
level ofvalidity and level of depth as obtained from these professionelse inclined to be

subjective with areliable and good representation of knowledge.

Using a quantitative approactgwards gathering data from the consumers and phaciss
using goproperly structuredquestionnaire via google formghiswas used t@analyze and
interpret data collected objectivelyhis part of the researdhad mirimal to nointeractionwith

participantswhich prevented any form of bias in the research.

3.4RESEARCH STRATEGY

Togather valid and authentic data they aseven way#n which it can be achieved, but for this
researchthe researcher focused on intervie&nd questionerTo analyze the loopholes v
exist in the pharmaceutical supply chaind propose methods for improvement, the researcher
evaluated the awarenessf consumers of the present technologid¢ise perspective of the
distributors andpharmaciston the current state of thggharmaceutical supply chaand their
views as well on the poor implementation lafvs within thepharmaceutical supply chaiAs

seenfrom theliterature review thus far, there is still a gap in research and saidgyethodsto
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improve the infiltration ofcounterfeit drugs into thggharmaceutical supply chaiAlsg no
study has been identified which includesnsumers, pharmacistand distributorswithin the
country, to ascertain the depth dknowledgeof the current technologiesvailable to control
the spreadof counterfeit drugs. Furthermore, as mentioned above the implementation of
policies has been poor, hence during this research, lessons from other couhaidmve

successfully managed the situation will be used bass to also support this study.

The major participants of this research whetearmaceutical Distribut@ Managers or
Owners of Pharmacies and Consumers in genBisatributors and Pharmacistvere duly
informed of the purpose of the research and the idantiality of their responsg Thepurpose
of theresearch was explained properly on the first page of the questionmaidthe
permission of participants was requested before predieg torespond tothe questions202
consumergesponded tahe consuner questioner and 5 pharmacists respondetd the

pharmacist questionel6 distributors wereinterviewed,and 7 pharmacists were interviewed.

All questionnairs were generated online and filled in the absence of the researcries.
consumer guestioner consistaxt five sectionsith 20 questions in totalvhile the pharmacist
guestioner had six sectiongith 21 questions in totalAll questionsvere asked accordmto the

objective of the research

3.5 COLLECTION OF PRIMARY DATA

The collection of data was done via two methods, primary and secondary data collection.
Secondary Data collection was done via Literature reviewganthry data collection was
done via he use of qualitative and quantitative methods respectivéliie collection of primary
data was done vimterview and questionerThe primary researclvia the qualitative research
method was done through semistructured interviewwhereby addressing the main objective
of the researchThese interviewwere done withpharmacistowners and managers who have
held the position for aeasonable number of yeard he position and years of experience

where part of theselection criteriabecause the researcher understands that pharmaaisth
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these positionswill have more access to the ordering and supply of the draigd the more

the years the rore the experience.

All questions administered during the interview westeuctured in lire with the objective of the
researcheachquestion fell under one of these groups, assessment of the knowledge of supply
chain, knowledge of distribution lawand knowledge of anttounterfeit technologes

The author used both qualitative and quantitative analysis forgharmacist group because
the questionnaire alone, will not give the researcher the liberty to probe deepask further
guestions, but that can be done during an interview. The combinatfcthe two methods gave
the researcher access tnore pharmacigto gain the basic data, while the interview gave the
researcler more information, and the opportunity to probe deeper into the response of
participants.The intervew process also gave thmesearcher new insightfesh perspectives
andmore information.

The intervew approach was used for only distributors because access to distributors was
limited andthe need to ask more questions was necessary because the gap with this
study involving distributors The questioner approach was used for consuntergather
statistical dataof current responsgto existing technologies amalsohave a knowledge of
trends and patterns associated with response to existing tetdgies.

Each section of the interviews and questioner coveattdhe objectives of the research,
knowledge of current technologieknowledge of pharmaceutical distribution lavessessment
of the pharmaceuticasupply chain, Knowledge of artbunterfeit technologyand NAFDAC

1 3aSaayYSyid FyYyR F2NJ O2yadzyYSNAQ gAffAy3aySaa (2
3.6 PROCEDURE ANPAMPLE

Totest the validity andeliability of datacollecteda pilot study of six participants was
conducted of the questions. This pilot stuggve the researcher direction on how to structure
the question better Atotal of 270 participants participatedn this research, this comprised of
202 consumes and 5 pharmacist responsdo the questionnaire anda total of 13 interviews
comprising of7 pharmaciss and 6 distributors.

All interview participants ere wellexperiencel stakeholders in the industrgnd had oveb

&SI NBR Q SThe dsbbkcS tgpi Sas properly explained to participants, and a proper
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introductory paragraph was written in the first section of the question&it.participants
volunteered willingly and were glad to be part of the stud@iie researcher got participants
from LinkedInand Referrals fronfriends and familyQuestionnairesvere filled atthe
participants convenience and Interviews were heldla participants time and convenience.
Before each interview was recordéiae researcher asked the participantshey were

comfortable with it.

3.7 ACCESS AND ETHICAL ISSUES

All participantsivere given a brief introduction of the topic botverbally andn a writtenform,

to ensure all participants &re duly informed of the research and the purpose of the research.
All participans were asked for verbal approval before proceeding with the interview and
participants whaesponded no to voluntarily participating in the survey, the form automatically
submitted to preventany formof involuntary response

All questions were structuredith cautionandthe identity of participants waskept
anonymousThe questions allowed participants to respond fresglthout any form d coercion

to prevent any form obias.The choice of participation was strictly the prerogative of the

participant andparticipantswere permitted to withdraw from the study at any time.

3.8 INCLUSION AND EXCLUSION CRITERIA

The primary participants of this study were Pharmaceuticéaribigorsand Pharmacisito
understand their view of the current state of the supply chain gath new perspectives from
their experience While the coisumers where secondary participantsaocess their current
knowledgeand openness to new technologiéihe inclusion criterior pharmaciss where
owners and managers of pharmacies wdre activelyinvolved in drug ordeand lias more with
distributors.Distributors were automatically excluded if thexgre not willingto participate in
the study. As mentioned earligrarticipants who declinetb respondto the questionnaire
were excluded from the study.

An introductory section was attached to the questionnaire andntroduction was given by

the researcher before the beginning dfe interview.All participants responded based on their
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discretionand were duly informed of their right to withdraw at atigne during the cause of the

study.

3.9 CONCLUSION

The methodology applied in this research wagagmaticphilosophy the reseacher applieda
mixed-method approacttonsidering the two types of participants involved in the study. The
data collection was a combination of online distributed questionnairesaesemistructured
interview with industry stakeholders (distributors andgrmaciss), which amounted to a total
of 270 participants in total.

The data collected was analyzadd compared to theesults and conclusi@gottenfrom the
literature review The researcheusesboth qualitative andjuantitative approachsto
understand the levebf awarenes®f the consumers on the present technologies agbgain
new insights and learn from the experienaed perceptiorof industry expertstesponseand
also get new suggestismand recommendations.

All responseand findirg obtained via the use of this methodeve analyzed in the finding and

analysis chapter.
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CHAPTER 4: FINDINGS AND ANALYSIS

4.1 OVERVIEW

This chapteevaluates the responsen the state of the pharmaceuticalistribution systenin
Nigerig access the challengéaced witheffectivelyimplemening supply chain laws and
reforms,analyzethe participants knowledge on supply chain managemeartd evaluatesthe
consumels awarenessfaccurrent technologiesAs mentioned earlieno sufficient literature has
been identified that included the distributors and consumers in the anailystse country.
Hence to anabethe interview data the researcher will be gaging the use of hematic
Analysis this method igeferred to as the methodh which patterns and topics areefined
analyed and interpretedThe researcheused thismethod ofanalysis becauseis a flexible
methodthat allows the researcheo find themes where therareno clear ideas of what
patterns or themes been sort fan exploratory researchlhis works well for the researeh
because she igsing an exploratory method, whereby exploring viewadustry expertsThe
data from the inteviewsdirectedhow the themes where developed

The survey for the pharmacies weanducted toget basic informatiortoncening the topicand
access thi knowledge of the topic. The survey foretbonsumers was done to evaluate their
knowledge dthe current anticounterfeit technologies present and thewillingness to
embrace new technologies. The survey data were analgmeldnterpretedusingMicrosoft
Excel

Response RateA total of 20 people were scheduledhie interviewed, 10 distributorsand 10
pharmaciss. Atotal of 13 parti¢gpants respoded to the interview,7 pharmaciss and 6
distributorswith two responding via textrecording a response rate 65%

The survey was distributed to a total ®70 participants.70 pharmaciss and 300 consumersA
total of 55 pharmacists responded to the survey and a tot&l#f consumers responded to the

surveygiving a total oR57 responsedHence, recording eesponse rate 069.45%

4.2 FINDINGS (QUALITATIVE DATA)
For better understandinghe themes foundduring the interview will be listed fa better
understandingof this section.The response of participants will be represented in quetegh

will be evaluated criticallglong with the content of each subject for the research.
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A total of 10pharmaciss were scheduled to be interviewed, but only 7 respodde the
interview. A total ofLO distributors were scheduled to be interviewe2 preferring to respond
via email, but no response was recorded and 1 not responding to either calls oAtextal of 6
participants responded to the interview, with 2 responding via text.

All pharmaciss who were intervewed fell into this category theyhave been practicing
between3 to 20 years and havetker owned or managed pharmacybetweenl to 15 yeas.

Out of the 7 pharmacistinterviewed 4 were managers and 3 wepe/ners.

All distributors who participated in the interview process have been in the business for more

than 5 years. 4 participants responded via phone interview while two respondedxtia te

4.3 DISCUSSION OF THEMES

From the responsduring the interviewthe two groups of industry experts were interviewed
with different questions andgome similar questionsome themes from both grougept

occurring. Reurring themes during the interview whetée open market, unskilled people,
greed& corruption, awareness poor supply chain management systemmndimprovement of
currentanti-counterfeittechnologies.

4.3.1 Open Market

This themeconstantly occurred durinthe interview, though thewere no questiors directly

asked about open marketin both interviews carried outwith each group of partipantsthe
conversation orthe open markes came up.

According tamost ofthe participantsfor both grougs,whenl & | $Hat aidls the supply of
counterfeit drug$, a significant number of them responded with thdNBS 4 Sy OS 2 F a2 LISY
markets Arcording to 4 of the participants thdikened the people selling in the open markets
02 & GNRpRadaEnongst 7 participats they highlighted that these people are out to

make profit anddo not care about the consumerhealth or safetyAccording to a partipant

he mentionedthat; din Nigeria they are people who are not pharmacist who own distribution
outlets, they ardraders they have no integrity and are more concerned with buying and selling
YR ¢Aff R2 lyeiliKAy3a (2 YI1S Yz2ySet¢

Alsq two participans onefrom the distributorgroupandonefrom the pharmacists group

highlightedthe part the open market plays duririge out of stock peod. One participant
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highlighted thatéduring the out of stock period songeunterfeiters quickly take advantage of
the period send a sample of the scarce prodtatountries like China and quickly dup the
packing, the batch nuber, and other features similar to the product and bring it back into
Nigeria andselk. The seond stated thatdwhen there is stock out some dubiqueople even
wholesalers go to China awddiplicate the packs of theskugs, make something elserite on
the bodyand supply. And becausdstin high demand LJS 2 L) S R 2lythey judt 2 2 |
0 dzeThis implies thathe presence of the open market indeed poses a challeagee
pharmaceutical supply chain and also aids the infiltration of counterfeit drugs.

4.3.2 Unskilled People

Unskilled people, untrained and ngrofessionas, these werghemes that alsoe-occured
during the interview procesd.he presence of unskilled people was highlighted by ppeits
to be part of the factors which facilitate the loopholes in the supply chEms is because the
regulatory body in charge of approving does so withoth@ough check of applicant$hese

unskilled people according to a participaiiiey are part of the driving force behind the spread

2T 02 dzy ( S SOmé paricipBntstsbadirked these unskilled people to the factors which

aid the spread o€ounterfeit drugs According to a participant He stated thatb 2 y

professionals andnskilledpeople are involved in the business of distributing drogsare

Ol

N

more concerned withth¥ 2 y S& G KI y G KS | dehidimplied thathe presén& LINE R d.

of unskilled workers facilitatethe distribution of counterfeit drugshence as recommended by
one of the participants it is important for the regulatory body to be strict with who they

approve to practice.

4.3.3 Greed & Corruption

One of the researchuwgstions for thisi ( dzZREK & &f ldga | NS L2gpNdcént A YLIX SY

of partidpants respondedby saying the presence of corruption and greed has affected the
effective implementatiorof laws and regulationg\ participant highlighted thatlaws are
LI22NI & AYLX SYSY(iSR 0SOl dza 8notRepamicipankstatédithak |- &

G[F6® RISBY LIR2NIe& AYLI SYSYGSR 06SOI dEoBland ¥ 3

to be properly implemented members of regulatory bodies need to have integrity, that way

they will bemore strict withthe implementation of laws.
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4.3.4Awareness

All participants agreed that as pharmadshey playavital role in reducing the spread of
counterfeit drugs. A significamumberof the participans stated they need to educate and
enlighten consumers on the dangers of counterfeit drugs @sd adwe them onthe need to
purchase drugs from the rigipharmacges Furthermore some participants also highlighted the
need for NAFDA® enlighten consumers on the MAS technology and the nedzbtuigilant

on where they purchase drugs and alsodeasitive to the kind of products they purchage.
participant highlighted thatMore awareness on theurrent anticounterfeit technologies
should be madand people should be enlightened on how to tdfgrtounterfeit drugs and
another partigpant mentioned that GAdequate counseling should be given to consumers on
why they should be vigilant amhere they purchase drugs frahThis implies that consumer
awareness will help reduce the spreadcolunterfeit drugs.

4.3.5Poor Supply Chain ManagementSystem

Fromthe Literature reviewproper supply chain management is one of the widgsinfiltration
of counterfeit drugs into the pharmaceutical supply che@m be preventedA significant

numberof participans knowabout supply chain management, but according to padicipant

thea | g NBySaa 27F adzZJJ & OKdzWWyA yv . oecriBysayiaineri a

ada

participantd & dzLJLJ &€ OKIF Ay YIFylF3SYSyid Kra (GKS LROGSYydAl

drugs into the pharmaceutical supply chain isiproperly monitoredas of now it is not

properly monitored and | doonthink Nigeriah & NXB | R& { 2. Fusthednidie andtheh (i

8 Si¢

participant highlightedhe need to implement supply chain managememg,statedad A 0 @ A f f

help reducehe spread of counterfeit drugs because the agency in chargeunterfeit drugs in
Nigeria has lots of challenges, especiktistics problem whichids the infiltration of

O2dzy 0 SNF SA (0 RNHz3 aThéughd &ut ofitheS phianmizadisis iérvie@éd lagreéd
that supply chain management can reduce the spread of counterfeit damgsparticipant
statedthat &From my own experience | would say No, it can't. Within the Nigerian market, |

don't think supply chain management can quell the baneoohterfeit drugs. The reason is that

in the Nigerian market, there are players whose entire business is built on the production and

sale of counterfeit drugs and they are people who even seek them out and buy from them to
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make more money. We have a corrggstem in place here which thrives on such practices, and
the lack of strong regulation and implementation of laws are already grounds that allow for

these fraudsters to thrive and prosper. These fraudsters know how to work around NDLEA, SON,
I YR b !.dhid ahsiver indicates that if laws are not properly implemengedper supply

chain management will not be sufficient enoudthcan be deduced thatroper supply chain
management will be good, but for the Nigerian pharmaceutical supply cia@nnot work

alone.

4.3.6lmprovement of Current Anti-counterfeit Technologies.

A significant number of participants know about aotiunterfeit technologiesThe technology

which occurred frequently was the Mobile Authentication SeryMAS) technalgy.The

majority of participantsagreed that it has helped a bit in reducing the spread of counterfeit

drugs but it needs to banproved.One participant highlighted thait has not been effective
Sy2dzaK 06SOlIdzaS Y2aid RNYzIAnotHePpgrtzipantSiated o ailK{S a ! {
technology has not sufficiently helped because the response time is slow, and sometimes it
takes up to 3 days to receive a response and sometimes consumers receive false replies, genuine
drugs are tagged as fake and vieersag While another participant mentionethatd a ! {

technology has helped cut down the spread of counterfeit drugs but not enough. More
enlightermentneeds to be done because many people are not aware. dtis implies thathe

MAS feature has the potential to minimize the spread of counterfeit drugs, but it neduts to
improved for it to be effective.

In conclusionfrom the data gathered abovéd,dan be deduced that the presence of unskilled
workers, and open market, are theiders that aid the infiltration of counteeit drugs. It can

further be extracted that, the poor implenmgation of laws is a result of greed and corruption

on the part of he regulabry bodies. This factor was also mentioned in a study by Erhun et al as

a contributory factor, where theéffectiveness of some regulatory bodies is negatively affected

by the corruption of some officials in the Nigerian health care systgrhunet al., 2013)

Some dthe chalenges the open market pose are during the out of stock periddt af

counterfeit drugs are produced and supplied tosuspecting pharmacists and consumers.

Hence the need to implement proper asgounterfeit technologies is necessary. One of the
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reforms recommaded is the need to facilitate awareness amongst consumers and for

distributors to buy fronthe approved pharmaceutical supply chakinally as mentioned by

two participants, border controls need tceekenforced strictly to monitor therugscoming into

the country.
44 FINDINGSQUANTITATIVEDATA)
4.4.1 CONSUMERNALYSIS DATA REPRESENTATION

DEMOGRAPHICS

Frequency Percentage
1. | agree to voluntarily participate in this research study and give
consent to my response been used for research purposes.
Yes 202 100%
No 1 0%
2.Gender
Female 107 53%
Male 95 47%
3. Age
18-30 130 64%
31-40 35 17%
41-50 19 9%
50 and older 18 9%
4. Highest Level of Education
No formal education 1 0%
Postgraduate 129 64%
Secondary School 5 2%
Undergraduate 67 33%
5. Occupation
Employed 82 41%
Retired 4 2%
Selfemployed 43 21%
Student 64 32%
Unemployed 9 4%
6. Area of Residence
Rural 22 11%
Small town 1 0%
Urban 179 89%

Table2: Demographics

Thepurpose of this sectiors to study the characteritcs of the populationbased on their age, gender

occupation, area of residence, and educatidhe ratioof femalesto maleswas53% to 47%T he ratio

of participants residing in rural areas to those in the urban ¥% to 894 This section of the interview

gave the reearcher insight into theharacteristics of people who responded to the survey.
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KNOWLEDGE OF EXISTINGGQUNTERFT TECHNOLOGY

Frequency Percentage
7. How often do you scratch the code to check the authenticity of th
drugs?
Always 16 8%
Never 65 32%
Often 15 7%
Rarely 51 25%
Sometimes 55 27%
8. Are you aware of the Mobile Authentication Service to verify the
authenticity of the drugs you purchase?
No 41 20%
Yes 161 80%
9. How did you get to know about the Mobifuthentication Service?
10.Is the Mobile Authentication Service, User Friendly?
No 9 4%
Not Applicable 75 37%
Yes 118 58%
11. How will you rate the response time of the Maobile Authenticatio
Service?
1 20 12%
2 7 4%
3 62 38%
4 42 26%
5 32 20%

Table3: KNOWLEDGE OF EXISTING@RUNTERFEIT TECHNOLOGY

This section was redred for the researcher to propose new methods propose new methodshe will

need to know how well the current methods are been used by consumers. This will helpdatther

recommendations for either@w technologies or more improvementstom the above respons% of

participantsare aware of the MAS technologyt those who used it always or oftamhere 8% and 7%

58% of respondentadmitted that the feature is friendly bil88% rated the response time 3 over 5

whichcan be interpreted as fair.

This mplies thatthe majority of participants are aware of tHdAS feature but as seen in the table

below more awareness needs to be done on the needs® it.
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ASSESSMENT ON RESPODREOUNTERKF DRUGS

Frequency Percentage
12. Have you ever had an encounter with counterfeit drugs or do y|
know anyone who has?
No 114 56%
Yes 88 44%
13. In your opinion, do you think consumers can help reduce the
spread of counterfeit drugs?
No 21 10%
Yes 181 90%
14. If youscratched the code and realized the product is counterfeit
will you?
15. [How likely will the price of a drug affect your buying decision?]
Likely 64 32%
Most Likely 57 28%
Most Unlikely 12 6%
Neutral 44 22%
Unlikely 25 12%

Table4:Assessment on Response to Counterfeit ®rug

This sectionweighsin on the current performance of the current technology available to consumers to

verify the authentidy of the product purchasedlhis givethe researchers an insight into factothat

influence the consumés decisiorand allowshe readerto view how consumerpurchase drugs14% of

respondents have had an encounter with counsirirugs and 28% and 32% of resdents agreed

that the costof a drug will most liky and likely affect thir buying decision.

This data implies thaa good number of participants have not encountered counterfeit dargs 90%

of partidpants agreed that consumer behavior can minimize the spread of cdeiitdrugs
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NAFDAC ASSESSMENT

Frequency | Percentage
Mc® |1 2g gAfft @2dz N} 4GS GKS 32 3SNJY
spread of counterfeit drug®
1 41 20%
2 52 26%
3 83 41%
4 19 9%
5 7 3%
17a. [In your opinion, will you agree thathe government is effective at
communicating the risk of counterfeit drugs in Nigeria]
Agree 66 33%
Disagree 48 24%
Neutral 58 29%
Strongly Agree 13 6%
Strongly Disagree 17 8%
17b. [In your opinion, will you agree that NAFDAC has done a gjoddin
publicizing the use of the MAS feature?]
Agree 65 32%
Disagree 32 16%
Neutral 76 38%
Strongly Agree 17 8%
Strongly Disagree 12 6%
17c. [In you opinion, do you think the MAS feature should be applied to
all drugs. ]
Agree 74 37%
Disagree 3 1%
Neutral 35 17%
Strongly Agree 87 43%
Strongly Disagree 3 1%
18. If NAFDAC published a list of Licensed phareswithin your area will
you adhere strictly to it?
Yes 194 96%
No 8 4%
19. Would you be open to using new technologies to help minimize the
spread of counterfeit drugs?
Yes 198 98%
No 4 2%
20. Do you think the whistleblower policy will baseful in reducing the
distribution of counterfeit drugs in Nigeria?
Yes 183 91%
No 19 9%

Table5: NAFDAC Assessment
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This sectionwas used to evaluate thefforts of the regulatory body from the consumeperspective.

This section was needéd help the researcheevaluate the performance of the regulatory bodesd

access consumeérwillingness to help reduce the spread of counterfeit drugs.

This data irplies that NAFDAC hasade sufficient efforso far, but needto work on consumer

awarenessapplicationof anti-counterfeit featuresto moredrugs ancconsider theuse of some new

methods to reduce the spread of counterfeit drugs.

4.4.2 PHARMACISTS DATA REPRESENON

DEMOGRAPHICS

Frequency | Percentage
1. I have read and understood the information and | voluniigragree to participate
in this research study.
No 0 0%
Yes 55 100%
2. Gender
Female 26 47%
Male 29 53%
3. Age
18-30 12 22%
31-40 21 38%
41-50 17 31%
50 andolder 5 9%
4. Highest Level of Education
Bachelor's Degree 33 60%
Masters Degree 20 36%
PHD 2 4%
5. Which of these roles do you hold?
Pharmacy Manager 38 69%
Pharmacy Owner 17 31%
6a. How long have you been practicing in this field?
1-5 years 19 35%
6-10 years 18 33%
Less than 1 year 3 5%
Over 10 years 15 27%
6b. How long have you managed or owned your pharmacy?
1-5 years 23 42%
6-10 years 13 24%
Less than 1 year 10 18%
Over 10 years 9 16%

Table6:Demographics
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This section was needed k&lp the researcheaccess thdackground of thdnealth professionaldilling

this questionnaireThe two roles were pharmacy owner or pharmacy manager because these are the

two roles directly involved with therder and receiving of drugshis questionnaire had more

responseafrom the pharmacy mangers which was 69% while the pharmacy owenes 31%

ASSESSMENT OS SUPPLY CHAIN MANAGEMENT

Frequency| Percentage
7. Do you know what pharmaceutical supply chain management is?
No 1 2%
Yes 54 98%
8. How did you learrabout it?
Learned in school (Relevant textbooks and Journals) 47 85%
Pharmaceutical Newsletter 2 4%
SelfTaught (Internet/ Social media) 3 5%
Took a PGD courge logistics and supply chain management. Also did various certification
courses. 1 2%
Word of Mouth (Interaction with colleagues and experts) 2 4%
9. Aside from checking the supply of drugs to confirm if the products delivered correspond
with your order, do you check to confirm if they are genuine? 0%
No 2 4%
Yes 53 96%

Table7:Assessment of Supply Chain Management

Thissection was to evaluati participants have a knowledge of supply chain managengd¥# of

respondents showed thelygnow about supply chain managememthere 85% showed thegdrned in

school.

Fromthe data gathered abovgt can be extracted thathe majority ofpharmaciss know about

the supply chairand also check the authenticity of products before placing it on the shelf.
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EVALUATION OF STAFF ASSESSMENT
Frequency | Percentage

10. Which do you consider more when hiring?

Experience 48 87%
Quialification 7 13%
11. Do all staff receive training before starting?

No 2 4%
Yes 53 96%
12.1f yes, please tick any of these that apply?

Table8:Evaluation of Staff Assessment

This sectiomgives the researcher insight intmw well staf§ are trained to ensur¢hey are aware of the

necessary measures in place to preveales of counterfeit drugand can also identifihe counterfeit

product

COUNTERFEIT PRODUCTS

Frequency| Percentage
13.Have you ever been supplied counterfeit drugs?
No 42 76%
Yes 13 24%
14.1f yes, which of these did you do
Contact distributor & report to authorities 15%
Contact the distributor 6 13%
Discard productand inform colleagues 1 2%
Report to authorities 33 70%
15.Who is responsible for reporting counterfeit drugg€hoose all that apply)
Consumers 6 11%
Healthcare Professionals (Doctors/Nurses/Pharmacist) 44 80%
Pharmaceutical Distributors 3 5%
Pharmaceutical Manufacturers 2 4%

Table9:Counterfeit Products

This section is to access how much experigiroéessionals have with counterfeit products and who is

responsible for reporting any case of counterfeiting.

This data implies that theesponsibility of reporting counterfeit drugs is mostly the responsibility of

Health Care Professionalad mostpharmacists are ready to report to the appropriate in an event they

are supplied counterfeit products
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KNOWLEDGE OF AROUNTERFEIT TECHNOLOGY

Frequency| Percentage
16. Are you familiar with anticounterfeit technologies? 0%
No 2 4%
Yes 53 96%
17. If yes, kindly choose all agthunterfeit technologies you are familiar with?
Colorimetry 1 2%
Color Shifting Codes 1 2%
EmbedCodes 2 4%
Hologram 8 15%
Mobile Authentication Service (MAS) 39 74%
Radio Frequency ldentification (RFID) Tags 2 4%
18. Do you think any of these technologies will be useful and viable in fighting the threat of
counterfeit drugs in Nigeria?
No 0 0%
Yes 54 100%

Tablel0:Knowledge oAnti-Counterfeit Technology

This sectionsto evaluate how well the respondents knew about ataiunterfeit technology and how

visible it is in working in Nigeria.

This data implies that pharmacists are conversant with-eotinterfeit technologiesbut the majority

are more familiar with the MAS featurAccordingo Justine and llomuanyghey mentioned the

introduction of new anticounterfeit technology by NAFDAC such as Raman Spectroscopy, Black

Eye,andRFID but from the above dateonly 4%are aware of the RFID technolognd neither

Black Ey@mor RamarSpectroscopy where mentioned in the space for oth@&tss indicates that

NAFDAC needs to carry out more awareness on the new technolograsitoize the spread

of counterfeit drugsAs agreed bgll partiagpants this will be viable to fight against counterfeit

drugs.
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KNOWLEDGE OF PHARMACEUTICAL DISTRIBUTION LAWS

Frequency| Percentage
19. Are you familiar with Pharmaceutical Distribution laws in Nigeria
No 4 7%
Yes 51 93%
20. How did you learn about it?
Learned in school (Relevant textbooks and Journals) 39 75%
Not Applicable 1 2%
Pharmaceutical Newsletter 5 10%
SelfTaught (Internet/ Social media) 3 6%
Word of Mouth (Interaction with colleagues and experts) 4 8%
21. Will you consider upgrading your knowledgé present laws?
No 0 0%
Yes 55 100%

Tablell:Knowledge oPharmaceutical Distribution Laws

This section is to access how well pharmacist aware of current pharmaceutical distribution laws.

This section wikknablethe researchetto know if the professionals need to upgrade their knowleétye

policies to be effectived3% of respondents admitted to lmey familiar with distribution lawsand 75%of

respondentsadmitted to being taught in school.

This implies that most participants are awarfgpbarmaceutical distribution laws in Nigeria asu

ready to upgrade their knowledge on it. Hengbat needs to be done is for the regulatory bodies to

ensure the proper implementation of laws
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4.5 GRAPHICAL REPRESENTATION OF DATA

4.5.1 Graphical Representation of Consumer Response

Are you aware of the Mobile Authentication Service to verify the authenticity of the drugs you purchase?

Legend
®Yes

No

Figure7: Awareness of MAS
Thischartrepresents how well consumers are awarédMAS technology, duwf the total number of

respondents 80% are aware of the technology.

How often do you scratch the code to check the authenticity of the drugs ?

N orer
Sometimes 27%
R : l-el)'

Always

Often

Figure8: Use of MAS
Thischartrepresents how well respondents udee MAS feature, showing the highest to the lowest

with 32% never using it antPb using it often
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In your opinion, do you think consumers can help reduce the spread of counterfeit drugs?

10% —
\

Legend
®Yes

eNo

\ 90%

Figure9: Can Consumers reduce the spread of counterfeit @rugs
Thischartshows howwell consumers agree tolay a part inreducing the spread of countesit drugsin

Nigeria.

Would you be open to using new technologies to help minimize the spread of counterfeit drugs?

Yes

Figure10: New Technology

Thischartfurther showsthe respondentswillingness to try new technologiés stopthe spread of

counterfeit drugs.
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Do you think the whistle blower policy will be useful in reducing the distribution of counterfeit drugs in Nigeria?

91%

9%

Figurell: Whistle Blower Policy

Research from other countrieshows thatthe whistleblower polig has helped reduce the spread of
counterfeit drugsToreducethe spread of counterfeit drughe researcheintends to evaluate how

well consumers will accept thisethod using this chart

4.5.2 Graphical Representation of PharmacsResponse

Have you ever been supplied counterfeit drugs?

Legend
e No

eYes

Figurel2: CounterfeitDrugs Supply

55



This chart evaluates how frequent pharmacist experience the supply of counterfeit. 24% agreed

to have been supplied counterfeit drugs, while 76% agreed otherwise.

If yes, which of these did you do

Report o _

Contact distributor & report to authorities

Contact the distributor . 13%
I 2%

Discard products and inform colleagues

Figurel3: Response to counterfeit drugs supply
This chart evaluates how pharmacists report the supply of counterfeit drugs. 70% responded to

reporting to the authorities.

119%

HCP Consumers

N e
]
PD PM

Figurel4:Responshility of reportinGounteréit Drugs
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This chart evaluates pharmacists' responses to who is responsible for reporting counterfeit
drugs.Where HCP is Health care professionals, PD is pharmaceutical distributorslasd P

Pharmaceutical Manufacturers

Kindly choose all anti-counterfeit technologies you are familiar with

Figurel5: Anticounterfeit technology
This chart evaluates the different arttounterfeit technologies pharmacist are familiar with.

74% of pharmacists are familiar with the Mobile Authentication Service. The other technologies
stated here are Hologram (HG), Emk@ddes (EC), Radio Frequency Identification (RFID) Tags,
and Color Shifting Codes (CSC).
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Do you think any of these technologies will be useful and viable in fighting the threat of counterfeit drugs in Nigeria?

0%
Yes No

Figurel6:Usefulness of antiounterfeit technology in reducirgpuntergeit drugs
All pharmacists agreed with these technologies been viable to fighting the threat of counterfeit

drugs in Nigeria
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CHAPTER 5: CONCLUSION

5.1 OVERVIEW

Thischapte highlightsanswergo the research questionbased on data gathered via the
primary dataand further compares the results gathered via secondary data and primary data.
Recommendations for practice and further studies are outlined and limitafees during the

research are stated.

5.2 ANSWERS TO THE RESEARCH QUESTIONS

1. What are the factors that challenge the effective implementation of Distribution Laws
and Regulations in Nigeria, who is responsible for ensuring these laws are
implemented?
From theresponse gathered from the interviewith pharmaciss and distributorsit can
be extracted that thdactors affecting the proper implementation dfstribution laws
are corruption & greed, and insufficient efforts on the part of the regulatory dies to
implement these lawsFrom the surveyit is can be seen that industry experts are
conversant with these law#ut the problem is the implementation whieggmajorly the
responsibility of the regulatoripodies who act as custodians of these laws.
The responsibility of ensuring laws are implemented lies in the hands of three people
the governmentwho sign the bills into power and entrustiitthe hands of the
regulatory bodiesto ensure the laws are properly implemented and thdustry
expertswho are supposed tdollow the laws properly. As mentioned in one of the
interviewsthe governmenieeds to look for a way to motivate and support the
regulatorybodies better Also,the regulatory bodies in charge need to ensure that
people who breakhese laws face the full coeguence of the law. Industry experts
should also be ready to report asyspicious activities they notice to the right

authorities.

2. What reforms from other countries can be recommended to improve the
pharmaceutical supply cha system in Nigeria and caconsumetbehavior help to

minimize the spread of counterfeit drugs?
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From the data gatherettom the consumer analysgirvey the majority of the
respondents agreed thatonsumerbehavior can help reduce the spread of counegrf
drugs.This question wasientioned as a@sult of thepart consumers plain reporting
illegal activities through the whistleblower policy in the United Stalesevaluate if the
whistleblower policy was viable the Nigerian pharmaceuticaidustry, 91% of
respondents agreed that yes will help minimizethe spread of counterfeit drugs.

From interviews withdistributors some of the procedure to becoera distributor is

similar to what is being practidan the USForexample the purchase of drugs from the
established customary supply chain Nigeriathey are two majomationaldistributors
(WWCV &Assenelabore)that supply to other distributorsThese are the major
intermediaries between the manufacturing companies and the distribufbing.

difference between the two countries is that in the Wi&tributorsare bound by law to
purchasefrom approved distributorglso known as theustomary distbution chain

while Nigeria has no such law, which allows unregulated buyers to access and affect the
drug supply chairFurthermore,in the US if a distributor does not buy frotmet

customary supplghain,they are expected to provide a pedigraethe retailer which
shows the movement of drughrough the normal suppichain. The pedigree

document requires that every person involved in the distribution of a drug, which is not
an authorized distributor or the manufacturer, is required to present a pedigoethe

next person on the supply chain, till it reaches the final consuifigs is a refornthat

can be implemented in the Nigeriggharmaceutical supply chain to reduce the spread
of counterfeit drugs.

From the survey response majority of participants are open to trying new technologies
The implementation opedigree willallow consumerso verify the origin of drug

products they puchaseand also validate the authenticibAsrecommended by industry

experts moreawarenesshould be don¢o educate consumers.
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3. What are the loopholes in the pharmaceutical distribution system in Nigeria that
facilitate the infiltration of counterfeitdrugs and what are the challenges faced with
closing the open markets in Nigeria?

According to responsdrom the interviewwith industry expertsthey highlighted that

as long as you buy from the right source, the chances of been supplied counterfeit drug
arevery minimal.Though two participants from the interview mentioned they purchase
from open markets sometimethey quickly added thegnsure they check what was
purchased, but this does not change the rsisociated witlpurchasing from the open
market. This might also imply that occasionally distributors migimchase products

from open markets whereby increasing the risk of purchasing counterfeit drugs.

The data gathered frorthe interview highlighted thathe loopholes in the
pharmaceutical distribution channel which facilitate timéiltration of counterfeit drugs
arethe open marketwhich is a result of greeand poverty, other factors which

facilitate these loopholes areorruption, poor implementation of lawsandthe

presence of unskilleshdividuals in the channel.

The challenges faced with closing down the open maisk#teregulatorybody in

charge is not strict with who they registtr practice, this is where the problem of
unskilled individuals comes in a®ll. Furthermore the problem ofthe weak regulatory
structure has allowed these open markéetskeep running.

As obtained fronsecondary dataChukwu et astated that thedistribution system in
Nigeria is highly affected by pooranagement, insufficient and an inadequate number
of qualified workersAn inadequate number of qualified workers was also mentioned by
some participants during the interview age of the challenge currently faced by the
pharmaceutical distribution system in Nigeride insufficient number of qualified
workersis one loopholghat hasfacilitated the infiltration of counterfeit drugandhas
alsomadeit difficult for the government to shut dowrhese open markets. As
recommended by one of the partpants, the regulatory body irharge of registering
pharmacists and giving licemshould be more throughand strict to who thg approve

for practice.
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5.3COMPARING RESULTS FROM PRIMARY DATASENIDNDARY DATA

According taa studycarried out byMark Willishe recommended educating consumers on the
risk of counterfeitdrugs can help minimize the spread of coufegrdrugs(Willis, 2018)
Furthermore according to previous resedrcChinaalso launched a public awareness program
to create awareness on the legitimate channels to acquire medical treatment. This awareness
enabled consumers to identify counterfeit product$iis recommendation can also be seen

the response from industry exgts who were interviewed were a significant numbertioém
recommended thatonsumers should be educatesid counseled on the risk of counterfeit

drugs and the need to purchase drugs from the right pharmacies

Fromthe results gathered from th@nterview, it aligns withdata gathered frontrhun et al
study onDrug regulation and Control in Nigerihe challenge of counterfeit drugBarticipants
in the interviewmentionedthat weak distributio law, corruptionpoor implementation of
lawsand shortage ofirugs are all ways in which counterfeit drugs penetrate the syst&irere
57% ofErhun et atespondents stated corruption was partwhy laws were not implemented
80%of interview participantdor this studymentioned corruption is part of the problerlso,
where 60%of respondents from previous research agreedtwnterfeiters penalities been
reviewed 100% of interview participant$ this studyagreed for counteeiters penalties to be
reviewed.

Justine and ddmuanyamentioned the introduction of new anttounterfeit technologesby
NAFDAC sudms Raman Spectsoopy, Black Eye, MASd RFIJustine and llomuanya, 2016)
According to the primary data majority of regmtents arefamiliar with the MAS featurefor
the consumers more awareness needs to be done. Though 80% agree to kool 8%
percert of the respondentalwaysuse it to confirm the authetncity of drugs purchaseddata
also gathered vipharmacistsurvey showed that4% are aware of the MAS feature but only
4% are aware of th RFID technology and no participant mentioned any of the@unterfeit

technology nentioned by Justine andbiinuanya.
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According taChukwu et glthey mentioned the factors affecting the supply chain poer
managementnd aninadequate number of qualified worke(€hukwuet al., 2017) These
factors were also identified by participants during the interview sessions.

The lmpholes facilitating thenfiltration of counterfeit drugs aréhe number of unqualified
workersare more than the qualified workers, the presence of the open markats poor
implementation of lawsTo control the supply of counterfeit drugsore consume awareness
needs to be done and industry experts needdmiliarize themselvesvith more antt

counterfeit technologies.

5.4 CONTRIBUTION & LIMITATIONSF THE RESEARCH

Previous studies showed gajpsstudies involving pharmaceutical distributors, megidies
wheredone mostly with consumers. Furthermomrevious studies only analyzed the use of
MAS technology by consumers, mgne evaluated theconsumetls openness to new
technologesandwillingness to be part ad policy that reports suspicious activities. The
pharmacist populatiorvaluatedin previous studies were n@&valuated on the techniques
they use to check products anekre not accessed on théinowledge of antcounterfeit
technology supply chain managnent, and distribution laws

Based on thelataobtainedfrom this researclirom the 257-surveyresponse and 13 interview
response The findings from this research vatintribute to consumer awareness on current
anti-counterfeit technologies availabfer their safety andnake them conscious of where they
purchase drugs frorhased on the section of the survey which analyzed consumer purchasing
decision Furthermore, based on thenterview responseand survey respons@harmaciss and
distributorswill become more aware of checking prodssupplied andwill also upgrade their
knowledge of current artcounterfeit technologies.

This research will also prompt stakeholders in the Nigerian pharmaceutjgallyschain to
improve thepharmaceutical supply chamanagemensystemto minimize the logistics

problemscurrently been face@s mentionedoy one of the participants
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The limitations faced during this interview where slow response from particiyatcess to
pharmacisswho halp & Sekpblir@eand more was not 100%ence the researcher had to
engage pharmacistwith less than Syears of experience. Access to strictly pharmaaishers
wasnot easy hence out of the 7 participants inteewed 3 were pharmacigiwners and 4vere
pharmacist managerglso,from the surveyatotal of 55 pharmacistresponded were 38
responsswhere from pharmag managers and 17 resporsgere from pharmacy owners.
During the period of the intervieywthe network was poor hence the ability toll video calls as
proposed earlier was not possibBue to thisthe researcher was unabte evaluate their
respon® via body language, she was only able to use the tone of their tmicaidate their
interest in the studyUnfortunately, die totime, the researcher could not interview more

people, a total of 7 people from the two sample groups did not respond to the interview.

55 RECOMMENDATIONS FOR PRACTICE

Consumers need to be educated on the need to use the current@ninterfeit measures
available to help reduce the spread of counterfeit drugs and for their safe¢tsthe moment
onlyafew drug products carry thMAS feature, manufacturing companies and the regulatory
body in chargeshould try and enforce the presence of the MAS featureath drugs in Nigeria
Though some drugs are more counterfeited than others, all drugs are still counterfeited in the
end.The MAS feature proved to be uséiendlybut it is important thd the issue of wrong
confirmation and delayed response needs ®resolvedand consumers should be encouraged
to use the feature moreAsidefrom the MAS featuremore visual antcounterfeit features
should be introduceduch as Hologranfsr the verificationof drugsbecause this imore

straight forward and easip usebecause sometimeaconsumels phone might not be

accessible anthose in the rural areawill benefit from the visual featuisas well.

For industry experts, they should be educated on mamé-counterfeit technologies anthey
should alsadopt the culture ofchecking productseceiveddespitethe trust they have for the
source, because as mentioned by some participantaetimesproductsare swapped and
diverted.The introduction of pedigre or epedigree as used in the US in the Nigerian

pharmaceutical system wiielp in monitoring the supply of counterfadrugsand this will also
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make everyone involved in the suppmligaintake responsibility. Also, the use of blockchait
be a viabldechnology in tracking the end to end distribution of druke regulatory bodies
shouldbe strict in implementing law®n registering qualified peopl Theyshouldalso position

competent officials at the borders tmonitor the kind of drugs imported into theoantry.

5.6 RECOMMENDATION FOR FURTHER STUDIES

Further studies can be done on a larger group of participants to gain more depth and a wider
perspective for analysif®ue to time constraintghe researcler could notinterview more

people for the interviewAlso, further research can be dooa the available anttounterfeit
technologesintroduced by NAFDAC and the awarenesstakeholders. This research only
scratchedhe surface othis area of the study, Ut it showed theyare gapesin the knowledge

of recent anticounterfeit technologiedy industry experts. Further research can look into this
topic and propose methalto howindustry experts canpgrade their knowledgeAlso, further
research can be donen theNigerian pharmaceuticaector(registration, procurement,
inspection, andlistribution), theresearch can pick one sector and analyze @ proposeareas
of improvementor look d the four levels, analyze,iand propose areas of improvementlore
researchneeds tobe done in rural areas in Nigeria to ascertain the challenges faced with
transportinggenuine drugs to the area arbw It can be improved.

Future research can also look at the impacpobr borderadivities on the pharmaceutical

supply chain in Nigeria.

5.7 FINAL CONCLUSION/REFLECTION

The research process wagorous but waxciting educativeand insightful. Findingfrom the
researchdeveloped theNB & S | KddWIEIdEIdrE the subjecndalso gave her a better
understanding bthe challenges faced by th@harmaceutical supply chaiithis study also gave
answers to questions the researcher had based secondary datadcurwhted her better on the

roles of stakeholders in the pharmaceutical supply chain.

The loopholes in the pharmaceutical supply clhen@the presence of the open markes

highlighted by participants in the interview and also stated in prevgtudies.Furthermore,
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theseopen maketswhich are as a result @reed and povertyare the catalystthat facilitates

the distribution of counterfeit drgs. ©@rruption, poor implementation of laws, and the
presence of unskilled individuals in the chanad factorghat also facilitate théoophole in

the pharmaceutical supply chaii\s extracted fronprimary data the regulatory bodieseed to
be more strict on who they approve to operate a pharmacy, this will reduce the operation of

the open markets andlso the spread of counterfeit drgg

Fromprimary data and literature review findingme of themethods that canmprove the

control of counterfeit drugss consumerawarenessThe need for consumers to be aware of the
drugs they purchase anghere they purchase it from is importantls®, introducing more

visual anticounterfeit features will help and consumers should be encouraged to use the

current MAS feature on products.

Pharmacistaind distributorsare advised to procure drugs from verified sources becahlse t
chance of buying counterfeit drugs is minimiz&tle gvernment and the regulatory bodies
should invest in more security features for the pharmaceutical supply emrdrug.
Pharmacists andlistributors should also upgrade their knowledge of currenti-counterfeit
technologiesPharmacists should take time theck products supplied to ensure they are
authentic.

Findings fronprimary data recommended thatdoder controls should bstrictto minimize the
smuggling of counterfeit drugs into the systefoughthe majority of respndents ayreed
that the implementation of proper supply chain managemevili help reduce thesupply of
counterfeit drugsand control the issue of stock quaws nedto be effective for thesuccessful

implementation of supply chain management.
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APPENDIXES

Interview Questionsfor pharmacist

1.

How long have you been practicing agtearmadst?

2. How long have you owned or managed ypbarmacy?
3.
4

Do you know about supply chamanagement?

. In your opinion, will supply chain management reduce the penetration of counterfeit

drugs intoNigeriaQ gharmaceutical supply chain?

How do you select your distributors? Are there specific requirements that influence your
choice of selecting a distributor?

How is the warehouse or storeroom secured? Is personnel access properly defined?
Have you ever expemeed a stock out? What is the cause? How did you handle the
situation?

Do you have a defined structure to guarantee the authenticity of products supglied?
explanations: Aside from checking the supply of drugs to confirm if the products
delivered correspods with your order, do you check to confirm if they are genuine?)

Do you agree that as a pharmacist you play a vital role in reducing the spread of

counterfeit drugs in Nigeria?

10. Are you aware of any pharmaceutical distribution laws?

11.What do you think istte reason why the implementation of regulations and laws suffer

poor implementation?

12.Have you ever been supplied counterfeit drugs?

a. What aids the distribution of counterfeit dru@s

13. Are you aware of any antiounterfeiting technologies, if yes do ythink they will help

in the spread of counterfeit drugs in Nigeria?

14.1n your opinion should the penalties for counterfeitersiReviewed.

15.Do you have any recommendations or suggestions on how the distribution of

counterfeit drugs can be minimized?



Interview Questions for Distributors

1. How long have you been a pharmaceutical Distributor?

2. What is the procedure for becoming a distributor? Do you need a license to become a
distributor?

3. How will you describe the pharmaceutical supply chain, what are the dtivatsid
the supply of counterfeit drugs?

4. How do procure your drugs? Do you distribute for a hemased pharmaceutical or an
international pharmaceutical company? or a combination both?

5. In your opinion, do you think the procedure for drug procurement dtidae broken
down?

6. Roughly how many pharmaceutical companies do you distribute for?

7. Roughly how many pharmacies do you distribute to?

8. How do you manage multiple distributions?

9. Do you validate how genuine the products are before distribution?

10. Are you awaref any laws or regulations concerning pharmaceutical distributions in
Nigeria?

a. What do you think is the reason why the implementation of regulations or laws
in Nigeria is poor?

11.From research, it has shown that in Nigeria shortage of supply is an avemcle wh
counterfeiters take advantage of? What is the cause of a shortage of supply? And How
often do you experience out of stock?

12.Research has shown that the multiple intermediaries (people) in the pharmaceutical
supply chain facilitates the supply of courftt drugs to pharmacies in Nigeria? Do you
agree?

13.Do you think the penalty for counterfeiters should be reviewed?

14.Are you aware of any antiounterfeit technology that will be useful in reducing the

threat of counterfeit drugs in Nigeria?



15.From your yearsf experience do you have any suggestions or recommendations on
how the supply chain can be improved to reduce the loopholes which facilitate the

supply of counterfeit drugs?

Survey Questions for Consumers

An Analysis of Loopholes in the
Pharmaceutical Supply Chain, and
Methods for Improving Control of
Counterfeit Drugs in Nigeria: Consumer
Survey

Dear Participant,

I am a student of Griffith College Dublin, As part of the requirements to earn an M.Sc in
Pharmaceutical Business and Technology, | am working on a dissertation research on
possible loopholes present in the pharmaceutical supply chain that aids the distribution of
counterfeit drugs in Nigeria, and potential methods for how the supply of counterfeit drugs
can be controlled.

Identifying the loopholes in the supply system will help to improve the distribution of drugs
and cut down ways by which counterfeit drugs penefrate the supply system. The goal of
every health supply chain is to ensure the drugs arrives the final consumer inits best
quality.

This survey aims 1o evaluate consumer awareness of current anti-counterfeiting
technologies as established by NAFDAC and further evaluate how well consumers utilize
present measures in place. Findings from this study will give the researcher insights into
recommending methods that could further help with reducing the spread of counterfeit
drugs.

Participation in this research is completely voluntary, and the privacy of every participant is
highly assured as all responses will be fully anonymous and strictly confidential. all data
generated from this survey will be exclusively used for my research purpose anly and they
will be stored in line with the General Data Protection Regulation (GDPR).



This survey aims to evaluate consumer awareness of current anti-counterfeiting
technologies as established by NAFDAC and further evaluate how well consumers utilize
present measures in place. Findings from this study will give the researcher insights into
recommending methods that could further help with reducing the spread of counterfeit
drugs.

Participation in this research is completely voluntary, and the privacy of every participant is
highly assured as all responses will be fully anonymous and strictly confidential. All data
generated from this survey will be exclusively used for my research purpose only and they
will be stored in line with the General Data Protection Regulation (GDPR).

Thank you for your participation.

* Required

1. | agree to voluntarily participate in this research study and give consent to my
response been used for research purposes. *

O Yes
O No

Next

o Fernale
O Male

3. Age”

QO 1830
O 3140
QO #41-50

O 50 and Older

4. Highest Level of Education *

O Secondary School
O Undergraduate
O Postgraduate

O No formal Education




5. Occupation *
O Employed
O Self-Employed

O Unemployed

O Student

(O Retired

6. Area of Residence *

O Rural
O Urban
O Other:

Back Next

Knowledge of Existing Al

counterfeit Technology

Presently in Nigeria, we have the Mobile Authentication Service (MAS) feature by NAFDAC, which requires
patients to seratch codes and Short Messaging Service (SMS) to verify the authenticity of medicines at the

point

of purchase.

7. How often do you scratch the code to check the authenticity of the drugs 7 *

0O000O0

Never
Rarely
Sometimes
Often

Always

8. Are you aware of the Mobile Authentication Service to verify the authenticity
of the drugs you purchase? *

O
O

Yes

No
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