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GLOSSARY 

Aggregation:  Requirement by the manufacturer to serialise each drug packaging unit (or unit of 

sale) with a unique identity with the creation and recording of incremental parent-child 

associations at each subsequent stage of packaging – bundles, cases and pallets.  These 

associations enable single scans of pallets or shipping cases to capture the detail of all units 

contained within, thereby forming the basis of the epedigree documentation for the batch 

(Laetus, 2014). 

Authentication:  Process of verifying that the number on the drug package is genuine and 

originated from the authorised pharmaceutical manufacturer (Laetus, 2014). 

Batch/Lot/Serial:  A specific quantity of material produced in a process or series of processes so 

that it is expected to be homogeneous within specified limits.  In the case of continuous 

production, a batch may correspond to a defined fraction of the production lot.  The batch size 

can be defined either by a fixed quantity or by the amount produced in a fixed time interval 

(ISPE, 2004). 

Big Pharma:  Large and successful pharmaceutical companies considered as a business group 

with important economic, political or social influence (Cambridge, no date). 

Chain of custody:  Procedures and documents that account for the integrity of a specimen or 

sample by tracking its handling and storage from its point of collection to its final disposition 

(UNODC, 2009). 

Counterfeit drug:  A pharmaceutical product that is deliberately and fraudulently mislabelled 

with respect to identity, strength, purity, function and/or source.  Counterfeiting can apply to 

both branded and generic products and counterfeit products may include products with the 

correct ingredients, with the wrong ingredients, without active ingredients, with an insufficient 

quantity of active ingredient or with fake packaging (ISPE, 2012). 

ePedigree:  An electronic pedigree is a legal chain of custody record that traces a drug from the 

manufacturer to the pharmacy and contains information about all transactions involving  that 

drug (Laetus, 2014). 
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Grey market:  The sale of authentic goods through unauthorized channels (Mark Monitor, no 

date). 

GS1: International not-for-profit association dedicated to the development and implementation 

of global standards and solutions to improve the efficiency and visibility of supply and demand 

chains globally and across multiple sections.  It is the most widely used supply chain standards 

system in the world (Laetus, 2014). 

OTC:  Drugs safe and effective for use by the general public without a doctor's prescription 

(FDA, 2012). 

Recall:  The act of locating all units of a given lot of product that have been placed in the 

distribution chain for human use and ‘recalling’ them, for cause.  Recalls are classified based on 

a risk assessment (ISPE, no date). 

Serialization:  Refers to a numerical system that assigns a unique number or identification code 

to each packaging unit.  A serialization scheme is built around a code structure that typically 

identifies the manufacturer, the product type and each specific item unit (Laetus, 2014). 

Track & Trace:  The process of pack marking and aggregation in marked bundles, cases and 

pallets that produce the product required for the track and trace environment (Laetus, 2014). 
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ABSTRACT 

 Pharmaceutical industry is one of the vital industries for human health and well-being and 

Ireland has a very strong reputation amongst other countries by hosting a great deal of global and 

local pharmaceutical manufacturers and producing high quality medicines.  Since the industry has 

been suffering from counterfeit drugs besides different hurdles from both competitors and 

government regulations, the action of the pharmaceutical manufacturers is subject to interest in 

order to overcome drug trafficking.  Serialization seems as a solution both for counterfeiting and 

the complex supply chain of pharmaceutical industry including recalls and returns.  Although, 

there are some countries that use serialization as a legal requirement, it is still an evolving subject 

within the industry not just for an anti-counterfeit technology but to use supply chain and stock 

management more efficiently.  

 RFID (Radio Frequency Identification) and 2D Barcode are two different data carriers that 

used in serialization and suggested by the US and EU authorities.  Although, RFID was first 

introduced as a disruptive technology in late 2004 by FDA (Food and Drug Administration), 2D 

barcode is taking advantage of the market due to its relatively lower cost and implementation 

convenience.   

 This study aims to identify the potential for RFID applications within Irish Pharmaceutical 

Industry, as they need to consider implementation of a serialization system.  This topic has been 

chosen due to the researcher’s professional background and personal interest in pharmaceutical 

industry as well as to understand the main approach in Irish market.  Due to the novelty of the 

subject for Irish market likewise most of the countries in the world, researcher believes that it 

would be an opportunity to analyse the topic in that context.  Considering the speciality of the 

topic, a group of interviews conducted with different stakeholders of the industry from regulatory 

body to consultancy company in order to identify the Irish pharmaceutical industry’s tendency on 

serialization and data carriers. 

 

Keywords:  Pharmaceutical Industry, counterfeit drugs, serialization, RFID, 2D Barcode 
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1. INTRODUCTION 

 Pharmaceutical industry, which has a significant contribution to the economy besides direct 

impact to human life and well-being, is one of the top industries in the world.  Although, highly 

regulated, it is also very attractive for illegitimate supply chain promoters due to its expensive and 

vital products (GBI Research, 2010, p. 22).  Drug trafficking is one of the latest concern within 

the industry as a product can change hands as many as 10 times before reaching the final 

consumer which enables the contamination with falsified medicines (IBM, 2009, p. 3).  Parallel 

trade and online pharmacies are other problems for the grey market while it is unknown whether 

the drug is authentic or not through these channels (Lybecker, 2008, p. 391).  Research ‘Cracking 

Counterfeit Europe’ held by Pfizer in 2008 shows that, one in every five European is using 

internet for medication purchases (Oracle, 2010, p. 4) which increases the risk factor.  

Furthermore, due to the nature of business; recalls, returns and must have stocks for special 

medication needs to be managed in an effective and efficient way at all times for responding 

patient needs and market demands as quickly as possible.   

 Serialization of the pharmaceuticals is presented as a solution in order to avoid counterfeit 

products and better stock management in the supply chain while it provides tracking and tracing 

of every single item.  Food and Drug Administration (FDA) of USA published legislation in 2004 

regarding serialization following California Law of Pedigree in the same year (Kontnik, 2012, p. 

4).  Although, some states have an active regulation for tracking and tracing of the medicines at 

the moment, the country wise regulation will be implemented by 2015 in the USA (Enterprise 

System Partners, 2013, p. 5).  Moreover, EU Falsified Medicines Directive was published in 2011 

directing the member states of EU needs to finalize serialization of all products by 2017 

(Enterprise System Partners, 2013, p. 7).  Tracking and tracing of medicines has already been in 

use in some countries such as Turkey, India and France according to country based regulatory 

obligations and it is an upcoming implementation project for the global pharmaceutical industry 

(Infosys, 2013).   

 There are three different types of serialization including aggregation, pedigree and end-to-end 

and it differs in each country depending on their regulations.  For instance, US have a pedigree 

system where change of custody is tracked in each transaction while EU embraces end-to-end 

(European EFPIA) approach for verification of the product at the point of dispense to the patient 
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(Enterprise System Partners, 2013, p. 5).  Figure 1 shows the current status of pharmaceutical 

serialization around the world according to the serialization types. 

 

Figure 1. Global Picture for Pharmaceutical Serialization (Source: Enterprise System Partners, 

2013) 

 Serialization is the process for giving unique and verifiable serial number to every saleable 

unit in order to track and trace the products for authentication (Optel Vision, 2013, p. 11).  

Tracking means to be able to know a product’s physical place where tracing means where that 

product had been in the past (Bellman, 2003, p. 7).  In general, tracking refers forwards as a 

proactive approach and tracing refers backwards in a retrospective manner (Laetus, 2014, p. 9).  

The basic aim of tracking and tracing of medicines from manufacturing to the end user (patient) is 

to identify and eliminate counterfeit products from the supply chain.  Counterfeit products are 

found in most countries but especially in developing countries, with Asia being the source of most 

counterfeit products (Li, 2013).  According to data collected by Pharmaceutical Security Institute 

(PSI), incidents including counterfeiting, theft and illegal diversion have increased about 83% 

between 2005 and 2010 (Li, 2013).  Li (2013) also highlights that it is getting more difficult to 

distinguish between products that are genuine and those that are counterfeits, even for the experts.  

Figure 2 is an example of counterfeit products that are almost the same with the genuine 
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medicines. 

 

Figure 2. Genuine vs. Counterfeit Drugs (Source: The Partnership for Safe Medicines, 2011) 

 Counterfeit or illegal products threaten patients’ health and safety by containing none or less 

active ingredient or completely different chemicals rather than the prescribed medicine (Sachdeva 

and Pati, 2014, p. 6).  Besides the major effect on people who are relying on products for their 

own health and well-being, it is also a loss of brand prestige for the billion dollar pharmaceutical 

companies and added costs for the government’s healthcare expenditures (Pfizer, 2007, p. 9).  

Considering the huge investment and time for the development of a licensed product, dealing with 

counterfeiting is an additional responsibility for pharmaceutical companies and one which they 

have to face almost every day.  Besides, tracking system is important when recalling products for 

any reason such as critical incidents.  By having all the supply chain information through to the 

end user, pharmacies or hospitals, pharmaceutical companies who have the license, can easily 

reach that end user to inform them about problems and/or withdraw the medicines.  In this 

manner, recalls and returns (for instance, when products expire) can also be tracked by the 

serialization of the products which is a significant part of the business operations (Sachdeva and 

Pati, 2014, p. 12).  

 Serialization is one of the anti-counterfeit technologies amongst overt/visible features, 

covert/hidden markers and forensic techniques (Power, 2008, p. 2).  There are two suggested data 

carriers for serialization in general that are Radio Frequency Identification (RFID) and 2D 

barcodes (Power, 2008, p. 13) which are the main focus of this study.  Figure 3 shows the 

common data carriers for item level identification including RFID and 2D barcode along with 1D 

barcode. 

Genuine           Counterfeit 
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Figure 3. Various Data Carriers (Source: Laetus, 2014) 

 RFID tags use radio waves to transmit data and consist of three main parts that are chip, 

antenna and substrate (GBI Research, 2010, p. 17).  They can be classified as active, semi-active 

and passive according to their power supplies and low, high, ultra-high and microwave according 

to the radio wave frequency (GBI Research, 2010, p. 18).  RFID tags have wide usage area from 

tracking and tracing to the temperature control of the products (GBI Research, 2010, p. 11). 

 2D barcodes also known as data matrix are two dimensional codes consisted of square 

modules and include data in a variety range.  Unlike RFID tags, 2D barcodes need a direct line-of-

sight which requires the scanning of every item instead of bulk reading (USP, 2011, p. 9).  Figure 

4 – 6 adapted from Optel Vision (2013, p. 12) show 1D and 2D barcodes with RFID tag 

respectively. 

 

Figure 4. 1D Barcode 

                                                                                                  

                                   Figure 5. 2D Barcode                             Figure 6. RFID Tag 
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 Although RFID was strongly recommended by FDA (2004) when serialization first came up 

in 2004, 2D barcodes have been widely used since then as they have lower cost of 

implementation.  This research aims to analyse the advantages and disadvantages of RFID and 2D 

barcodes by means of economy and efficiency to identify the best technique in long term for 

pharmaceutical industry as well as determining improvements of technology for the last 10 years 

to implement RFID.  As serialization is a concept of the future, this study intends to use the 

opportunity to see the good practices by using researcher’s background in 2D barcoding in Turkey 

while using the feasibility of RFID implementation with the decreasing costs over the past few 

years.  Being a chemical engineer with a quality assurance background in pharmaceutical 

industry, it is not hard to see the opportunity behind serialization both for human well-being and 

pharmaceutical industry.  Since serialization is not an obligation and not widely in use in Europe, 

it is an opportunity for Irish pharmaceutical industry which is considered as one of the best in the 

world to understand the advantages and disadvantages of both data carriers for further 

implementation.  Applications in Europe in general and Ireland in particular are going to be 

reviewed in this study and analysed from a project management point of view as a new 

technology adaptation is going to affect several parts of the business. 

 Primary and secondary research questions are given below that are tried to be analyzed via 

interviews with professionals in pharmaceutical industry in order to better understand the Irish 

point of view: 

1) Which one of RFID and 2D Barcode is more efficient and economic? 

2) Which one of RFID and 2D Barcode has more benefits for the end user? 

 

 In spite of the limited time and speciality of the topic, literature review is conducted with 

articles and industry white papers in order to provide a comprehensive picture of the subject.  

Chapter Two will provide literature review including an overview to pharmaceutical supply chain, 

current serialization applications and regulations, counterfeit market and Irish pharmaceutical 

industry.  Specifications and comparisons between RFID and 2D barcode will also be given in 

this section. 

 This research is held by an inductive approach in a qualitative study.  Chapter Three is the 

methodology section that will examine details of the approach taken for the research strategy 
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along with the data collection methods.  Considering the speciality of the subject, interviews have 

conducted with different stakeholders of the industry from regulatory body to consultancy 

company.  Seven interviews with eight professionals in total are held either by internet and face-

to-face meetings through structured questionnaires.  The questions and answers for each 

respondent are provided in Appendix 9-15. 

 Findings of the interviews are analyzed in Data Analysis section in Chapter Four and the 

general outcome of the subject through literature review and interviews are discussed in Chapter 

Five.  Finally, Chapter Six will give the overall conclusion and the recommendations for the 

future work. 
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2. LITERATURE REVIEW  

2.1 Introduction 

  Literature review will be based on the pharmaceutical industry in Ireland, overview of 

pharmaceutical supply chain and current regulatory implementations and practices around the 

world.  It will be followed by serialization techniques and characterization of RFID with the 

comparison between RFID and 2D barcodes as data carriers.  Comparison section is going to be 

particularly focus on the advantages and disadvantages of both data carriers and progress in the 

last 10 years in the implementation of them comparing costs and capabilities.  Recent studies 

about the topic, different applications for RFID within healthcare industry contrary arguments 

against RFID concerning privacy issues will also be given in this chapter.   

2.2 Present Studies on Topic 

 Recent studies generally accumulated between years 2004 – 2008 since RFID was first 

introduced by FDA in 2004 as a great technology offer.  It was still an attractive subject for the 

next following years in order to see the applications and benefits as well as the operation costs.  

As a result of being an opportunity for the healthcare industry, several whitepapers were 

published with detailed analyses of data carrier technologies with the offerings of the service 

providers and consultants.  Most comprehensive whitepapers and consultancy reports that are 

used in this research are Alien Technology (2008), AT Kearney (2005), BT (2004), Enterprise 

System Partners (2013), FKI Logistex (2005), GBI Research (2010), GS1 (2012), IBM (2009),  

Infosys (2013), Intermec (2007), Laetus (2014), McKinsey (2012), Optel Vision (2013), Oracle 

(2010), Tata Consultancy (2014) and Zebra Technologies (2008, 2013).  All the reports counted 

above include a background study about the pharmaceutical supply chain and counterfeit drugs 

with the upcoming legislations as well as technologies used in the industry with statistical 

results. 

 Besides industry whitepapers and reports, academic research was also held in the topic area 

with particular interests in safety of pharmaceutical supply chain, hospital and pharmacy 

applications and implementation hurdles of RFID.  One of the early studies is the research of 

Attilio Bellman in 2003, introducing different technologies for the traceability of the 

pharmaceutical supply chain with a specialization of auto-ID technology.  Other researcher 
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Arendarenko (2009), focused on the comparing of RFID and 2D barcode as general tag 

technologies without a particular interest on pharmaceutical industry.  Howard’s (2009) research 

also focused on RFID implementations in pharmaceutical industry which is another important 

source for this particular research.  Lybecker (2008) had a research on general applications in 

order to avoid counterfeiting in pharmaceutical industry, while Bruera (2008) and Romero and 

Lefebvre (2008) had similar approaches with a focus in pharmacies.  Ghosh (2007) analysed the 

US regulatory point of view for the use of RFID in pharmaceutical counterfeiting, where 

Seeberger (2012) was akin to her study that focuses on regulatory requirements of EU directive 

for the European stakeholders.  Mehrjerdi (2010) provided a detailed analysis for the RFID 

enabled healthcare system risks and benefits.  

 There are also studies and projects supported by EU in order to see the potential of RFID in 

healthcare industry with the highest benefits for EU citizens.  One of them was DRIVE (Drug in 

Virtual Enterprise) with a total cost of over €4 million that showed the implementation of RFID 

was more cost effective than 2D barcode in a long term despite its high implementation costs 

(BT, 2004, p. 15).  The other EU funded project was BRIDGE (Building Radio Frequency 

Solutions for the Global Environment) that took place between the years 2006-2009 and used 

both 2D barcode and RFID technology in order to be able to trace the pharmaceuticals. The 

project ended with a large scale of outputs and lessons learned for the future development of the 

industry (BRIDGE, 2009, p. 18). 

 Although, previous studies seem similar, the main aim of this research is to analyse the 

application potential of RFID in Irish pharmaceutical industry which has a very high reputation 

amongst the other countries.  Furthermore, after the initial marketing success of RFID in 2004, 

2D barcodes has taken the advantage of the market since then due to the relatively low costs.  

This study tries to figure out the market potential of RFID by interviewing with the healthcare 

professionals in order to understand the Irish market demands. 

2.3 Pharmaceutical Industry in Ireland 

 Although, most of the companies have started to show presence only in 1960s, 

pharmaceutical industry is one of the main expertise areas of Ireland with the highest proportion 

of exportation and a contribution over 50% to the Irish economy (IPHA, no date).  At start, Irish 
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pharmaceutical industry was mainly to produce active ingredients in bulk while it has changed to 

the production of final products such as capsules and tablets.  Eventually, companies had made 

huge investments in research and development facilities with the latest version of technological 

equipments which they have also in cooperation with Irish universities and institutions.  The total 

investment has exceeded €40 billion where €7 billion of it was invested in the last ten years.  

Also, it has a direct work force capacity of 24.000 people with more than of it employed in the 

providing services (IPHA, no date).  

 The sector has been grown so much in less than 30 years that, it has an exportation with 10 

times of German market in 2003, which is a huge amount comparing the scale of two economies 

and potential (IPHA and Pharmachemical Ireland, no date).  According to Alan MacNeice, the 

former ISPE (International Society for Pharmaceutical Engineering) Ireland Chairman (ISPE, 

2003), hard working, educational merits, professionalism, collaboration, ethics and adaptation 

abilities to the other cultures are the major players of the success of the Irish pharmaceutical 

industry which has a significance reputation around the world. 

 Ireland is hosting global and local companies as a major hub within Europe both with 

manufacturing and R&D sites.  There are about 120 international companies that are operating in 

Ireland which 9 of them are the world’s top 10 pharmaceutical companies (IPHA, no date).   

Since the sector is highly regulated and challenging, companies have to protect their reputation 

via innovation and development of new medicines in order to fulfil the unmet needs.  Even 

though, the launch of a new product takes quite a long time about 10 years with trials and huge 

investment in R&D, patent expiration is one of the major issues that makes the competition more 

rigorous.  Furthermore, corporate social responsibility, green sustainability, green manufacturing 

and ethical trade are also important values that companies have to consider within their 

operations.  GSK, Roche, Pfizer, Amgen, Abbott and Johnson & Johnson are some of the major 

players of the industry located in Ireland (IPHA and Pharmachemical Ireland, no date).  

Pharmaceutical companies in Ireland and their locations are given in Appendix 1. 

2.4 Overview of Pharmaceutical Supply Chain  

Pharmaceuticals are chemical compositions, consisted of active pharmaceutical ingredient 

(API) and excipients in appropriate proportions in order to form therapeutic solutions.  They can 

be in form of tablets, lozenges, injections, emulsions as well as other liquid preparations.  Drugs 
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are transferred to wholesalers for the delivery to pharmacies, hospitals or other retailers after 

manufacturing operations.  As drugs are consisted of different APIs and excipients, they need to 

be stored in suitable conditions to avoid deficiencies in their compositions during supply chain 

process (GBI Research, 2010, p. 11). 

Despite, pharmaceutical industry is one of the most important and vital industry with its 

innovative and unique solutions for the human well-being, it has been facing number of 

problems for the last few years.  There is an important governmental pressure through 

reimbursement agreements and regulations to the industry around the world as well as marketing 

constraints from competitors.  Generic drugs are another hurdle as their release with much lower 

prices affects the original brand’s sales, due to patent expiration.  Considering the huge 

investment of branded product for a long time period, recoupment takes longer which influences 

profit and cash generation of the originators (Sachdeva and Pati, 2014, p. 5).  

 Pharmaceutical industry has a highly regulated environment which affects the 

pharmaceutical companies’ operations as mentioned above.  On the other hand, there is a huge 

supply chain that is uncontrollable while products can be transferred for many times before 

reaching the patient (IBM, 2009).  Figure 7 shows the pharmaceutical supply chain with the 

reverse logistics and demonstrates complexity of the process.  Furthermore, Appendix 2 shows 

more detailed process of the supply chain with all stakeholders included.   

 Recall and return managements are important part of supply chain in all industries, but they 

have a vital function for pharmaceutical industry.  Reaching the patient as soon as possible in 

case of emergency requires a wide and detailed range of tracking.  The prestigious consultancy 

company McKinsey estimates that 130 – 270 million man-hours are spent on recalls annually 

with a 40 – 80 million device and 90 – 180 million drug units’ loss in pharmaceutical supply 

chain (McKinsey, 2012, p. 32).  In addition to recalls, there are about $2 billion worth returns 

every year as a finding of Zebra Technology report for pharmaceutical industry and a loss of 2.5 

days per month for administrative works for sample management (2008, p.1).   
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Figure 7. Supply Chain in Pharmaceutical Industry (Source: IBM, 2009) 

2.4.1 Counterfeit Drugs 

  According to the World Health Organization (WHO), counterfeit drugs occur “when there 

is a false representation to pharmaceuticals’ identity or source” and “may include products with 

the correct components or with the wrong components, without active ingredients, with 

insufficient active ingredients or with fake packaging” (Sachdeva and Pati, 2014, p. 5). 

Counterfeit products may also include harmful or poisonous ingredients that may cause fatal or 

long-term defects on patient’s health with reputation and profitability losses for the 

pharmaceutical company (Sachdeva and Pati, 2014, p. 5).  Considering extensive investments on 

R&D with a cost of $800m per a pharmaceutical drug and around 8-10 years for the launch of 

the product, process for the new product to enter the market is quite expensive and challenging 

(GBI Research, 2010, p. 36).  In addition to the challenging process of the business nature, 

companies are under pressure due to the governments’ pricing policies at the same time.  

 Counterfeit drugs, which are commonly in genito-urinary, anti-infective, cardiovascular and 

therapeutic categories, are on an increasing trend for the last few years as a result of the complex 

supply chain of pharmaceutical industry (Seeberger, 2012, p. 5).  WHO concluded that, 

counterfeiting is promoted in the countries that have inadequate drug control regulations 

(Lybecker, 2008, p. 391).  The main reason for counterfeiting is monetary benefits besides high 

cost of the drugs, lack of knowledge about counterfeit products, corruption, complex supply 

chain and poor quality and regulation implementations (Sachdeva and Pati, 2014, p. 6).  

Moreover, counterfeit drugs can join the supply chain in any step due to parallel trade within 
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countries, drug shortages, unauthorized secondary wholesalers, repacking and drug re-

importation (GBI Research, 2010, pp. 22-26).  According to WHO reports, the cost of counterfeit 

drugs to the world’s economy was $75 billion in 2010 (Laetus, 2014, p. 7) where it was $36 

billion in 2006 (GBI Research, 2010, p. 31).  Considering that the world pharmaceutical market 

was worth about $856 billion in 2010 according to the data of Institute for Healthcare 

Informatics (IMS), counterfeit medicines made up about 9% of this amount (Enterprise System 

Partners, 2013, p.1).  Furthermore, 27 million falsified medicines have been found in EU 

customs in 2011 where it was 3.2 million only one year ago (Laetus, 2014, p. 7).  China and 

India rank at the top of counterfeiting medicines amongst the other countries with an increasing 

momentum (GBI Research, 2010, p. 31).  More than 65% of the counterfeit drugs arrested in EU 

in 2013 are China originated, comparing it was less than 5% in 2010 (Laetus, 2014, p. 8).  Figure 

8 gives the detailed information about the origins of the counterfeit medicines that are found in 

Europe between the years 2006 – 2008.  The overall counterfeit pharmaceutical market is given 

in Appendix 3 and the impacts of counterfeit drugs are illustrated in Appendix 4. 

 

 

 

 

 

 

 

 

 

 Figure 8. Share of Counterfeit Drugs per Country of Origin (Source: GBI Research, 2010) 

 Drug recalls due to safety deficiencies bring important brand damage to the pharmaceutical 

companies along with the fall in their share prices.  For instance, Merck faced a $10 decrease 
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from $36 to $26 in their share price in only one day after withdrawing its blockbuster product 

Vioxx where it took more than one year to regain the lost value (GBI Research, 2010, p. 35).  

Moreover, Eli Lilly and GlaxoSmithKline had seen similar decreases in their share prices 

between the years 2002 – 2004 after counterfeit products found in the market under their brands 

(GBI Research, 2010, p. 33). 

 In addition to the reasons above, online sales of medicines is another important factor in 

counterfeiting.  With developing technology and wide usage area of internet, it is easy to order a 

medicine without prescription usually in a cheaper price.  This has a crucial impact on consumers 

and patients who try to save money on their expenses especially after recession as well as the 

time saved by not visiting a practitioner.  However, WHO reported that half of the medicines that 

are purchased from websites without any physical address shown are counterfeit, and cause fatal 

defects that can even cost the patient’s life (Seeberger, 2012, p. 9).  Ireland is also suffering from 

online counterfeit medicine sales and seized 50.000 illegal medicines worth €150.000 in 

September 2011 as a part of a global operation along with other 80 countries (Wade, 2011).  

Majority of the medicines were erectile dysfunction and weight loss tablets as well as antibiotics, 

hormones, steroid products, anti-depressants, pain killers, cardiac medication, cholesterol 

lowering and cancer medication, stimulants and insulin.  In summer 2013, more than 192,000 

counterfeit medicines with a price of €612.000 have been seized in Irish borders under another 

operation that was compromised of Garda, Customs and Interpol (Ó Cionnaith, 2013).  

According to Ó Cionnaith (2013), it is hard to avoid counterfeiting as there is a lack of 

partnerships between countries and search engine companies.  Despite Ó Cionnaith’s previous 

declaration about lack of collaboration with countries and search engines, a project by EAASM 

(European Alliance for Access to Safe Medicines) with a partnership of Google was held in 

Germany in 2012 to evaluate the traffic of a website that meant to sell counterfeit drugs 

(EAASM, 2012).  The project called ‘Counterfeiting the Counterfeiter’ was performed in order 

to alert people who are using online pharmacies against counterfeit drugs and teach them how 

counterfeit drugs may harm their health or even their life.  The project showed that fake website 

attracted significant amount of traffic just in nine weeks with a potential of €12 – 35 million for 

counterfeit product traders for a projected one year presence (EAASM, 2012). 
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2.4.2 Current Applications and Regulations  

 Although, governments and pharmaceutical companies were uneager to accept the 

counterfeiting problem due to doubt for the prestige damage (Lybecker, 2008, p. 392 and 

Seeberger, 2012, p. 6), they are now more concerned about safety in supply chain in order to 

protect public health and save expenses than in the past.  According to Lybecker (2008, p. 390), 

boosting globalization, developing technology and discussions about intellectual property rights 

are main reasons for the change of the system in pharmaceutical industry.  Together with global 

standard regulations, each government has their own requirements to avoid distribution of 

counterfeit products.  Figure 9 given below shows the latest status of the main players according 

to their regulatory implementations along with the deadlines. 

 

Figure 9. Latest Legislations Summary (Source: Optel Vision, 2013) 

Main purpose of anti-counterfeit technology is to provide the authentication of 

pharmaceutical product while the second purpose is to dissuade potential counterfeiters by using 

additional protections that is going to add more cost and detail to the falsified product (Power, 

2008, p. 2).  Anti-counterfeit technologies are mainly consisted of four different applications 

which are overt/visible features, covert/hidden markers, forensic techniques and serialization 

(Power, 2008, p. 2).  Although, different techniques have already been used in the industry such 

as holograms and security bands, it is seen that this kind of precautions can be easily copied and 
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it is hard for a patient to understand whether the product is falsified or not (Power, 2008, p. 3).  

Eventually, product serialization was decided as an anti-counterfeit application method by most 

of the countries including the USA and EU.   

   Serialization was first mentioned in the State of California’s announcement in 2004 

before published in FDA Counterfeit Drug Task Report (Healthcare Packaging, 2014).  It has 

decided to be in use by 2007 within California State where it has pushed several times until 2015 

(Healthcare Packaging, 2014).  On the other hand, with the act of Falsified Medicines Directive, 

it has been decided that serialization will be provided within all member states of EU by 2017 

(Enterprise System Partners, 2013, p. 7).  There are some countries that serialization is already in 

use such as Turkey, India and France.  Turkey is one of the first implementers of serialization 

since 2010 as a result of nationwide mandate (Optel Vision, 2013).  After serialization of each 

product, Turkey has completed full adaptation of aggregation (i.e. cases, cartons, etc.) 

additionally in 2012 (Laetus, 2014, p. 64). 

 There is no application in Ireland for pharmaceutical serialization at the moment except 

haemophilia products (Laetus, 2014, p.59).   Nevertheless, Ireland has the world’s first 100% 

track and trace management for haemophilia products with a joint project of the National Centre 

for Hereditary Coagulation Disorders in Ireland (NCHCD), global system integrator Domino 

Integrated Solutions Group and the global supply chain standards organization GS1 (Business 

Weekly, 2006).  The project has initiated in St. James’s Hospital, Dublin in order to track and 

trace the haemophilia products which has a vital role for the disease sufferers.  2D barcodes are 

generated for each unit of drug and prepared according to the prescription of the patient which 

has another unique identification.  By having traceability via 2D barcodes, St. James’s Hospital 

has the real time information about each delivery to the patients as well as the stock details of 

each medication (Mc Groarty, 2012, p. 33). 

2.5 Serialization of Pharmaceuticals 

 Serialization is the name of the process while giving unique numbers to each product for 

tracking and tracing them through supply chain in order to verify their authenticity (Enterprise 

System Partners, 2013, p. 4).  There are three types of serialization that are adopted by different 

countries.  First one is ePedigree (See Appendix 5) that is chosen by the US government and 
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provides a record while the product changes ownership during the supply chain (GS1 Healthcare, 

no date, p. 11).  Authentication model (See Appendix 6) or end-to-end approach is the European 

EFPIA (European Federation of  Pharmaceutical Industries and Associations) or ESM (European 

Stakeholder Model) that serial numbers need to be verified at the point of dispense to patient 

after the manufacturing and does not need tracking of the ownership during supply chain 

(Enterprise System Partners, 2013, p. 5).  Purpose of the ESM is to implement a serialization 

system across Europe in order to achieve a larger patient safety and cost effectiveness as well as 

having same standard for the interoperability between EU countries (Laetus, 2014, p. 13).  The 

other method is aggregation that is also used by Turkish government and includes packaging 

hierarchy for each pallet (Enterprise System Partners, 2013, p. 5).   

 Beside tracking and tracing of the products, serialization also provides easiness in drug 

recalls and returns, charge backs, and stock and expiry date management with highest standards 

of operational efficiency as needed through supply chain (Sachdeva and Pati, 2014, p. 15).  

Moreover, it ensures fully visibility of supply chain while providing better return on investment 

(ROI) and strong brand reputation by eliminating adverse impact of counterfeit drugs (Sachdeva 

and Pati, 2014, p. 19).   

 The most common data carriers for serialization are Radio Frequency Identifiers (RFID) and 

2D barcodes (Enterprise System Partners, 2013, p. 11).  Even though, RFID was highly popular 

when it was first presented by FDA in the Counterfeit Drug Task Report in 2004, 2D barcodes 

has been widely used due to its cost effective implementation since then.  Nevertheless, both 

technologies have their own constraints such as high implementation costs for RFID and copy 

easiness for 2D barcodes besides their advantages (Sachdeva and Pati, 2014, p. 16).   

2.6 General Characteristics of Radio Frequency Identification  

 Radio Frequency Identification is a wireless technology that promises a future in different 

types of business for data identification (Intermec, 2007, p. 2) and accepted as the new 

‘disruptive technology in healthcare’ (Crooker et al., 2009, cited in Vilamovska, 2010, p. 3).  

RFID systems are basically consisted of data processing environment, reader (transceiver with 

antenna) and transponder (RFID tag) with a programmed data (Arendarenko, 2009, p. 14).  The 

system works when antenna, that continuously emits radio signals, receives signals from a 
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transponder that is in its working range.  The data within the transponder (RFID tag) can be read 

through the reader after this interaction (van Lieshout et al., 2007, pp. 24-25).  Figure 10 shows 

the working principal of a basic RFID system. 

 

Figure 10. Working Principal of RFID System (Source: van Lieshout et al., 2007) 

 The main feature of the data transfer in RFID system is its process without any user 

interference and line-of-sight requirement (Intermec, 2007, p. 2).  It has also rewritable 

capability and increased amount of data storage capacity up to hundreds of kilobytes 

(Arendarenko, 2009, p. 2).  RFID tags can be made reusable that brings TCO (total-cost-of-

ownership) advantage over other data carriers as it provides lifelong usage ability.  RFID tags 

can be either classified as read only or read-write and active or passive.  Passive tags are 

commonly used ones with cheaper costs than active tags.  Active tags have a longer lifespan as 

they have a battery that enables them to interact in a larger range with a higher speed (Intermec, 

2007, p. 3).  Frequency is another distinctive feature in RFID system which affects reading range 

and data transfer rate.  Data transfer speed and capacity increases from low frequency to high as 

it is given in Figure 11 with the other significant characteristics.   

 RFID was implemented to retail, logistics and military systems before healthcare industry 

despite its vitality for human beings (Van Oranje, Schindler and Botterman, 2009, p. 41).  It is 

commonly used in toll road, remote lock control of car doors and book check in/outs in libraries 

(Laetus, 2014, p. 24; Intermec, 2007, p. 5).  Although, RFID hasn’t reached “tipping point” in 

pharmaceutical industry yet, the applications within the industry is in a rising trend.  The market 

for RFID in pharmaceutical industry is expected to reach $2.1 billion in 2016 in order to interact 

with patients under smart packaging applications while it was $100 million in 2008 (Howard, 

2009).  Furthermore, costs of the tags and system infrastructure show a decreasing trend which 
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will positively affect the popularity of RFID while the expensiveness of the system against 2D 

barcodes considered as one of the biggest hurdles (See Figure 12 for the RFID implementation 

hurdles).  For instance, UHF (Ultra High Frequency) tag costs decreased by 70% while reader 

costs declined by 50% between years 2005 – 2008.  On the other hand, read reliability developed 

by 300% in the same time period (Alien Technology, 2008, p. 12). 

 

Figure 11. RFID Specifications (Source: Laetus, 2014) 

 RFID is a health information technology (HIT) tool in order to develop the quality and 

efficiency in healthcare (Vilamovska, 2010, p. 2).  According to Romero and Lefebvre (2013, p. 

165) RFID has the ability to accomplish the five rights of the medication management that are 

known as right medication, right dose, right time, right route and right patient.  It has also a wide 

range of benefits both for manufacturers and wholesalers as well as patients.  Operational 

efficiencies, inventory control/stock management, exceptional handling and reduction of 

shrinkage are some of the known benefits of RFID to wholesalers where brand image protection, 

recall and stock management and reduced legal liabilities are the benefits to pharmaceutical 

manufacturer (Alien Technology, 2008, pp. 6-11).   
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Figure 12. RFID Implementation Hurdles (Source: AT Kearney, 2005) 

   There are different applications of RFID within healthcare industry except 

pharmaceutical tracking and tracing.  One of the most common usage areas is in the hospitals 

and care centres in order to manage assets such as wheelchairs and stethoscopes as well as 

tracking the patients with wrist or ankle bands (Mehrjerdi, 2010, p. 295; Swedberg, 2008).  

Another application is for hospital staff to warn them to sanitize their hands before interaction 

with patients in University of Miami’s Jackson Memorial Hospital in Florida.  The tags in 

wristbands or necklaces are in contact with the sanitizers and can detect the staff who doesn’t 

sanitize their hands to warn them (Ali, no date).  The aim of this implication is to avoid 

healthcare associated infections (HAI) that is counted in the top 10 source of death in the USA 

with almost 100,000 deaths annually and seen in 7-10% of patients who stay in hospitals (Ali, no 

date).   

 RFID is still an evolving technology despite the potential seen in FDA directives about anti-

counterfeiting in 2004.  Since then, both regulatory bodies and the pharmaceutical companies are 

considering the use of 2D barcodes due to its relatively cheaper implementation costs.  

According to a survey held in 2009 by IDC Health Industry Insights amongst US companies, 

responses from industry were in favour of 2D barcode technology (Laetus, 2014, p. 19-21).  The 
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significant factor on their responses comes from economical circumstances as RFID tags will 

add additional costs on top of serialization expenses with a minimum €0.10 per tag and up to 

€3000 per readers according to EDQM (the European Directorate for the Quality of Medicines 

and Healthcare) (Seeberger, 2012, p. 27).  However, there is an important decrease in RFID 

implementation costs with an increase in their performance due to the rise of implication 

numbers (see Figure 13).  It is believed that the prices will continue to decrease year-on-year as 

the number of tags used in the industry shows an increase during the last years (Seeberger, 

2012).  

 

Figure 13. RFID Timeline (Source: FKI Logistex, 2005) 

 According to a study of AT Kearney in 2005 (Figure 14), RFID implementation costs for a 

large manufacturer was starting from $15 million where it reduces to $9 million in Bruera’s 

study (2008, p. 88) after three years.  Nevertheless, expenses are still high and up to $25 million 

for the initial investment (Bruera, 2008, p. 88).  Also, there are different opinions regarding 

reduction in RFID prices versus high volumes as one of technology provider supported that due 

to the cost of materials used in the tags (aluminium and silver) the tag price never be below 

$0.15 according a research held by AMR in 2002 (BT, 2004, p. 33).  AT Kearney suggested that 

manufacturers can amortise RFID implementation costs and earn ROI (return on investment) in 

about 1 year for OTC (Over-the-Counter) products (Zebra, 2008, p. 9).  However, it is 

considered expensive to implement RFID for lower priced products as it does not bring 

economical benefits according to Tzeng et al. and Rekik et al. (cited in Nambiar, 2009, p. 21) 
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although it avoids thefts and shrinkages.  Employee training is another important issue for the 

employers as they need skilled personnel in order to operate that costly system.  80% of 

companies were responded that they were lack of skilled personnel as of 2005 according to a 

survey conducted by Computing Technology Industry Association (Mehrjerdi, 2010, p. 289). 

 

Figure 14. RFID Costs (Source: AT Kearney, 2005) 

 Besides the mentioned hurdles for the implementation of RFID, privacy concern amongst 

consumer groups and society is another issue that needs to be addressed.  CASPIAN and EPIC 

are the most famous organizations that are opposing of using RFID as they consider it personal 

privacy breakage.  They defend that a medical history, purchase behaviour and tastes of a 

consumer/patient can be tracked through serialization which should be kept only for the 

individuals (Mehrjerdi, 2010, pp. 289-290; Ghosh, 2007, p. 596).  Although there is a ‘killing’ 

option to deactivate the tag in the pharmacy before dispensing it to a patient, it limits the main 

purpose of the RFID implementation as that unique product or patient who bought it cannot be 

reached in case of an emergency (Ghosh, 2007, p. 596).  Mehrjerdi (2010, p. 290) suggests 

hospital or care centres to provide free inductions to the patients and their families explaining the 

necessity of tracking of the products by means of business operations. 
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2.7 Comparison between RFID and 2D Barcodes 

 Although, both RFID and 2D barcode technologies provide tracking and tracing of the 

pharmaceutical products, there are some basic differences between them shown in Table 1. RFID 

is a relatively new technology when comparing with 2D barcodes, having more capabilities such 

as temperature control and alerts besides the larger data capacity more than 2D barcodes 

(Sachdeva and Pati, 2014, p. 16).   For instance, 2D barcodes stores 3 kb where passive RFID 

tags stores up to 4 kb and active ones stores up to hundreds kb (Arendarenko, 2009, p. 2).  

Moreover, RFID tags do not require line-of-sight that enables operations with minimum work 

force and time resulted in more productivity in supply chain where 2D barcodes need a clear 

sight of line for the readiness of every individual codes (Laetus, 2014, p. 20).  RFID is also used 

in material track such as wheelchairs, patient track by wristbands and monitoring of temperature 

sensitive drugs in hospitals and care centres due to its capabilities in order to save money and 

time as mentioned in previous section (Kassandra, 2012).  According to a study done by 

Lifespan, it is calculated that about 12,000 labour hours are saved by using RFID system for 

monitoring of the drug temperatures (Kassandra, 2012).  Another study by EPC Global indicates 

that RFID implementation in clinical trials can accelerate the process by 5% which is a 

significant progress considering the long span of the operations (GBI Research, 2010, p. 41). 

  

Table 1. RFID vs. 2D Barcode (Source: Sachdeva and Pati, 2014) 
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 On the other hand, the most important constraint about RFID implementation is its high 

implementation costs considering more favourable costs of 2D barcodes.  Also, barcode 

technology has been widely used for a long time in the industry while RFID needs more 

complicated adaptation period amongst different business units of the stakeholders (Laetus, 

2014, p. 20).  According to Laetus (2014, p. 21) barcode costs are between €0.1 – 0.3 cents while 

it is about €20 – 40 cents  per RFID tag meaning an almost 20 times expensiveness on RFID tags 

(see Appendix 7).  Figure 15 and 16 show the relative costs of RFID and 2D barcodes over time.   

 

 

Figure 15. Relative Costs of RFID over Time (Source: SupplyChainDigest, 2010) 

 

 

Figure 16. Relative Costs of 2D Barcode over Time (Source: SupplyChainDigest, 2010) 

 Furthermore, interaction of RFID tags between biologics, liquids and metal substances is an 

ongoing debate for a long time.  Although, University of Florida and the Madison RFID Lab at 

the University of Wisconsin has proven that there is no interaction with biologics in 2012, it still 

causes doubts (Kassandra, 2012).  GS1 (2012, p. 3) includes RFID – metal interaction in their 

‘Lessons Learned about Serialization Report’ and suggests proper adjustments in the production 

and distribution areas in order to reduce the interaction.  In addition, Supply Chain Integrity of 
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Good Distribution Practices of USP (United States Pharmacopeia) suggests a study for the 

effects of RFID tags on biologics before using it, even though recent research with hormones, 

immunoglobulins, and vaccines showed that electromagnetic radiation does not affect 

biopharmaceuticals (USP, 2011, p. 9). 

 Despite having wide usage area and relatively easy implementation process of 2D barcodes, 

it is still simple to copy the label and use it in the counterfeit drug trafficking when comparing 

with more sophisticated structure of RFID.  Moreover, individual scanning of the items are a 

time consuming process while comparing bulk reading capacity of RFID (GSI Research, 2010, p. 

57).  Despite disadvantages of 2D barcodes and the future opportunities of RFID, Dirk Rodgers, 

the co-chair of GS1 in 2010 said that 2D barcodes will win in the long run due to its favourable 

cost (SupplyChainDigest, 2010).  However, in the same article it is also argued that he was only 

considering costs while forgetting about the other benefits that would add value to the supply 

chain (SupplyChainDigest, 2010).  Similarly, Bruera (2009, p. 91) argues that RFID ‘outweigh 

the costs’ and has more benefits over 2D barcodes by means of operation efficiency despite the 

high implementation costs.  On the other hand, EFPIA suggests that the current best practice is 

2D barcodes even though RFID has great opportunities for the future and adds in its whitepaper 

on ‘Anti-counterfeiting of Medicines’ (2010, p. 11) that initial 2D barcode technology 

implementation does not affect the other technology adoption in the future.  Additionally, GS1 

published RFID/Barcode Interoperability Guideline in 2012 while some vendors can supply 

scanners for reading both 2D barcodes and RFID tags (Ghosh, 2007, p. 599). 

2.8 Conclusion 

 Complex structure of pharmaceutical supply chain enables potential counterfeiters, who only 

care about monetary benefits, to implement falsified products to the supply chain in any step.  

Due to increase in counterfeit drug trafficking around the world with Asia having biggest 

contribution, governments had started to implement mandatory implementations such as 

serialization for tracking and tracing of the medicines in order to authenticate drugs before 

reaching the patient.  Although, it is not a worldwide compliance at the moment, there are 

already practices in some countries such as Turkey, India and China.  However, EU will be using 

serialization by 2017 within all member states while the US will start to use serialization system 

by 2015 (Optel Vision, 2013).  Serialization also provides better stock and logistics management 
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by tracking and tracing the products` location, expiry date and the owners through supply chain 

that yield higher efficiency and lower operational costs.  

 2D barcodes had been started to be used as a data carrier for serialization due to its lower 

implementation costs, where RFID is another technique for tracking and tracing.  Furthermore, 

RFID can provide different options such as temperature monitoring or talking with patient 

regarding medication usage (Howard, 2009).  However, due to high implementation costs and 

lack of standardization, RFID didn’t reach its potential since its promising launch by FDA in 

2004.  Although, RFID unit costs have shown considerable decrease in the past four years, it has 

not arrived to the tipping point yet (Zebra Technologies, 2013).  Nevertheless, RFID continue 

having significant potential with various capabilities that will add value to both patients and 

pharmaceutical companies in the near future. 
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3. RESEARCH METHODOLOGY AND METHODS 

3.1 Introduction 

 Methodology is the framework in order to demonstrate how a research is going to be 

undertaken (Saunders, Lewis, Thornhill, 2012, p. 4).  It consists of research philosophy, 

approach, strategy and data collection techniques as given in Figure 17.  This study is going to be 

a pragmatist with an inductive approach with the other details given in the following sections.   

 

 

Figure 17. Research Onion (Source: Saunders, Philip and Thornhill, 2009) 

 

3.2 Research Design 

3.2.1 Research Philosophy     

 As given in the “research onion”, philosophy is located in the outer layer that covers the 

whole research design.  Saunders and Lewis (2011, p. 104) emphasizes the importance of 

research philosophy as it is the general point of view of the researcher when analysing the world.  

Furthermore, philosophy is an important approach that will influence nature of the research 

(Saunders and Lewis, 2011, p. 104). In this manner, researchers need to understand their 

philosophy in order to reach better results through the research findings.  
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 There are four main philosophies that are pragmatism, interpretivism, realism and positivism 

(Saunders, Lewis and Thornhill, 2012, p. 128).  This study will be conducted by pragmatism as it 

is the most convenient philosophy while seeking the opportunities for RFID in pharmaceutical 

industry as a data carrier instead of 2D barcodes.  Although, pragmatism is a similar philosophy 

to realism in a sense while they both believe that things are happening independently of human 

thoughts (Bush, 1999), pragmatists are idealists which use different perspectives in order to 

analyze research questions (Saunders, Lewis and Thornhill, 2012, p. 140).  While the penetration 

of RFID application in pharmaceutical industry is quite slow, it is believed to be more capable 

than its competitor.  This study will focus on the feasibility of the RFID implementation through 

a pragmatist point of view. 

3.2.2 Research Approach 

 Second layer of research onion is the research approach that is classified in two main 

categories as deductive and inductive (Saunders and Lewis, 2011, p. 107).  Deductive approach 

is commonly used in quantitative research while testing a proposition at the beginning of the 

study.  In contrast, inductive approach develops a theory by using explanations that will further 

identify the situation (Saunders and Lewis, 2011, pp. 108-109).  The main criticism of deductive 

approach is its rigidity and avoidance of further information as it may be related with the 

proposed hypothesis (Saunders, Lewis and Thornhill, 2012, p. 146). Figure 18 shows the 

inductive logic of a research. 

 The approach of this study will be inductive as detailed explanations are needed to better 

understand the industry whether to use RFID as an alternative to barcode technology in Ireland 

or not, while the benefits of the former technology are quite obvious.  According to the 

interviews with different stakeholders of the pharmaceutical industry, potential of the 

implementation of RFID technology is expected to be identified at the end of this study. 
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Figure 18. Inductive Logic of Research in a Qualitative Study (Source: Creswell, 2013) 

 

 

3.2.3 Research Strategy 

 Research strategy is the third step that should be chosen for further planning of the research.  

It is defined by Saunders, Lewis and Thornhill (2013, p. 173) as a plan in order to find answers 

to the research questions.  According to them, strategies are experiment, survey, archival 

research, case study, ethnography, action research, grounded theory and narrative inquiry as 

given in the “research onion” (Saunders, Lewis and Thornhill, 2013, p. 173).  They categorized 

strategies according to their links to quantitative and qualitative research design; experiment and 

survey as quantitative, archival research and case study as both and the final four as qualitative 

strategies (Saunders, Lewis and Thornhill, 2013, p. 173).   

 Grounded theory will be the strategic base of this study as it provides data generation 

through observations and interviews (Saunders and Lewis, 2011, p. 119).  Grounded theory was 

Researcher poses generalizations or theories 

from past experiences and literature 

Researcher looks for broad patterns, 

generalizations, or theories from themes or 

categories 

Researcher analyzes data to form themes or 

categories 

 

Researcher analyzes data to form themes or 

categories 

Researcher gathers information (e.g., interviews, 

observations) 
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first promoted by Glaser and Strauss in 1967 as a “process to analyse, interpret and explain the 

meanings that social actors construct to make sense of their everyday experiences in specific 

situations” (Charmaz, 2006; Glaser and Strauss, 1967; Suddaby, 2006 cited in Saunders, Lewis 

and Thornhill, 2012, p. 185).  Grounded theory has a wide usage area as a research strategy 

within business and management issues due to its ability to generate data through various ways.  

Although it is an inductive approach, it includes an element of deductive approach at that point 

(Saunders, Lewis, Thornhill, 2012, p. 185).  According to Charmaz (2001, cited in Reiter, 

Stewart and Bruce, 2011, p. 40) theory is generated from analysed data in a logical sequence in 

grounded theory.  Having a sense of deductive approach is an advantage for this research while 

grouping the findings of the interviews.  Scheduled interviews, literature review and industry 

practices will be used in this study as a grounded theory framework in order to find efficient and 

economic data carrier in pharmaceutical industry. 

3.2.4 Time Horizon 

 Another member of the research onion is the time horizon which needs to be defined in the 

beginning of this study.  There are two kinds of time horizons that are cross-sectional and 

longitudinal.   

 Saunders and Lewis (2011 p. 123) explain cross-sectional research as a “snapshot” for a 

limited time as mostly used by short term researchers.  Cross-sectional study focuses on the 

research area for a particular time and analyses the data gathered at that time.  On the other hand, 

longitudinal research aims to analyse a research topic during a period of time in order to capture 

the changes and see the differences (Saunders and Lewis, 2011, pp. 123-124).  The difference 

between two time horizons is ability to see the change over a time and includes several meetings 

with the research respondents.  

 This research will be based on cross-sectional study due to the short time limit comparing 

the long time frame of longitudinal time horizon.  Researcher will conduct with the interview 

respondents only once in order to learn the Irish pharmaceutical market requirements, needs and 

approaches rather than keeping track of a defined period (Saunders and Lewis, 2011, pp. 123 – 

124).  
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3.2.5 Selecting Respondents 

 A small group of total population is defined as a sample by Saunders and Lewis (2011, p. 

132) where the population includes all the members of that group.  Sample selection needs to be 

done in order to use resources more efficiently as it may be unfeasible to collect data from every 

members of the population.  Probability and non-probability sampling are the two main 

techniques to determine the focus group.  Probability sampling occurs when the researcher has 

the complete list of sampling frame that enables him/her to choose the sample group randomly.  

On the other hand, non-probability sampling is the technique that is used when the researcher has 

no access to the full list of total population (Saunders and Lewis, 2011, pp. 133 – 134). 

 Probability sampling technique includes simple random, systematic and stratified random 

sampling where non-probability technique is consisted of quota, purposive, snowball, self-

selection and convenience sampling (Saunders and Lewis, 2011, pp. 134 – 140).  Purposive 

technique of probability sampling is going to be used in this study due to the specificity of the 

topic and the researcher’s distance to each respondent of the population.  Purposive sampling 

enables researcher to bring out the most related and supportive focus group in order to make 

correct judgements about a specific issue.  Sample group was carefully chosen for this study 

from different business units of the industry in order to understand each stakeholder’s opinions 

and needs.  From that point, researcher has conducted with regulatory body, two different 

pharmaceutical companies, independent standards organization, engineering consultancy 

company, hospital and a pharmacy.  Extreme case is the purposive sampling variety of this study 

(Saunders and Lewis, 2011, pp. 138 – 139) since the sample group include representatives of 

each stakeholder from the pharmaceutical industry.  

3.2.6 Research Ethics 

 Ethical issues need to be anticipated in advance of research conducting as the process 

involves interactions with other people (Creswell, 2013, p. 92).  Primary data will be collected 

through interviews with various respondents that require a particular attention to the issue of 

ethics.  Besides general etiquettes, researcher needs to be in conjunction with the college’s 

direction such as special permission letters. 
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 A brief introduction about the aim and scope of the study needs to be given to the 

interviewee in advance, in order to let them know about the topic that they are involving.  

Furthermore, as time is an important value for each participant, interview questions will be 

prepared and sent to the interviewee before face-to-face interview in compliance with the limited 

time that is given to the interviewer.  Additionally, since it should be a mutual process for each 

participant, interviewee’s requirements and expectations needs to be identified before the 

interview process. 

 While pharmaceutical industry has highly regulated and competitive environment, 

participants may not be in favour of giving details as part of their company strategies.  Moreover, 

since serialization is not an obligation in Ireland at the moment, it is possible that the interviewee 

won`t be able to give answers due to lack of experience.  On the other hand, the privacy of 

information that is gathered needs to be identified with the interviewee in order to avoid any 

further disagreements.  

 The ethical structure of this research is conducted with the guidelines given above.  Each 

participant was informed about the topic and given the interview questions in advance.  

Permission for using their names, titles and organizations were asked during the interviews and 

got their written permissions due to the college requirements (please see Appendix 16 for the 

security clearances).  Furthermore, recording of the interviews was also performed after having 

the permission of each interviewee and the records were deleted once having the answers as a 

text.  Additionally, as agreed with the respondents, a copy of this research will be sent to each 

participant at the end of the study. 

3.2.7 Validity and Reliability of Research 

 Validity is defined by Saunders and Lewis (2011, p. 127) as the matter of concerning 

“whether the findings are really about what they appear to be about”.  They mentioned the 

importance of the validity as it affects the research findings and gave a group of factor that can 

influence the research.  These factors are subject selection, history, testing, mortality and 

ambiguity about causal direction.  

 Reliability is defined as the consistency of the findings by the same authors (Saunders and 

Lewis, 2011, p. 128).  There are also factors that affect the reliability as in the validity which are 
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subject error, subject bias, observer error and observer bias.  By the consistency that is provided 

by reliability, researcher produces same results or other researchers can reach the same results 

with the same methodology.  Consistency also provides reader to understand the outcomes of a 

research through the data gathered (Saunders and Lewis, 2011, p. 128). 

 Both validity and reliability is equally important in order to produce a credible study 

(Saunders and Lewis, 2011, p. 127).  

3.3 Data Collection Instruments 

3.3.1 Primary Data Collection 

 Primary data of this study was gathered through interviews with the industry 

professionals in order to better understand the requirements of data carrier technologies in 

pharmaceutical industry.  Face-to-face and internet interviews were planned amongst interview 

forms seen in Figure 19 depending on the interviewee’s schedule.  Tape recorder is used in the 

interviews following the permission of the interviewee.  Since two of the interviewees from 

different multinational pharmaceutical companies wanted neither their names nor companies 

name to be used, their names are provided as Participant A and Participant B and the companies’ 

names are given as X Pharma and Y Pharma respectively.  Although, interview questions were 

prepared differently for each respondent in advance, non-standardised approach was taken 

depending on the time and position of the interviewee during the interviews (Saunders, Lewis 

and Thornhill, 2012, p. 374).  Despite, five interviews were planned at the beginning of the 

research with different business units of the pharmaceutical industry; seven interviews with eight 

respondents that formed during literature review with the given professions below are conducted: 

 Responsible people from regulatory authority (HPRA) 

 Responsible person from independent standards organization (GS1) 

 Senior Project Engineer and Senior Quality Assurance Manager in two different 

pharmaceutical companies  

 Project Manager of a hospital (St. James’s Hospital) 

 Pharmacist (Meagher’s Pharmacy) 

 Senior Consultant from an engineering consultancy company (Horizon) 
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Figure 19. Forms of Interview (Source: Saunders, Lewis and Thornhills, 2012) 
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The list of interviewees is given in Table 2 below with their job titles and the interview dates: 

Table 2. Interviewee List 

Interviewee Job Title Company/Organization Date of Interview Type of 

Interview 

Mr. Feargal Mc 

Groarty FIBMS 

Project Manager St. James’s Hospital 22.July.2014 Face-to-Face 

Ms. Anne 

Hayes 

Inspection Manager HPRA (Formerly IMB) 25.July.2014 Face-to-Face 

Dr. Kevin 

O’Donnell 

Market Compliance 

Manager 

HPRA (Formerly IMB) 25.July.2014 Face-to-Face 

Mr. Brendan 

Kernan MSc 

CEng FIEI 

Technical Standards and 

Business Solutions 

Manager 

GS1 Ireland 31.July.2014 Email 

Mr. Charles 

Smith CEng 

MIEI Eur Ing 

Senior Systems Consultant Team Horizon 01.August.2014 Email 

Ms. Karen 

Loughnane 

 

Managing Supervising 

Pharmacist 

Meagher’s Pharmacy 14.August.2014 Email 

Participant A* Senior QA Manager X Pharma 15.August.2014 Email 

Participant B* Senior Project Engineer Y Pharma 15.August.2014 Email 

* Due to the commercial sensitivity names and security clearances cannot be published but that 

they are available to DBS if required for proof of authenticity. 
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3.3.2 Secondary Data Collection 

The data that has been already collected and published by other researchers about a specific 

topic is called secondary data, which is crucial part of a research, as it provides a wide range of 

past studies in a relatively short time for a limited time period (Quinton and Smallbone, 2006, 

pp. 67-69).  Furthermore, as mentioned by Quinton and Smallbone (2006, p. 69), researcher can 

reach company director’s, key personnel’s or senior level official’s interviews through secondary 

data that cannot be reached individually which is also used in this study. 

Secondary data, that are mainly industry whitepapers, case studies, books and academic 

journals / articles, is collected through online and library resources for this particular study.  The 

content of the secondary data is given in section 2.2 Present Studies on Topic in Section 2, 

Literature Review.    

3.4 Data Analysis Procedures 

 Quantitative and qualitative are the two main types of data. As seen in Figure 20, 

quantitative data is based on numerical and statistical information where qualitative data is based 

on meanings and explanations (Saunders and Lewis, 2011, p. 165).  In general, quantitative data 

is derived through surveys and qualitative data is gathered from interviews. 

 

 

 
 

Figure 20. Differences between Quantitative and Qualitative Data (Source: Saunders, Lewis and 

Thornhill, 2012) 
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 As mentioned before, qualitative data will be used in order to analyse the interviews with 

sample group due to the topic specification.  The data gathered through interviews will be 

analysed according to the steps given in Figure 21.  The first step of the data analysis is 

organizing the data and writing down the recorded interview conversations.  It is followed by the 

second step as going through all the data.  Step three involves the coding where the data is 

classified according to the relation groups.  Although there are software programs for the coding 

of the data, hand coding will be used in the first place for this study considering the amount of 

the interviews.  Fourth step is the theming step that is going to be used under section 4. Data 

Analysis / Findings of this report.  It should be limited to small numbers where 5 – 8 is adequate 

at this stage.  Colour coded theming of this study is given in Appendix 8.  The next step is the 

discussion of results of each theme which can also be supported by visual data. Final step is the 

interpretation of research findings which will form the discussion part of this study and defined 

as “lessons learnt” section by Creswell (2013, pp. 194 – 200).   

  Validity of the research is important for researcher as it shows the accuracy of the research 

findings while reliability demonstrates the consistency of researcher’s approach (Creswell, 2013, 

p. 201). 
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Figure 21. Data Analysis in Qualitative Research (Source: Creswell, 2013) 
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4. DATA ANALYSIS / FINDINGS 

4.1 Introduction 

This chapter will summarize the details of interviewees and interviews by providing the 

results of each interview against each interview question.  As given in the previous chapter in 

section 3.3.1. Primary Data Collection, both face-to-face and internet interviews were conducted 

depending on the respondent’s schedule.  Answers were gathered via email for the internet 

interviews and face-to-face interviews were recorded via tape recorder.  The full answers for 

each participant are provided in Appendix 9-15 including the transcribed texts for face-to-face 

interviews. 

4.2 Interview Respondents 

  As the pharmaceutical industry is very specialized, a significant amount of research was 

required to identify appropriate organizations and individuals to interview. Two of the 

interviewees weren’t planned in the beginning of the study since they weren’t known by the 

researcher.  During the literature review Mr. Feargal Mc Groarty was found as the Project 

Manager of the world’s first 100% track and trace application of haemophilia products in St. 

James’s Hospital, Dublin and chosen for his speciality in the area.   

 Mr. Charles Smith is the other interviewee that wasn’t in the planned list as not known at 

that time.  Researcher met Mr. Smith after joining the same company with him as an engineer in 

a later stage of this research.  Mr. Smith is a Senior Systems Consultant in Team Horizon and has 

a significant background in engineering in addition to be involved in various serialization 

projects around the world with several multinational pharmaceutical companies. 

 Other respondents of this study are also carefully chosen due to their important backgrounds 

and organizations.  Ms. Anne Hayes and Mr. Kevin O’Donnell were met as regulatory authority 

representatives of HPRA (Health Products Regulatory Authority) and have vital positions as 

being on the legislative side of the industry.  Ms. Hayes is the Inspection Manager and Mr. 

O’Donnell is the Market Compliance Manager of HPRA.  Their time allocation and sincere 

responses as well as other participants of this study are greatly appreciated.   



39 

 

 Mr. Brendan Kernan, who is the Technical Standards and Business Manager of GS1 Ireland, 

is another significant point of contact as GS1 is highly prestigious not-for-profit association and 

widely accepted in the world for standardization of supply chain operations of various sectors 

(GS1, no date).  Mr. Kernan was contacted via Ms. Siobhain Duggan, Director of Innovation and 

Healthcare in GS1 Ireland, and kindly accepted to respond further questions.   

 Since pharmaceutical company’s experiences and opinions are valuable for this research, 

Participant A, who is the Senior Quality Assurance Manager of X Pharma and Participant B who 

is the Senior Project Engineer from Y Pharma have been contacted for the approach of their 

companies.  They both have over 20 years experience in the industry within several multinational 

companies.  They accepted the contribution to this study although interviews were not scheduled 

long before, which is subject to a great appreciation. 

 Managing Supervising Pharmacist of Meagher’s Pharmacy chain, Ms. Karen Loughnane is 

the last participant of the study as pharmacies are the point of contact with the end users 

(patients).  She kindly accepted to participate via email after a face-to-face meeting. 

 All participants of this study are deeply appreciated as they allocated time for this study 

during their summer holidays and busy working days.  Researcher is aware of how their 

contribution is valuable for this study and made up the whole research by their essential support. 

4.3 Theming of Interview Questions 

 In this section, the answers of all participants will be analysed and presented to the reader.  

As given in Figure 21, after transcription of the interviews, coding and theming occurred.  

Although, all interviewees had similar questions, there were slightly differences depending on 

the speciality of the professional and their organization.  Minimum number of questions was 

eight where the maximum was fourteen.  Questions are themed in eight groups and data will be 

analysed according to the themes.  Themes are Supply Chain, Counterfeit Products, Recalls, 

Serialization, Implementation, Irish Pharmaceutical Industry, Customer Relations and 

Common Questions.  
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4.3.1 Supply Chain 

 There are four different questions asked in six interviews under this theme and they will be 

given below: 

1) What are the fundamental issues that you are facing in supply chain? 

 This question was asked to all respondents except Mr. Charles Smith as his company does 

not operate in supply chain.   

 According to Anne Hayes from HPRA, there are several problems including patient safety, 

product and API shortages in the warehouses, manufacturing and quality issues and weaknesses 

of the supply chain.  Kevin O’Donnell, who is also a representative from HPRA, said that the 

level of complexity is the main issue in pharmaceutical supply chain.  He also added that, lack of 

awareness of partners, misuse of leaflets and labels and cold chain breaches are the other issues 

that they’ve faced by giving examples from China about heparin contamination and Ireland for 

cold chain breach. 

 Feargal Mc Groarty, who is the project manager of St. James’s Hospital, said that lack of 

standards is one of the main issues in addition to recalls.  He mentioned the vitality of recall 

management from a clinical point of view as risking the patient in an emergency case.  He also 

added that unless identify, store and capture the data automatically, then the process became 

paper based that can be an issue in real time. 

 Brendan Kernan from GS1 Ireland responded this question as lack of supply chain visibility, 

excessive administrative paperwork and cost containment.  

 According to Participant A from X Pharma, there are many challenges but verification of 

controlled room temperature is the latest one.  On the other hand, Participant B from Y Pharma 

told that reducing lead-time to customer and minimising costs as well as securing supply chain 

are the main issues. 

 Ms. Karen Loughnane from Meagher’s Pharmacy said that they are facing issues related 

with time and damage as she defined “receiving medicine on time and in good saleable 
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condition”.  She said when a medicine is in short supply, it means to contact the doctor to 

prescribe an alternative or source an unlicensed medicine which tends to me more costly. 

2) What type of problems (if any) had you experienced regarding logistic issues before the 

implementation of track & trace? 

 This question was asked only to Mr. Feargal Mc Groarty, as St. James’s Hospital has already 

been using of track & trace system for haemophilia products as a first implementer.  He grouped 

problems into two; clinical and pharma issues.  As a clinical point of view, he said that project 

has been initiated in order to alert patients in an emergency case such as recalls, since recalled 

products could be found in the market due to the slowness of the process.  Considering the 

importance of haemophilia products, issues that they had faced regarding infections to the family 

members or children of the patients, played a significant role to proceed with an electronic 

tracking system.  He said paper based system was retrospective and incomplete as it is risky to 

patients and their families.  According to Mr. Mc Groarty, forecasting demand was the issue 

from pharmaceutical point of view, as companies didn’t have the real time information in order 

to satisfy the demand at all times for this critical medication.  They could only have the 

estimations and forecasts as a trend.  However, in the excess use of the medication with an extra 

bleeding incident, they could not supply the medication to the hospital as they didn’t know the 

real consumption, even though they have to keep at least six months supply in the country at all 

times.    

3) Do you manage your own logistics or do you use a third party company? 

 Respondents from both pharmaceutical companies X and Y answered this question as a 

combination of both managing their own and a third party service provider. 

4) What type of problems (if any) have you experienced with the service provider 

regarding logistic issues? 

 

 Both Participant A and B responded that it is not in their knowledge area; however 

Participant A, Senior QA Manager in X Pharma, said that temperature excursions can be a 

problem and added they recently received a shipment with illegal immigrants found in the 

container. 
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4.3.2 Counterfeit Products 

 There are two questions under this subgroup asked to five respondents in total who are Ms. 

Anne Hayes and Mr. O’Donnell, Participant A, Participant B and Ms. Karen Loughnane.  The 

questions and the data gathered are given below: 

1)  What is your action against counterfeit drugs? 

 Ms. Anne Hayes responded this question on behalf of HPRA and said there were no 

counterfeit products in Ireland in legitimate supply chain.  She added that, HPRA conducted 

routine checks to pharmaceutical companies except wholesalers to inspect their manufacturing 

procedures and their actions in case of a deficiency, even though they have to report to HPRA if 

they suspect anything.  

 Participant A said there is a separate dedicated team within X Pharma who investigates the 

issues.  Participant B, Senior Project Engineer of Y Pharma responded that they have track and 

trace, tamper evidence and overt and covert identification techniques. 

Ms. Loughnane, said they source their medicines through licensed wholesalers that sell 

authentic drugs. 

2) How many counterfeit drug reports do you have for the last 3 years? 

 As the response of Ms. Hayes for the previous question, there were no counterfeit products 

found in Ireland through the legitimate supply chain.  However, she said that they checked the 

Irish market with the sampling of products in order to see any evidence, if there is an incident in 

the other countries.  Mr. Kevin O’Donnell added that they also have tamper checks for the risky 

products every year in addition to the unusual packaging checks to found falsification evidence if 

any.  

 Participant B responded about five and Ms. Loughnane as none, while Participant A said he 

doesn’t know the exact number even there were some. 
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4.3.3 Recalls 

 As recalls are conducted only by pharmaceutical companies through supply chain such as 

pharmacies with an initiation from the authority, two questions that are belong to this theme are 

asked to Mr. Kevin O’Donnell on behalf of HPRA, Participant A from X Pharma, Participant B 

for Y Pharma and Ms. Karen Loughnane from Meagher’s Pharmacy chain. 

1) How many recalls have you conducted in 2013? 

 Mr. O’Donnell provided the official results of 2013 that are a hundred and nine with two 

recalls per week which are mainly human medicines with a small number of veterinary products. 

 According to Participant A there about one or two to date in 2014 but they had also 

withdrawals where company decided to pull product.  Participant B said that they didn’t have 

any, where pharmacy response was approximately three. 

2) Approximately how long does it take to recall a product from the market? 

 Mr. O’Donnell responded that it is executed within a few days when the recall decision has 

been made, though it depends on the case.  He said that, it takes from number of weeks to 

months depending on the position of the drugs as pharmacy side can be harder than the 

wholesaler part. 

 Participant A stated that it depends on market or number of lots affected as the Senior QA 

Manager of X Pharma where Participant B said that he has no idea about the period as he is a 

project engineer. 

4.3.4 Serialization 

 Two questions were asked about Serialization in order to learn interviewee’s organizations 

approach on serialization and whether they are considering implementation of serialization or not 

before it comes mandatory. 

1) What’s your organization’s approach on serialization? 

 This question was asked to Ms. Anne Hayes, Mr. Feargal Mc Groarty, Mr. Charles Smith, 

Participant A, Participant B and Ms. Karen Loughnane on behalf of their organizations. 
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 Ms. Hayes explained that HPRA is the policy implementer as Department of Health is the 

body who makes the policy.  She stated that Ireland is not playing an active role in the EU 

commission at the moment in order to analyse the process and reflecting the other countries’ 

approaches.  She also added that, the Falsified Medicines Directive has already constricted the 

industry by directing the anti-counterfeit solutions.  She thinks that serialization will add extra 

costs to the government’s budget of health as well as medicines per pack besides slowing down 

the process in wholesaler as each product needs to be scanned.  She concluded that, the system 

should be determined in a pragmatic way in a risk based approach in order to verify and 

authenticate the products.  

 Mr. Mc Groarty was asked this question in a slightly different way searching St. James’s 

Hospital approach on serialization except haemophilia products.  He responded that, serialization 

of the pharmaceutical products does not depend on the hospital as they are not the manufacturers 

even though they lobbied hard for haemophilia products and eventually get it done.  However, he 

said that they have several projects within St. James’s Hospital in order to track surgical 

instruments, blood, blood products and precious samples which some of them has been already 

in use.  He mentioned that they are tracking surgical instruments via linear barcodes and blood 

units with a different system throughout the hospital.  He added that they have an ongoing 

project for tracking and tracing of tissue biopsies that are called ‘precious samples’ with RFID as 

they are needed to be in lab urgently and tracked throughout the hospital at any time in order to 

avoid losing them. 

Mr. Charles Smith, who is the Senior System Consultant of Team Horizon, answered this 

question according to the applications within his company.  He said that they are classifying the 

packaging lines according to each SKU (Stock Keeping Units) and then modelling the packaging 

lines in order to implement the changes as per directives and requirements depending on the 

country.  He mentioned the importance of risk assessment in order to minimise impact of change 

and maximise efficiency against the investments.  He said that the potential risk will be interface 

to data handling system and the total effect to existing warehouse and distribution system. 

Participant A responded that they have a major project being rolled out based on the 

requirements in different countries as they are exporting to several countries.  He also added that 
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there are some problems caused by not having common requirements around the world as well as 

increasing costs as they need to implement new equipments for different systems. 

Senior Project Engineer in Y Pharma responded that, they have one pilot line installed in 

production, two lines ordered already and they have a plan to implement serialization plant wide 

by 2017. 

Ms. Karen Loughnane responded as not applicable as there are no requirements for 

pharmacies. 

2) Will your organization be considering implementing a serialization system before 

2017?  

 Ms. Hayes said that they won`t be able to implement the system as application date of the 

delegated act is 3 years after the publication date.  She added that they are waiting a publication 

from commission through the end of this year which will set the implementation year as 2017 

unless it has to be pushed due to the delay of the publication to next year. 

 Participant A said that it is in progress as it is already a requirement in certain markets while 

Participant B responded in same way and said it is planned to be implemented before 2017. 

4.3.5 Implementation 

 Questions about the Implementation of serialization were asked to Mr. Feargal Mc Groarty 

and Mr. Brendan Kernan, as St. James’s Hospital is the only implementer of the system in 

Ireland in collaboration with GS1. 

1) What kind of problems did you have when implementing the tracking system? 

 According to Mr. Feargal Mc Groarty, trying to persuade manufacturers was the biggest 

problem when they first started to the project.  He added that, to create awareness amongst 

manufacturers and software companies to show that there is a standard and persuade them to 

adapt their system were hard and time consuming.  Mr. McGroarty continued answering 

additional information about the implementation of tracking system to haemophilia drugs with 

regards to researcher’s request.  He stated that they are working with TCP Group who is the 

service provider of the haemophilia medication to patients at home.  He explained the process 
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that, TCP used to label products with unique IDs, expiry dates and lot numbers at the beginning 

of the project.  Although, now they have suppliers that are producing drugs with labels such as 

Baxter and Pfizer which reduces the risks and workload of TCP, he said there are still some 

manufacturers that do not use 2D barcodes which makes TCP to produce barcode for track & 

trace system.  He also mentioned the issue on over labelling the products as it is a potential risk 

and not allowed by the regulators.  He said they worked with IMB (Irish Medicines Board, now 

HPRA) and IMB approved over labelling process after an examination as it is much safer than 

not over labelling in particularly for haemophilia drugs.  Once, TCP got the medications from 

manufacturers, they scan them into their warehouse management system which is in 

communication with the hospital clinical information system.  TCP uses prescription that is 

provided by St. James’s Hospital for homecare patients while picking, packing and delivering the 

product to the patients by scanning the 2D barcodes.  Also, when the hospital scans a product in 

order to use it within the hospital, then TCP has that information to replace the medication for 

hospital’s own stock as hospital needs to keep stock for operations of haemophilia patients 

within in the hospital such as dental surgery or knee replacement.   

2) What do you think about the collaboration with St. James’s Hospital regarding 

haemophilia drugs which is considered as the world’s first 100% track and trace 

system in pharmaceuticals? 

 Mr. Brendan Kernan didn’t want to respond this question as he was the GS1 person for 

developing the specifications and assisting in the deployment and validation of the project.  He 

said he would be slightly biased considering his position in the project. 

4.3.6 Irish Pharmaceutical Industry 

 Theme of Irish Pharmaceutical Industry consists of 4 questions that are directed to Mr. 

Charles Smith and Mr. Brendan Kernan as their organizations are working with various 

companies from the industry. 

 

 



47 

 

1) Do you think pharmaceutical industry in Ireland is ready for the implementation of 

track and trace system? 

 According to Mr. Brendan Kernan, although there may be tailored solutions in the industry, 

there is still work to do in order to enable standardised solutions and he added that GS1 works on 

standardised solutions. 

2) What is the tendency amongst pharmaceutical companies for the data carrier 

selection in Ireland and does this decision effected by the interoperability? 

 Mr. Kernan told that the tendency is towards 2D and this enables the interoperability 

between data carriers as it supports legacy and the migration to visibility networks. 

3) What is the approach of pharmaceutical companies in order to implement a 

serialization process and how many of them have started to work on it? 

 Mr. Charles Smith explained that only multinational companies have started developments 

on serialization in order to avoid revenue loss and international reputation against rising 

counterfeiting around the world.  He added that, most of them have at least pilot work on 

serialization while smaller companies haven’t progressed much. 

4) Are there any companies in your portfolio who are working on implementing RFID 

in order to communicate with patients and track the temperature of the medicines? 

 Mr. Smith explained that RFID isn’t used directly for the interaction with patients or cold 

chain products as communications with patients will be a developing internet based 

authentication system and cold chain is controlled by data loggers and physical chart recorders.  

He also added that the companies, who implemented RFID initially in the US, found the system 

unreliable at that time due to the nature of the distribution process.  

4.3.7 Customer Relations 

 Three questions under this theme are asked to Ms. Karen Loughnane as pharmacy is the 

point of contact with the patients.  
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1) What type of complaints do you have from patients? 

 According to Ms. Loughnane, complaints from patients are about on the cost of products 

which are mostly still on patent and drug delivery delays from the supplier. 

2) Do you have any complaints from the patients regarding medicine packaging? 

She said that some patients find it difficult to pop their medicines out of their packaging. 

3) Do you have any tracking system in order to reach your customer? 

 Ms. Loughnane said that she requests patient’s contact numbers and contacts them if 

necessary. 

4.3.8 Common Questions 

 Final theme consists of five questions that are asked to each participant in every interview.  

The questions mainly focus on RFID and 2D barcode advantages and disadvantages and the 

studies conducted by their organizations. 

1) Has your company performed the feasibility study comparing the implementation for 

RFID and 2D barcode? 

 Ms. Anne Hayes responded that they cannot make a study as there is no repository system in 

place.  She also added that general tendency amongst the industry is towards 2D barcodes which 

is one of three suggestions in the EU directive. 

 Mr. Feargal Mc Groarty said that they didn’t conduct a feasibility study due to the cost of 

the system.  He also said that, RFID was not mature enough as a technology when they first 

started to their project in 2005 which helped them to continue with barcode technology.  He 

stated that they first started tracking of haemophilia medications via linear barcodes and started 

using data matrix codes in 2008 – 2009. 

 Both RFID and 2D barcodes are supported by GS1 Ireland as global standards according to 

Mr. Brendan Kernan.  He said that they had performed studies not for comparing but to see the 

interoperability between them by assigning applications for an appropriate usage.  
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 As a service provider and a partner for the pharmaceutical companies, Mr. Charles Smith 

said that it would be very hard to involve the companies in such a project due to their previous 

poor experiences with RFID. 

 Participant A said that he didn’t have this information but he thought they did where 

Participant B said they did perform and Ms. Loughnane said they didn’t do a study. 

2) What is the main finding of the study? (Related with the previous Q) 

 There is no answer for Ms. Hayes, Mr. Mc Groarty, Mr. Smith, Participant A and Ms. 

Loughnane as they didn’t have a feasibility study for the comparison of RFID and 2D barcodes. 

 Mr. Kernan stated that, according to their experiences, they both have benefits whether to 

use 2D barcode or RFID and they have same core deliverables, although there are some 

differences in their infrastructural requirements. 

 Participant B said that RFID has failed at unit level implementation due to interference from 

liquids, packaging foils and errant signals from neighbouring pallets.  He stated that RFID is not 

a suitable technology due to several reasons from cost to read rate level and 2D is the main route 

forward. 

3) What are your organization’s views on the advantages and disadvantages of 2D 

barcode? 

 As advantages, being small enough to fit on the product package and able to carry more data 

than linear barcodes are counted by Ms. Hayes.  She added as an advantage that the technology 

to implement into the packaging/manufacturing lines would not be that expensive and complex.  

On the other hand, she said that it will add cost to the industry as a disadvantage, since there is 

no technology available in the supply chain at the moment.  She also stated that, interaction with 

QR code on the product could be a problem when scanning 2D barcode. 

 According to Mr. Mc Groarty, there are several advantages of 2D barcodes as they are 

cheap, able to ICS (Identify, Capture, Share) and able to reduce the risk potential.  He said that 

they use all the advantages that are known in general.  He also added that he cannot see any 

disadvantages as their market is quite tight and there are works around over negativities such as 
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being easy to copy.  He mentioned about an international company which is able to take 

fingerprints of each barcode during verification of barcodes via scanning.  By having unique 

records of each barcode they can prove whether a barcode is their product or not.  

 Mr. Brendan Kernan stated that there are both advantages and disadvantages depending on 

the intended application such as requiring line-of-sight.  He mentioned about the resilience where 

networks may not be accessible and the data storage capacity as an advantage of 2D barcodes.  

 According to Mr. Charles Smith, being flexible in order to adapt in different printing 

technologies in various speeds and surfaces, also being in complaint with serialization 

requirements are important advantages of 2D barcodes.  He said that choosing printer type for a 

particular requirement and unreliable function of online code grading at high speeds are known 

as disadvantages of 2D barcodes. 

 Participant B stated that, 2D is reliable, low cost, easy to apply and read, universally 

accepted and has medium data capacity where on the other hand, it is susceptible to damage and 

need line-of-sight reading. 

 Ms. Karen Loughnane said that it is not applicable within the pharmacy as they use invoices 

and batch numbers to trace the products.  

4) What are your organization’s views on the advantages and disadvantages of RFID? 

 Ms. Anne Hayes stated that despite RFID can provide quicker inventory system as an 

advantage; it is still an expensive technology.  She continues with disadvantages as the most 

important issue about RFID is the possible interaction with biologics.  She said companies need 

to conduct a study in order to prove that there is no interaction with the product which will add 

cost and work load to both pharmaceutical companies and regulatory bodies. 

 Mr. Mc Groarty agreed on the general advantages and disadvantages of RFID and added 

comment particularly on not requiring line-of-sight thus not need any hand scanners and physical 

interaction with a high operation speed as advantageous.  He mentioned about the complexity of 

the infrastructure as a disadvantage beside general concerns such as cost and interaction. 
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 The low data capacity of common RFIDs is counted as a disadvantage by Mr. Kernan.  He 

said the capacity can be increased but it will cost more while considering the price and the 

capacity of 2D barcodes. 

 Mr. Charles Smith mentioned about the storage capacity of RFID as an advantage and the 

unreliability as a disadvantage.  He gave an example of unreliability as interaction with the 

nearby tags.  Besides, he said that the main problem with RFID is lack of existing equipment in 

existing warehouses and distribution systems since they have handheld scanners for various 

types of barcodes.  He also added that, from a patient perspective, many now have smart phones 

that can use the integrated camera to read barcodes with the right application. 

 Participant B said that RFID is feasible for large packages and shipper level as advantages.  

He added that it is expensive and not feasible for unit level due to the interactions with some 

materials and the other products.  

5) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

 Ms. Hayes said that although commission will decide the carrier, companies might lobby the 

commission in order to affect their decision.  She added that industry seems happy with 2D 

barcode as it is cheaper and reliable than RFID at the moment. 

 According to Mr. Mc Groarty, since pharma industry doesn’t proactive, it’ll choose what 

customer wants as well as considering the costs. 

 Mr. Kernan explained that it doesn’t depend on the cost but the standardization of the 

solution which provides effectiveness and he also added that each data carrier has its own 

advantages on intended application. 

 Mr. Smith responded this question that it should be chosen according to the application as 

the cost should be compared against reliability and requirements. 

 Participant A said that it will depend on the company and also the resources available to 

them for the investment.  Participant B responded that a long term strategy will be needed to 

secure the pharmaceutical supply chain which is seen mostly within the industry.  
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5. DISCUSSION 

5.1 Introduction 

 The aim of this study is to identify the potential of RFID implementation into 

pharmaceutical serialization in Ireland as mentioned before.  Primary data was collected through 

interviews with industry professionals since pharmaceutical supply chain includes different 

stakeholders from various areas and secondary data was gathered through literature review.  This 

section will provide an overall analysis of the results that were collected from both literature and 

interviews in order to answer below research questions as well as providing the limitations of the 

study:  

1) Which one of RFID and 2D Barcode is more efficient and economic? 

2) Which one of RFID and 2D Barcode has more benefits for the end user? 

5.2 Answering Research Questions 

5.2.1 Efficiency and Economy  

 ‘Efficiency and Economy’ is the heading for this subsection as it covers the first research 

question that tries to analyze which data carrier of RFID and 2D barcode is more effective and 

cost efficient.   

 During the interviews with industry professionals, general tendency was towards 2D barcode 

as it was cheaper and easier to implement.  There were only two respondents who applied or had 

the results of the feasibility study to compare RFID and 2D barcode.  One of them was GS1 

Ireland that had conducted a study not for the competition of two technologies but to see the 

interoperability between them.  As a non-for-profit organization, they don’t have a preference 

while they support any of the data carrier to reach the standardization within the industry.  The 

other respondent from a multinational pharmaceutical company told that they found 2D barcode 

more efficient as RFID is both expensive and not feasible to use in unit scale due to interference 

with nearby tags or liquids which is also a common concern for RFID.   

 Despite, most participants said that they didn’t perform a study between two data carriers, 

some of them told that they didn’t conduct study due to high cost of RFID.  It is also learned that 
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after initial studies for RFID implementation, most of the companies are not in favour of 

implementing or even testing the system due to general concerns and the negative findings of 

previous studies of other companies or organizations.  According to the primary data collected 

for this particular research, it can be said that RFID is still seen as an expensive technology in 

comparison to 2D barcodes while any serialization method will add extra costs to the industry in 

any way.  As Inspection Manager of HPRA said, regulations about serialization has already 

effect the industry and government budgets on healthcare expenses which is an important factor 

for decision making while the industry has to face other hurdles at the same time.   

 Although, serialization definitely will bring benefits and solutions in the long term both in 

protecting patient health and companies’ reputation, manufacturers have to consider any 

additional costs to their processes.  A research held by GBI Research in 2010 shows, product 

launch that take almost 8-10 years costs around $800m including R&D costs.  Even though, 

pharmaceutical companies invest extremely high on drug development; they are facing patent 

expiration which directly affects their profits while exactly the same generic medicines can be 

sold much cheaper prices.  The other hurdle is governments’ regulations as they put the 

manufacturers under pressure through pricing and reimbursements.  Considering the given 

constraints, it is not unusual that pharmaceutical companies do not want invest and spend more 

on top of their current expenses. 

 On the other hand, pharmaceutical counterfeiting is a rising problem which costs about $75 

billion according to 2010 results (Laetus, 2014, p. 7).  Furthermore, brand’s prestige is under 

attack, as any suspicious situation impacts their sales and share prices.  Common example is 

Merck, as they saw a $10 decrease in its share prices in one day following a withdrawal of its 

blockbuster product.  Also there are other ‘big pharma’ companies, such as Eli Lilly and 

GlaxoSmithKline, experienced similar value drop after counterfeit products found in the market 

under their brands (GBI Research, 2010). 

 From patient safety and reputation point of view, companies have started to use track and 

trace systems in order to provide better control in the supply chain with the force of regulatory 

directives.  Although, the US is one of the countries that mentioned serialization in early 2000s, 

there is still no country wide implementation up to date while the deadline for the whole 

application is 2015 (Enterprise System Partners, 2013).  FDA introduced RFID as a disruptive 
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technology that pharmaceutical supply chain needed in 2004 but not able to initiate wide usage 

of it due to lack of stability and high costs of RFID.  This argument is supported by the 

interviewees from Irish market as they are part of multinational pharmaceutical supply chain and 

the regulations for EU are on the way.  EU commission didn’t mention a particular data carrier 

while they suggest both RFID and 2D barcode with an implementation deadline of 2017.  During 

the interviews it is learned that, pilot studies in serialization is limited only to multinational 

companies and smaller companies hasn’t started their feasibility studies yet, although the 

deadline is not far away.  Also, according to the given results, companies that have completed 

studies are not considering using RFID in unit scale due to high costs.   

 Although, high cost of RFID is a general concern within the whole industry, research shows 

that there is a decreasing trend for the RFID costs as the number of tags used is increasing and 

the technology is developing.  For instance, it is estimated that the RFID market in 

pharmaceutical industry will be developed about 20 times in eight years until 2016 (Howard, 

2009). By the help of increasing usage area within pharmaceutical industry, tags were 70% and 

readers were 50% cheaper in three years time (Alien Technology, 2008).  According to a Laetus 

report which was published in the beginning of this year, there is still a significant difference 

between RFID and 2D barcodes by means of cost despite the decrease in RFID costs in total.  

RFID tags cost €20 – 40 cents while 2D barcodes cost only €0.1 – 0.3 cents with a 20times 

difference (Laetus, 2014).  Considering the total cost of implementation, it brings quite important 

difference into the budget of manufacturer.  Besides, as mentioned during the interviews by Mr. 

Charles Smith, different stakeholders of the supply chain such as wholesalers, warehouses and 

pharmacies also need to implement a system that should read RFID.  As there is no infrastructure 

at the moment in any of supply chain players, it becomes an important problem as it affects 

overall expenses in the supply chain.  On the other hand, it should be noted that, even 2D 

barcode is a different technology than linear barcodes; it is a barcode technology at the end of the 

day which can be found any shop or warehouse. 

 From efficiency point of view, again a research held by Alien Technology in 2008 showed 

that read reliability of RFID tags developed by 300% in three years with the decreasing 

implementation costs (Alien Technology, 2008).  Nevertheless, there are still concerns about the 

read reliability of RFID as tags can interact with the nearby tags and affect the accuracy of the 
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reading.  Although, there are different studies conducted and verified that there is no interference 

of RFID tags with liquids, biologics and metals (Kassandra, 2012) it is still not 100% proved.  

Furthermore, both GS1 and USP suggest manufacturers to conduct comprehensive studies to see 

if there is interference with biopharmaceuticals in case they wish to use RFID tags in their supply 

chain (GS1, 2012; USP, 2011).   

 Ms. Anne Hayes, Inspection Manager of HPRA also mentioned the interference of RFID 

with biologics which shows the awareness within Irish market and suggests companies to 

perform studies.  However, as she told this kind of clinical studies will bring increased costs and 

time constraints to the industry.  The other respondent of interviews, Participant B, also indicated 

the interference as an issue for the RFID implementation regarding the study held in their 

company.  Besides, he said that RFID is inefficient to be used in unit level due to the interaction 

between tags, or biologics, as also found in the literature review.  Nevertheless, individual 

scanning of 2D barcodes is seen as a disadvantage and the bulk reading of RFID as an advantage 

for time based efficiency, interference of RFID in unit level changes the operational quality.  

 From researcher’s previous experience in Turkey, wholesalers usually were in opposite of 

scanning each product on both reception and dispatching in Phase 1 of serialization 

implementation since the scanning process increases the operation period.  However, by using 

aggregation along with Phase 2, all items were attached to a carton, case and a pallet that 

discards item level scanning.  

 Another efficiency review point is the tendency to copy of anti-counterfeit technology.  

Although, 2D barcode is seen as easy to copy when compared to more complex structure of 

RFID, important information was gathered from the interview Mr. Feargal Mc Groarty.  

According to his conversation with a multinational pharmaceutical company, they said that each 

single 2D barcode can be tracked as a photo of the barcode is taken during the production.  By 

the help of this fingerprint, they can easily understand if that code belongs to their brand or not.  

As Mr. Groarty mentioned during the interview, work around can be found in order to avoid 

counterfeiting of the barcodes which is a cheaper solution than implementing a totally expensive 

technology.  
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5.2.2 Benefits to the End User 

 The collected data from literature and interviews will be analysed in order to find out 

answers to the second research question under this heading.  Second research question is trying 

to identify which one of RFID and 2D Barcode has more benefits for the end user which is 

generally the patient.  

 During the literature review, it is found that there are wide range of applications of RFID 

along with pharmaceutical tracking and tracing systems.  Main usage area is in hospitals and care 

centres in order to track and trace the assets such as wheelchairs or other hospital belongings 

(Mehrjerdi, 2010, p. 295; Swedberg, 2008).  These applications serve as easy and quick access to 

the assets and avoid stealing of them from the care centres.  Patients can also be tracked with a 

wrist or ankle band to see where they are or if they have taken their medication or not.  

Furthermore, previous diagnosis or medication can also be seen which is vital to see medication 

interactions or errors as soon as possible (Mehrjerdi, 2010, p. 291-292).  Another application 

within hospitals is the alerting of the hospital staff through a wristband to sanitise their hands 

before interaction with patients (Ali, no date).  This simple warning is also very vital when 

considering the increasing healthcare associated infections (HAI) and high expenses spent on 

each patient with a cost of $4700 per patient for medical errors.  Similarly, there were about 

770.000 injuries only in the US and 7000 deaths due to adverse drug events in hospitals 

according to a study dated 2008 (Zebra, 2008). 

 While above applications do not have direct impacts on patients, there are indirect impacts 

for sure.  Although, Mr. Charles Smith declared as an answer for an interview question that 

RFID isn’t used specifically for patient communication, Howard (2009) mentioned RFID based 

communication between patient and the medicine in his study.  He said that a technology has 

been developed via RFID in order to provide ‘talking packages’ for people who are unable to 

read or understand what is written on the box.  He stated that consultation period of a general 

practitioner is in average six minutes and mostly patients do not understand or forget how many 

or how to take the medicines.  He indicated that, it is beneficial for the patients who are not 

capable of understanding a drug label or leaflet which are about one third of the total population.  

On the other hand, a study held by City University of London demonstrated that a quarter of the 

fully able patients to read and understand the instructions are still competing to do so (Howard, 
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2009).  Howard (2009) also mentioned about the trial by the National Institute of Health that was 

consisted of smart blister which can record the time of the tablet taken. 

 It is still an ongoing debate, to define which data carrier is most beneficial for patients.  

However, by providing a track and trace system patients will mostly benefit in any case since 

they reach authentic and safe medicine.  Other implementations under ‘smart packaging’ will be 

developed with improving technology and reduced RFID costs in order to further develop 

patient’s experience with medicines. 

5.3 Research Limitations 

 There were limitations for this study as the subject is quite specific and new for the Irish 

pharmaceutical industry.  Although, Ireland is a European hub for global pharmaceutical 

companies which are already aware of the current regulations and market needs, there may be 

some restrictions for Irish market as serialization is not mandatory in Ireland at the moment.  

Furthermore, it was not easy to find the responsible person that have a background both in RFID 

and 2D barcode technology.  As 2D barcodes are widely used in first place in order to be in 

compliant with general approach, RFID is only a new and expensive technology for the industry 

that limits the amount of feasibility studies done in Ireland on RFID implementation.  As a result 

industry experience with RFID is very limited and theoretical.   

 Furthermore, due to the time constraint of this research there are only seven interviews with 

different stakeholders from the industry, even though it is still quite high for a qualitative study 

as well as having wide range of respondents.  However, since the number of interviews and time 

were limited, the data gathered was only reflects a small amount of the industry.   
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6. CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

 This study aimed to identify the best beneficial track and trace approach for the 

pharmaceutical industry in order to gain maximum efficiency both for patients and 

manufacturers.  For this purpose, interviews with the chosen healthcare professionals were 

conducted besides reviewing the literature on serialization and its applications.  This section will 

derive a conclusion about the whole study on the ongoing potential of RFID against 2D barcode 

in particularly Irish pharmaceutical industry. 

 Pharmaceutical industry has a vital position for human health and wellbeing by its extensive 

solutions to different health problems.  However, it has been facing different challenges both 

through regulations and competitions.  On the other hand, counterfeiting and drug trafficking is 

becoming more common and threatening by reaching billion dollars in a drastic increase.   

 Counterfeit products are seriously dangerous for patient health as they can either include less 

active ingredient or none at all.  Both scenarios will be ended with additional health costs in best 

case or it may cost lives of the patients in worst case.  Reputation and share price decreases of 

‘big pharma’ will be another point of issue even though it doesn’t worth as lost of a human life.  

Although, initially counterfeiting was avoided by governments and companies due to the fear of 

reputation loss, it became unavoidable as it reached enormous numbers and increased the threat 

for public health. 

 As pharmaceutical supply chain is too complex and products can change hands as many as 

ten times, serialization of products introduced as a solution by the health authorities.  Although, 

it became mandatory in several countries, it is still not a worldwide application even for EU and 

US markets.  Governments defined certain deadlines for their markets, as it is not an easy 

process to implement the serialization into the manufacturing lines.  In addition to manufacturing 

sites, the application needs to be in compliance with wholesaler and pharmacies as well in order 

to provide tracking and tracing of the products through supply chain.  Industry still doesn’t have 

a certain system, even though 2D barcodes are widely used for the serialization of the products 

which contains unique information such as serial number for each product.  In addition to 2D 

barcodes, RFID is another technology for the tracking and tracing of the pharmaceutical 
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products.  It has already been in use in some areas such as supermarkets, toll roads and libraries 

besides pharmaceutical industry as it doesn’t have a wide implication in the latter one. 

 According to the literature review, there are both advocates and opposites of both RFID and 

2D barcode.  In particularly, two data carriers have different advantages and disadvantages in 

bringing solution to the industry for counterfeiting.  Although, RFID was accepted as a 

promising technology in the beginning of 2000s, 2D barcodes are widely used in pharmaceutical 

industry since then.  One of the important cause for 2D barcode usage is it’s relatively lower 

prices and simplicity to implement while comparing with RFID.  On the other hand, RFID has 

different benefits than 2D barcodes under smart packaging, even communication with patient at 

home and healthcare professionals in hospitals and care centres.  

 There were different studies held in order to compare two data carriers in pharmaceutical 

industry.  Since, the mandatory implementation for Irish market will be from 2017 onwards, 

researcher particularly wanted to analyse Irish industry as it is one of the top countries for 

pharmaceutical manufacturing in the world.  Researcher aimed to see if there is any potential for 

RFID in Irish market as mainly 2D barcode is adopted in the other parts of the world even 

though serialization is quite a new topic for the global industry.  

 As the study had a qualitative approach, interviews performed with carefully chosen 

healthcare professionals whom all had background on serialization.  Since all the participants 

were from important organizations and positions, their knowledge was very important to reach 

the final results.  Although, some of them haven’t conducted a feasibility study to compare RFID 

and 2D barcodes, the main tendency was on 2D barcodes due to the lower implementation costs 

as well as the more tolerable infrastructure.   

 Finally, both literature review and interviews showed the importance of choosing any if the 

data carrier and securing the pharmaceutical supply chain with the main objective of patient 

protection.  From that point of view, previous researchers as well as the interviewees of this 

study were agreed to use any of the technology for implementing a safe and reliable supply chain 

for health products.  In that context, cost and complexity of a new technology implementation 

become important, as if intended application will be provided with the cheaper and easier one.    
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 Although, there is a significant drop in RFID costs during the last ten years, it is still high 

compared to 2D barcodes which have a wide usage area.  On the other hand, manufacturers and 

regulators seem happy with the specifications of 2D barcode as long as they can authenticate the 

medicine.  Moreover, it is also said that it won’t be efficient to use expensive technology for not 

expensive drugs that does not yield any benefits.  

 Finally, as the ultimate goal of the industry is a worldwide serialization, it is important not to 

be behind of schedule and technology.  Track and trace implementation will be a significant 

investment for the pharmaceutical companies and should be carefully considered with its long 

term benefits rather than short term satisfaction. 

6.2 Recommendations 

 There are some recommendations regarding future studies in order to see the current 

situation and tendency within Irish pharmaceutical industry.  Due to the novelty of the subject in 

Irish context, limited date was gathered as most of the companies do not use a physical track and 

trace system at the moment.  Furthermore, there were only a group of respondents since the time 

for this research was only for a limited time period.  In order to draw general conclusion, this 

topic needs to be studied with a wide range of stakeholders from pharmaceutical industry in 

Ireland.  Researcher believes that this topic will be more attractive by the deadline for the EU 

implementation closes to find the best suitable method for pharmaceutical industry since it is 

important both for patient wellbeing and company reputation.  Since Irish pharmaceutical 

industry has a high prestige and reputation in the world as a consequence of having qualified 

products as well as latest technology manufacturing and R&D sites, it should be seen as an 

opportunity for the Irish economy. 

 Developing technology is another important element of the healthcare implementations as it 

brings prosperity to the industry.  From that point of view, it is strongly suggested to the industry 

and regulatory bodies to conduct studies in order to provide long term solutions rather than short 

term temporary answers.  On the other hand, it should also be considered that, serialization 

system implementation requires a deep project and time management as it is a complex process 

and may require addition or revision of the current manufacturing lines.  Delay of any milestones 

will have a negative impact on the project affecting the deadlines.  Since the industry is highly 
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regulated, missing the deadline means not to be able to sell the product and loose sales along 

with causing drug shortages for the patients that certainly need that medicine.  Moreover, patient 

safety and wellbeing should be the priority of the industry at all times considering the need to 

medicines and medical devices.   
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APPENDIX 3 

PHARMACEUTICAL COUNTERFEIT MARKET   
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APPENDIX 4 

IMPACT OF COUNTERFEIT DRUGS 
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APPENDIX 5 

EPEDIGREE APPROACH 
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APPENDIX 6 

AUTHENTIFICATION APPROACH 
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APPENDIX 7 

COMPARISON OF RFID AND BARCODES 
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APPENDIX 8 
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study? 
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efficient solution for long term 

results or temporary cheaper 

solutions?

9) Will your company be considering 
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before 2017?
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implementation for RFID and 2D 
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advantages and disadvantages of 
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the feasibility study comparing the 

implementation for RFID and 2D 
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APPENDIX 9 

INTERVIEW QUESTIONS & ANSWERS 

Respondents: Anne Hayes – Inspection Manager (HPRA), Kevin O’Donnell – Market 

Compliance Manager (HPRA) 

1) What are the fundamental issues that you are facing in supply chain? 

AH:  There are several problems in a wide range.  From regulatory point of view, we can 

count them as patient safety, shortages of products, manufacturing and quality issues, 

weaknesses in supply chain and low stock API in the warehouses.  Also, lack of supply chain 

robustness in general is an issue.  

KOD:  Level of complexity in supply chain is a general issue.  Furthermore, in some supply 

channels, companies are not aware of their partners.  For instance, heparin contamination in 

China in 2008 showed that they have no good understanding of their supply chain.  

Complaints and misused leaflets and labels are also issues that are faced in supply chain.  

Cold chain breaches are the other one that we have to recall large number of products 3 

years ago.   

2) What is your action against counterfeit drugs? 

AH:  There are no counterfeit products in Ireland, if we’re speaking about legitimate supply 

chain.  HPRA checks the manufacturing procedures of the pharmaceutical companies as a 

regularly basis in order to inspect and see what are their actions in case of a deficiency.   

There is an obligation for pharmaceutical companies to report HPRA if they suspects 

anything.  Besides, manufacturers, wholesalers are inspected as well. 

3) How many counterfeit drug reports do you have for the last 3 years? 

AH:  No counterfeit products for Ireland.  If there is an incident in other countries, HPRA 

checks the Irish market with sample products to see if there is any evidence of counterfeiting.   
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KOD:  Tamper checks are held every year for products that are at risk.  Also, unusual 

packaging checks are done to find if there is any falsification evidence.  These are done 

under surveillance program for Irish market.  

4) How many recalls have you conducted in 2013? 

KOD:  The total number is 109 for the year 2013.  It is about 2 recalls per week.  It consisted 

of mostly human medicines and small number of veterinary products. 

5) Approximately how long does it take to recall a product from the market? 

KOD:  Once decision made, it is executed in a few days.  However, it depends on the 

situation.  For very urgent issues, the execution starts in the following day.  Wholesaler part 

of the recall is easier when considering the pharmacy side.  It can take number of weeks to 

months. 

6) What is HPRA’s approach on serialization? 

AH:  Department of Health is the policy maker in Ireland and HPRA is responsible to 

implement the policy.  As a country, we are not taking an active action at the moment and 

reflecting other countries’ approaches according to the Falsified Medicines Directive 

2011/62/EU.  Due to the directive, medicine packs are intended to authenticate instead of 

whole supply chain and the directive has already tightened the industry.  However, 

serialization will add additional cost to health budget with an increased price per pack. Also, 

as wholesalers need to scan the products, this will slow down the process.  The system should 

be determined to allow verification, authenticity and should be as pragmatic as possible with 

a risk based approach. 

7) Will HPRA be considering implementing a serialization system before 2017? 

AH:  We can’t as per EU directive.  According to the directive, the application of the 

delegated act is 3 years after the publication date.  We’re waiting a publication through the 

end of this year which will affect the date.  The date may need to be pushed unless the act 

publishes in 2014. 
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8) Has HPRA performed the feasibility study comparing the implementation for RFID 

and 2D barcode? 

AH:  As repository system is not in place, we cannot make a study to review the aspects.  

There are 3 suggested data carriers within the directive and general tendency is on 2D 

barcodes. 

9) What is the main finding of the study? (Related with the previous Q) 

N/A 

10) What are HPRA’s views on the advantages and disadvantages of 2D barcode? 

AH:  General preference in the industry is 2D barcode as it is small enough to sit on all 

products and able to carry more information than linear barcodes.  Also, technology needed 

to read the data on 2D barcode wouldn’t be expensive since it’s a barcode system at the end 

of the day.  On the other hand, technology isn’t available in the supply chain which will add 

a cost as a disadvantage.  There may be also issues with a QR code on the product when 

scanning the 2D barcode as 2 barcodes can conflict. 

11) What are HPRA’s views on the advantages and disadvantages of RFID? 

AH:  The most important disadvantage of RFID is the possibility to interfere with biologics.  

Company, that intends to use RFID, has to undertake a study to show that it doesn’t affect 

sustainability of the product.  And this will increase the workload of the companies and the 

authorities.  Also, RFID is more expensive than barcode technology, although it will provide 

a quick inventory system. 

12) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

AH:  Commission will choose the carrier but industry might lobby the commission.  Industry 

seems happy with 2D barcode as it is cheaper and the readers for RFID will be a lot more 

expensive which will over increase the costs. 
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APPENDIX 10 

INTERVIEW QUESTIONS & ANSWERS 

Respondent: Feargal Mc Groarty (FMG) – Project Manager (St. James’s Hospital) 

1) What are the fundamental issues that you are facing in supply chain? 

FMG:  One of the main issues is the lack of standards and awareness.  Each company has 

their own interoperability.  That’s the fundamental issue and the other issue that supply 

chain is facing is the inability to do a recall.   I think it’s the big thing from a clinical point of 

view.  Recall of implants which has been a huge issue recently.  So if you’re not able to 

identify something and store, capture then automatically it’s a paper trail then trying to get a 

recall in real time.  So the patient is at risk.  We’re risking the patient longer it takes to do a 

recall.  It can cost lives.    

2) What type of problems (if any) had you experienced regarding logistic issues before 

the implementation of track & trace? 

FMG:  Well our project was really initiated because there was a problem with recall of 

haemophilia products, as you know.  So they stayed in the supply chain even after the recall 

was initiated.  And because of that patients were infecting themselves or parents were 

infecting their kids with infected material and infected medication, even though a recall had 

been initiated.  And the reason for that was there is no electronic means of capturing the data 

or alerting somebody just prior to taking the medication that there is something wrong with 

it.  So, it was a slow process to inform everybody to get the drugs back and it was 

retrospective and it was incomplete and that was caused the problem.  So, that is probably 

the main problem from a clinical point of view.  From a pharma point of view then, before 

implementing track & trace then you have things like forecasting.  So if you’re 

manufacturing vaccines for example, and you’re coming up to the flu season and you’re 

going through the flu season, you don’t really know how much of that being is used so you 

can produce enough to meet the demand for that season.  Now, if you had that information 

coming back to you when somebody scans to say they’ve used the flu vaccines then you can 

say “ok, in the last week 3000 vaccines, it’s more than we expected, we gonna have to ramp 
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up manufacturing get more produced, get it out there”.  So, forecasting would be another 

reason that you would see before the implementation of track & trace.  (Did we have this?) 

We had this problem as well where the companies who were supplying our medications 

sometimes did they’re meant to by law have six months worth of medication available in the 

country at all time and we found that they didn’t always have that.  But, they didn’t have that 

cause they didn’t know how much we were using and if we had a patient who came in and 

was bleeding a lot they would be using a lot more than normal and unless the company  is 

informed about that than they won’t know.  So it’s visibility.  You know lack of visibility 

causes would have been probably of the big things before track & trace.  

3) What kind of problems did you have while implementing the tracking system? 

FMG:  I think it was trying to persuade the manufacturers to use global standards, was the 

big thing.  Making manufacturers aware that there is a global standard, making the software 

suppliers aware that they needed to be able to capture the information that was in the 

barcode and making software suppliers adapt their systems so that they could capture and 

use the data.  To me they would have been the main. 

(Researcher:  You’re working with TCP..) We’re in communication with them.  Their 

warehouse management system communicates with our clinical information system so that 

once we scan a product to a patient then that information come over back to their system to 

say “ok, you’ve used the system” so they can look at that for contacting companies to restock 

the medication.  (Researcher: TCP keeps all the drug and you don’t keep any..) Well we do 

keep the drugs.  Haemophilia patients mainly self medicate in the home, over 70% of them.  

But, they also come into hospital, say for a dental procedure that you would no problem with 

but because it is a bleeding disorder, if they have tooth taken out, it’ll start to bleed and 

continue to bleed.  So we have to keep the medicines.  And if they come to hospital for hip 

replacement or knee replacement, they’re much more prone to bleeding so we have to have a 

stock and if a patient is coming in, they tell him to vigilance nurse and she gets more stock in 

from TCP so we always have a stock within the hospital.  But the majority of the stock is held 

by TCP on our behalf.  (Researcher: And they produce the barcode and send to you for the 

product..)  When we started to the project none of the suppliers were putting barcodes on the 

medication.  So, TCP were get the product in and they were label it they were put the name 
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of the product which is the GTIN, expiry date, lot number and they produce the barcode and 

they were over label the product.  And that is an issue; over labelling medication is a 

potential risk.  But we taught to the IMB who would be the regulator - they’ve changed their 

name now...  They have a look at the process and said it was actually safer to over label than 

to do what we were doing which is using a paper trial.  So, we were okay.  To answer your 

question, when we’ve started, TCP were putting all the labels on but since then Baxter and 

now Pfizer are supplying TCP with labelled medication.  It helps TCP, they’ve less to do, less 

chance of an error, less chance of risk to the patient.  So what happens is the medication 

comes from the manufacturer to TCP, and they scan it into their warehouse management 

system.  But we have some products that are coming from manufacturers that are not still 

labelled.  So TCP have to over label those products.   From there then what happens is we 

will send them a prescription for the patient who is at home, and they will use that 

prescription to pick, pack and deliver the medication to the patient at home all by scanning.   

4) What is St. James’s Hospital’s approach on serialization except haemophilia drugs? 

FMG:  That’s a good question.  We can’t control other parts, we would advocate that the 

pharma industry, well the pharma industry is moving towards it as you know because of 

Falsified Medicines Directive and then you’ll see DQSA (Drug Quality and Safety Act) in the 

USA.  So, regulators are pushing for it and because of that we will get the products and when 

we have the products than it would be easier to say to the hospital pharmacy and to 

clinicians “look, we have these labelled products, why don’t we use them”.   It is out of our 

hands.  We lobbied hard for the haemophilia medication and that’s why we get it done but it 

was a lot of time and a lot of work to do that.  (Researcher: But you’re planning to track and 

trace the surgical instrument) It’s already done for surgical instruments. We’re tracking and 

tracing our surgical instruments, it’s already done.  (Researcher: They’re all 2D barcodes 

not RFID?) They’re all barcodes, I think they’re linear barcodes not even 2D but they are 

not RFID.  But we do have a project, pilot project here in the hospital for samples that are 

called precious samples so that they would be biopsies that are taken and need to get over 

the lab urgently, that were tracking with RFID as a pilot.  Tissue biopsies.  The idea would 

be then, if that is going to work very well, what was happening is they were going missing or 

they couldn’t be found so now we can track & trace them and find out exactly where they are 
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at any time.  We track & trace our bloods already as well as the blood products.  Units of 

blood are tracked and traced throughout the hospital as well using a different system.  They 

use ISBT 128, is the standard for blood.  So, those are what we’re doing really, we’ve 

surgical instruments, we have precious samples, we have the haemophilia products and 

blood are all tracked within the hospital.  

5) Has St. James’s Hospital performed the feasibility study comparing the 

implementation for RFID and 2D barcode? 

FMG:   We didn’t do a feasibility study because it’ll cost too much. So, when we started the 

project in 2005, RFID was the buzzword, was the hot topic, everybody was talking about 

RFID.  But in fact, it wasn’t mature enough as a solution so that’s why we ended up with 

barcode.  In fact, we started with linear barcodes before data matrix barcodes. We started 

2D barcodes, I think in 2008-2009.  (Researcher:  You known as the first implementer 

around the world..)  Yes and still we’re the only people that have a smart phone for patients 

in their own home to scan the medication.  So, well we didn’t perform the feasibility study 

because of the expense.   

6) What is the main finding of the study? (Related with the previous Q) 

N/A 

7) What are St. James’s Hospital’s views on the advantages and disadvantages of 2D 

barcode? 

FMG:   Well there are only advantages, I can’t find any disadvantages.  The advantages are 

you’re able to – I like to use the GS1 acronyms, GS1 is great for acronyms and they have 

acronyms for everything but they use ICS which is Identify, Capture, and Share. So if you 

identify something uniquely and globally then you can capture many system and then you can 

share between all your software systems whether that’s stock management system, whether 

it’s a clinical information system, whether it’s a national registry for say implants or 

something that so once you have the data captured, uniquely captured the error rate is 

extremely low, I think it is over 1 in 5 million for an error in a barcode scan.  (Researcher:  

in general it’s said that, it’s easy to copy 2D barcodes..) This is for counterfeiting?  Yes, that 
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is.  But serialization is what, if you have serialization and something called the EPC network, 

well like aggregation, like what Turkey is doing.  So that, at each point of the supply chain 

the sender and the receiver both have to verify.  I’ve been reading articles recently; where 

they say that all you need to do is to hack into that and that they can put in the fake barcoded 

drug in there and then it’ll get its own pedigree as it moves along.  An international company 

have conducted us here to say that they’ve think that they have another method.  So when the 

barcode is being produced in the factory that, they can use the same, one of barcodes is 

produced in the pharma industry, a camera scans it to verify it.  And this company said that, 

when scanning it, they can look at the fingerprint of that barcode which means where the ink 

and the paper so that would be unique to that paper and that barcode.  So they can take an 

image of that, they could store in the cloud and then when you scan it to verify it, even it is a 

counterfeit barcode, they can check the original photographs so it’s the way ink sort of, you 

know it seeped into at a very if you magnify it, they would be unique like the fingerprint 

would be unique.  So they think that, they’re working with at the minute to see if we can 

prove that concept.  (Researcher:  probably, it is for very expensive drugs?) No, the 

company, we were talking to said that any line that has producing barcode and verifying the 

barcode that the camera quality is good enough to take that photograph and capture that 

fingerprint.  Now, we’re at very early stages. So that would be a way around as you said 

people photocopying the barcode and put in the products.  Our supply chain is very tight, 

we’ve no grey market. 

8) What are St. James’s Hospital’s views on the advantages and disadvantages of 

RFID? 

FMG:   Well the advantages of the RFID is as you know, you don’t need a line-of-sight and 

you can just pass it by through so it would be probably the speed would be one and you don’t 

need barcode scanners so you don’t need any physical interaction with the product.  General 

advantages and disadvantages…  Somebody said to me “do you realize how many wires you 

need for wireless network”, this is true.  You’ve to add everything.  
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9) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

FMG:   Industry will put in place mainly what the customer wants and that’s why we’re in a 

situation where we’ve different barcodes and different standards for different countries.  

Pharma industry is not proactive and they’ll act when the regulators mandate.  
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APPENDIX 11 

INTERVIEW QUESTIONS & ANSWERS 

Respondent: Brendan Kernan (BK) – Technical Standards and Business Solutions Manager 

(GS1 Ireland) 

1) What are the fundamental issues that you are facing in pharmaceutical supply   

 chain? 

BK:  Lack of supply chain visibility, administrative paper work overload, cost containment. 

1) Has GS1 Ireland performed feasibility study comparing the implementation for 

RFID and 2D barcode? 

BK:  GS1 Ireland is supportive of both 2D and RFID (based on GS1 Standards).  We have 

performed projects using both data carriers but with the purpose of interoperability between 

them.  Comparisons are therefore are based on appropriate usage for a given application 

and not necessarily competition between them.  It is the feasibility of the application and not 

the data carrier that is relevant.     

2) What is the main finding of the study? (Related with the previous Q) 

BK:  There are some different infrastructural requirements to enable each technology, but 

the core deliverables of each data carrier is the same.  The generic finding is that whichever 

(2D or RFID) is used there are positive gains to be realised.   

3) What are GS1’s views on the advantages and disadvantages of 2D barcode? 

BK:  GS1 sees the use of any technology in context.  2D requires line-of-sight – this may be a 

disadvantage or an advantage depending on the intended application.  2D carries more data, 

but RFID only carries limited data set.  2D has more resilience where networks may not be 

accessible.  There are many comparisons between 2D and RFID, but very few deals with 

appropriateness of the solution for the intended application 

 



88 

 

4) What are GS1’s views on the advantages and disadvantages of RFID? 

BK:  See Question 4 

5) Do you think pharmaceutical industry in Ireland is ready for the implementation of 

track and trace system? 

BK:  GS1 deals with solutions based on Standards.  There may be bespoke solutions in use 

by Pharma companies today.  The industry still has work to do to enable standardised 

solutions and deploy a proper visibility solution based on standards. 

6) What is the tendency amongst pharmaceutical companies for the data carrier 

selection in Ireland and does this decision effected by the interoperability? 

BK:  The tendency is towards 2D.  This does not affect interoperability; on the contrary it 

enables interoperability, supports legacy and a migration to visibility networks. 

7) What do you think about the collaboration with St. James’s Hospital regarding 

haemophilia drugs which is considered as the world’s first 100% track and trace 

system in pharmaceuticals? 

BK:  As the GS1 person who developed the specifications for the Haemophilia Project and 

assisted in the deployment and validated of the solution – I would be slightly biased.   

8) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

BK:  I am not too sure about the question – both 2D and RFID sit comfortable on the same 

EPCIS infrastructure and provide the same visibility.  A cheap solution based on standards is 

the same as the most expensive solution based on standards. Diversity away from standards 

adds up to real unmanageable expenses and technological barriers. 
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APPENDIX 12 

INTERVIEW QUESTIONS & ANSWERS 

Respondent: Charles Smith (CS) – Senior System Consultant (Team Horizon) 

1) What is your company’s approach on serialization? 

CS:  To classify the packaging lines on the basis of the intended destination of the SKU 

(Stock Keeping Units).  Upgrades will differ depending on the differing requirements from 

Turkey, China, South Korea, Europe (including current Vignette/Bollini reimbursement 

labelling), and Brazil etc.  For the actual packaging lines we would model the existing 

packaging process as a flow diagram, then look at the changes required to meet 

serialisation/track & trace requirements.  Risk assessment would be used to try to minimise 

the impact of change and good understanding of Operational Efficiency (OEE) will allow 

justification of investments from an operational perspective.  Knowledge of the packaging 

equipment allows a practical assessment of the physical changes, to provide the necessary 

coding, scanning and reject mechanisms.  A key risk factor will be interface to data handling 

systems, and the knock on effect to existing worldwide warehouses and distribution systems.  

2) What is the approach of pharmaceutical companies in order to implement a 

serialization process and how many of them have started to work on it? 

CS:  Development to date has been limited to multinational companies that have genuine 

concerns regarding the rising level of international counterfeiting and the potential loss of 

both revenue and risk to their international reputation.  Most of the major multinationals 

have implemented at least pilot lines.  Smaller pharmaceutical companies are yet to make 

any significant progress with serialisation.  

3) Are there any companies in your portfolio who are working on implementing RFID 

in order to communicate with patients and track the temperature of the medicines? 

CS:  RFID is not specifically related to patient communications or the cold chain product 

control.  In the US a number of companies implemented RFID initially, and found the 

technology at the time to be unreliable given the nature of the distribution networks where 
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products are distributed in Shipping Cases and Pallets.  To control the aggregation process 

to Shipping Cases, the practical way cases are loaded is to load layer by layer, so one would 

want the aggregation process to also scan secondary packages (cartons) as a complete layer.  

One can do this using 2D GS1 codes on one visible edge and aggregate one layer in a single 

operation.  Communications with patients will be via Internet based authentication systems 

that are still under development (although Europe has had a number of trials).  The US has 

committed to specify the data interface by the end of this year.  The interface from 

manufacturing plants will use GS1 EPCIS standards which are already defined.  Cold chain 

is quite developed as a standard with people using data loggers, and physical chart 

recorders for a number of years (see http://www.who.int/vaccines-documents/DoxGen/H5-

CC.htm  for more info).  One intelligent cold chain device worth looking at is FedEx's 

SenseAware system (http://www.senseaware.com/what-is-senseaware/). 

4) Has your company performed the feasibility study comparing the implementation 

for RFID and 2D barcode? 

CS:  Most pharmaceutical companies’ direct experience with RFID projects have been so 

poor, it would be a hard job to justify their use for projects. 

5) What is the main finding of the study? (Related with the previous Q) 

CS:  See answer above. 

6) What are your company’s views on the advantages and disadvantages of 2D 

barcode? 

CS:  There are a number of different technologies available (inkjet, laser etc.) that allow 

manufacturing packaging lines to reliably mark material at a range of speeds and for 

differing packaging surfaces white board, printed colour etc.  2D code can be flexible 

allowing both existing and serialisation requirements to be met.  Also under the UDI medical 

device directive, there is a potential to directly laser burn elements code directly on devices 

(like custom made artificial hip joints) using high power lasers such that the devices can be 

subsequently sterilised.  Disadvantages include, you have to be careful in selecting the right 
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type of printer for a particular requirement.  Also online code grading does not work reliably 

at high speeds, so such quality inspection functions may have to be performed offline. 

7) What are your company’s views on the advantages and disadvantages of RFID? 

CS:  The advantage of RFID is that you have the potential of actually storing some data on 

the RFID tag if the application requires that.  Where there is need to clearly identify and 

control single items (like in Supermarket Labelling RFID application) the use of RFID can 

be made to work reliably.  The disadvantages really revolve around reliability, and it would 

be difficult to persuade Pharmaceutical Companies to install a technology that have removed 

from many pilot lines.  Examples of unreliability were crosstalk from nearby tags where a 

unit behind or close to the unit being scanned also responds to the scan.   

8) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

CS:  It is more important to choose solutions that are the best fit for the actual application.  

Cost has to be compared against reliability and requirements. 
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APPENDIX 13 

INTERVIEW QUESTIONS & ANSWERS 

Respondent: Participant A (A) – Senior Quality Assurance Manager (X Pharma) 

1) What are the fundamental issues that you are facing in supply chain? 

A:  Many challenges, verification of controlled room temperature is latest.   

2) What is your action against counterfeit drugs? 

A:  Separate dedicated team in our company who investigate. 

3) How many counterfeit drug reports do you have for the last 3 years? 

A:  Don’t know but there are some. 

4) How many recalls have you conducted in 2013? 

A:  1 and 2 to date in 2014 but also withdrawals where company decided to pull product. 

5) Approximately how long does it take to recall a product from the market? 

A:  Depends on market, number of lots etc. 

6) Do you manage your own logistics or do you use a third party company? 

A:  Dedicated team who then manage the third parties who do the actual moving of the 

product from A to B.   

7) What type of problems (if any) have you experienced with the service provider 

regarding logistic issues? 

A:  Not my area but recently a shipment arrived with illegal immigrants found in container, 

temperature excursions are an issue also. 
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8) What is your company’s approach on serialization? 

A:  Major project being rolled out based on the requirements in different countries, no 

common requirements causing many problems and costs are significant for install of new 

equipment. 

9) Will your company be considering implementing a serialization system before 2017? 

A:  Yes in progress as already required in certain markets. 

10) Has your company performed the feasibility study comparing the implementation 

for RFID and 2D barcode? 

A:  Not aware but I think yes. 

11) What is the main finding of the study? (Related with the previous Q) 

N/A 

12) What are your company’s views on the advantages and disadvantages of 2D 

barcode? 

N/A 

13) What are your company’s views on the advantages and disadvantages of RFID? 

N/A 

14) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

A:  It will depend on the company and the resources available to them to invest. 
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APPENDIX 14 

INTERVIEW QUESTIONS & ANSWERS 

Respondent: Participant B (B) – Senior Project Engineer (Y Pharma) 

1) What are the fundamental issues that you are facing in supply chain? 

B:  Reducing lead-time to customer and minimising cost, securing supply chain. 

2) What is your action against counterfeit drugs? 

B:  Track and Trace, Tamper evidence, overt and covert identification. 

3) How many counterfeit drug reports do you have for the last 3 years? 

B:  About 5 

4) How many recalls have you conducted in 2013? 

B:  None 

5) Approximately how long does it take to recall a product from the market? 

B:  No idea 

6) Do you manage your own logistics or do you use a third party company? 

B:  It’s a combination of both. 

7) What type of problems (if any) have you experienced with the service provider 

regarding logistic issues? 

B:  Do not have this information. 

8) What is your company’s approach on serialization? 

B:  One pilot line installed and in production, 2 on order, plan to have plant wide 

compliance by 2017. 
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9) Will your company be considering implementing a serialization system before 2017? 

B:  As above. 

10) Has your company performed the feasibility study comparing the implementation 

for RFID and 2D barcode? 

B:  Yes, RFID technology is not suitable for unit level from a cost and read rate level.  2D is 

the main route forward. 

11) What is the main finding of the study? (Related with the previous Q) 

B:  RFID failed at unit level due to interference from liquids, packaging foils and errant 

signals from neighbouring pallets. 

12) What are your company’s views on the advantages and disadvantages of 2D 

barcode? 

B:  Reliable, low cost, easy to apply and read, universally accepted medium data capacity.  

Downside, susceptible to damage and line-of-sight reading. 

13) What are your company’s views on the advantages and disadvantages of RFID? 

B:  Feasible for large packages, shipper level.  Disadvantages, label cost, and all of the 

aforementioned. 

14) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

B:  I think most industry see that a long term strategy is needed to secure supply chain. 
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APPENDIX 15 

INTERVIEW QUESTIONS & ANSWERS 

Respondent:  Karen Loughnane (KL) – Managing Supervising Pharmacist (Meagher’s 

Pharmacy) 

1) What are the fundamental issues that you are facing in supply chain? 

KL:  Receiving a medicine on time and in good saleable condition.  When a medicine is in 

short supply it means having to contact the doctor to prescribe an alternative or source an 

unlicensed medicine which tend to be more costly. 

2) What is your action against counterfeit drugs? 

KL:  We source our medicines through licensed wholesalers that sell authentic drugs. 

3) How many counterfeit drug reports do you have for the last 3 years? 

KL:  None. 

4) How many recalls have you conducted in 2013? 

KL:  Approximately 3. 

5) What type of complaints do you have from patients? 

KL:  The cost of some medicines which tend to be the ones those are still on patent and drug 

delivery delays from the supplier. 

6) Do you have any complaints from the patients regarding medicine packaging? 

KL:  Some patients find it difficult to pop their medicines out of their packaging. 

7) Do you have any tracking system in order to reach your customer? 

KL:  I request their contact numbers and contact them if necessary. 
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8) What is your company’s approach on serialization? 

N/A 

9) Has your company performed the feasibility study comparing the implementation 

for RFID and 2D barcode? 

KL:  No. 

10) What is the main finding of the study? (Related with the previous Q) 

N/A 

11) What are your company’s views on the advantages and disadvantages of 2D 

barcode? 

KL:  Not applicable as we use invoices and batch numbers to trace products. 

12) What are your company’s views on the advantages and disadvantages of RFID? 

KL:  Not applicable as not enough knowledge. 

13) Do you think the industry will ever choose the costly but more efficient solution for 

long term results or temporary cheaper solutions? 

KL:  Perhaps. 
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APPENDIX 16 

SECURITY CLEARANCES 
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