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ABSTRACT 
 
 
 
Cold chains are common in the food and pharmaceutical industries and also in some 

chemicalshipments. One common temperature range for a cold chain in pharmaceutical 

industries is 2to 8 °C. but the specific temperature (and time   at temperature) tolerances 

depend on theactual product being shipped. Unique to fresh produce cargoes, the cold chain 

requires toadditionally 

maintainproductspecificenvironmentparameterswhichincludeairqualitylevels (carbon dioxide, 

oxygen, humidity and others), which makes this the most complicatedcoldchain to operate. 

Through this study, the researcher tries to identify the key areas to be enhanced 

toimprove the overall efficiency of the cold chain logistics for pharmaceutical products 

likevaccines. 

The general objective of this study was to establish the influence of cold chainsupplylogistics 

on safety of vaccines in pharmaceutical distributors. The other objectives are 

todeterminehowstorageconditionsinpharmaceuticaldistributorsinfluencessafetyofvaccines, 

evaluate the influence of packaging in pharmaceutical distributors on the safety ofvaccines 

and to establish the extent to which technical capacity in pharmaceutical 

distributorsinfluencesafetyof Vaccines. 

 
 

Conveniencesamplingmethodhasusedintheresearchwork.Multiplechoicequestions have 

been chosen tocollecttheresponses from100 membersinvolved in coldchain logistics of 

pharmaceutical products. The data collected has been analyzed throughvarious statistical tools 

like Karl Pearson’s Correlation, Chi- square test and One-way Anovatest. Numerous new 

findings has been derived from this research has helped to provide fewsuggestions to improve 

the efficiency of the cold chain logistics for pharmaceutical productslikevaccines 

ofFlytonXpress. 
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CHAPTER 1 
 
 

1.1 INTRODUCTION 
 
 

A cold chain is a monitored temperature-controlled supply chain.The goal of the cold chainis 

to keep a sample or material within a certain temperature range during all stagesofdelivery, 

processing andstorage .Cold chains are widely used to ensure the viability of products in the 

pharmaceutical and agricultural sectors, and are critical components of vaccination programs 

and bio-medical surveillance activities. Many biological samples deteriorate when exposed to 

heat, sunlight, or fluorescent     light. When transporting and storing such biological 

substances, it is imperative that field and laboratory teams control environmental conditions, 

ensuring that exposure to potentially damaging environmental factors is minimized. 

 
The cold storage ,handling ,and distribution of temperature-sensitive drugsr epresent an 

increasingly important component of the global pharmaceutical supply chain. Clinical 

trialmaterial (CTM) or investigational medicinal products (IMP) are an important part of 

theearlieststagesofthelifesciencesupplychain.Giventheincreasednumberofglobalregulatory and 

standards-based guidance documents issued over the past two years, membersof the 

pharmaceutical supply chain are taking notice and making changes to ensure productquality 

and protect patient safety. The purpose of this paper is to review the various factorsaffecting 

Good Cold Chain Management Practices for Clinical Trial Materials/Investigational 

Medicinal Products. 

 
Cold Chain is a system of storing and transporting vaccine at the recommended temperature 

range from the point of manufacture to point of use.In order to provide potent and effective 

vaccine to the beneficiaries a vast cold chain infrastructure is required, which should have a 

network of Vaccine Stores ,Walk-in-coolers(WIC),Walk-in-

freezers(WIF),DeepFreezers(DF),Icelined Refrigerators(ILR) ,Refrigeratedtrucks, 

Vaccinevans, Coldboxes,Vaccine carriers and icepacks from national level tostatesup to the 

out reach sessions. The coldchain systemand vaccine flow inthe country:- The vaccinesare 

transportedfromthe manufacturer through air transport under the temperature range of 2-8oC 

to the primaryvaccinestores(GMSDs/State head quarter). 
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1.2 CompanyProfile 

 
Flyton Xpress is a pioneer in Logistics and Supply Chain Solutions in India. We, at 

FlytonXpress,offer comprehensive customdesigned logistics projects and supply chain 

management services to our customers. Ourhighly experienced professional satvarious 

locations in India ensure sustainable growth and development to enhance customer value 

andquality.Wehavesetbenchmarks incustomer satisfactionandservice. 

 
Within Flyton Xpress we take a consistent and systematic approach to Health and 

Safetymanagementwithinouroperations,thusgiving customers theconfidence tochoose 

ourservicesaboveall others. 

 
Flyton Xpress has an established Global Health and Safety Team comprising regional 

representation with direct accountability to the Regional and Global Leadership Teams. 

Thisaffords timely and effective reporting and management support for HSE initiatives. The 

teamis empowered to oversee and support company-wide compliance to a growing list of 

industry,customerand legislativerequirements. 

 
Within Flyton Xpress we promote an open reporting culture involving collaboration 

andactive dialogue between all stakeholders to effectively manage Health and Safety risks. 

Weseek to encourage an environment of awareness, participation and continuous 

improvement  in all aspects of Health &Safety, which we call ―Constant Care‖. 

 
A primary Health and Safety function within Flyton Xpress which sets us apart is that 

welisten to the clientto ensure Health andSafety initiativesbring added value toboth partiesand 

further protect our mutual business interests. In achieving this we prioritize Health &Safety as 

a corepillar within our business and decision making processes. 

 
At Flyton Xpress we place a great emphasis towards safety of all persons working for or with 

us in cluding our customers by using a Lost Time Incident(LTI) reporting structure 

augmented by adevelopinga wareness to Near Miss reporting 

 
Flyton Xpress treats the handling of Dangerous goods very seriously. To keep abreast 

ofdeveloping world markets, particularly those within mining, oil and gas exploration we 

areconstantlydevelopingourrobustdangerousgoodscompetencieswithinrelevantcorefunctionsto 

meet customer needs. 
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Flyton Xpress encourages active participation with our customers to promote Health 

andSafetyguidance,and knowledge sharing. 

 
SERVICES 

 
1. SUSTAINABLELOGISTICS 

 
Our extensive supply chain expertise and industry leadership in sustainable logistics 

allowsFlyton Xpress to develop practical solutions that enable our customers to 

simultaneously remove waste, reduce cost, and minimise environmental impacts in their 

supply chains. 

 
. 

 
 At Flyton Xpress, our global Supply Chain Development team sare ready to help you 

understand how logistics impacts your sustainability goals and give you the tools to 

integratesustainability into logistics decision making – all while improving supply chain 

performanceand reducing cost.On average, we find that cost and carbon have a 1:1ratio: if we 

canreduceyour carbonby1%, wecan reduceyour costs by1%. 

 
Measure      and      manage      carbon      emissions       in       your       supply       

chainTo enable you to work strategically with your logistics carbon footprint, we have 

developed a port folio of services, including the Supply Chain Carbon Check and the Supply 

Chain Carbon Dashboard, to enable you measure and manage your logistics carbon footprint. 

 
 

 End-to-endcarbonvisibility andmanagementtools–

understandthespecificactivitiescontributingtoyour CO2emissions 

 Logistics efficiency improvements – identification of tangible carbon and cost 

reductionpotentials 

 StrategyandKPIdevelopment–

letourexpertsworkwithyoutocreateandachieveyourlogisticssustainabilitygoals 
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 Internalawarenessandcapacitybuilding–wecanhelpyou 

integratesustainabilitywithyoursupplychain needs 

 Packagingoptimisation–choicesinpackagingdesigninfluencelogisticscostandcarbon. 

 
Our proven solutions demonstrate that green supply chains are lean supply chains – good 

forbothbusiness and theenvironment. 

 
2. OCEANFREIGHT 

 
Ocean transportation is the backbone of most global freight forwarding and key in 

optimisingyoursupplychain. With Flyton Xpressyouareinsafehands. 

 
Our hands-on services and strategic solutions are extensive and customised to meetyourevery 

need; whether assisting with expediting an urgent shipment or a strategic partner whocan 

provide competitive terms, identify and create short-term efficiencies and build up long-

termcompetitiveness. 

 
Extensive portfolio of carriers We are not ship owners, but transport managers who work 

closely with an extensive portfolioofglobaland regionalcarriers; providingyou withthebest 

solutions. 

 
Many of the world’s best known companies use us as their logistics partner of choice 

whendeliveringoverseas. 

 
FlytonXpress’soceanfreight 

 
 Local expertise and superior customer service from our knowledge able employees in our 280 

own of fices around the  world 

 Access to services from first class global carriers and regional niche carriers 

 Centralise docean procurement ensuring competitive rate sand terms 

 Multiple carrier solutions departing daily 

 Available capacity and space protecti on withmultiplecarriers 

 Cargo visibility through our ocean tracking system 

 Documentation management 

 Customs clearance/brokerage services 

 Cargo insurance services 



5  

 Pick-up,delivery and distribution. 
 
 
 
 
 

3. SUPPLYCHAINDEVELOPMENT 

Optimising your supply chain is a never ending task. Flyton Xpress can help you identify 

keyareasof improvement, thus reducingyourlogistics costs. 

Short-term  efficiency for long-term competitivenessOur supply chain development team 

is made up by more than 60 experts located in ourregional offices around the world. Backed 

by extensive experience in supply chainandproject management, we use proven methods and 

analytical tools to implement solutions thathelpyou maximise thevalue ofyour supplychain. 

In 2011, our Supply Chain Development team delivered more than 300 customer 

projectswithinmultipleindustries;morethanUSD130million inpotentialsavingswereidentified. 

Ourservicesinclude: 

 
 FlytonXpress’suniqueSupplyChainHealthcheckTM 

 Businessprocessmanagementandre-engineering 

 End-to-endsupplychainmodellingand inventoryoptimisation 

 Distributionnetworkmodellingandstrategicrecommendations 

 Warehouseanddistributiondesign andoperationprinciples 

 Greenlogisticsanalysisandsustainablerecommendations. 
 
 

 
4. AIRFREIGHT 

Reliable,globalairfreightusedfortherightreasons. 

If there is one thing we can all agree on, it’s that air cargo should only be used for the 

rightreasons. Often, there is no better option. But in many cases, the options just are not 

easilycomparable or actionable. As the manager of the world’s most extensive supply chains, 

wehave developed new ways to optimise the use of air cargo to reduce cost and carbon. Give 

usyour air cargo and we’re likely to reduce it. What other global air cargo provider can 

crediblysaythat? 
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International coverage 

Through our extensive network of hubs,we handle international air shipment of over 110,000 

tonnes annually. Our non-asset based operating style means that we don’t have ourown 

aircrafts; instead we work with a wide range of different airline carriers, getting the best 

available deal. Due to thisoperational scale we canplan according to your productions 

chedulesin order to improve inventory flow whilst still securing favourable rates. 

FlytonXpressprovides 

 
 Cost-effectiveservices-competitiveratesandtransit times 

 Greatercapacity-on mainlaneseven duringpeakseasons 

 Adequatelead times -for improved inventoryflow. 
 
 
 

1.3 INDUSTRYPROFILE 

 
The2015BiopharmaColdChainLandscape 

 
Although dealing with rising cost pressures from payers around the world, the 

biopharmaindustry is enjoying strong growth, especially in the US. The long-sought promise 

of usinggenomic information to develop drugs and diagnostics is starting to come home. 

Monoclonalantibodies (mAbs) have been premier productsin oncology (a strong growth area 

by itself)for several years; now, with new mAbs such as the so-called PSCK9s to treat 

cholesterol-relatedconditions, theirapplication is broadening. 

 
These high-value productsputanaddedemphasisonproper storage,transportationanddispensing.  

Maintaining  a  secure  ―cold  chain‖through  the  storage,  handling  and transportation of 

temperature-sensitive drugs, vaccines and blood products assures productquality and integrity 

for the benefit of the patient, and keeps the manufacturer, hospital,pharmacist, physician and 

nurse in compliance with various laws, regulations, guidelines andcodes. 

 
In clinical trials, where following protocols is so essential to obtaining meaningful 

results,maintainingthe cold chain also preserves the validityofthe tests. 
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It costs more to keep products at 2–8 °C or at frozen temperatures than it does to keep them 

atuncontrolledambientconditions,moretopackandtransportthemcold,andmoretobeableto 

demonstrate by process qualification or by measurement of each shipment that they 

stayedcold. But industry and society benefit enormously when temperature-sensitive drugs 

andbiological products can be made in efficient large batches, shipped around the world, 

anddeliveredas needed to the point of purchaseor use. 

 
Inthe6thannualforecastfromPharmaceuticalCommerce,we extend our market-trendpredictions 

for cold-chain and clinical-trial logistics to 2019, and provide insights on theforces that are 

driving or slowing growth across these essential global industries, and inparticularsegments 

andregions. 

 
For cold-chain logistics, the top drivers are the greater adoption of cold-chain 

productsinbothdevelopedanddevelopingmarkets,and thecontinued developmentofnewdrugs. 

The 

 
 

 
outlook is for continued expansion through 2019, at an average growth rate of about 6% 

peryear, about the same as the 6% uptrend in the 2012–2018 forecast last year, but with 

moregrowthin North America. 

 
For clinical trials logistics, a 2.5% average growth rate through 2019, vs. a 1–2% uptrend 

inthe2012–2018 forecast lastyear. 

 

Fig.2.Morethan$10billionwillbespentoncold-chainlogisticsin2015,ina 
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Global bio pharma logistics market of $58 billion 
 
 
 
           Marketscale 
 
 

Projected growth of cold-chain biopharma products will run roughly at twice the rate of the 

industry over all, according to our analysis (Fig.1),reaching more than $361billion worldwide 

in 2019. As of 2015, it exceeds $250 billion in value, and the special logistics 

formaintainingthequalityoftemperature-sensitiveproductsastheyareshippedfrommanufacturers 

to hospitals, clinics, pharmacies and patients around the world account formorethan 15%ofall 

biopharma logistics spending. 

 
Our forecast for biopharma cold-chain logistics spending (Fig. 2) in 2015 is about $10 

billionworldwide, in a $58-billion overall pharma logistics market, of which $7 billion will 

betransportation and $3 billion will be specialized tertiary packaging and instrumentation, 

such as in sulated boxes, blankets, phase-change materials, active-temperature-control 

shipping containers, and various temperature sensors and recorders (Fig.3). By 2019,cold-

chain bio pharma logistics spending will expand to $13 billion. 
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Clinical trial logistics is an adjacent and very substantial market for temperature-

assuredtransportation and packaging. It involves shipment of products to be used in trials to 

studysites that may be dispersed around the globe, and return of unused medicines, as well 

asshipment of medical samples to centralized analytical laboratories. Because of a recent 

uptickin number of new trials and enrollment, and a speedup in industry R&D spending 

overall, ourforecast now is for a continued expansion of clinical trials logistics spending at an 

average2.5%peryear rate. 

 

 
Growthdrivers 

 
 

Products requiring cold-chain handling are mainly bioengineered drugs, or biologics, 

derivedfrom living cells, delivered in liquid form by injection or infusion, and packaged in 

vials orsyringesor―pens.‖Mostofthedrugsarebrand-nameproprietaryproducts,withonlyafew 

considered ―biosimilars‖or generics,  while many biologics,such  as  blood  productsand 

vaccines,haveseveral ormanysuppliers ofverysimilar products, whether branded ornot. 

 
Some refrigerated products, such as various insulin products, are labeled to allow them to 

beheldatroomtemperatureforsometime.USPalso defines―controlledroomtemperature‖asa 

rangearound20–25°Cwithallowedexcursionsbetween15–30°C,andmosttabletsand 



10  

capsules are labeled for such non-cold-chain storage and handling. In the US, 

temperaturelimits for blood, plasma and some vaccines and other specific biological products 

are writteninto federal law and, while they overlap with ranges described by USP for drugs, 

they do notconform; for instance liquid red blood cells and liquid plasma may be stored at 1–

10 °C (34–50°F). 

 
The total value of bioengineered drug products is more than $150 billion worldwide, 

threetimes what it was 10years ago, and vaccines and blood products have expanded 

aswell.Most of these products are made in relatively small volumes and often for small 

populationswith chronic conditions, and sold at high prices, which can add up to $10,000 or 

$100,000 ormore per patient per year, with some exceptions, such as insulin products and 

childhoodimmunizationvaccines, which areused byhundredsof millions ofpatients peryear. 

 
Biotechnology products requiring cold-chain handling make up an increasing fraction of 

totalsales.Ofthetop50globaldrugproductsin2013,24requiredcold-chainhandling,accounting for 

$104 billion in sales. In 2010, the top 50 drugs included 18 cold-chain drugs,withsales of$73 

billion. 

 
The most widely prescribed of these brand-name cold-chain products are the various forms 

ofinsulin, such as Lantus Solostar, which had about 10 million prescriptions in the US last 

year,according to IMS Health. This is in the same order of magnitude as top non-cold-

chainbranded products, but much less than the100+ million annual prescription volume (US) 

ofthetop generic(hydrocodone/acetaminophen). 
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By2020,27ofthetop50sellerswillbedrugsrequiring2–8°Ccold-

chainstorageandhandling.Nineofthesearenew;theother18wereonthe2013Top50list(Fig.4). 
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Fig. 4. By 2020, 27 of the top 50 best-selling global drug products will require 2–8°C cold-

chainstorageand handling 

 
Newdrugsandspecialtydrugtrend 

 
 

In 2014, the FDA Center for Drug Evaluation & Research(CDER) approved 10 biologics,and 

30 new molecular entities, of which all the biologics but none of the NMEs require cold-

chainhandling.Thiscompareswithfour biologicsand24NMEs(twocold-chain) in2013. 

 
One of the new biologics, Opdivo (nivolumab), approved Dec-2014, is projected by 2020 

tobea$6 billion product, #9 on the ―top50‖ list. 

 
Review of vaccines andblood products at FDA is handled by the Center for 

BiologicsEvaluationandResearch(CBER).In2014,CBERapprovedanadditional16biologicprod

ucts,13 ofwhich requirecold-chain handling. 

 
In global volume, insulin is the largest cold-chain biopharma product. According to 

NovoNordisk, one of the original makers of insulin in the 1920s and still a market leader, the 

unitdemand for insulin worldwide grew 6% per year 2009–2014, with much faster growth 

inemerging markets such as China, which as of 2014 had about one-quarter of the 

world’sdiabetic population, but used only 6% of the world’s insulin. If every diabetes sufferer 

inChina received the same amount of insulin as a US diabetic, it would more than double 

theworld demand. This trend is translating into very substantial market growth. Since Novo 

isChina’sleading insulinsupplier,with60% 

share,marketgrowthalsodrivessubstantialbusinessgrowthforthem. Sanofi andLillyhavemost 

oftheremainingmarket. 

 
The company points to the growth in prevalence of diabetes, and the expansion of 

treatment,as driving forces for growth of insulin and other therapies. According to the 

InternationalDiabetes Federation, 382 million adults suffered from diabetes in 2013 (98 

million in China),andtheprevalenceofthisdiseasewillgrowto592millionadults—

oneintenadultsworldwide—by2035,about a 2%annualgrowth rate. 
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Bloodandplasmaproducts 
 
 

In the US particularly, blood and plasma products are produced and handled in high 

volumes.According to the US National Blood Collection and Utilization Survey, the US has 

about 16million blood donations per year; plasma donations were estimated at about 18 

million by thePlasmaProteinTherapeuticsAssociation.Thelargestcommercialsuppliers 

ofplasma-related 

 
productsareBaxterInternational,CSLBehring,GrifolsandOctapharma.Baxterhadrevenues of 

$15 billion in 2013, including such plasma-derived products as Advate clottingfactor and 

GammaGard immune globulin. 

 
As of 2014, the North American demand for immune globulin, a plasma component 

whichsellsforabout$100pergram,waspeggedatabout62,000kgperyear,withavalueofabout 

$6billion,withgrowthofabout 5%fromtheprior year. 

 
Overallcold-chainbiopharmaforecast,andbyregion 

 
Adding biotech, vaccines, blood, plasma and all other cold-chain products, the overall cold-

chain biopharma market is expected to exceed $250 billion this year, and to top $350 

billionby 2019,drivenby innovationinthemost-

developedmarkets,aswellasbyexpandeddistributionofcold-chainproductsin 

Asiaandthesouthern hemisphere. 

 
Cold-ChainLogisticsMarketSizingandForecast 

 
 

Wearecontinuingtopredictanexpansivefutureforcold-chainlogistics,drivenbyintroductions of 

new biotech therapies and even more by expanding usage of cold-chainproducts in 

developing countries, and shadowed by rapid non-cold-chain growth in thosecountries, 

particularlyChina. 

 
Our estimate of how much is spent per year on transportation and packaging for 

refrigeratedand frozen biopharma products is based on estimates of how many legs the 

products travel,how far, in  what amount, in what kind of protective or ―tertiary‖packaging 

with what instrumentationor phasechange materials ifany,andbywhat modeand speed. 
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As a starting point for the forecast, logistics for refrigerated and frozen drugs, biologics 

andblood products are estimated to have cost the   global industry about $9.0 billion in 

2013,about 17% of total biopharma logistics spending, which was about $53 billion. 

Forwardprojections are based on volume, and changing patterns of trade and distribution, 

with pricesheldconstant. 

 
Fig. 5. Growth in cold-chain spending will be faster in 

AsiaandNorthAmericathaninEuropeortheSouthernhemisphere 

 
 
 

 
Cold-chain spending is estimated to be about $10.1 billion in 2015, in a $58-billion 

totalpharma logistics market, and to grow to about $13.0 billion by 2019. Asia and the 

southernhemisphere will account for about the same amount of cold-chain logistics growth as 

NorthAmerica and Europe,andmorenon-cold-chaingrowth. 

 
With 20% of the world’s population, Europe and North America consume more than 60% 

ofits pharmaceutical products in dollar terms; if Asia and the rest of the world used drugs at 

thesame level, the global pharma market would bethree times as large. This forecast 

followsIMS and others in predicting how far that expansion will go by 2019, but it could be 

faster orslower(Fig. 5). 
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The proportion of cold-chain products within that mix is based on assumptions about 

newdrugs being approved, and more so on how quickly existing drugs are adopted. In the 

longterm, if biosimilars or other bio-generics dramatically reduce the price ofcold-chain 

drugs,the market could expand much more than three times, but within the scope of this 

forecast,expectations for biosimilars are minimal, and cold-chain growth is most related to the 

mid-costproducts such asinsulin ratherthan thehigher-cost biotech therapies. 

 
There are also assumptions about how cold-chain products are sourced. If developing 

marketsdo better than expected at manufacturing cold-chain products locally, that would tend 

toreducethelogisticsspending,butin the probable case thattheUS,Europe and Japan 

 
 

 
maintain a hold on these technologies that tend to continue to drive export trade and 

airlogistics. 

 
Clinical Trials Logistics 

Thee conomic importance of careful cold-chain handling is extremely high during the 

development and testing of a drug, because careless handling could spoil an 

experimentalprotocol, and prevent or delay approval of some beneficial and profitable new 

product. Whilethey are being developed, all drugs and also all medical samples generated get 

special handling, including the high est level softemperature assurance; for instance ,having 

temperatures checked and phase-change materials replenished at transit points between 

thefactoryand thestudysite, and between the studysiteand the lab. 

 
In 2015, there are more than 60,000 clinical trials in progress around the world, according 

tothe US National Institute of Health’s global ClinicalTrials.gov database. Most, if not all, 

ofthem take a very high level of care in logistics, whether the drugs or devices involved 

needrefrigerationornot.Phase3studies,whichprecedemarketingapproval,arethemostexpensive 

and account for the greatest fraction of R&D spending, due to per-patient costs 

thatexceed$40,000, accordingtoresearch firmCuttingEdgeInfoin a2011survey. 

 
Phase 3 trials also place the most demands for efficiency and speed on logistics providers 

andthemostpressureonthecoldchain,notjustforoutboundshipmentsofthedrugsbeingtested,butals

oforsendingunusedtestproductsbacktothemaker,andsendingmedical 
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samples to a central lab. Challenges include labeling, primary packaging, Customs 

clearance,barcodes, validated inventory systems, high volumes, temperature controls and 

associateddocumentation.Forthisandotherreasons,logisticsincludingpackaging,storageandtrans

portation of product and samples can account for several thousand dollars per patient,even as 

much as 50% of study budgets in an extreme case, according toindustry analystssuchas the 

Tufts Center fortheStudyof DrugDevelopment. 

 
According to the Pharmaceutical Research and Manufacturers of America (PhRMA), the 

UStradeassociation,therewere5,400drugsintheglobaldevelopmentpipelineasof2013,and 

$51.1 billion was spent by US companies in 2013 on R&D, more than ever before. 

Spendingwas up about 3% vs. the prior year, and exceeded the previous peak which was 

$50.7 billionin 2010. 

 
European pharma industry R&D was also up in 2013, about 2%, to €30.6 billion, from 

€30.0billion in 2012, according to EFPIA, the European Federation of Pharmaceutical 

IndustriesAssociations. 

 
Clinical-TrialsLogisticsForecast 

 
 

For this year’s forecast, we again approached clinical-trials logistics as a single global 

market(no regional breakdown) and weighed several bottom-up, as well as top-down 

measures,including: 

 
 Measuresandforecastsofclinical-

trialactivity,suchasfromtheUSNationalInstitutesof Health’sClinicalTrials.gov 

andvariousforecasters 

 MeasuresofR&Dspending 

 Revenueestimates forcompaniesdedicatedtoprovidingtheseservices 

 Documentedanalyses oftrial costs andbudgeting norms cited byindustryexperts. 

 
Since trials are normally completed in 3–4 years, the full impact of the 2009–2010 

R&Dslowdown was likely realized by 2013. Looking ahead and combining various measures, 

ourestimate for specialized logistics serving drug and biologics trials is $2.84 billion in 

2013,reaching$3.00 billion in 2015 and increasingto $3.29 billion by2019(Fig. 6). 
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Fig.6ClinicaltrialslogisticsoutlookisforanuptrendmatchinggeneralR&Dgrowthtrends 

 
The clinical logistics market could expand faster if companies start seeing greater returns 

onresearch, if trials shift again to distant foreign markets, and if biosimilar pathways to 

approvalareadoptedand provetobeprofitable. 

 
Future Direction 

 
 

The top-selling drug through 2020 is expected to be Humira, a monoclonal antibody 

thatrequires cold-chain handling. AbbVie—the Abbott Laboratories spinoff—said in late 

JanuarythatHumirasales wereup 10.6% in2014, to almost$12billion, from $10.7billion in 

2013 

 
whengrowthwas15%.SinceitsFDAapprovalinDecember2002fortreatmentofrheumatoid 

arthritis, Humira has received additional approvals for treatment of 

psoriasis,Crohn’sdiseaseandseveral otherconditions intheUS,Europeandelsewhere. 

 
Thirtyyearsaftermarketingapprovaloftheveryfirstgeneticallyengineereddrug—Genentech’s 

Humulin, a human insulin licensed to Lilly, in 1982—the industry is now in amiddle stage of 

growth. Because of their cost, products like Humira are used more in the USand Europe than 

elsewhere in the world, and even insulin is much more widely used in themost developed 

countries. As incomes rise, there is potential for all biotech and cold-chainproducts to expand 

in use by a factor of four or six or more, but high cost will limit how fastthis can happen. 

Demand is also rising, as populations in developing countries live longer 

andbecomemoresusceptibleto chronic diseasesandcancer. 

 
Potential for innovative new treatments also remains strong, as biopharma companies 

notchsuccessesindevelopingnewbio-engineered treatments for cancers 

andotherdiseases.Likewise, potential for biosimilars, whose impact seems to be always 

beyond the forecasthorizon. Though Humira’s patent expires in 2016, no generic is expected 

to replace it in theway Lipitor or other small molecule blockbusters were replaced. A 

biosimilar from CadilaHealthcareapproved inIndiainDec-2014 is soldfor1/5 of thepriceof  are  
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1.4 NEED FOR THE STUDY 

common in the food and pharmaceutical industries and also in some chemicalshipments. One 

common temperature range for a cold chain in pharmaceutical industries is 2to 8 °C. but the 

specific temperature (and time   at temperature) tolerances depend on theactual product being 

shipped. Unique to fresh produce cargoes, the cold chain requires toadditionally 

maintainproductspecificenvironmentparameterswhichincludeairqualitylevels (carbon dioxide, 

oxygen, humidity and others), which makes this the most complicatedcoldchain to operate. 

Through this study, the researcher tries to identify the key areas to be enhanced 

toimprove the overall efficiency of the cold chain logistics for pharmaceutical products 

likevaccineswith special reference toFlyton Xpress 

 
 

1.5 SCOPEOFTHE STUDY 
 

The major scope of the analys ison coldchainlogisticsinpharmaceuticals are 

 
a. To increase the longevity of the medical characteristics 

 
b. Maintain the temperature level for the vaccines 

 
c. Retain then nutritional value of vaccines 

 
d. Maintain the chemical substance of vaccines 

 
e. Reduce wastage and return of expired stock of vaccines 
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1.6 OBJECTIVES OF THE STUDY 
 
 
 

PRIMARYOBJECTIVE 
 

The general objective of this study wasto establish the influence of cold chain supply logistics 

on safety of vaccines with special reference to Flyton Xpress 

SECONDARY OBJECTIVES 
 
 
 

     1.To determine shows storage conditions in pharmaceutical distributors in fluencies safety 

of  vaccines. 

2. To determine the influence of transport systems on the safety of vaccines in 

pharmaceutical distributors. 

3. To evaluate the influence of packaging in pharmaceutical distributors on the safety of 

vaccines. 

4. To establish the extent to which technical capacity in pharmaceutical distributors 

influencesafetyof vaccines.
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1.7 LIMITATIONSOFTHE STUDY 

 

For any thing there should be some limitations like that my project also have certain 

limitations. The following are some limitations what I faced: 

 
1. The information provided by majority of ther respondent could also be biasedorin 

accurate. No independent verification of the data was possible. 

 
2. Time is one major constraint, which limits the effective data collection. 

 

3. Non-availability of data collection from all the people involved in cold chain logistics 

of pharmaceutical products 

4. The sample size is only 100 so the sample may not be truly representative of the total 

population 

5. Reliability and accuracy of the analysis depends on the respondents’open ness and 

trueness towards each question in the questionnaire. 
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          CHAPTER 2 

REVIEW OF LITERATURE 

LaboratoryColdChains: 
 

As medicine developed through the centuries the advances created the basis for 

diagnosticdiscoveries.Inthelatterpartofthe19thcenturytheclinicallaboratorystartedtobeestablish

ed.Bytheturnofthecenturymanyspecificchemical,haematologicalandbacteriological tests had 

been developed due to innovations in basic science (Berger, 

1999a)enablingtheclinicallaboratorytobeusedfordiagnosticpurposes.Differenttypesoflaboratori

esstartedtoemerge,includingphysiological,pharmaceutical,forensic,publichealth,clinical 

chemistryand microbiological (Berger, 1999b). 

Laboratories developed similarly in Britain and the United States of America (USA) due 

tothe influences of medical faculties in Europe (Petts, 2012; Race, Tillery,&Dysert, 

2004).The number of laboratory tests available increased dramatically over the 20th century. 

Thefirst half of the century was involved in developing individual biochemical methods for 

thevariety of parameters that medical professionals were interested in such as ion 

concentrationof elements in serum (Berger, 1999b). Because the refrigerator was not invented 

until the late1910s to early 1920s these methods did not require refrigeration. Today the range 

of differentanalysesavailable isnow wellover 

3000,andstillincreasing,althoughnotallwillbeavailableat each laboratory(Wians, 2009). 

Requests for laboratory investigations increased as medical professionals found the 

datauseful in establishing diagnoses. The desire to have this data prior to treatment led to 

theexpectationoffasterturnaroundtimesfortesting(Seligson,1966),somoreefficientmethodologie

s needed to be introduced. The first convenient and accurate kit-type 

diagnostictest,Clinitest®,wasintroducedin1941andmeasuredreducingsugarsinurine3(Chemical 

 
 

HeritageFoundation,2010). This was followed by Clinistix ®in 1956, the first dipstick which 

measured glucose inurine (Chemica lHeritage Foundation, 2010). 

Although Clinitest® has long been discontinued in modern laboratories dipsticks 

continuetoday with up to 10 parameters being measured by one dip in the urine. These types 

of testsdidnotrequirerefrigeration.Mechanisationfollowedwiththefirstclinicalautoanalyser 
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being introduced in 1959 (Berger, 1999b) andit was around this time that sub-ambientstorage 

of some reagents became essential. Such analysers could perform multiple tests 

onmuchsmaller 

samples of the patient’s blood (Seligson, 1966). In the 1960’s culture media became 

moresophisticated with antibiotics included as selective agents (Smith, 2005) necessitating 

storageat sub-ambient temperatures. The sixties also saw computers introduced into 

laboratories inEurope, Britain and the USA but they did not become mainstream until the 

1970’s-

1980’s(Keller,1982).Miniaturisationoflaboratorytechniquesbeganinthe1970swithmicrobiolog

yandimmunoassaysbeingtheinitialbeneficiaries’andthishasprogressedthroughall 

disciplines(Fung, 2002;Hansen,Hardesty,&Myers,1974;McGlennen,2001). 

Thereagentsforthesekit/reagentsneededtobestoredatsub-ambienttemperatures(Ammann, 2011; 

Ramanujam, Koelbl, & Ting, 1993). An example of this type of kit is theAPI® range 

manufactured by bioMériuex Inc. More recently these techniques have movedonto full 

automation especially in larger laboratories (Wu, 2006). The molecular era started 

in1943whenOswaldAvery(1877-1955)demonstratedthatdeoxyribonucleicacid(DNA)played a 

significant role in the carriage of genetic information (Bersch, 2006). Research intoDNA 

moved forward on multiple fronts with James Watson (b. 1928), Francis Crick (1916-2004), 

Maurice Wilkins (1916-2004) and Rosalind Franklin(1920-1958) all working 

ondefiningDNA’s structurein theearly1950’s (Bersch, 2006). 

In 1953 the peer reviewed academic journal Nature published this research and the 

findingswerewidelyaccepted.Thisalongwithfurtherdiscoveriesofcriticalenzymesandmanipulati

on techniques led to the development of new laboratory procedures. However, itwas not until 

the invention of the polymerase chain reaction (PCR) technique by Kary Mullis(b. 1944), in 

1983, that molecular methodologies moved from the research laboratory into theclinical 

laboratory (Tang, Procop, &Persing, 1997) providing enhanced sensitivity and 

fasterturnaroundtimes.Kitsthatusethistechniquerequiresub-ambienttemperatures.Kitssuchas 

 
 
 
 

. 
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The primers and probesneed to be kept at 4o C and the master mix that containstheenzymes 

and dinucleotides at -20o C but are provided together in the same kit. Today, thediagnostic 

industry is starting to move towards "black box" type testing methods 

(Bersch,2006)thatincludesthethreemainphasesofPCR,extraction,amplificationanddetection. 

Thistypeoftestingoftendoesnot 
 

require specialised staff or sub-ambient storage conditions for reagents. An example of this 

isthe Gene Expert® range of cartridges manufactured by Cepheid. To complicate matters 

thesupply chain's national and international regulations are moving towards "controlled 

roomtemperature" (CRT) requiring additional monitoring steps for ambient temperature 

packages,andaddingcomplexitytothetransportationprocess(HealthcareCommerceMediaCorpor

ation, April 09, 2010). Ultimately, even the ambient temperature "black box" 

productsbeingdeveloped bythe diagnostic industrywill come underthe CRT auspices. 

There is an abundance of literature and regulations on the development of drugs for 

humanuse including stability, experimental design and data analysis for the pharmaceutical 

industrybutfortheinvitrodevice(IVD)manufacturers,whomanufacturekitsfortheclinicallaborato

ry,thereareguidancedocumentsbutfewregulations.However,theneedforregulation 

wasreinforced by astudy performedin 2011 that showedthat devices that hadbeen deemed low 

risk and were not covered by regulations had resulted in serious healthproblems or death for 

some patients (Zuckerman, Brown, &Nissen, 2011). A draft documentwas issued by the Food 

and Drug Administration (FDA) that covered companion diagnostictests, with a deadline of31 

March 2013 but aslate as October 2013 the FDA were stilltalking about regulating but with 

no definitive action to date (Novales-Li, 2013). Currently,licenced laboratory developed tests 

(LDTs) and IVDs must be validated and any reagentsused, including calibrators, controls, and 

sample diluents, must undergo stability testing soconsumers know the temperature and 

storage limits of the product. In order to deliver anaccurate and precise result each of these 

components must be functioning properly. Stabilitystudies cover the following: expected 

shelf life or expiration date, temperature, humidity andphotostability, stress testing and 

storage conditions (Food and Drug Administration, 

2003;InternationalConferenceonHarmonisation,2003).Environmentalfactorssuchastemperatur

e,humidityand light canaffect thequalityand shelf lifeof aproduct. Stability 
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testing using the climatic zones helps establish a shelf life and the recommended 

storageconditionsforaproduct (Markens, 2009). 

The shelf life should be based on the long term study at the recommended storage 

condition.The product should also be subjected to elevated temperatures for an appropriate 

time periodto emulate the effect of short term excursions outside the recommended storage 

conditionswhichoccursduringshipping(WorldHealthOrganisation,2009).Thetime-

stressorexcursion hours are cumulative and includes all stages of the product's life from 

production tostorage in the central warehouse, then from the supplier to the distributor, which 

may meanexporting overseas,customsor border processing,andlastly fromthedistributor 

tothecustomer. At signed acceptance of the delivery the stress period is ended for the 

distributorcompanyas it has nocontrol over what happens post-delivery. 

All products of a temperature-sensitive nature should be labelled appropriately to alert 

thecustomer of the package’s storage requirements. The expectation is that the customer 

wouldhave procedures in place to manage the receipt of temperature-sensitive products. 

However,noproductsaresoldwiththecumulativestresshoursavailablemaking 

itallthemoreessential that all parties involved in the transportation of goods monitor and 

ensure that coldchainproducts arekeptat the recommended temperature. 

Knowledge of the stress hours originally available and how many have been used would 

beuseful to the purchaser. For most products the process of bringing a cold chain kit/reagent 

toambienttemperatureisarequirementbeforethetestcanbeperformed.Thespeedofchemicalreactio

nsarealteredatdifferenttemperaturesthereforetheprerequisiteofbringinga kit to room 

temperature is necessary because the kit/reagent willhave been designed towork in an ambient 

environment. These excursions should also be considered as time-stresshours outside the 

recommended storage conditions. Consideration should be given to howmany times a 

kit/reagent is brought to, and left, at ambient temperature in the laboratoryenvironment 

andifconsumption of the kit isslow then it should bediscardedprior tofinishingor reachingits 

expirydate. 
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CHAPTER 3 

RESEARCHMETHODOLOGY 

 
Fundamental to the success of any formal marketing research project is a 

soundresearchdesign.Agoodresearchdesignhasthecharacteristicsofproblemdefinition,specific

methods of data collection and analysis, time required for research project and estimate 

ofexpensestobeincurred.Thefunction ofaresearchdesignisto ensurethattherequire dataare 

collected accurately and economically. A research design is purely and simply theframework 

or plan for an analysis of data. It is a blue print that is followed in completing astudy. It 

resembles the architect`s blue-print (map) for constructing a house. It may beworthwhile to 

mention here that a research design is nothing more than the framework for thestudy ensures 

that the study will be relevant to the problem and the study will 

employeconomicalprocedures. 

 
Claireseltizetal defines ResearchDesign as―Research design is acatalogueofthe phases 

and facts relating to the formulation of a research effort. It is the arrangement ofcollection 

and analysis of data in a manner that aims to combine relevant to the researchpurposewith 

economyinprocedure‖. 

 
Threeimportantaboutresearchdesignare 

1. Thedesignofinvestigation should stem fromtheproblem 

2. Whether the designs are productive in a given problem setting depends on 

howimaginatively they are applied. An understanding of the basic design is 

needed sothattheycan bemodifiedto suit specificpurpose 

3. Thethreebasic designareasfollows 

i. ExploratoryResearchdesign 

ii. DescriptiveResearchdesign 

iii. CasualResearchdesign 

The Research design  used in the study is descriptive research design 
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3.1 RESEARCHDESIGN 
 
 

Descriptive research design is also called explanatory design. This is the one 

thatsimply describes something such as demographic characteristics. The descriptive study 

istypically concerned with determining frequency with which something occurs or how 

twovariables varytogether. 

 
3.2 SAMPLESIZE 

It refers to the number of elements of the population to sample. The sample size 

chosen for the survey is153 

 
3.3 DATASOURCES 

 
 

Afteridentifyinganddefiningtheresearchproblemanddeterminingspecificinformation 

required to solve the problem, the researcher`s task is to look the typeandsources of data 

which may yield the desired results. Data sources are of two types throughwhichdata is 

collected. 

Datasources maybeclassified as 

1. Primarydata 

2. Secondarydata 
 
 

PRIMARYDATA 

Primary data is the original data collected by the researcher first hand. It is 

collectedfor the first time through field survey. These are those that are gathered specifically, 

for the problem at hand. The various sources for collecting primary data are questionnaire, 

observation, interview etc. The primary source used for the study is questionnaire. 

 
SECONDARYDATA 

Secondarydataistheinformationwhichisalreadyavailableinpublishedorunpublished 

form. When the needed information is collected from the census of populationavailable in a 

library means then it is a secondary data. It is also used for collecting historicaldata. The 

various sources of secondary data are books, periodicals, journals, directories,magazines, 

statistical data sources etc. The secondary source used for this study is companyprofile,scope, 

need, review ofliterature. 
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3.4 RESEARCHINSTRUMENTS 

 
 

Research instrument are the instruments which isused for gathering or collecting 

information. The instruments used in the study are 

1. Directquestions 

2. Closeendquestions 

3. Dichotomousquestions 

4. Multiplechoicequestions 
 
 

DIRECTQUESTIONS 

Direct questions are just what their names indicate. They explicitly ask for the desired 

data. However the directness of the question also relates to the way are sponse is interpreted. 

 
CLOSEENDQUESTIONS 

Such questions are also called fixed alternative questions they refer to those 

questionsin which the respondent is given a limited number of alternative response frame 

which he/sheisto select one that most closelymatches his/heropinion or attitude. 

 
DICHOTOMOUSQUESTIONS 

A dichotomous question refers to one which offers the respondent a choice 

betweenonly two alternatives and reduces the issue to its simple terms. The fixed alternatives 

are ofthetype,yes/no, agree/disagree, true/falseetc. 

 
MULTIPLECHOICEQUESTIONS 

A multiple choice question refers to one which provides several set alternatives for 

itsanswers.Thus, itis amiddle ground betweenfree answersanddichotomous question. 

 
 
 

3.5 SAMPLING 

Collecting data about each and every unit of the population is called census method. 

The approach, where only a few units of population  under study are considered for analysis 
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Called sampling method. There are two main categories under which various sampling 

method can be put. 

The two categorie sare 

1. Probability sampling 

2. Non-probability sampling 

The sampling method adopted for the study is convenience sampling under non-

probabilitysampling. 

 
NON-PROBABILITYSAMPLING 

In non-probability sampling, the chance of any particular unit in the population being 

selected is unknown, since randomness is not involved in the selection process. But this 

doesnot mean that the findings obtained from non-probability sampling are of questionable 

value.If properly conducted their finding can be accurate as those obtained from probability 

sampling. The three frequencies used non-probability designs are 

1. Judgmentsampling 

2. Conveniencesampling 

3. Quotasampling 
 
 

3.6 CONVENIENCESAMPLING: 

In this method, the sample units are chosen primarily on the basis of the convenience 

to the investigator.The units selected may be each person who comes across the investigator. 

 
3.7 SAMPLEFRAME: 

A Sample frame may be defined as the listing of the general components of the 

individual units that comprise the defined population. 

 
3.8 SAMPLEDESIGN 

Sample design is the theoretical basis and the practice means by generalizing 

fromcharacteristics of relatively few of the comprising population. It is the method by which 

thesampleis chosen. 

 
 
 

3.9 ANALYTICALTOOLS 
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ANALYSISUSINGKARLPEARSON’SCORRELATION: 
 

Correlation analysis is the statistical tool used to measure the degree to which 

twovariables are linearly related to each other. Correlation measures the degree of 

associationbetween two variables. The Pearson product-moment correlation coefficient is a 

measure ofthe strengthand direction of association that exists between two variables 

measured on atleastan interval scale.It is denoted bythesymbolr. 

 
 

√ √ 
 

CHI-SQUARE TEST I– (Ψ2) 
 

Achi-squaredtest,alsoreferredtoaschi-squaretestorχ2test,isanystatisticalhypothesis test in 

which the sampling distribution of the test statistic is a chi-squareddistribution when the 

null hypothesis is true, or any in which this is asymptotically true,meaning that the sampling 

distribution (if the null hypothesis is true) can be made toapproximateachi-

squareddistributionascloselyasdesiredbymakingthesamplesizelargeenough. 

 
The χ2 test was first used by Karl Pearson in the year 1980. The quantity χ2 describes 

themagnitudeof thediscrepancybetween theoryandobservation. 

Itiscalculatedusing: 
 
 

χ= Σ [(    )2 /     ]with (n - 1) degrees of 

freedom.Where,refers to the observed frequency &to the expected 

frequencies.χ²wasusedasatest ofindependence andgoodness offit. 

 
PERCENTAGES 

Percentagesrefertoaspecialkindofratio.Percentagesareusedinmakingcomparisonbetwee

ntwoormoreseriesofdata.Percentagesareusedtodescriberelationships,it is expressed as. 

Percentage=(noofemployees/totalnoofemployees) 100 
 
 

CHARTS: 
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Charts are graphic displays of data for easy understanding of relative positions that 

isnot always possible with descriptive words or numbers. Types of charts commonly used 

inbusinessdatapresentation are:Barand pie. 

 
 
 

BARCHARTS: 

The bar chart is commonly used for presentation of qualitative data. The data can 

becontinuous or discrete data, which are plotted against discrete data intervals. The vertical 

bardiagram, also called bar chart where the length or height of bars represent the numerical 

valueof the event or measurement. Width or gap between the bars is of no significance to the 

barchartdata, but theyareuniform in a diagram. 
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                                                       CHAPTER 4 

     DATA ANALSIS AND INTERPRETATION 

4.1 PERCENTAGE ANALYSIS 
 

TABLE  1 AGEOFTHE RESPONDENT 

 

Age(in yrs) No.ofRespondents %ofRespondents 

20-30 96 62.7% 

30-40 35 22.9% 

40-50 22 14.4% 

above50 0 0 

Total 153 153% 

 

 
 
 
 

CHART 1 : AGE OF THE RESPONDENT 
 
Source : primary data 
 

            INTERPRETATION: 

62.7% of the respondents belong to the age group between 20-30 , 22.9% of the respondents 

belongs to the age group between 30-40, 14.4 % of the respondents belongs to the age group 

between 40-50 and 0% of  the respondents belongs to  the age group above 50. 

INFERENCE: 

Therefore  62.7% of  the respondents belong to the age group between 20-30. 
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TABLE 2 : GENDER OF THE  RESPONDENT 
 

Gender No.ofRespondents %ofRespondents 

Male 110 71.9% 

Female 43 28.1% 

Total 153 153% 

 
 

CHART 2 :GENDER OF THE  RESPONDENT 
 

 

              Source: primary data 

             INTERPRETATION : 

71.2% of the respondents are male and 28.1% of the respondents are female. 

INFERENCE : 

Therefore 71.2% of  the respondents are male. 



33  

 
TABLE 3 :EDUCATION OF THE RESPONDENT 

 
EducationalQualification No.ofRespondents %ofRespondents 

Graduate 61 39.9% 

PostGraduate 52 34% 

ITI 30 19.6% 

Diploma 
10 6.5% 

Total 153 153% 

 
 

CHART 3: EDUCATION OF THE RESPONDENT 

               Source: primary data 
 
              INTERPRETATION : 
 

39.9% of the respondents are graduate, 34% of the respondent sare ITI, 19.6% of the 

respondents are post graduate, 6.5 % of the respondents are diploma 

 

INFERENCE. 

Therefore 39.9% of the respondents are graduate. 
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TABLE 4 :EXPERIENCE  OF THE  RESPONDENT 

 
 

Experience No.ofRespondents %ofRespondents 

0–1year 40 26.1% 

1.1–3years 36 23.5% 

3.1–6years 48 31.4% 

6.1–10years 24 15.7% 

Morethan 10 Years 3 3.3% 

Total 153 153% 

 
 

CHART 4 :EXPERIENCE OF THE RESPONDENT 

             Source: primary data 
 
             INTREPRETATION: 
 
               26.1% of the respondents have 1.1–3 years of experience ,23.5% of the respondents have 0 

– 1 years of experience, 31.4% of the respondents have 3.1 – 6 years of experience, 15.7% 

ofthe respondents have 6 .1– 10 years of experience & 3.3% of the respondents have more 

than 10Years of experience. 

INFERENCE 

Therefore 31.4% of the respondents have 3.1– 6years of experience. 
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TABLE 5: INCOME OF THE  RESPONDENT 
 
 

Income No.ofRespondents %ofRespondents 

10,000-20,000 30 19.6% 

20,000-30,000 34 22.2% 

30,000-40,000 40 26.1% 

40,000-50,000 39 25.5% 

above50,000 
10 6.5% 

Total 153 153% 

 
CHART 5: INCOME OF THE  RESPONDENT 

 

           Source: primary data 
 
            INTERPRETATION: 

22.2% of the respondents income range between Rs.20,000-30,000, 19.6% of the respondents 

are income range between Rs.10,000-20,000, 26.1% of the respondents income range 

between Rs.30,000-40,000, 25.5% of the respondents income range between Rs.40,000-

50,000, 6.5% of  the respondents income are aboveRs.50,000. 

INFERENCE: 

Therefore 26.1% of the respondents income range between Rs.30,000-40,000. 
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TABLE 6: THE MAJOR PURPOSE OF COLD CHAIN SUPPLY LOGISTICS IN 

PHARMACEUTICAL INDUSTRY 

 

Particulars 
No.ofRespondents %ofRespondents 

Longevity of the medical 

characteristics 

 
 
25 

 
 
16.3% 

Maintain the temperature level 

for the vaccines 

 
 
71 

 
 
46.4% 

Retain the nutritional value 
37 24.2% 

Maintain the chemical 

substance 

 
 
20 

 
 
13.1% 

Total 153 153% 

 
 

CHART 6 : THE  MAJOR  PURPOSE OF COLD CHAIN SUPPLY LOGISTICS 

IN PHARMACEUTICAL  INDUSTRY 

 
 
 
 
 
 
 

                          

           Source: primary data 

          INTERPRETATION: 
 

46.4% of the respondents says Maintaining the temperature level for the  vacciane, 16.3% of 

the respondemts says longitivity of the medical characteristics, 24.2% of the respondents says 

retaining the nutritional value, 13.1% of the respondents says maintaining the chemical 

substance 

           INFERENCE :  

             Therefore  46.4% of the respondents says maintaining the temperature level of vaccine
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                TABLE 7: THE MAIN OBJECTIVE OF COLD CHAIN SUPPLY LOGISTICS IN    

PHARMACEUTICAL INDUSTRY 

Particulars 
No. of 

Respondents 
 
%ofRespondents 

Reduce costs 
38 24.8% 

Reduce wastage and 

return of expired stock 

 
 
55 

 
 
35.9% 

Improve product integrity 
43 28.1% 

Increase customer   

satisfaction 

 
 
17 

 
 
11.1% 

Total 153 153% 

 
 

              CHART 7: THE MAIN OBJECTIVE OF COLD CHAIN SUPPLY LOGISTICS IN      

PHARMACEUTICAL INDUSTRY 

      Source : primary data 
  
      INTERPRETATION: 
            

           11.1% of the respondents says that increase the customer satisfaction, 28.1% of the 

respondents says that to improve the product integrity, 24.8% of the respondents says to 

reduce the costs, 35.9% of the respondents say to reduce the wastage and return of expired 

stock. 

     INFERENCE  

                 Therefore 35.9% of the respondents say to reduce the wastage and return of expired stock. 
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TABLE 8: THE  MAJOR  ISSUE  FOR  THE  TRANSPORT  PROBLEMS  IN COLD CHAIN 

SUPPLY  LOGISTICS  IN PHARMACEUTICAL INDUSTRY 

 

Particulars 
No.ofRespondents %ofRespondents 

Lack of planning for 

maintenance and cold 

chain rehabilitation 

 
 

 
40 

 
 

 
26.1% 

Incorrect use of 

the Vaccines Vial Monitor 

(VVM) as a management 

tool 

 
 
 
 
 
43 

 
 
 
 
 
28.1% 

Lack of planning for 

emergencies 

 
 
20 

 
 
13.1% 

Frequent break downs in 

cold chain 

 
 
12 

 
 
7.8% 

Total 153 153% 

 
CHART 8: THE MAJOR ISSUE FOR THE TRANSPORT PROBLEMS IN COLD 

CHAIN SUPPLY LOGISTICS  IN PHARMACEUTICAL INDUSTRY 
 

         Source : primary data  
 
          INTERPRETATION: 

               28.1% of the respondents says incorrect use of the Vaccines Vial Monitor(VVM) as a 

management tool ,13.1% of the respondents mention that the lack of planning for emergencies causes 

the 26.1% of the respondents mention that the lack of planning for maintenance and cold chain 

rehabilitation, 7.8% of the respondents mention that the frequent breakdowns in cold chain. 
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    INFERENCE :  
   
            28.1% of the respondents says incorrect use of the Vaccines Vial Monitor (VVM) as a management tool
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TABLE 9: THE MOST PRELIMINARY REQUIREMENT IN COLD CHAIN 

SUPPLY LOGISTICS  FOR VACCINES 

Particulars 
No.of Respondents %ofRespondents 

Refrigerated warehouse 
39 25.5% 

Refrigerated transportation 
67 43.8% 

Both Refrigerated 

warehouse & Refrigerated  

transportation 

 
 

 
47 

 
 

 
30.7% 

Total 153 153% 

    CHART 9: THE MOST PRELIMINARY REQUIREMENT IN COLD CHAIN SUPPLY 

LOGISTICS  FOR VACCINES 

 

          Source : primary data 

            INTERPRETATION 

30.7% of the respondent preferred both the refrigerated warehouse & refrigerated 

transportation, 43.8% of the respondent spreferred the refrigerated transportation 25.5% of  

the respondents preferred the refrigereated warehouse. 

 

INFERENCE: 

 

Therefore 43.8% of the respondents preferred the refrigerated transportation 
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TABLE 10: TRANSPORT SYSTEMS INFLUENCE THE SAFETY OF VACCINES IN 

PHARMACEUTICAL DISTRIBUTORS 

Particulars No.ofRespondents %ofRespondents 

Strongly agree 
28 18.3% 

Agree 
48 32.7% 

Neutral 
47 31.7% 

Disagree 
25 16.3% 

Strongly Disagree 
6 3.9% 

Total 153 153% 

 
CHART 10: TRANSPORT SYSTEMS IN FLUENCE THE SAFETY OF VACCINES 

IN PHARMACEUTICAL DISTRIBUTORS 

 

        Source: Primary data 
 
 

              INTERPRETATION : 
 

32.7% of the respondents says agreed  18.3% of the respondents says strongly agree 30.7% of 

the respondents says neutrally agreed  16.3% of the respondents says Disagreed 3.9% of the 

respondents says Strongly Disagreed  

INFERENCE: 
 

Therefore 32.7% of the respondents agreed with the transport systems which influence the 

safety of vaccines in pharmaceutical distributors. 
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TABLE 11: RANKS THE PROBLEMS FACED FROM CARRIERS DURING COLD CHAIN 

SUPPLY LOGISTICS IN MAINTAINING THE  SAFETY OF VACCINES 

 

Particulars No. of 

Respondents 

%ofRespondents 

Delivery delay 30 19.6% 

Damaging of packages 47 30.7% 

Frequent rise in forwarding cost 40 26.1% 

Lack of proper communication 22 14.4% 
Bulk-Order Priority 14 9.2% 

Total 153 153% 
 
 
 

CHART 11: RANKS THE PROBLEMS FACED FROM CARRIERS DURING COLD 

CHAIN SUPPLY LOGISTICS IN MAINTAINING THE SAFETY OF VACCINES 

 

         Source : primary data 
            
         INTERPRETATION : 

9.2% of the respondents says Bulk- Order Priority  30.7% of the respondents for damaging of 

packages ,14.4%of the respondents for lack of proper communication  26.1% of the 

respondents for frequent rise in forwarding cost  19.6% of the respondents for delivery delay  

 
 
          INFERENCE : 
 
 
                Therefore 30.7% of the respondents for damaging of packages which causes the problems faced from 
carriers during cold chain supply logistics in maintaining the safety of vaccine
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       TABLE 12 : THE  PROCESS  FACES  MORE  PROBLEMS  IN THE COLD CHAIN 

SUPPLY LOGISTICS OFVACCINES 

 

Particulars 
No.ofRespondents %ofRespondents 

Packaging House 
30 19.6% 

Pre-cooling 
65 42.5% 

Refrigeratedtransport 
39 25.5% 

ColdStorage 
19 12.4% 

Total 153 153% 

 
CHART 12: THE PROCESS FACES MORE PROBLEMS IN THE COLD CHAIN 

SUPPLY LOGISTICS IN VACCINES 

 Source : primary data 

INTERPRETATION: 

25.5% of the respondents say that the refrigerated transport , 42.5% of the respondents say 

that the pre-cooling transport  12.4%of the respondents say that the cold storage 

transportation 19.6% of the respondents say that the packaging house transport . 

 

 

INFERENCE : 

 

Therefore 42.5% of the respondents say that the pre-cooling process faces more problems in 

the cold chain supply logistics of vaccines. 
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                TABLE 13 TECHNOLOGIES  IS WIDELY USED FOR PACKAGING OF      

VACCINES IN COLD  CHAIN  SUPPLY  LOGISTICS 

 

Particulars No.ofRespondents %ofRespondents 

DryIce 
26 17% 

GelPacks 
33 21.6% 

EutecticPlates 
45 29.4% 

LiquidNitrogen 
27 17.6% 

Quilts 
13 8.5% 

Reefers 
9 5.9% 

Total 153 153% 

 

              CHART 13: TECHNOLOGIES IS WIDELY USED FOR PACKAGING OF 

VACCINES  IN  COLD CHAIN  SUPPLY  LOGISTICS 

 
     Source: primary data 
 
     INTREPRETATION: 
 

        5.9% of the respondents say that Reefers, 29.4% of the respondents say that Eutectic 

plates,17% of the respondents say that   DryIce, 21.6% of the respondents say that Gel Packs, 

8.5% of the respondents say that Quilts , 17.60% of the respondents say that Liquid Nitrogen  

    
     INFERENCE : 
 

          Therefore 29.4% of the respondents say that Eutectic Plates is widely used for 

packaging of vaccines in cold chain supply logistics. 
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TABLE 14 : THE PACKAGING HAS A BIG INFLUENCE IN PHARMACEUTICAL 

DISTRIBUTORS ON THE SAFETY OFVACCINES 

 
 
 
 

Particulars 
No.ofRespondents %ofRespondents 

Stronglyagree 
33 21.6% 

Agree 
48 31.4% 

Neutral 
46 30.1% 

Disagree 
12 7.9% 

StronglyDisagree  
13 

 
8.5% 

Total 153 153% 

 

              CHART 14 : THE PACKAGING HAS A BIG INFLUENCE IN PHARMACEUTICAL 

DISTRIBUTORS ON THE SAFETY OF VACCINES 

 

Source: primary data 

INTERPRETATION: 

21.6%of the respondents strongly agreed,31.4% of the respondents agreed 30.1%of the 

respondents neutrally agreed, 7.9%of the respondents strongly disagreed, 8.5% of the 

respondents says disagreed 

 

INFERENCE: 
 

Therefore 31.4% of the respondents are agreed with the packaging has a big influence in 

pharmaceutical distributors on the safety of vaccines 

. 
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             TABLE 15 : THE MAJOR CHALLENGES IN THE COLD CHAIN SUPPLY 

LOGISTICS  IN PHARMACEUTICAL INDUSTRY 

 

Particulars 
No.ofRespondents %ofRespondents 

RisingrealEstatecost 
27 17.6% 

Highenergycost 
78 51% 

FDIrestrictions inretail 
36 23.5%% 

Lack of proper 

infrastructure 

 
 
12 

 
 
7.8% 

Total 153 153% 

 
 

CHART 15: THE MAJOR CHALLENGES IN THE COLD CHAIN SUPPLY 

LOGISTICS  IN PHARMACEUTICAL INDUSTRY 

             Source: Primary data 
 
 

              INTERPRETATION: 

23.5% of the respondents say that FDI restrictions in retail, 51% of the respondents say that 

high energy cost ,7.8% of the respondents say that lack of proper infrastructure ,17.6% of the 

respondents say that rising real estate cost  

 
 

INFERENCE: 
 

Therefore 51% of the respondents say that high energy cost isthe major challenges in the cold 

chain supply logistics in pharmaceutical industry. 
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TABLE 16: THE COMMON TEMPERATURE RANGE FOR A COLD CHAIN IN 

PHARMACEUTICAL  INDUSTRIES IS  2 TO8°C 

 

Particulars 
No.ofRespondents %ofRespondents 

Stronglyagree 
30 19.6% 

Agree 
56 36.6 

Neutral 
44 28.8% 

Disagree 
17 11.1% 

StronglyDisagree 
6 3.9% 

Total 153 153% 

 

    CHART 16 : THE COMMON TEMPERATURE RANGE FOR A COLD CHAIN IN 

PHARMACEUTICAL INDUSTRIES IS 2 TO 8⁰C 

 
 

       Source : primary data 
 
      INTERPRETATION : 
 

                19.6% of the respondents strongly agree, 36.6% of the respondents agree, 28.8% 

of the respondents neutrally agree 11.1% of the respondents disagree 3.9% of the respondents 

strongly disagree 

INFERENCE: 
 

Therefore 36.6% of the respondents agree with the common temperature range for a cold 

chain in pharmaceutical industries is 2 to 8°c. 
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         TABLE 17 SATISFACTION LEVEL WITH THE OVERALL QUALITY SYSTEM 

(NON CONFORMANCES AND CAPA'S) IN THE COLD CHAIN SUPPLY LOGISTICS FOR 

VACCINES 

 

Particulars 
No.ofRespondents %ofRespondents 

HighlySatisfied 
29 19% 

Satisfied 
54 35.5% 

NeitherSatisfied Nor 

Dissatisfied 

 
 
39 

 
 
25.5% 

Dissatisfied 
23 15% 

Highly Dissatisfied 
8 5.2% 

Total 153 153% 

 
CHART 17: SATISFACTION LEVEL WITH THE OVERALL QUALITY SYSTEM 

(NON CONFORMANCES AND CAPA’S) IN THE COLD CHAIN SUPPLY 

LOGISTICS  FOR VACCINES 

 
            Source : primary data 

            

           INTERPRETYATION: 

19% of the respondents are Highly Satisfied, 35.3% of the respondents are Satisfied 

25.5% of the respondents are Neither Satisfied Nor Dissatisfied 15% of the respondents are 

Dissatisfied 5.2% ofthe respondents are Highly Dissatisfied. 

INFERENCE: 
 
                  Therefore 35.3% of the respondents are Satisfied with the overall quality system (non conformances 

 and capa's)  in the cold chain supply logistics for vaccines 
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TABLE 18 OPINION ABOUT THE TECHNICAL CAPACITY IN 

PHARMACEUTICAL DISTRIBUTORS 

 

Particulars 
No.ofRespondents %ofRespondents 

Excellent 
22 14.4% 

VeryGood 
56 36.6% 

Good 
46 30.1% 

Average 
21 13.7% 

Poor 
8 5.2% 

Total 153 153% 

 
 
 

             CHART 18: OPINION ABOUT  THE TECHNICAL CAPACITY IN 

PHARMACEUTICALDISTRIBUTORS 

 

          Source: primary data  
 
        INTERPRETATION: 
 

           14.4% of the respondents have an excellent opinion 36.6% of the respondents have a 

very good opinion30.1% of the respondents have good opinion13.7% of the respondents have 

an average 5.2% of the respondents have a poor opinion 

INFERENCE: 
 

therefore 36.6% of the respondents have an very good opinion about the technical capacity 

inpharmaceutical distributors. 
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TABLE19 :TRACKING OF VACCINES  IN COLD CHAIN SUPPLY LOGISTICS 

 
Particulars 

No.ofRespondents %ofRespondents 

Communicationchannel 
41 26.8% 

Webenabledsystem 
73 47.7% 

GPRSsystem 39 25.5% 

Total 153 153% 

 
CHART19: TRACKING OF VACCINESIN COLD CHAIN SUPPL YLOGISTICS 

 

 
 

 
INTERPRETATION: 

 
25.5% of the respondents prefer the communication channel for tracking of vaccines in 

coldchain supply logistics, 47.7% of the respondentsprefer the web enabled system for 

trackingof vaccines in cold chain supply logistics, 25.5% of the respondents prefer the GPRS 

systemfortrackingof vaccines in cold chainsupplylogistics. 

INFERENCE: 
 

Therefore 47.7% of the respondents prefer the web enabled sytem for tracking of vaccines 

incoldchain supplylogistics. 
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4.2 CHI-SQUARE 
 
 

CHI-SQUARE TEST I– (ψ2) 
 

Chi-square is the sum of the squared difference observed(o)and the expected (e)data 

(or the deviation, d), divided by the expected datain all possible categories. 

Null hypothesis(Ho): 
 

There is a relationship between the Experience and Income. 

 
Alternate hypothesis(H1): 

 
There is no relationship between the Experience andIncome. 

 
 
 
 

CaseProcessingSummary 
 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

EXPERIENCE

 *

INCOME 

153 153.0% 0 .0% 153 153.0% 
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EXPERIENCE*INCOMECrosstabulation 
 

 INCOME  
 
 
Total 

10,000- 

20,000 

20,000- 

30,000 

30,000- 

40,000 

40,000- 

50,000 

above 

50,000 

EXPERI

ENCE 

0–1year Count 25 0 0 0 0 25 

 % within 

EXPERIENC

E 

153.0% .0% .0% .0% .0% 153.0 

% 

 % within 

INCOME 

96.2% .0% .0% .0% .0% 25.0 

% 

 %ofTotal 25.0% .0% .0% .0% .0% 25.0 

% 

1.1–3years Count 1 41 1 0 0 43 

 % within 

EXPERIENC

E 

2.3% 95.3% 2.3% .0% .0% 153.0 

% 

 % within 

INCOME 

3.8% 153.0% 5.9% .0% .0% 43.0 

% 

 %of Total 1.0% 41.0% 1.0% .0% .0% 43.0 

% 

3.1–6years Count 0 0 15 0 0 15 

 % within 

EXPERIENC

E 

.0% .0% 153.0% .0% .0% 153.0 

% 

 % within 

INCOME 

.0% .0% 88.2% .0% .0% 15.0 

% 

 %of Total .0% .0% 15.0% .0% .0% 15.0 

% 

6 .1– 10 Count 0 0 1 9 0 10 
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 years % within 

EXPERIENC

E 

.0% .0% 10.0% 90.0% .0% 153.0 

% 

% within 

INCOME 

.0% .0% 5.9% 90.0% .0% 10.0 

% 

%ofTotal .0% .0% 1.0% 9.0% .0% 10.0 

% 

More

 than

10Years 

Count 0 0 0 1 6 7 

% within 

EXPERIENC

E 

.0% .0% .0% 14.3% 85.7% 153.0 

% 

 % within 

INCOME 

.0% .0% .0% 10.0% 153.0% 7.0% 

 %ofTotal .0% .0% .0% 1.0% 6.0% 7.0% 

Total  Count 26 41 17 10 6 153 

  % within 

EXPERIENC

E 

26.0% 41.0% 17.0% 10.0% 6.0% 100.0 

% 

  % within 

INCOME 

153.0% 153.0% 153.0% 153.0% 153.0% 153.0 

% 

  %of Total 26.0% 41.0% 17.0% 10.0% 6.0% 153.0 

% 
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Chi-SquareTests 
 

  
Value 

 
df 

Asymp.Sig. 

(2-sided) 

PearsonChi-Square 348.695a 16 .000 

LikelihoodRatio 252.024 16 .000 

Linear-by-Linear 

Association 

96.062 1 .000 

NofValidCases 153   

a.19cells(76.0%)haveexpectedcountlessthan5.Theminimum 

expected count is.42. 

 
DegreeofFreedom=(r-1)*(c-1) 

 
=4*4=16 

 
Calculated value = 

348.695Tabulated value= 

26.296Z=Zcal>Ztab 

Z=348.695>26.296 

 
Hence, the Alternate hypothesis[H1] is accepted 

 
INFERENCE: 

 
Since the calculated value is greater than the tabulated value, we accept the 

alternate hypothesis and hence there is a relationship between the Experience and Income. 
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4.3 ANOVA 

 

ONE-WAY ANOVA CLASSIFICATION 
 

Null hypothesis(Ho): 
 

There is a significance difference between the Transport systems influence 

the safety of vaccines in pharmaceutical distributors and the packaging has a big influence in 

pharmaceutical distributors on the safety of vaccines. 

Alternate hypothesis(H1): 
 

There is no significance difference between the Transport systems 

influence the safety of vaccines in pharmaceutical distributors and the packaging has a big 

influence in pharmaceutical distributors on the safety of vaccines. 

Descriptives 

Transport systems influence the safety of vaccines in pharmaceutical distributors 
 

  
 
 

 
N 

 
 
 

 
Mean 

 

 
Std.Devia

tion 

 

 
Std.E

rror 

95% Confidence 

IntervalforMean 

 

 
Minim

um 

 

 
Maxim

um 

Lower 

Bound 

Upper 

Bound 

Strongly 

agree 

42 1.36 .485 .075 1.21 1.51 1 2 

Agree 22 2.36 .492 .105 2.15 2.58 2 3 

Neutral 15 3.00 .000 .000 3.00 3.00 3 3 

Disagree 10 3.80 .422 .133 3.50 4.10 3 4 

Strongly 

Disagree 

11 4.82 .405 .122 4.55 5.09 4 5 

Total 153 2.45 1.242 .124 2.20 2.70 1 5 
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Test of  Homogeneity of Variances 

Transport systems influence the safety of 

vaccines in pharmaceutical distributors 

Levene 

Statistic 
 
df1 

 
df2 

 
Sig. 

26.161 4 95 .000 

 
 

 
ANOVA 

Transport systems influence the safety of vaccines in pharmaceutical 

distributors 

 Sum of 

Squares 
 
df 

Mean 

Square 
 
F 

 
Sig. 

Between 

Groups 

134.780 4 33.695 178.130 .000 

WithinGroups 17.970 95 .189 

Total 152.750 99  

 
 
 
 

 
Calculated value = 

178.130Tabulated 

value=2.47 

F=Fcal>Ftab F=178.130>2.47 
 

Hence, the Alternate hypothesis[H1]is accepted. 
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4.4 CORRELATION 
 

ANALYSISUSINGKARLPEARSON’SCORRELATION 
 

Correlation analysis is the statistical tool used to measure the degree to which two 

variablesare linearly related to each other. Correlation measures the degree of association 

between twovariables. 

Nullhypothesis(H0): 
 

There is positive relationship between the major purpose of cold chain 

supplylogistics in pharmaceutical industry and the main objective of cold chain supply 

logistics inpharmaceutical industry. 

Alternatehypothesis(H1): 
 

There is negative relationship between the major purpose of cold chain 

supplylogistics in pharmaceutical industry and the main objective of cold chain supply 

logistics inpharmaceutical industry. 

 
 

Correlations 



 

 

THE MAJOR 

PURPOSE OF COLD 

CHAINSUPPLY 

LOGISTICS IN 

PHARMACEUTICAL 

INDUSTRY 

Pearson

Correlation

Sig.(2-

N 

THE MAIN 

OBJECTIVE OF 

COLD CHAIN 

SUPPLY LOGISTICS 

IN 

PHARMACEUTICAL 

INDUSTRY 

Pearson

Correlation

Sig.(2-

N 

**.Correlation is significant at the
 
 
 
 
 
 
 
 
 
 

 

r=.913 
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THEMAJOR

PURPOSEO

F

 COLD

CHAINSUP

PLYLOGIS

TICSINPHA

RMACEUTI

CAL 

INDUSTRY 

 
THE 

MAINOBJE

CTIVEOF

 COLD

CHAINSUP

PLYLOGIS

TICSINPHA

RMACEUTI

CAL 

INDUSTRY 

Pearson 

Correlation 

1 .913** 

-tailed)  .000 

153 153 

Pearson 

Correlation 

.913** 1 

-tailed) .000  

153 153 

the 0.01level(2-tailed). 
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INFERENCE: 

 
Since r is positive, there is positive relationship between the major purpose of 

coldchain supply logistics in pharmaceutical industry and the main objective of cold chain 

supplylogisticsin pharmaceutical industry. 
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CHAPTER5 
 

FINDINGS,SUGGESTIONS,CONCLUSION 
 

5.1 FINDINGS: 
 

 Majority of  the respondents belong to age group 20-30 (62.7%) 

 Majority of the respondents are male(71.9%) 

 Majority of the respondents are graduate (39.9%) 

 Majority of the respondents have 3.1 –6years experience (31.4%) 

 Majority of  the respondents are earning30,000-40,000 (26.1%) 

 Majority of the respondents say that maintain the temperature level for the vaccines 

(46.4%) 

 Majority of the respondents are reduce wastageand return of expired stock (35.9%) 

 Majority of the respondent are in correct use of the Vaccines Vial Monitor(VVM) as a 

management tool (28.1%) 

 Majority of the respondents are Refrigerated transportation(43.8%) 

 Majority of the respondents are Agree with Transport systems influence the safety of 

vaccines in pharmaceutical distributors (30.7%) 

 Majority of  the respondents are damaging of packages (30.7%) 

 Majority of  the respondents are Pre-cooling(42.5%) 

 Majority of  the respondents are Eutectic Plates (29.4%) 

 Majority of the respondents are agree with the packaging has a big influence in 

pharmaceutical distributors on the safety of vaccines (31.4%) 

 Majority of the respondents are High energy cost(51%) 

 Majority of the respondents are agree with the common temperature range for a cold 

chain in pharmaceutical industries is 2 to 8°c(36.6%) 

 Majority of the respondents are Satisfied with the overall quality system (non 

conformances and capa's) in the cold chain supply logistics for vaccines(35.3%) 

 Majority of the respondents having very good opinion about the technical capacity in 

pharmaceutical distributors (36.6%) 

 Majority of the respondents are Web enabled system(47.7%) 
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5.2 SUGGESTIONS 
 

1. Flyton Xpress has to improve their planning for emergencies 
 

2. Necessary measures need to be taken for maintenance and cold chain rehabilitation 
 

3. Frequent breakdowns in cold chain has be avoided to improve the overall efficiency of cold 
chain logistics in handling pharmaceutical products 

4. Frequent rise in forwarding cost can be avoided by owning the cold chain transportation and 

the cold storage. 
 

5. Government can take suitable actions to reduce the high energy cost. This will help 
FlytonXpress involved in cold chain logistics to reduce their cost. When both the cost 
reductions happen, the end customers can avail the pharmaceutical products for alesser price 

6. Incorrect use of the Vaccines Vial Monitor (VVM) as a management tool has be avoided. 
Proper process has to be followed during the overall cold chain logistics for vaccines. 

 
 
 
 

 
5.3 CONCLUSION 

 

 
Cold chains are common in the food and pharmaceutical industries and also in 

somechemical shipments. There have been numerous events where vaccines have been 

shipped tothird world countries with little to no cold chain infrastructure (Sub-Sahara Africa) 

where the vaccines were in activated due to excess exposure to heat. 

This study has been undertaken to assess the feasibility in handling the pharmaceutical 

products like vaccines in cold chain logistics with special reference to FlytonXpress. For this 

purpose, responses from the members involved in cold chain logistics havebeen collected and 

analyzed. Based upon the findings out of the research,few valuablesuggestions like proper use 

of Vaccines Vial Monitor (VVM) as a management tool, improve the planning for 

emergencies etc have been suggested to Flyton Xpress. These suggestions will pave way for 

improving the overall efficiency of the cold chain logistics for pharmaceutical products like 

vaccines. 
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QUESTIONNAIRE

DEMOGRAPHIC: 

1.Age: a)20-30 b) 30-40c) 40-50d)above50 
 

2. Gender A)Male B) Female 

 
3. Educational Qualification: a)Graduate b)PostGraduate c)ITI d) Diploma 

 
4. Experience 

 
a) 0–1year b) 1.1 – 3 years c) 3.1 – 6 yearsd) 6 .1– 10 years e) More than 10 

Years5.Income: a) 10,000-20,000b)20,000-30,000c)30,000-40,000d) 40,000-50,000 e)above 
50,000 

 
6. What is the major  purpose f cold chain supply logistics in pharmaceutical industry? 

 
f. Longevity of  the medical characteristics 

 
g. Maintain the temperature level for the vaccines 

  
h. Retain the nutritional value 

 
i. Maintainthechemicalsubstance 

 
7. What is the main objective of cold chain supply logistic csinpharmaceutical industry? 

 
a. Reduce costs 

 
b. Reduce wastage and return of expired stock 

 
c. Improve product integrity 

 
d. Increase customers atisfaction 

 
8. What is the major issue for the transport problems in cold chain supply lo gistics in pharmaceutical  
industry? 

a. Lack of planning for maintenance and cold chain rehabilitation 
 

b. Incorrect use of the Vaccines Vial Monitor(VVM) as a management tool 
 

c. Lack of planning for emergencies 
 

d. Frequent break downs in cold chain 
 

9. Which is the most preliminary requirement in cold chain supply logistics for vaccines? 
 

a. Refrigerated warehouse 
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b. Refrigerated transportation 
 

c. Both Refrigerated warehouse &Refrigerated transportation 
 

10. Transport systems influence the safety of vaccines in pharmaceuticaldistributors? 
 

i. Stronglyagree 
 

ii. Agree 
 

iii. Neutral 
 

iv. Disagree 
 

v. StronglyDisagree 
 

11. Rank the problems faced from carriers during cold chain supply logistics in maintaining the 
safetyof vaccines? 

 

S.No Variables Rank 

1 Deliverydelay  

2 Damagingofpackages  

3 Frequentriseinforwardingcost  

4 Lackofpropercommunication  

5 Bulk-OrderPriority  

 
 
 

12. Whichprocessfacesmoreproblemsinthecoldchainsupplylogisticsofvaccines? 
 

a. PackagingHouse 
 

b. Pre-cooling 
 

c. Refrigeratedtransport 
 

d. ColdStorage 
 

13. Which technology is mostwidely used for packaging of vaccines in cold chain supply logistics? 
 

a. DryIce 
 

b. Gel Packs 
 

c. EutecticPlates 
 

d. LiquidNitrogen 
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e. Quilts 
 

f. Reefers 
 

14. Packaging has a big influence in pharmaceutical distributors on the safety of vaccines? 
 

i. Stronglyagree 
 

ii. Agree 
 

iii. Neutral 
 

iv. Disagree 
 

v. StronglyDisagree 
 

15. What are the major challenges In the cold chain supply logistics in pharmaceutical industry? 
 

a. RisingrealEstatecost 
 

b. Highenergycost 
 

c. FDIrestrictionsinretail 
 

d. Lackofproperinfrastructure 
 

16. One common temperature range for a cold chain in pharmaceutical industriesis 2 to 8°C 
 
 

i. Stronglyagree 
 

ii. Agree 
 

iii. Neutral 
 

iv. Disagree 
 

v. StronglyDisagree 
 

17. What is overall satisfaction level with the overall Quality System( Non Conformances and 
CAPA's) in the cold chain supply logistics for vaccines? 

 
HighlySatisfied Satisfied NeitherSatisfied

NorDissatisfied 
Dissatisfied HighlyDiss

atisfied 

1 2 3 4 5 

 

18. What is your opinion about the technical capacity in pharmaceutical distributors in fluence safety 
of  Vaccines? 

a. Excellent 
 

b. VeryGood 
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c. Good 
 

d. Average 
 

e. Poor 
 

19. Tracking of vaccines in cold chain supply logistics is done by 
 

a)Communicationchannel b)Web enabledsystem c)GPRSsystem 


