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worth US$5 billion [10]. Some important considéras
for the industry when it comes to reverse logsstice the
security of the returned goods, keeping the castiith the
help of automation, traceability of the goods nead from
the customer to the final stage of disposition.

Abstract: This study looks into detailed aspects of reverse
logistics on the issues that pharmaceutical organizations
face. Reverse logistics is now following a trend where it is
seen as a competitive advantage and a source of potential
revenue. The perception is changing from the tradition of

returns being a barrier to profits and a cost burden. Also ; ;
the sustainability issue being addressed by reverse logistics 2. Literature Review
is beneficiary to pharmaceutical organizations with end-of During the last decade, reverse logistics has médafocus
life products. The discussion contributed to the market in research and practice both. In early nineties,Gouncil
perspective and to back up the misconception of returns of Logistics Management published two studies arerse
being a cost issue, when it maintains market share by logistics. In 1992 Stock [1] first recognize theelfi of
retaining quality. The perception of those industry reverse logistics as relevant for business andesoci
practices on the environment and sustainability practiced generally. Rogers and Tibben-Lembke [2] in 1999
by organizations has shown less enthusiasm than once presented a broad collection of reverse logistigsiress
thought. practices, but they had given special attentiorths US

. o experience. They found that four in ten logisticanagers
Keywords- ~ Supply ~ chain  management, reverse logistic, consider reverse logistics relatively unimportaompared
pharmaceutical logistics, pharmaceutical reverse logistic to other company issues. During the last years, yman
1. Introduction articles dedicated to the optimization and managegné

reverse logistics appeared, like Guide et al. (248D on
In common scenario a product or service is develdpebe the characteristics of reverse logistics for renf@acturing
manufactured or created and go through the suppljinc ~ Systems.

(e.g. manufacturer-wholesaler-retailer) to be saotd a
consumer. Supply chain is integrating more actsitthan
those concerned with supply chain alone like inicigd
service and product recovery. Here we will focus on
especially reverse logistics, i.e. the handlingmiducts back

to manufacturer's or producer's end. The objectiwveto
minimize the handling cost while maximizing theuwalfrom
the goods, or proper disposal. Essentially, reviagistics is ~ For some time we have been familiar with produd
the opposite of logistics management. Goods or maége  reworked during manufacturing due to unsatisfactory

In terms of resource recovery, the most often desdr
option was recycling and re-use/redistribution {Qster et
al., 2001) [4]. Products, components, materialsipgent
and even complete technical systems may go backward
the supply chain (for convenience we will use themt
products to refer to all of them).

move in the opposite direction of the supply chaivat is,  quality, or with good materials or components being
from the customer back to the supplier. Produssreturned  returned from the production floor because they ewer
to the manufacturer or retailer for any number @disons. leftover after production (manufacturing returns).

Some of the more common reasons are warranty é€ailur

damaged products, product recalls, incorrect produc Defective products may be detected after they leatered
orders/shipment, exchange of impaired products for the supply chain resulting in a pull back of prautrough
functional ones, reusable packaging materials, yobd the chain (product recalls).

upgrading and so on. Whatever the reason, retugoeds

have to be processed in the best manner possiblerse 3. Methodology

Logistics has become a fairly serious issue in metienes
primarily because retailers have been forced, doe t
increased competition, many forces drive reverggstis,
like, competition and marketing motives, direct mamic
motives and concerns with the environment. Whateker . . . L
reason, returned goods have to be processed ibabe 4 Discussion on Different Reverse Logistics

manner possible.

The methods to be used will be conducting a litemteview
throughout all the sections, researching webditesks and
academic journals.

4.1 Pharmaceutical Industry Scenario
Reverse logistics in the pharmaceutical industrgxseme

important, not only from the economic point of viebut Pharmaceutical producers combine ingredients plcis

also from the environment as well as regulatorynpaif ~ under specific conditions, while negotiating a maafe
view. The pharmaceutical returns industry is wd#g$2.5  stringent regulations and quality controls. Comparthat
billion. There is also an estimated reverse flowgodds manufacture, move or store pharmaceutical produontst

meet similar demands. Many drugs are highly sesmsiid
temperature; some are extremely valuable; and @l a
International Journal of Supply Chain Management subject to a complex array of government and ir=tigonal
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discipline that drug manufacturers have long beductant.

But some recent industry trends are making drug
manufacturers rethink their strategies. One tresdhiat
some popular drugs are coming off patent. Withadyar
products to boost their bottom lines, manufactuteysto
make up the difference by cutting costs. One way ttho
this is through cutting cost in logistics operasiorin
country like India, Bangladesh many drug makerd sti
manage some or all of their supply chains inteynall
Whichever strategy a company chooses, its suppiinch
team wrestles with some highly specific challenges.

Pharmaceuticals are not like other common prodiféten
those products are recalled or returned, they can b
repaired, resold, or donated. Pharmaceuticals,oitrast,
are destroyed. The need for destruction relateshé&o
inability or difficult constraint of regulated fdities of
manufacturers to ensure pharmaceuticals were handle
properly after leaving their control and to ensarsecure
chain of custody.

To put this into perspective, consider temperat8tering a
television or most other products at ambient temipee
isn’t harmful. But, for nearly half of the new dugntering

the market, maintaining a specific temperature earg)
imperative. Temperature excursions can reduce pgten
reduce shelf life, or alter a drug so it becomeasnifial. Live
attenuated cholera vaccine is a good example. &btore
between 2-8°C, its shelf life is one year. But abm
temperature, its shelf life is seven days. “Theutapry
aspect of pharmaceuticals is among the most heigtitef
any product category,” explains Jeff Pepperwortesiélent

of Inmar’s Supply Chain and Healthcare Networksthiki

the pharmaceutical industry, track and trace reguénts
proving chain of custody are stringent and are gnbwing
more robust. But, from manufacturers’ perspectivsgin

of custody verification breaks down once the dregches

its destination. Within the pharmaceutical industimack
and trace requirements proving chain of custody are
stringent and are only growing more robust. Butnfr
manufacturers’ perspectives, chain of custody watibn
breaks down once the drug reaches
Pharmaceutical returns also require more vigor@gsirgty
than most other goods because of the high valuthef
product. [5]

4.2 Streamlined Returns

Traditionally, when returns arrive at a distribytahe
distributor applies the manufacturer’s retailerigies and
pricing to ensure the pharmacy, hospital, or whaérs
receives credit for the return. Then, the distidoends the
returns to a third party returns processor for rdesbn.
Returns arrive at distributor or manufacturer aaédated,
policy and pricing policies are applied, account® a
reconciled, reports are filed online for the mawtideer and
the shipper,
Documented proof of destruction must have to bd kap
regulatory purpose. Here process has to be madestare
the elimination of errors, duplicate processing dnarted
shipment.

Not all returns are credited. But, when mfacturers do
credit returns, reverse logistics have the addition
challenge of ensuring that returns are authorigedntities
are validated and returns data for lot or batch emand
shipper are matched against the original documentat
Returns for credit, primarily, are made by retéibpmacies

its destination.

and the pharmaceuticals are destroyed.

or wholesalers and typically involve drugs that #mee
to six months from expiration, explains Larry Hrask
president at GENCO Pharmaceutical Services.

“Consolidated returns tend to arrive from a pharynarc
delivery route in a box with a few hundred botidsll
shapes and sizes,” he explains.

4.3 Recalls

Product recalls are similar to returns but require
additional identification and have a greater seobe
urgency. Recalls and returns differ mainly becaofse
the notification aspects; there should be protoéois
notification, including business reply cards. Imf@tion
regarding what has been returned need to be stored
documented for FDA and other regulated Pharma
market compliance purposes. There's also more
regulatory oversight. For example, Pharmaceuticals
may need to be held for inspection by regulators.
Pharmaceutical manufacturers also may need to
examine samples. As Richard Smith, managing directo
of life science specialty services at FedEx Express
explains, “Pharmaceutical companies want to tie in
returns to a specific batch, so more identificatien
needed for recalls than for returns. This oftetied to
legal actions. It may be only a single batch tloattains
defects.” For example, the October recall of Aatll
Pharma’s Advagraf 0.5-mg time-release capsulesiby t
European Medicines Agency involved only 12 batches.
Ensuring that the correct batch is recalled affects
patients but also has significant financial ranaifions.
Therefore, it's providers are becoming more common
as pharmaceutical companies get out of the brickks a
mortar business of distribution,” Smith says.

“Particularly as pharmaceutical manufacturers move
into the developing world—mainly Latin America and
Asia—they are establishing in-country collection
strategies and are consolidating shipments,” Sgaiifs.
Because these compounds are returned for destructio
the requirements for temperature control and espres
delivery that are present on their outbound traasit
non-existent for their return. Consequently, some
customers using cheaper ways of carriage, subisgtut
ocean freight for air freight in some instances.
Consolidating pharmaceuticals returns has inherent
risks, however. Every handoff and each delay in the
supply chain increases the chance that criminals wi
divert the drugs into the black market where expire
products will be diluted and labeled as saleablee T
risk depends upon the location of the facility ahd
drug.

Some 3PL logistics [7] copany handles recall solutic
for medical devices, applying best practices ledinehe
information technology sector. They had seen sévera
recalls that often were inefficient and poorly argad, si
we built a solution for our customers to handlealiedn
more structured way. That solution consists of R
Alliance and Recall Action, With Recall Alliance;onk
with customers to build knowledge around their e
and the most efficient recall procedures. The nhastic
level focuses on industrypest practices, systems, .
management. The premium level also includes read
audits, and certifications. Recall Alliance is hetinitia
stages of launch. It debuted in Europe #manches i
Asia and America in 2012. Recall Action is the axem
arm, ensuring access to the right logistics.
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There's no magic pill for dealing with those issulest the
industry has developed some effective solutionselde look
at the state of pharmaceutical reverse logistidayo

4.4 One Batch at a Time

In a typical batch process associated with pharotace
reverse distribution, the reverse distributor cdidstes and
ships returns from pharmacies that have nothingoimmon
other than the wholesaler they purchase produatsud.
These products are then sent back to the pharnealeut
manufacturers in one consolidated shipment thaht@igntain
several hundred products from several hundred rdifte
pharmacies. It's much more efficient for the whaless,
manufacturers and reverse distributors to handéeréturns
this way. The problem is that most reverse distatsitake the
easy way out when it comes to issuing credits at qfaa
batch process.

4.5 Managing Regulations

The interesting part of regulation is you have intain it all
through the value chain. So when products are wirth
backward journey even it is for destruction it hms be
regulated. In highly regulated market in additionréquiring
drug makers to ship their products in country armdoss
borders and over long distances, the pharmaceuridabtry's
nature stymies manufacturers with a complicatecyaof
regulations governing transporting drugs in différeountries.
"Pharmaceutical industry service providers nedoketaware of
about 70 different sets of regulations," says La&Bweeney,
chief operating officer at DDN, a Menomonee FalAs., firm
that provides supply chain services to companies thake
pharmaceuticals, biologicals, and medical devifggsExperts
of logistics and distribution understands that &mgje from
the manufacturer's side, as well. In recent yeaesnbers of
the International Conference on Harmonization o€hecal
Requirements for Registration of PharmaceuticatsHoman
Use (ICH) have been trying to bring some unityhie tules.

The industry is also seeking global standardgrfacking drug
pedigrees. Different countries and U.S. states leata&blished
their own requirements for serializing drugs. Thypically
involves attaching a two-dimensional bar code bdeotevice
that uniquely identifies a unit of the product focan be
tracked throughout the supply chain. In some regions,
serialization is designed mainly to monitor the inhaf
custody and keep counterfeit drugs off the maRetside the
United States, governments look to this torevent
reimbursement fraud.

Although the industry has experimented with radexgtiency
identification (RFID) tags for serialization, thathnology has
raised concerns, including fear that prolonged sypoto RF
signals might harm certain biological products.stikss also
have arisen with some products—such as liquidsackgges
with metal caps—reflecting energy and blocking Rie tag's
reading," Sweeney says.

4.6 Deal with Inventory Security

Keeping inauthentic product out of the supply chaihalf the
security challenge facing drug manufacturers. Shipalso
deal with the opposite issue—keeping genuine prodihere
it belongs. Given the high value of many drugs,slos
prevention is a vital concern. There are many ejxasnthat
might be cited as one pharmaceutical company thsit &
noticeable worth of product when thieves arrived aat

warehouse after business hours, cut a hole indbg and

used a gantry to hoist out the product. And thosslyrcts

immediately go to other markets.

To stay one step ahead of the criminals, Sentryirnaously

adjusts its security strategies. For example, stogestics

providers monitor with sensors 24/7 throughout wieole

facility. Some 3PL service providers around the bglo
applies any level of security that an individualstmmer

requests. Among the tactics and technologies & ase GPS
tracking, biometric scanning, video analytics, roti
detection, infrared detection, and roving secuypéyrols.

4.7 Controlling the Temperatures

Keeping pharmaceuticals safe means not only keepigig
out of the hands of thieves, but also maintainlment at the
proper temperature. For many pharmaceuticals, adegoee
Celsius temperature variation is all that's needesboil the
entire lot. By 2014, seven out of 10 of the leading
pharmaceutical products will require temperaturetadled
transportation, estimate some industry observers.

Maintaining just the right temperature is a chajkenfor
anyone who ships or stores pharmaceuticals, lsuarit'even
larger obstacle for companies shipping from the mear
climates where many drugs are made today. "Wherreg/ou
moving product out of locations such as Hyderabad a
Bangalore or in Bangladesh, a long X-ray screepirggess
at the airport can create complications," says &ittsmith,
managing director of FedEx life sciences, speciadiyvices
and global trade services in Memphis. For largdglfite
shipments, damages can run into the millions. Tevemt
these losses, shippers and their service providense
developed some sophisticated techniques for maintathe
cold chain.

Now many global logistics has started with stor
environments tailored to the needs of differentdpids.
Sentry, for example, recently added a room coaled5C to
its Minneapolis facility. That building also offen®oms
maintained at ambient (15C to 25C), refrigerated (@ 8C),
frozen (-15C to -25C), and ultra-low (-70C to -90C)
temperatures. To maintain consistent shipment testyne

in transit, companies use equipment such as redtge
trailers, insulated packaging, thermal blanketd, @ny ice.

When a flight delay, Food and Drug AdministratidgrD@)
inspection, or other contingency holds up a phaeutcal
shipment, FedEx Express might add more dry ice to a
package, refreeze gel packs, or put items into ¢eatpre-
controlled facilities. Some companies have intatlactive
packaging, which comes with a power source to raairthe
temperature inside. Active packaging allows shipp&y
regulate different drugs at different temperaturesde the
same trailer or container.

Many companies also use sensor-based systems uondat
a product's temperature throughout its journey,
sometimes send an alert if the temperature veersfan
Exel, for example, uses a device called TempTaladaitor
temperatures inside its customers' packaging. Téwce
maintains a temperature history and validates et
shipment was in compliance from pickup to delivédpme
sensor-based products monitor other environmental
exposures as well. Technologies now are able termae
whether a product was exposed to light—which woloéd
bad news for a biologic product—or whether the ptdvas

and
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subject to high vibration. For recalling the prodwr to
return goods for short date or any other reason tbas
maintain every steps of cool chain validation. As tool
chain is determined during distribution of the prot to end
customers it must have to be similar for collectifor
destroying.

4.8 A Journey for five Days with 106 pallets [6]

right to sell a generic for 180 days before othanafacturers
can jump in. That makes it even more urgent to thet
product to market. "Every day a company loses daléstal
lost value," says Wiesman. "When the market is egeto
other generic manufacturers, prices drop dramatital
Competition will very quickly push the price dowry las
much as 80 percent. While speed is of the esseace,
manufacturer introducing a generic drug faces piglti
hurdles that can slow the race to market. For dimgt the

Temperature control was a major focus when Cadenceyyg has to meet FDA requirements for release timtoU.S.

Pharmaceuticals Inc., San Diego, worked with Fed&x
move an unusually large load of its product OFIRMiEMN

Italy to the United States early in 2012. The drag

injectable form of acetaminophen, must be mainthiaé
controlled room temperature, between 20C and 286G, gr

minus 10C, says Dave Dezan, Cadence's directonpdls

chain operations.

market. The FDA might also require some changeth¢o
labeling right before the launch. "Changing labglnapidly
would require great logistical efforts," Wiesmanysa

4.9 No Error Focused Trials

One logistics function unique to the pharmaceutindlstry
is the work that supports clinical trials. Rathesrt distribute

Cadence usually transports OFIRMEV in temperature-jarge quantities of a drug for use in the marketiaage,

controlled intermodal containers, which allow threquct to
stay in the same environment while moving from krtic
ocean vessel and back to truck. But in this cdsecompany
needed to move 106 pallets so quickly that maniaesport
was out of the question. "We considered moving pcbdia
single pallets, using temperature-controlled comws on
passenger airlines," says Dezan. But in the endie@z
decided to charter an entire Boeing 777 aircradtdeéce and

manufacturers conducting trials move product tos land
hospitals and, often, directly to patients' homése demand
for shipments to clinical trial sites tends to eta flow, and
each project is unique. "Various studies go onhat game
time, and all have different requirements,” Saponsays.
"It's a new learning process each time."

Depot services for clinical trials make up one lué fastest-

FedEx developed processes to keep the shipmenhein t growing business areas for Sentry BioPharma. Tiepeay

required temperature range while it was in motiord a

helps clients move product from manufacturing ftes

during mode-to-mode transfers. Two FedEx tempegatur around the world to locations in a variety of c igs. Some

specialists flew to Italy to oversee the load tigiothe entire
trip, from the factory to Cadence's 3PL in Memphis.

The specialists arrived at the factory with the essary
number of trucks, plus one spare. At the airpongyt
supervised as pallets of product were prepareaifoiravel
and wrapped in thermal blankets. "They set tempezat
loggers inside the plane, and did spot checks eriafgers
we had on our product,” Dezan says. "And they vegré¢he
flight while the product was being flown from Italio
Memphis."

In Memphis, the specialists supervised as the ghipm
unloaded, unwrapped, put onto trucks, and sentafut

destinations are growing increasingly importantutf@.S.
and Canadian clients need to get product to tdst $n
Central Europe, where it seems to be easier to fasd
subjects for these programs,” says Mitchell.

The drive for cost containment is causing pharmicaiu
manufacturers to combine their clinical and comratrc
logistics operations under one logistics contradh
established lanes, that strategy is effective. éwetbping
regions of the world, however, Fisher Clinical Seeg
advises its clinical trials customers to use spieeid service
providers to ensure that therapeutics, diagnostied, patient
samples can travel among sites easily [8].

Customs clearance. Cadence worked with FedEx tmisub Every pathway for the retirement of the products @ be
documents to the FDA in advance, to help speed thetracked and documented for regulatory purpose and

clearance process.

While waiting for the go-ahead to move the shipment

compliance issues. The logistics has maintainedséading
the products to the market has to be strictly fodid for
recalling and return. Taking back the pharmacelstiteas

Cadence’'s 3PL, FedEx kept the product on temperatur equal importance and must have to be the same hay t

controlled trailers. "They monitored the temperag,ras
well as the fuel levels for the diesel-powered getwes, to
make sure the shipment stayed within the right txapire
range Dezan says.

were sent.

4.10 The future—parallel logistics

The development of personalized medicine means févegr

The delivery went just as fast as Cadence had hopedpyt more expensive, drugs will be developed. Witlerage

"Pickup started on Friday, and product arrivedwat3PL on
Wednesday," Dezan says. "For that type of shipmemd,
requiring FDA clearance, it doesn't get better thzat." In
some sectors of the pharmaceutical industry, gefinoduct
to market as fast as possible is essential. Thespecially
true for generic drugs. "Generics have a very stimtow
of profitability," explains Saponaro. "Once the gligoes off
patent, the first one to market wins. Manufacturease a
30- to 60-day window to make huge profits, and thetarts
to level out."

In some cases, the FDA gives one company the éxelus

costs of $1 billion and 15 years to bring a dtagnarket, th
pharmaceutical industry is looking at ways to redubos
costs. Some involve clinical trial logistics. Todayhen patien
drop out of trials or trial enrollment is insuffégit, the druc
shipped to a trial site are destroyed. Therediscussior
however, about developing regulatory requirememwts drug
storage at clinical trial sites like those for mewturing an
distribution, according to Fisher's Smith. If thatcurs, it ma
be possible to shift drugs between trial sites tm& reduc
overage, transport less material, create fewernmgtand redur
the need for disposal.
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That future remains years distant, however. For the

foreseeable future, the best strategies for reduitia costs of
pharmaceutical returns involve process improvememd
integrated logistics [9].

5. Conclusion

Reverse logistics in the pharmaceuticals industryrke/
differently from many other industries. Drugs orogucts
returned in a pharmaceutical industry are seldgaired or
resold. Instead, they need to be destroyed andoskspb
properly. There are various considerations to lertanto
account such as

« Need for accurate tracking and visibility
« Batches and Expiry control

e Cold Chain requirements

* Proper storage and disposal

« Pedigree reporting

e Anti-counterfeiting and so on.

Reverse logistics is considered a bullet in comjzgpyofits
and an expensive process most times. Yet, it isnperative

process in modern times due to various reasons sasch

government regulations, growing environmental comge

growing consumerism, and competitive advantage. An

important consideration for companies is to perfotime
operations in reverse logistics effectively so thateduces
the cost involved.

When it comes to legal complexities, especiallyhia global

context, the regulation states that, goods once byl the

manufacturer can be brought back only through detitm to

excise authorities and proper documentation. Thi€gss is
cumbersome and takes time. Non-compliance alscs l¢éad
legal actions.

What else will the future hold for the pharmaceaitisupply

chain? New security systems? Even better methods fo

maintaining and documenting temperatures?
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