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SPECIAL FOCUS REPORT

The Drive to Develop New 
Commercial Models

Industry’s coming challenges will force 
dramatic change on how products are 
brought to market and businesses are 
sustained. Industry leaders have 
already started the process . . . 

  
Information Technology

Serialization Efforts Energize Track-and-Trace Technology 

By: Nicholas Basta    Date: 2010-06-27

By fits and starts, pharma and healthcare providers are moving ahead on IT 
technologies to layer track-and-trace capabilities on supply chains   

 
As promised to Congress, in late March FDA released its guidance on “serial numeric 
identi f iers” (SNIs),  which represents FDA’s thinking on the topic of putting unique ident if iers 
on unit  packages of pharma products going into distr ibut ion. That  task is a preparatory step 
to the long-sought capabi l ity for “track and trace” in the pharma supply chain. The FDA 
guidance didn’t mandate any steps to be taken immediately; the commitment to provide the 
guidance itself was a compromise coming out of the 2007 FDA Amendments Act, for which 
the Congressional debate leading up to i ts passage was the last t ime Congress as a whole 
took a stab at track-and-trace legislat ion.  

 

FIGs. 1-2. THE BRAND LOYALTY & INTEGRITY SERVICE OF COVECTRA (SOUTHBOROUGH, 
MA) IS COMBINING ENABLES SMARTPHONE CONFIRMATION OF BARCODES. credit: Covectra 

Track-and-trace, in turn, was the foundational 
step toward “e-pedigree” as defined by 
the Cali fornia legis lature, containing the 
elements of SNIs (appl ied by the manufacturer), 
and data col lection by trading partners, as a 
means of prevent ing counterfeit or diverted 
products from being passed along pharma supply 
chains. The Cal ifornia e-pedigree movement 
came to a halt  in September 2008, when the 
Cali fornia Board of Pharmacy, pressured by the 
governor ’s off ice, decided to postpone its  
implementation unti l 2015 at the earl iest, c it ing 
a lack of technology readiness, and strong 
resistance from retai l pharmacies. The Cal ifornia 
effort ( l ike that of many other states) was only 
occurr ing because FDA itse lf had been unable to 
develop (or convince Congress to legis late) a 
national pedigree program. And that, in turn, 
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reaches al l the way back to the Prescript ion Drug 
Marketing Act (PDMA), s igned into law during the Reagan Administration in 1988.  

Despite the 2008 stalemate, serial ization and track-and-trace activity is perking along—
mostly outside the US, and outside pharma distr ibution. Versions of track-and-trace are now 
mandated in Brazi l  and Turkey, and global pharma companies are making preparat ions for 
implementations there. France has a regulat ion, CIP 13, that wi l l  involve track-and-trace 
principles (but without unique ident if iers on packages). And the GS1 organizat ion (US HQ in 
Lawrencevi l le,  NJ), together with a dozen or so healthcare group purchasing organizations, 
have banded together to institute “sunrise dates” of December 2010 for the Global Location 
Number (GLN), and December 2012 for the Global Trade Identi f icat ion Number (GTIN) for 
pharma and device distribution within hospitals. GLN is  “where” in the pharma supply chain, 
and GTIN is “what” (product identi f icat ion). Add serial ization to GTIN (often called sGTIN) 
brings you r ight back to FDA’s SNI. The GS1 organizat ion’s Healthcare Group—with the 
partic ipat ion of many pharma companies—is also hard at work at developing standards for 
pharma track-and-trace processes.  

Manufacturers reviv ing or extending their track-and-trace act iv it ies need to look f irst at their 
packaging and shipping processes; then reconcile their enterprise IT infrastructure (ERP 
systems, warehouse and transportation management, ordering processing and accounting, 
among others) with the serial ization data col lection and storage requirements, and f inal ly 
with the communicat ions and IT capabil it ies of trading partners, logistics service providers 
and other contractors. At that level, the national and even global dr ivers for track-and-trace 
come into play.  

In-line printing  
“Serial ization act iv ity s lowed but didn’t stop in September 2008,” says Joe Ringwood, chief 
operating officer for Systech International (Cranbury, NJ), which offers a suite of software 
tools to manage seria l izat ion and other operations on pharma packaging l ines. “Some 
companies cont inued moving ahead because of international supply-chain concerns; some 
regrouped to get their global strategy together. To us, i t ’s starting to look l ike 2007 again, 
when everyone was ramping up in antic ipat ion of Cal ifornia ’s e-pedigree regulat ion.”  

Systech’s software (Advisor, Sentr i  and Guardian) could be considered a base point for  
ser ial ization strategy; the products manage the process of imprint ing, veri fying and then 
stor ing serial ization data on individual packages, to be “served up” to enterprise IT systems 
or to databases accessed by trading partners of a manufacturer. Ringwood says that Systech 
has completed over 150 implementations of its software at multiple manufacturer s ites 
(including over 20 at AstraZeneca alone), and has the process down to as l it t le as a three-
day turnaround fol lowing init ia l planning work. “It  hinges on the manufacturer ’s approach,” 
he says. “A global solution can be standardized across the enterprise; a plant-by-plant 
approach that requires customization can take signif icantly longer.”  

Bob Neagle, business unit manager at Videojet Technologies Inc. (Wood Dale, IL), a global 
supplier of marking and coding systems, agrees that pharma serial izat ion projects are 
“starting to be rekindled,” and that companies l ike his have used the downtime to bui ld out 
their technology offer ings. Videojet tr ies to cover the waterfront in marking technologies, 
including inkjet, laser, thermal transfer and label applicator systems. Last fal l ,  it  acquired 
Wolke Ink & Printers GmbH (Hersbruck, Germany), which complements and extends 
Videojet ’s technology in high-speed variable-data print ing. Videojet offers in- l ine printing 
equipment, verif icat ion systems and software, inc luding a proprietary algorithm to ensure 
random code generat ion.  

Systech and Videojet are nominal ly competitors, at least in the software arena, but the two 
companies have just announced a partnership to provide comprehensive solut ion to Brazi l ian 
pharma manufacturers preparing for that country’s January 2011 implementation date. 
Brazi l ’s ANVISA (the equivalent of FDA) has mandated serial ization at the item level, using 
GS1 standards ( including 2D barcodes), combined with pre-printed labels that are to be 
supplied by the Brazi l ian Mint. The rule, a subsection of the national law known as RDC 59, 
is already in effect, with a deadline of 2011 for coding to be performed by manufacturers, 
and code confirmation at retai lers by 2014. The driver is mostly to prevent the intrusion of 
counterfeits into the nat ional supply chain.  

Although it  may cause some pharma industry packaging experts to groan in despair,  the 
drumbeat is r is ing again for RFID (radio-frequency ident if icat ion), the f ingernail-sized tags 
that can be scanned from a distance by a reader. Last month, market-researcher GBI 
Research (New York) projected that RFID use in pharma wil l increase 34% annual ly through 
2015, from $112 mil l ion in 2008 to $884 mil l ion. FDA kicked off an RFID boom in pharma in 
2004 when it  recommended the technology ’s use for then- impending tracking rules; dozens 
of pi lot programs were run by manufacturers, wholesalers and others with decidedly mixed 
results. There are, however, multiple users of RFID today, inc luding Purdue Pharma, Pf izer 
and others; wholesaler-distr ibutors have consistently advocated for i ts use because it 
simpli f ies the read-out inside a warehouse (no “l ine of s ight” is necessary, as is the case 
with barcode), whi le manufacturers and retai lers resisted the technology because of 
implementation costs. RFID never had the same momentum behind it  among European 
manufacturers, and overal l  the pharma industry is committed to 2D barcode (even packages 
with RFID tags frequent ly have barcodes alongside them). Even so, the technology continues 
to be ref ined, and there could be suffic ient experience, and lower costs, to be had by 2015.  

Pre-printing   
“In the US, bigger manufacturers wil l  tend toward in-l ine code pr int ing, but mid-sized and 
smaller pharma companies and generic manufacturers are looking closely at the option of 
using pre-printed, serial ized labels,” says Gregg Metcalf, an industry market manager at 
Nosco (Gurnee, IL). The tradeoff is the higher capita l cost and product ion-management 
burden with in-l ine print ing, versus the cost of the pre-printed labels. Metcalf says that 
current label-converting technology can produce high-resolution labels at costs of 0.5-3 cts 
per label (higher for shorter pr int runs, lower for extended runs). Nosco has invested heavi ly 
in new digital-pr inting technology which makes short pr int runs more economical. “We can 
economical ly provide preprinted labels even for small -volume production runs with this 
technology,” he says.  
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FIG. 2. BARCODES CAN BE ON BOTH PRIMARY AND SECONDARY PACKAGING. credit: Nosco 

Metcalf says that some implementations of in- l ine barcode print ing have experienced 
diff icult ies in pr int ing and veri fying the codes at production l ine speeds; preprinted labels 
can be produced with high pixel resolutions that avoid this problem. Pre-printed labels also 
al low for the use of a wide variety of ant i-counterfeit ing measures (see box). Advocates of 
2D in- l ine print ing, on the other hand, argue that current marking technology can handle 
variable-data print ing even at high production speeds, and that pre-printed labels have their 
own chal lenges in matching codes with specif ic lots as product ion gets aggregated into cases 
and pal lets during production.  

Whichever type of code generation is decided, the major ity of projects both inside and 
outside the US point to 2D datamatr ix barcode, which has the advantages of being relative ly 
small yet capable of carrying considerable information. Frequent ly, the 2D barcode wil l be 
accompanied by “human readable” codes, as a backup veri f ication to the 2D matrix. What 
about the code itself? FDA’s March SNI guidance stopped short of recommending the use of 
the GS1 standards, but the document clearly al lows for their use and seems to be tai lored to 
GS1.  

Within the GS1 Healthcare Group, the hub of act iv ity has clear ly shifted from pedigrees for 
packages to adopting GLNs and GTINs for supply chain act iv it ies flowing through hospital 
group purchasing organizations (GPOs). GS1 Healthcare US has the part icipation of most 
leading GPOs and many of the larger health systems in the US. Cardinal Health, one of the 
Big Three wholesalers, endorsed the GS1 standards in a statement issued in early March, 
saying that “ industry-wide adopt ion of these standards wi l l  enhance supply chain vis ibi l i ty, 
dr ive opportunit ies for cost savings and improve patient safety.”  

The GLN/GTIN implementation process is considerably simpler than package track-and-trace, 
in that suppliers (and customers) only need to f i le appl ications with the GS1 organization, 
and then acquire suffic ient numbers to identi fy products and locat ions. But it  is not without 
some complexity: large health systems need to ident ify their locations in a logical manner; 
manufacturers need to organize their stockkeeping units in the same manner. Any trading 
partner working with GPOs must modify their order-processing and accounting systems to 
accept the codes.  

It ’s a fairly straightforward jump (logical ly, at least) from GTIN for a product to the 
serial ized GTIN (sGTIN) for an individual package, and so the groundwork is being laid for 
serial ization necessary for track and trace. But here is where technological and international 
paths begin to differ. In Europe, the drive has been for “bookend” authent ication, mostly as 
a way to complete a reimbursement at the retai l  pharmacy, and also to prevent counterfe it  
product from being purchased. The number is imposed at the beginning of the supply chain, 
then authenticated at the end; no intermediate tracking is obl igatory. The European 
Federation of Pharmaceutical Industry Assns (EFPIA; Brussels) ran a largescale pi lot program 
in Sweden during the latter half of 2009 to verify use of 2D codes, in-pharmacy readers, and 
the online communication system to authent icate product within a few seconds, and was 
general ly satisf ied with the process. Aegate Systems (London) has instal led similar 
technology under national contracts in Belgium, Greece and Italy, and a pi lot program in 
Germany wil l  be conducted this year. 

(Simultaneously, GS1 Europe is working on standardiz ing GTINs and other codes in Europe; 
although barcoding is used extensively, there are a handful of differing standards in place).  

In the US, the drive has been for a drug “pedigree” that traces its movement so that each 
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new recipient can confirm the package’s authent ic ity. GS1 Healthcare US adopted a standard 
the Drug Pedigree Messaging Standard (DPMS) in mid-decade, and whi le i t has the force of 
law in many states, many part ic ipants ( including the biggest wholesalers) have a bye for 
generat ing the pedigrees, and no state requires manufacturers ’ partic ipat ion (unti l,  and i f , 
the Cal i fornia e-pedigree standard comes into force). More or less s imultaneously with the 
adoption of DPMS, GS1 promoted the development of RFID-based standards and, specif ic to 
pharma appl icat ions, the Electronic Product Code Information Service (EPCIS), which is a lso 
in force but which has parts that are st i l l  undefined. One of the advantages of EPCIS is that 
it is true track-and-trace: Provided that trading partners share the data, a drug’s forward 
path (track) and backward path (trace) can be analyzed.  

Dirk Rogers, co-chair of the GS1 Healthcare US Traceabil ity work group, says that DPMS 
(with which he was involved from an early date) is the only “real” standard in use today, and 
are being generated rout inely in several states. “Any use of the GS1 EPCIS standard to 
construct a new type of pedigree architecture would result in what ’s cal led a ‘network-
centric ’  e-pedigree system, but that architecture is at odds with al l  of the existing US 
pedigree laws.” At his former employer, SupplyScape (now owned by TraceLink—see 
Pharmaceutical Commerce, Apri l , p. 9), there were over 125 companies that had invested in 
DPMS systems, and many of these are currently in use. For i ts part, Woburn, MA-based 
TraceLink continues to support DPMS cl ients, but has shifted software development to a 
network based on social -media tools that wil l be compatible with the GS1 structure, 
according to Shabbir Dahod, president.  

Another DPMS-cert i f ied vendor, rfXcel (San Ramon, CA) says that  emerging GS1 standards 
wil l be useful not just for drug authenticat ion and supply chain vis ibi l i ty, but also for raw 
materials and intermediate products going into drug production. That company has also won 
new DPMS cl ients for its “act ive epedigree” system, as i t  cal ls i t,  as recently as last month, 
when OM Healthcare Logistics went l ive with its new distr ibution center in Louisvi l le, KY (see 
p. 9).  

In an “unwelcome surprise,” as Rogers puts i t, GS1 issued a statement in late 2008 signaled 
that they would stop support ing DPMS and focus al l GS1 track-and-trace activity going 
forward on the EPCIS and re lated standards. Although there has been no off ic ial 
renunciation of that statement, GS1 off icers have indicated that support for DPMS cont inues, 
including an effort to essent ia l ly blend the two standards into one. GS1 Healthcare has also 
certi f ied two other software-development organizations for the DPMS standard: the Inst itute 
of Logistics Information Technology (Pusan University, South Korea) and Samsung SDS 
(Ridgef ield Park, NJ).  

GS1 Healthcare US has been holding online seminars and conference calls during this year to 
develop l i fe-sciences-related “use cases” of products in transit in the supply chain, and has 
bui lt  a simulation model that manufacturers and others can use to experiment with EPCIS-
type supply chain transact ions.  

A larger group of IT vendors support the EPCIS standard, including IBM (Infosphere 
Traceabi l i ty Server) SAP (Object Event Repository) and Axway (Synchrony Track and Trace). 
Axway has been part icular ly active with HDMA and GS1 in promoting the development of 
usable EPCIS standards for the pharma industry; the company’s software won an iBusiness 
award from HDMA last year for its Trade Act iv ity Manager solution, which interoperates with 
its Synchrony platform. Axway, Samsung and IBM are the only vendors who are cert if ied 
both for DPMS and EPCIS. “There’s sti l l  a search for a pragmatic solut ion between DPMS and 
EPCIS,” says Ruby Raley, director of healthcare solutions at Axway, “but the lack of item-
level ser ial izat ion in DPMS is l imit ing.” Axway’s direction, she says, has been to build on 
EPCIS capabi l it ies and to extend track-and-trace into upstream intermediate products and 
work-in-process. Its latest Track and Trace version was certi f ied by GS1 in January; the 
company claims to be the only IT vendor with standardizat ion both around EPCIS and the 
AS2 communicat ions protocol (an IT standard that provides improved security over 
convent ional network communications).  

Write more laws  
Washington insiders Pharmaceutical Commerce spoke with assert that inside Congressional 
committees, work is proceeding on re-introducting the Buyer-Matheson legis lat ion of the last 
Congress, which instructed FDA to mandate item-level serial izat ion, and to establish track-
and-trace data storage systems, with a set of deadl ines roughly corresponding to the 2015 
date of the Cal ifornia e-pedigree rules. This work went on hold during the intense debate 
over healthcare reform that consumed Congress for most of last year. As yet, however, no 
new legis lation has been introduced.  

Last year’s debate also featured another hashing-out of “re-importation”—to legal ize the 
import of drugs from abroad that have met some level of FDA qual ity review, but can be 
purchased at the lower prices that national governments command from manufacturers 
abroad. That effort got tabled during the healthcare reform debate as part of the now-
infamous deal between the pharma industry and the White House to support reform. But 
various Congressmen might seek to reopen it,  especial ly if  involved supply-chain issues l ike 
track-and-trace come to the f loor.  

In Europe, the European Parl iament now appears to have the lead in an effort started in the 
European Union in 2008 to address pharmaceutica l trade and counterfeits.  During an Apri l  
meeting, Environment Committee Ministers advocated “the introduction of mandatory safety 
features, such as seals or serial numbers, for certain medicines,” according to a report 
issued by the Parl iament, as part of a series of discussions over Internet pharmacies and 
drug marketing. More sessions are to be held on this “pharmaceutical package” this summer. 

Globally, a battle royale is building over how the World Health Organisation (WHO) wi l l  
c lamp down on trade in counterfe it  products, especial ly in the developing world. Whi le 
numerous reports and national studies have shown counterfeit malaria medicat ions, HIV 
drugs and other product to reach counterfeit  levels as high as 60% in some nat ions, efforts 
to restr ict distr ibut ion have come under f i re from countries l ike Brazi l  and India, c laiming 
that the restr ict ions have harmed the distr ibut ion of what they consider to be legit imate 
drugs whose market authorizat ions are under dispute over intel lectual-property rights. WHO 
has been the secretariat for IMPACT (International Medical Products Anti-Counterfeit ing 
Taskforce); during the World Health Assembly in May, Brazi l and India advocating the 
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dissociation of WHO from IMPACT. According to press reports in late May, WHO has set up 
an intergovernmental group to review both its pol icy and its ongoing support  of IMPACT. PC  
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