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e are now less than a year aw ay from the
April 24, 2 0 0 6 , de adline that requ i res bar
coded labels on approx i m a tely 153,500

p ack a ging units of pre s c ri pti on and over- t h e -
co u n ter (OTC) dru gs dispen s ed in hospitals. D ru g
produ cts approved for use after the ru l e’s Apri l
2 4 , 2 0 0 4 , ef fective date must be bar coded wi t h i n
60 days of approval.

FDA’s final rule requires a linear bar code rep-
re s en ting the produ ct’s nati onal drug code (NDC )
to be placed on the immed i a te con t a i n er label and
the outer wra pper that appe a rs on most pre s c ri p-
ti on and certain OTC dru gs com m on ly used in
h o s p i t a l s , or abo ut 75% of OTC produ ct s . The lot
nu m ber and ex p i ra ti on date do not have to be in-
clu ded , but drug makers may do so, i f de s i red . Th e
rule applies to most drug manufacturers, as well
as rep ackers , rel a bel ers , priva te label distri butors ,
and bl ood establ i s h m ents (www. fd a . gov / O H R M S /
DOCKETS/98fr/04-4249.htm).

The goal is to redu ce med i c a ti on errors by pro-
viding an autom a ted means to con f i rm the ri gh t
dose is given to the ri ght pati ent at the ri ght ti m e
vi a the correct ad m i n i s tra ti on ro ute . In use, the bar
code on the unit dose pack is scanned at the ti m e
of ad m i n i s tra ti on . For a more com p l ete record , b a r
codes on the pati en t’s wrist band and caregiver ’s
i den ti f i c a ti on bad ge also could be scanned .

Com p l i a n ce with the unit-dose bar coding ru l e
requ i res integra ti on of bar code tech n o l ogy, pri n t-
i n g,qu a l i ty con tro l , data co ll ecti on and tra n s m i s-
s i on , and record keep i n g. If wi dely diver gent pack-
a ging formats are invo lved , m ore than on e
s o luti on may be requ i red . Na rrowing the ch oi ce s
can be a bewi l deri n g, ti m e - con suming en de avor.

Fu rt h er com p l i c a ting the scen a ri o,m a ny tech-
n o l ogy provi ders , e a rly adopters , and trade or-
ga n i z a ti ons recom m end looking beyond simple
com p l i a n ce to use the inform a ti on unit-dose cod-
ing makes ava i l a ble to gain internal ben ef i t s . Th i s
means en coding va ri a ble inform a ti on su ch as the
lot nu m ber and ex p i ra ti on data in ad d i ti on to the
N DC . “ Ma ny ben efits can be ga i n ed thro u gh
process changes that take advantage of informa-
tion available on unit-of-use labels with little in-
c rem ental labeling or equ i pm ent co s t s ,” n o tes a

wh i te paper en ti t l ed ,“ Beyond Point of Ca re : Ben-
ef i ting from Un i t - of - Use Bar Code Trace a bi l i ty in
the Life Scien ces Su pp ly Ch a i n” (Zebra Tech n o l o-
gi e s, Vern on Hi ll s , I L , w w w. zebra . com ) . In fact ,
the report note s , “ va ri a bl e - i n form a ti on label i n g
can improve regulatory compliance, recall man-
a gem en t , d i s tri buti on and retu rn s , produ cti on
con tro l , produ ct aut h en ti c a ti on , c u s tom er serv-
ice, and other operations for manufacturers and
distributors.”

Ma ny of these ben efits rel a te to the incre a s ed
visibility unit-of-use bar codes can provide. The
a bi l i ty to track produ ct at the batch level thro u gh-
o ut the su pp ly chain increases ef f i c i ency and im-
proves custom er servi ce while en su ring retu rn s
a re aut h ori zed . In rec a ll situ a ti on s , this level of
trace a bi l i ty makes it po s s i ble to pinpoint affected
qu a n ti ties and shipm ents and minimize the
amount of product returned.

Un i t - of-use data also can be va lu a ble in pro-
du cti on and inven tory managem en t . “ E n cod i n g
lot nu m bers in the unit-of-use pack a ging and
m a rrying that inform a ti on with el ectronic pro-
du cti on records can satisfy 21 C F R Pa rt 11 [Elec-
tronic Records and Si gn a tu res Rule] reporting re-
qu i rem ents and provi de trace a bi l i ty by raw
m a terial batch , m a nu f actu ring equ i pm en t , ti m e
of produ cti on , equ i pm ent opera tor, and other
variables,” the report says.

F i n a lly, u n i t - of-use data can work in con ju n c-
ti on with other overt and covert measu res to au-
t h en ti c a te produ ct s , m i n i m i ze ch a n ces of co u n ter-
fei ti n g, and help iden tify wh ere diverted produ ct s
went astray.

One of the first ch oi ces manu f actu rers mu s t
m a ke wh en implem en ting unit-dose labeling is
the bar code sym bo l ogy. Any Un i form Code
Council/European Article Number (UCC/EAN)
linear bar code capable of accom m od a ting the
N DC is accept a bl e . Com m on ly used sym bo l ogi e s
i n clu de Code 128, Code 39, and redu ced space
s ym bo l ogy (RSS). The latter is a family of code s
s pec i f i c a lly de s i gn ed for reprodu cti on in the lim-
ited space often found on blisters, vials, or other
unit-of-use packaging formats. There are several
va ri a ti ons of R S S , i n cluding a stacked con f i g u ra-
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ti on that can en code an NDC , lot nu m ber, and ex p i ra ti on date
into a single bar code measuring less than an inch wide.

Because various bar codes are acceptable and different cus-
tom ers may have different preferen ce s , i t’s important for manu -
f actu rers to have a flex i ble pri n ting sys tem . S pecial atten ti on
should be paid to ch a n geover time because runs of u n i t - do s e
formats may be relatively short.

The ch oi ce of pri n ting met h od wi ll be influ en ced by the type
of p ack a ge , ex i s ting equ i pm en t , and con su m a ble co s t s . For ex-
a m p l e , t h erm a l - tra n s fer overpri n ters , f l exogra phic platen pri n t-
ers, and ultraviolet printers can print lidstock for blister cards.
Noncontact laser coding and inkjet also can be used.

For app l i c a ti ons that requ i re label s , t h erm a l - tra n s fer pri n t-
ers of fer excell ent print qu a l i ty and frequ en t ly are integra ted
with label app l i c a tors in pri n t – a pp ly sys tem s . Ot h er opti on s
for coding labels inclu de laser, i n k j et , and hot stamping. O f
co u rs e , l a bels can be prepri n ted if va ri a ble inform a ti on isn’t
n eeded .

One specific sof t w a re upgrade for a therm a l - tra n s fer over-
printer has enhanced its ability to create bitmapped images of
RSS code s . Mo u n ted on a bl i s ter pack a ging or therm oform – f i ll –
seal machine and com p a ti ble with ei t h er interm i t tent- or 
continuous-motion equipment, the printhead can print codes
two-up. For bigger formats, printheads can be ganged to print
m ore codes simu l t a n eo u s ly. This unit fe a tu res a clutch l e s s , bi d i-
rectional ribbon drive to maintain proper ribbon tension and
prevent breaks that cause downtime. The bidirectional feature
also maximizes ribbon usage by backtracking after printing so
that only 1-mm sections of ribbon remain unused. Based on a
standard Windows operating system with Ethernet, the digital
s ys tem can code in real ti m e , making it po s s i ble for opera tors
to autom a ti c a lly program date and time ro ll overs and of fs et s .
A color touch screen with an intuitive graphical user interface
m a kes the sys tem easy to learn and simple to opera te (D a t a F l e x
t h erm a l - tra n s fer overpri n ter, Vi deoj et Tech n o l ogies In c . , Wood
Dale, IL, www.videojet.com).

One app l i c a ti on for pref i ll ed syri n ges uses an off-line 
i n term i t ten t - m o ti on therm a l - tra n s fer overpri n ter. To en su re
100% trace a bi l i ty of the 50,000 syri n ges fill ed each day, the over-
pri n ter can code prepri n ted labels with an RSS com po s i te stacked
bar code along with hu m a n - re ad a ble ch a racters . The RSS code
repre s ents a lot nu m ber, d a te code , and a sequ en tial produ c-
tion number. The image is sent to the printer as a bitmap, and
10 3 18 mm labels are printed off-line, respooled and applied
to the syri n ge before fill i n g. Af ter fill i n g, e ach syri n ge passes
through a vision station. If the code is not readable, the line is
s topped , and the label nu m ber is recorded . The unre ad a ble label
is removed, and a new label is applied.

F l exogra phic platen pri n ters also del iver qu a l i ty bar code s ,
a l ph a nu m eri c s , and gra ph i c s . Models are ava i l a ble to fit on vi r-
tually any blister packaging machine. The printers rely on flat
rubber mats to transfer the image using solvent-based, water-
b a s ed , or ultravi o l et inks. Rem ova ble print-mat plates redu ce
p l a te ch a n geover time to less than 60 seconds (800 Series In -
line Platen Pri n ters , Ado l ph Gottsch o, In c . , Un i on , N J,
www.gottscho.com/).
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Non con t act inkjet sys tem s , wh i ch form
i m a ges with a dot pattern , a re ex trem ely
f l ex i ble and can be ga n ged or mounted on
a traversing mechanism to print ac ross rel-
a tively wi de expanses of l i d s tock . S t a n d a rd
i n du s trial cartri d ges su pp ly co l or, bl ack ,
or ultravi o l et / i n f ra red inks (GottJet Seri e s
coders, Adolph Gottscho, Inc.).

L a s er coders also are non con t act sys-
tems and etch high - re s o luti on , perm a n en t

codes into su b s tra tes at high speeds using
l a s er en er gy. The com p act size of t h e s e
coders simplifies integra ti on with pack-
aging or labeling equipment.

Most pri n ting sys tems accept label data
f rom a pers onal com p uter or an upstre a m
s ys tem su ch as a manu f actu ring exec uti on
s ys tem . Pri n ters also should be capable of
recording and tra n s m i t ting opera ti on a l
i n form a ti on to meet va l i d a ti on and 21

CFR Part 11 requirements.
Another critical component related to

u n i t - dose bar code pri n ting is qu a l i ty con-
trol to en su re codes are scannable and cor-
rect . Typ i c a lly, qu a l i ty con trol is perform ed
by a laser scanner or vi s i on sys tem
m o u n ted near the pri n ting mech a n i s m .
On a platen pri n ter, for ex a m p l e , a cam-
era can be positioned after the printer to
verify the hu m a n - re ad a ble inform a ti on
while a laser scanner grades the print qu a l-
i ty of the bar code . Grades are assign ed
according to standards ad m i n i s tered by
the American National Standards Insti-
tute (Washington, DC, www.ansi.org).

To take full adva n t a ge of the track - a n d -
trace capabi l i ties of fered by unit-dose bar
cod i n g, d rug manu f actu rers also mu s t
study their product flow to identify loca-
ti ons wh ere scanners can be po s i ti on ed to
co ll ect data as produ ct passes by. This in-
form a ti on must then be stored and or ga n-
ized so that it can be retrieved as needed
to document product transport.

Ma terial handling also must be con s i d-
ered . For short ru n s , it may be practical to
s et up a manual or sem i a utom a tic pack-
ing opera ti on . One manual packing sta-
ti on de s i gn ed for sample pack a gi n g, but
also su i t a ble for unit-dose app l i c a ti on s ,
conveys bl i s ters from the outfeed of t h e
bl i s ter pack a ger thro u gh a gap tra n s porter
to a stop wh ere a pre s et nu m ber are auto-
m a ti c a lly co u n ted and dropped into wait-
ing display trays. Once the count is com-
p l ete , opera tors simply close the display
trays, place them on an exit conveyor for
case pack i n g,and set up a new display tray.
The stainless steel sys tem can be con f i g-
u red with mu l tiple stati ons (Bl i s ter Pack-
a ging Stati on , Auto Pak Engi n eeri n g
Corp. , San Ju a n , P R , w w w. a utop a k . com ) .

Perhaps most interesting is the poten-
tial for com bining unit-dose bar cod i n g
with anticounterfeiting technologies and
radio frequ ency iden ti f i c a ti on (RFID). Fu-
tu re po s s i bi l i ties inclu de ink with 
produ ct - i den ti f ying DNA taggants and
RFID labels read by reader-equipped cell
ph on e s . In the not too distant futu re , i t
will be possible to print codes directly on
solid do s a ge form s . Wh a tever paths evo lve ,
the sec u ri ty of the ph a rm aceutical su pp ly
chain will be greatly enhanced and med-
i c a ti on errors should become mu ch ra rer
than they are today. PT
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