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DESCRI PTI ON Techni cal Field The present invention relates to a coding
synbol ogy containing fixed information and variable information, as well
as a method for transferring same. The invention is espefer 9955 suitabl e
for flexible, transparent thernoplastic containers of |iquid products that
are con’n(g% used in nedical procedures. Background of the Invention 10
Various ¥ P8P fs, 1iquids, and other substances cakCBUSE{IEYS| ely packaged
in pouch- type flexible containers nade fromwebs of flexible film sheet
stock, or like material that is sealed together along the peripheral

edges. There are a nunber of advantages to these pouch- type flexible

cont ai ners, | SR { il ﬂgﬁ fabrication.
Vari ous nedi ggﬂ%gil uti o%%gm%%?gd%% gge |rﬂr11ﬁ§ouc -type flexible
containers. 15 The nedi cal solutions can be pharmaceutical, flushes,
nutrition, irrigating, Ce&sRefesdnet Yo REGed ligdrpat s, dialysis, 'blood, blood
products, plasma derivatives, plasna expangers, bl ood substitutes,
anti-coagul ants, blood preservatives, and the |ike. Such solutions can be
del i vered This apppedtioe elaimh poargh tasopeaiding il 81 Biovisiondl ukppligatetentidetnect ed wit h
the flexitkesyampioal 28 i | WSy Al

anest hesi @Eb éﬁgﬁﬁk r&,.& Sg?drﬂiﬂr’]%f ?gﬁi,l@n%ﬂﬁégf H%ﬁ]%]%ﬁglnﬁ' Egeggwg?%éd(s:ont ai ner
may i nePGHA%aaLovhichds entisgly encarppiatrddersin By tpRereRgRs t hr ough whi ch the | qui d
is punmped to fill initially the container during nmanufacture of the
package and to which the admnistration set and the |ike may be connected

for delivering the liquid to t j The use of bar coding to identify
the contents of a container im in the nedical industry. For
exanpl e, bar code identification systens allow a hospital to track 25
el ect rkmbuigaliKielidt s i nvent ory of pharmaceutical products, and the subsequent

billing toth g : - : : sed in
aut omat eg:f]?l g?%hng%ﬁé?ﬂﬁgggﬁﬁﬁ‘é‘égéﬁﬁ% ngrﬁ%mgl%ﬁ%%% %g&g%b‘?lgaé and proper

anount’@rHEe FERMaLPn, 25 del g AsEed ifer gsistrag spBe-e The iyentoa s espeatdllycodes al so

al 3 ow shivebje tfed Slekiblefraruintparcni termeplastiat tonbsnedy oft pid tphekapembd ard | Ui ds 13
Cct obgh 49 usgkfmq\i{d%loqgr%d rgST/ US02/ 10095 2 that are targeted for infusion
i S by et 3

into its patien ing same with fixed informati on such as product
code names or nunbers. Historically, a two-color systemwas inplenented in
bar coding systens. That is, a typical bar code consisted of black Iines

on a whi £ embagkpaoand.n VWen a bar code reader 5 would read the bar code,
t he bl orb the reader's laser light while the white
sphces woulNdripws foedstuffs iuids aatdrotiser Isalsencdsi qghbe badklyt cktdged ingpuaeli- Wher e t he
r ef | eqjReiekiMiOfIBleA maddafont HaBSdralgi1d ﬂ[‘r{? rsﬂetefstg&f Erel%&qﬂaqgﬂ@ ﬂﬁ{' al o9
counterpart. Thi f t wo- col or system natura g ed "to the deve op"ment of a
£ WO- SF%’E‘%&P%??E?él opgmzaryﬁwhefah g}lgteﬁ e’ﬁl‘fé‘? arg ggumber of advantages to these pouch
type flexible containers, including low weight, durability, and Iow cost fabrication. _
Various medical solutions are sterilely packaged in pouch-type flexible containers.
13 The medical solutions can be pharmaceutical, flushes, nutrition, irrigating, respiratory therapy
agents, dialysis, blood, blood products, plasma derivatives, plasma expanders, blood
substitutes, anti-coagulants, blood preservatives, and the like. Such solations can be delivered
to a patient through an administration tubing set connected with the flexible container. Other
medical solutions include enterals, anesthesia inhalants, veterinarian, media, and the like. The
20 container may include one or more access tubes or fittings through which the liquid is pumped
to fill initially the container during manufacture of the package and to which the
administration set and the like may be connected for delivering the liquid to the patient.
The use of bar coding to identify the contents of a container is widespread in the
medical industry. For example, bar code identification systems allow a hospital to track
25 electromically its inventory of pharmaceutical products, and the subsequent billing to the
patient for the use thereof. Bar codes are also used in automated agent compounding systems
to mix properly the correct and proper amounts of medical and therapeutic agents. More
important, bar codes also allow hospitals to monitor its medications or other therapeutic fluids



First, the container was passed through a printing ITB.ChI ne that applied a
reflective 10 (generally white) background field for the bhar_code. Next,

t he contai ner was passed through a second printing melcHPqbet #H4p appl i ed

the dark, light-absorbing lines of the bar code over the top of the

backgro One common printing nethod was the - I ng

(di e-cawm’dg@gg In a hot-stanping system a net alpgﬁjiuéiﬁﬁ@ggngraved I n
the desired i nage or bar code, 15 heated to a pre-determ ned tenperature,
and applied under pressure to the gubstrate in order to transfer the inage
or bar code fromthe hot-stanp foil. The foil acts as. the pignment (ink)
carrier and is fed between the hot-stanp die and the substrate. One problem

i s that thhdves his@ed @B infisida into BOGEStd Byaiaritdg @it wiefxed aafagatidnhyachfa exi bl e
subst r%ﬁ&c&%ﬁ@ﬁaﬁfe?a‘éﬁugﬁé}%i oned, thus increasing the scrap rate. Still yet

anot her* pro e hot-sta d|e S costly to 20 produce t aki ng
several hourSstorispilye g &Fp-erigr Systqng Wassipiementesh i bargogiag aysiegsy Thal iqat - st anpi ng
syst em typical aticokla bbmsised of platknlidengn b whijebackgpmd.s 8viteatai baecodé readeri abl e
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ang thefo'the!t?ﬁvel nttrasesmdst fr&yﬁf&?maa ﬂleﬁ)ﬁl"tcﬁdedef'c' ency is t? pri ng | abel s
and apply 0 ra i.S incregses an

decr eases p?’ggju‘i‘ |?)Iﬂm?c§ élgpasééi %’B%ﬁlgchfzﬁ d{'a?gg%% recffégh or the

| abiél ( sfgenernlly Fhite) badkgignd feid f%ﬂi@bpaé@de §@véh%nonfémﬁé'ras B?S@EIﬂE‘PFQ 8xist with the
hot - st amﬂa@nﬁm@tlﬁ&hﬁémhﬁappmdaﬁmkt Ogti- Bssorb3Q hh@&iﬂ&blﬂat ctdyle ofer thae ‘bar codes

on fexp 'o?the%ﬁc% e?ci {1’4’& n@#ﬁ%ﬂfbﬁg&?% oA ﬁl(& gd in the

medi cal ndustr rea a | mages printed
by the F&e®- st arrpl ng systemis that t he transparent (I i ght - absor bi ng)
nat ure of t ea aotrtaniphgrsgstén asadl diesly siigeaved inabpidasiegl itohget or darswii¢, d

(I 'ﬁht héatel &G r@@ter&ﬁ@&@fuﬁ&%e@n@%ﬁh%nﬁéﬂp@sm to ﬂ)ersﬂﬁtrﬁ@iﬂtoﬁfe{lﬁ rer o gﬁf OrNgt the

dark ( sor ri.nte
onI y |s“§3§fte‘f‘ﬁ%|’%agf’ﬁég%‘rf’8p"e§ dhecllﬂ’éfm%%goblc?@{:&iﬁ@ﬁ“t%tﬁ Fﬂﬁ)ng passes to
achi ev ecartipe andipied bétween thehet-sthrnp dis andghessubstraip d@mpenmeding iy thdi the diekdst to print a
solid Ib Edg%dlafﬁmldﬂﬂagteh@e HRkibiet abInaBg h&Btbfbﬁﬁlmeﬂﬁﬁal,lfﬂﬂxsﬂ r pockets
conmon rmJin_the cause _VvaQ S ing in an
unr eada ltl)lgrthe e, mtid§ngll %ngﬁ A prge?:%désgﬁttﬁg h% (gﬁﬁcfo Lﬁ’otgk natural |y
recdir e@m%‘? daking serard heyrs,xgsen w (2 1B P@GPP{Q% 4 2 bOIFBIBING| gnent or i nk
t han t hgyseari uasidbRofob afitting e rdpRsciativenar vadsidinforgdtioh Guch i gorent

extract i r on. A second
pr obl en%] @?@%&hb%ug%%ﬁ&ohgaﬁit@#& %&QQ%E%%%% S 1{n/gllrfl%(;gllti):tﬂenbheat

var i abl griogh sl agpygfhe miggte hopr, oY dwel | tine to transfer inmages or bar codes
onto the sublsmsa(alealy, ttee hai-stagiping system can be used to print feasibly only fixed

25 information such as a product’s name, manufacturer, and the like. One method of overcoming
this deficiency is to print labels and apply them to the product. Naturally, this increases costs
and decreases production rates, as well as opens the possibility for the label(s) to fall off of the -

product.
Several other problems exist with the hot-stamping system as it relates to the
30  readability of the bar codes on flexible, transparent containers such as those commonly used
in the medical industry. The first problem with the readability of images printed by the hot-
stamping system is that the transparent (light-absorbing) nature of the containers in such
systems requires that a solid (light-reflecting) background block be printed on the container
before the dark (light-absorbing) lines of the bar code can be printed thereon. Not only is
35  there the increased cost associated with two printing passes to achieve the two colors, but it is
also fundamentally difficult to print a solid background block using the hot-stamping method
because air pockets commonly form in the ink, which cause voids in the block, resulting in an
unreadable bar code. Additionally, because the background block naturally requires more



- substrate. BQC&UZF ode IS

5 problem of the ink bleeding or growing too thick, which causes an

unr eadabl e bar code or poor edge definition of the bar code S?fg nbol ogy. To
correct this problem the dies have to be redesigned, 13l Oded, or
re-engraved at a reduced size so that when applied, the correct bar code

size is i Alternatively, the size of the bar ode nbol ogy,
I ncl udi Ng(f‘gé’?“ggpam ng, could be increased if space IP% %?1}59%5 on the

substrate so allowed. Both solutions, 10 however, increase costs and
decrease productivity. A third probBl emis t hat the inks in a hot stanping
system are designed to adhere to the underlying substrate, and not each
other, further contributing to an unreadabl e bar code and mandating the
devel oPpigmbntefmicﬁﬁsmta balrastiag bes, ehefeds aﬁﬁ&eaeetdhekforﬁigmeﬁthxmmesatdalnpi ng dard
typi ca 2 "D oor "F' American National Standards
I nsti tutegCh%(%Né?%m@mq@m&%g% %\nmm "A" being the 8 r esql ed 15 i mage).
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absorbing dark segments (generally black) of a traditional bar code.
Even prior thereto, the ability to print a negative bar code image had been known in
the art as evidenced in the publication Barcodes and Other Automatic Identification Systems
30 by Robert D. LaMoreaux at page 176, © 1995 by Pira International, which is incorporated
herein by reference as though fully set forth herein. Notwithstanding the advautages of a one-

color system, the remaining aforementioned problems with the hot-stamping system still exist,
including the inability to print fixed and variable information in a single printing pass.

Unlike the hot-stamping system, the thermal transfer printing system uses a low level

35 of heat that transfers images (such as a bar code) from a printing head under light contact with

the substrate. Because the bar code is not printed under pressure, there is a superior bar code

symbology edge definition. That is, thermal transfer printing generally yields bar codes with

an “A” or “B” ANSI scale read. Furthermore, the present inventors found that when an “A”

quality code is printed using the thermal transfer system, the same code produces a “C”



4 quality read through a 10 m| high-density pol yethyl ene overpouch, the

over pouch being well- known in the nedical art. Another benefit of the
thermal transfer printing systemis that because the pH(PﬁtOl}?’é%}ﬁﬁ cont ai ns
no sharp edges like the hot-stanp die, the print head does not damage the

f 1 exi bl trate, thus reducing the scrap rate. enefit is

t hat thgv?ﬁzéd?% transfer printing systemuses |ess p@%ﬁ@ﬂﬁl%g ink that the
hot - st anpi ng system resulting in a lower risk of |eachables or
extractables in the container's solaution. Still another benefit is that the
thermal transfer printing head yields a higher degree of flexibility than
the hot-stanp die because the inage information can be easily changed in a
mat t er @faliy mead thought a Hnmil ghidentitg pofiyethylene aserfidicly ipaseadotcbbaig wallng hour s, or
even daySowd iR the bRk ast arrp die to be redesigned, re-machined, or even
re-created. [Th re ar er, of .these thernal ansfer s

comerci al | f P2 ﬁ?te"% tgb WS@QH?WW%&W@??“%%W ts}“’gﬂr‘ZrtDat e(r)

( MARKEMpordaies hosherpred @ Tikel the Nmmcﬂm Werpdinhbpa@yeds mpedamagt the Flexide anot her
benef it s@fstrdid) Gk fﬂ&fuﬂiﬁé e s@APTaRI ANoIbA! behitSY HheM? M¥@kal &mﬁfehﬁimﬁg anping 15

systemi_s the a bar codes that b ccurately
read. FOP Bxanb f%“és %‘%ﬂtt % ﬁ’ifrt E%L?%r?pé?g SR TRy r’sgylgta\glﬁ?’? E fes on
aver age lﬁﬁwwfﬁfﬁf@@l%ﬁéhq WPMCY{SGO@Wt ragethesfbenefifis ﬂﬁéﬁgmﬁmﬁéqw red for
t he hot -uaisteipliftihg Syl yedldstachighed d&g:eaoicmmmi than m@mest@iplcﬁe l&ydﬁb@ﬂic grade,

dependl rillg'cf Q%&Eﬂ&y@&t&a&a@il «I: CF%; ’mattt&eottlgﬁ[ug@atdﬁn Iaptl ng system

requires lIess space superlor ar co efrnition over
t he Hot Oglioéfﬁlﬁ? W@‘“E%g‘%“é‘ifrf‘f “'FFFE@@S o5 ad Pafb‘é’é’ bﬁlfffdéﬁ%ﬁ’rée‘{nﬁmﬁfe‘il ft fixed and
var i abl evanmé-oeasl i Thare ateraciuobiér 0fjthésh eretradd @hnsfo prgtems cdnomaxadlly @milatda

phar mac gyl dh@érm@%ﬁ%&?kucﬁ%ﬁhé@a&@ MMMFM&%@B{ szﬁt(ﬂoédog&s of a
cont ai nﬁ{ﬁ‘ .Co Ve‘ﬂ%d ) the size and resolution limtations of the
or

hot - st a ce one to print fixed informati on on one side of
t he cont ai neftiligtianpte: ebéis of hé temat rowfeoprinting systsmheer b bw-stalpiag e

|1 mii$ at ispesn inele ablhx@ t%ﬂhtmhblﬂir b@ rdodaﬁ mtau\mwuags&ﬂ@dmﬁu Aop BfampMBifie @and 1 unni ng

25
2 2 e Bl LR8BSR SRR R Ew;h g pfecreases
Enhohggls

i mpr ovedhed%ih r@flffﬁfl:fﬂé%WStarna@g SFEMAP Biif ¢ codgrpd astaaaparﬂébd »resol ution
over t hdefendingSenathp bubgtrasy i elivnt, O thedtah@dnsfeel bid@ing tR@erediirtd less@pacst s t he

pr obl emyf Ip%gfd%l hlﬁ)gm%rnba? d:%hé"?d 3 cf%‘aﬁﬁonaopé e rh%l.sﬁngﬁdgo sefNETRAQL OF bar code

t ha coné g vari a ormation. 30 The
pre 2VANASSS jAYRW | e Ip PP %th"(‘i s"&F*\‘Pée reatiogn inclyding rthey B¢ R%  Sunmary of
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and a mgépmcd:.f @anm%éy,ecﬂm&yan@%samfonwﬁﬁms of iR Hofjﬁélﬁﬂlﬁg‘ @@ida%:@yst em can be
used to cont ro ro | puent a?léh . racﬁ enﬁ[! a%ﬁfj ]_lngtl nitor
parti cul’8r d’osaﬁ% PB” ?Pc%“ S8t & P’F&Pﬁ?ﬂeﬁﬁ &5t 8 Oélr?“o when used
in conbotertsidenThese hmisatinesadd te apyipwation ehymngdhs (@n@nmwer;ﬂéd rugRipg @yed and
thoge asecotiigaimdpds, wWhichi figdinte@testbaicdicreMasprofucdval. AQLidifgly032, 155;
5, 845, 2 ﬁl% *thcﬁﬂa‘il trgns?eQ Sm%%ﬁ sﬂ&ncaﬁ'ords improved cost efficiency, time efficiency, and bar

code image resolution over the hot-stamping system. Notwithstanding, there still exists the

problem of printing in a single pass a high resolution, one-color bar code that contains both

fixed information and variable information.
30 The present invention is provided to solve these and other problems.

Summary of the Invention

The present invention provides a novel identification system and a method for

35 employing the system. The identification system can be used to confrol inventory, to track a
patient’s billing, to monitor particular dosages, to reduce potentially patient safety errors when

used in combination with other safety systems possibly not yet employed and those as
described in United States Patent Nos. 6,139,495; 6,032,155; 5,845,264; and 5,700,998 which



13 October 2005 5 are incorporated by reference as though fully set forth
herein, and to acconplish i nnunerable other neans and net hods. The codi ng
synbol ogy of the present invention conprises a substrat3ddehsr 05 ural ity of
light-reflecting segnents separated by spaces that are di sposed on the
substrate. The spaces on the substrate define |ight-absorbing segnents.
Together, the light-reflecting segneénts and the [ight-absorbing segnents
define a negative inmage bar code representing fixed information and
var i abl greitbQbRaRY b Poferdid€ aPhSHE Mily! BVBAE hQ8n fb tREorlQY ind@serhthat t he
codi ng synbol o is detectable using a reader. It is understood that a
reader OBF BEOSHYE BM-of a bar code reader presently known, the details
of \é\hi ch for ﬂrhmdiﬂ];gﬁ)&nb@fofgﬁ Blﬁhepﬂir&‘&ﬁﬁﬁveiﬁlim_&ﬁﬁlblﬁﬁs adugst@eme% abluratciidsi&f bar codeI I
reader ..di.rects a faormao n on .t he image . or bar. code.and receives a
o 5 pob Plrasid el Fhrr ot hitheR e PG B gR SRR e ' Code.
Pr ef er abt the sutisiate defohe lighttabortimpyegmentn Jlogetkert thelight-efflecngeerentrgy i nto a
data fo agll ] r | y al so provi des
hat e R e e oL ROk BN 0 el by &
r eader , 2hvarRbleHpfgEtiethe i ndicia may or may not be visible to the naked
human eye. TR prisent ikvdich IfHNEr §r66ide8 lat MO cSRGBRbSIBY dklabl udthg @ Wavel ength
outside the _visible h%ht spect rum }t iz léno wthin the art that bar
codes cBAFE i PHAYPALIBBAreadihiag e pRY fogTPER 4Y CHYHE PITR X S um and i s
t he subibecktaild ofUnhitie bnbtrdtpas oP@teqitseMonventiad Tn Géhkral, whi Bt cb&: readeeor por at ed
.by ref eﬁ&él%eaig Iﬁh (1)1% hOIl g-xlel' Se.eotrl:af OJOEIQ an ertl:eceeﬁvr(]eSal nr asr%%E tn’ofhlr%ee%?rr ese.nt
i nvention con errpﬁ‘ ares  bSth & si bl & and rhvisiple Eodng sy 5¥og| es, or a
conbi nathplois refirsied dfom thprimadedmcbat hale. Pleferabbf theceider will died frensktectte bet ween t he
i ght - 1 ehl&Gieh g, HBAMRD kot WoFRAS 08 byHlGaRUbSt rate and the _
| i ght - absor bi ng-segnents definred on thé substrate enables the resulting
i mge to be §e@ecHdn)ion slsepaeides fhpt thp dichtreflecting ssgreentyiasg wligiathptt he naked
human ey, betddRcted Byelh Edader,CcReh AN tRe MO maM d Rl nbihi Wdigé B e hikght spectrum
In a fiést agpe of %h{e resent invention, there is ‘%%@vi de‘fﬁtﬁ medi cal
cont ai PTG N & AT HE TS SEYPTLOBY S & X VIO R B ubst 1 at o
def i ni ngsible pighittsb@nuof It isH@owc enkiaitrelt, tha bpd aodel dotilgd be fludresgdrit,-whadhl iect | ng
segnent . b nd.. di u r . spaces
def i ni né"t%?egﬁ{ %%glg(%?%?—%g%s%ggtr}r%ﬁ??% \?\ﬁg%%?rsl‘%% ﬁtggﬁtgﬁt g?@fﬁie’c }}lgr}\lgg segnent s
and t hemeorpdrated by aelbieney as deowsh tfdlydest ford kerevedatshot thawprgenbiavention e
repr eseiptditplatds! B visiHi LRt Rb1a BohiYA L AR SEids NbO s nbRRion2idreier ei n the
negative image bar code. is__detectable using a reader. In a second aspect
of the Epw@ﬁ@a'i o eilertivity difffase PEVETTOWRE HekTatlorlng tegmerty AiSRISEEPT syst em
fomﬁri sa‘ha];giibsaatmﬂm Vet @bdoflin}¥egmentd ﬂegﬂﬁ&pafr ﬁﬁtsu‘tﬁhkgs Eﬂa&leﬁihegesﬁﬂtiug ﬁl ity of
ight- re cti egirent s .se ated . ) e n i sposed _on.the
subot r arBet b SR EORER IR T BN el tis ST R Yo P RRE RER et 1 e
| i ght - rieflicecti haye s eginewittsn e distbhelight giettrmibsor bi ng

In a first aspect of the present invention, there is provided a medical container

having a coding symbology comprising: a transparent substrate defining a portion of the
container; a plurality of light-reflecting segments separated by spaces and disposed on the
substrate, the spaces defining light-absorbing scgments, wherein the light-reflecting
segments and the light-absorbing segments define a negative image bar code representing
fixed information and variable information, and wherein the negative image bar code is
detectable using a reader.

In a second aspect of the present invention, there is provided a medical container
system comprising: a primary container; a transparent substrate; a plarality of light-
reflecting segments separated by spaces and disposed on the substrate, the spaces defining
light-absorbing segments, wherein the light-reflecting segments and the light absorbing

segments define a negative image bar code representing fixed information and variable



segnents define a negative image bar code representing fixed information
and variable 13 October 2005 5a information, and wherein th negative i mge
bar code is detectable using a reader; and a nateriaﬂ368§? T%ﬁgd over a
portion of the primary container. The substrate can be of any chem cal
conposition, preferably conprising a thernoplastic polyner or a thernoset
pol ymer, and even nore preferably wiere the substrate conprises a nedical
contai ner. I n another enbodinent, two or nore codi ng synbol ogi es are

di spos e%f&ﬁ;aﬁorﬁldﬁﬂvhé}kiﬁ Mg@t&d} ﬂ:nﬁge Ea@%_@iié“i@tde{%&atﬁé usiﬁg?a&axae@anmr e codes
represents fixed and variable informatiqon. Two or nore codes could al so be

di spose&atFighnosioned gy 3PAdien ofhe BEPAY SPRHRL] ng at | east one substrate
form ng a comhaisggratdnénabe loEagl GR@idARAtcpaition, OpRiceOE BemprEmabel ogy or a

plurali of . synmbol ogi es_coul e di sposed an ere in the container

Dot om BerRpaS R LR PSR bR R Ie VB HBPEy ot orm
conpri sesnpissubstdiat enfagrenilngnother pralghdogent, conbramere codinsyanbplagier aral  f or mi ng
an over G I : fixddln@ third
aspect (E)i? M)t %Q&%gsgr%t%é%%\?%&llfei cgﬁl’,ﬁﬁl% 393&}3;&({3?%\5&?%?3%%{%ng of transferring
a negaﬂW@eilﬁfg@@tI%rTW@ddéan@mdé% emtd plee b dierpsddnviGimatcPRNATISYRr i abl e

i nf or maté@isP bPlefst WEDsuBitrate! HANSPAOMindTBRAE b Bdst bkAhatbl tohef QEAEa part of a
medi cal cobg} al ner or.container, sysiﬁem ,salg rrgt hod conpr.i si ns? the steps of
provi di NEPPR/RE BT DPIUHHY &f PRICologiehtAul: bgimotst PRirBFTe ChBaSPHARE Y Fansf erring a
negat i veh¢ pegs: ibahidadengpeehanhd Qgtanbxgeleh rRbapivat 4 abstardiomsing abl e

I nf or mHe&}QaI cgrg%gertagg V\I?lfg lagﬁ‘(l)’ o OnseVBlt’p(()) Cg (glt nall’S rteft)Sr ?Sﬂenatl‘tact)fl %g Of t he
negative i rage bar codemFRANSFERE 'Y “RPRE ST oA fo tThé B fteF; and

t ransf esubstrage- t he negative i nage bar code onto the web of material. The

present | nveRt] Ay &oaf oPfid bieAP indedfBl, e if;ﬁfov%d&ﬁyﬁl@tﬁw bi\fhnemRPRL i Ve 1 mage
of ma of

bar code onto a we ertal by first providing a web material. The
next st B§p2dfe mpgs byprodorspresentingdixgd aniqraation apg yanplde infameiisnenief2 webdhsferring a
negat i V@adspigGe r@fialGRASs dNofin AW inBlical SSIRARS 6r téhtaned kBRI, said _
representatjve of, the neggél ve, | mage bafr code. According to Lhe i nvention,
the negBFPOECIHEGEE B4R ble PX|IPE SeWtsOtratel irr et PHIF SAREPY & i abl e

i nf or matrirBferring adefAtivoinage 2O 0&ie risBting GREQRoMGHAMISAAAAMObloenalioe negat i ve
bar code i e s then transferred to the printer via the signal and
transf ergl}t(ég;% glvc(;"lrjltmo]“g pﬁrése\;\cé%s%?aif’reﬁesee?tlaé e.Of reerg af‘é%ﬁmffge% 30%‘ ?rar??%rrn%%s a thermal
t r ansf ethe gighahtodhe prifivs apt tegefrring fire hégativeathzas barondeamiyl the web of hateridny

predet er m netpuRber: RienRGPAL YEviiiBIReRA foFPrQ;ﬁ&n%%LQ fhobfve ib@nsferred in
this manner. Additional features and advantages_of the present I|nvention

are destqdelrig 2ied ohmaterigl by firspproxiging reveb of pafeyalt He npesicr sbte ®e8rd car ryi ng
out t heisi B\RRideNpridBr| @pableeSFCkdnfitiriap aQfegdiie ihX8Wah @&ie onto the web in

response to a signal representative of the negative image bar code. According to the

invention, the negative image bar code represents fixed information and variable information.



10 FIG 1 is a fragnmentary, perspective view of a coding synbol ogy
representing fixed information and vari able |nfornat|on in a single,
collective inmage transferred onto a substrate. FIG 2 §30cfe ¥%€ﬁentary,
perspective view of a coding synbol ogy representing fixed infornation and
variable information in at |east two, collective inmages transferred onto a
subst ra@ M8 G 3 is a fragnentary view of a cont &FKEF2408Eem having a
substrate with a coding synbology representing fixed information and

vari able information, and a naterigl positioned over a portion of the
codi ng synbology. FIG 4 illustrates the relative position of the Laser
Scanner to the barcode in the conparative analysis. 20 FIG 5 shows an

ot hode e ol By KD RO o WG R Pt A Re Bt AR g BVET Y,
i nvent i B the vechof asteriayy é’r b iscripish i< thermalalipsten Brivkst-e tleszeﬁ% and wil |
her ei n hethoegrcoinanpiites tehedayi predetpiindfeatumbet oéndgaldae beapt bar@bdes bamld tevention are

d|sclosggmﬂhﬁ&mhmngHQderstandlng that the present disclosure is to be
conS|dered exe I cations of the rlnc | es.. of_ the i ntion and are
not Ji nt ende dfieovﬁl"?ﬁ*fﬂew@ﬂﬂve&ae%&s&e T o deteg - b Ve

enbodi nbedpparkit ot thetiegtdnod8yr Fin@ing buf thd imehtiat es a negati ve i mage bar code
i mge representing fixed information and variable information that is
transferred on a substrate. The bar code is designated generally by
reference nuneral 20 The bar code 20 includes a plurality of |ight

r ef | ect Brigf Reserintinn of thoDramings are separated by spaces 24. The spaces 24
defipne | i ghtHebls@rama@@exﬁﬁﬂrmﬁp@u%\ueﬂ bfea tdd@itsymboddely @€rdséiing 6gg@ient s 22 and

l'ight-a fi t QE%@E e 20 35
represeﬂl?lnmgliﬁgg ‘Qh%ﬁégﬁgﬁaan V§ﬁ$a e 4Y§m&&ﬁgl%§9£ e bar code 20
and the |i ghtC 7 iepIfeapeigy. Jenprshtesvios obg @dﬂ%§b‘8'é°é%y6??f°&m§‘%§¥“rdat e 30. The

subst r ainford@tioa aind bariable nfliiewion hankaatwor osijeadk tingges tiausterad ontg aa
t her moplLasthc or thernoset polyner. Suitable thernnplastic and t her noset

pol ynmers ar o] yvi_nyl chl orj de % chlorlde, ol efi s,

Dol ot des. TG K ABEREHAC i OF 5 cBTatRt enanin f aupie B8 Ediger 2005 w0
02/ 080083nbRIGTY td@fB@hﬂ;@(f%d itfophatioh emrbvagablesinfosthation read 2 {mﬂelyal n'i)Séiiese,d
oIyure&&aggﬁmmegmgu%m%g@ﬁmé al cohol copolyners et hyl ene vinyl acetate

COPOL YT S, 15 Y WSS WROLMITY Borch O M S QBRY IP LS a8 Yk s 21 ¢

copol yners, ey acryltcaci a-ol efi
substltﬂﬁﬁﬂmﬁﬁﬁvﬂﬁw acid copol yners, hydrocarbon bIock polyners, ethylene
pr @yl ene dirGes gowy iR leSempiyty @odingHymtolbey pivdiced bl Mosdampcéruhamal and

mul ti - Iﬁ%ﬁf %&%%%structures such as those disclosed in United States

Pat ent 862; 6,083,587; 5,998,019; 5,993,949; 5,935, 847;

5,693, 387; 5, 686, 527;

Detailed Description of the Preferred Embodiment

25 While this invention is susceptible of embodiments in many different forms, and will
herein be described in detail, preferred embodiments of the invention are disclosed with the
understanding that the present disclosure is to be considered as exemplifications of the

principles of the invention and are not intended to limit the broad aspects of the invention to
the embodiments illustrated.

30 FIG. 1 illustrates a negative image bar code image representing fixed information and
variable information that is transferred on a substrate. The bar code is designated generally by
reference numeral 20. The bar code 20 includes a plurality of light-reflecting segments 22
that are separated by spaces 24. The spaces 24 define light-absorbing segments 26. The light-
reflecting segments 22 and light-absorbing segments 26 define the negative image bar code 20

35 representing fixed information and variable information. The bar code 20 and the light-
reflecting segments 26 are disposed on a substrate 30.

The substrate 30 can be any known chemical composition, including a thermoplastic
or thermoset polymer. Sujtable thermoplastic and thermoset polymers are polyvinylchloride,
polyvinyldichloride, polyolefins, polyamides, polycarbonates, polyesters, thermmoplastic




4,299, 367; and 3,912,843, which are incorporated by reference as though
fully set forth herein. The *olefin, which preferably contains about 2 to
20 carbons, could be produced by any nethod known gen tpQer re
particularly, the a-olefin is ethylene or propylene. 10 Preferably, the
substrate 30 is of a chem cal conposition such that the reflectivity

di f f er e¥@OBBOWEen t he substrate 30 and the |ight-reMCEABIHGBegrent s 22
allows the light- reflecting segnents 22 to formindicia (not shown) that
can be detected by a reader (not spomn). In terns of percent refl ectance,
it is known in the art that a preferred maxi num reflectance for the

| i ght - absorbi ng segnents of a coding synbol ogy i s about 25 percent, which

15 al so paon n r e he |i ght

ror cot i SPESP SRS [ofl” BBl b Bt RLABE BBl L 1O
segment $thylsee YIRY 255137 Aopelyres, f‘é‘{i’lea‘?l@,@"’dmﬁ’ﬁari@wlep@PRPDIW@FTF@E*W?\@C‘% egnents need
not be a:oﬂml;euem;l ethiylend subsinnedsicyylic biid icspofynedse orobdintshisstituteh @crplicesctd | profile

reflect Jeflectin
segnent s cfgg %grﬁm%mﬁp@ @wﬁgh@%i%g ¥le&$ﬁo %&yﬁl&' nlyfggr}het ect ed byga

r eadér . @’6‘ S“i“?fﬂ‘i‘*%laﬁ B*Fmtlﬁ’éf ﬁn[“ngPc“F%ﬂu 5 th‘g‘:f"' 8%?5% pdinged Hals ot be

Vi si bl e Rakatt Res. 6AKR862h 6)083758725,298.009; _T,ﬂf)éf%@ aﬂ;ﬂ3§,,847n53691513387v6,§8®52§ to the naked
2332“@“%9%* T I e A ?“n‘c""ﬁfé‘dn‘é%t? 2
may be H’)‘f‘ é{l}e &}??“-‘%ﬂ%@cpm SFERLY GRS gy %geyg?c?f”g‘ms (fofﬂ\‘}[é’f’ %1 gonbl nation
t her eof aﬂmeth@rl@lﬁwngma&blwemwladb[ﬂ@wﬁd@ﬁnlﬁmlwemmwlew i ndex of the
chogen substmfeﬁb@ndleqm)saae B c&ﬁ\/ﬁieﬁw EonipbsiRNehey thtshdreByctivine reader. As

DI eV OUSht S8h&ecn o LB HIIST SHORILIDANCANY sofih 01 My, DF 5RO Pr OV ded

t hat the Vit erence ) an t he
|i ght -ré?ﬂeé@lgl %ﬁgrx@@gi%emf@nwdmm(mhw@ that gpr be é‘f‘?c@éthri’gf%@ﬁ’@ht s 22 to
form i ndhewm (Meaims sheanepe fefidtance 230 idknodatie diech thyt adpréferdanaxfonot  shown) .

Accor di i nformation
hat. rengier@ 1 bt Gl o ?é@‘f% Py SELSRRAQER | 00
i nf &? mat 8ﬁ°ffe§P°&g?tPﬁléecPr? gyred gRinimpm Slgeipne ?P“ herfight-refiecingseementsi A8° t he first
peri od. niExiawpl efeancd pikibel lightfalosoriving i segmantscind die, minumunawﬂecnme oifftherited to, a
Pabel — Cwefitg SoRMTLANGE b SROI %&%‘ﬁfﬂ@%ﬁlﬂm e o (FDA

i
or dat a "FEHLA® ec%”%ey&?‘#e(’?%ﬁe%‘fl?%s FDE tg E%‘ %(sﬁelgnet (?known as the
Heal t h |Wfﬁlgab18§§mbwy@501m#ﬁhmqtﬁateﬂbmre@émnc| | (111BCC), and the like.
Exanpl es of Marihdidd 6f théighe-roBéckifseb et Tiemay dotibe vidike dQke dakeditu@gh t 0, a

prOQuO o, of ke MRk bc RN, ALARE hurfit B e 62 25 8E bRt MO

pr oduct ory con concentrat lon. FIG 2

shows ansERL Ao &t e Q‘tfeft?d“c&aﬁ?ét('éﬂt épo"@ﬁ'borﬁ}en‘ﬁ‘ﬁfla &t thenlightyicBelpg i nventi on
and il | yegmeats @8 reayf beagineel alil, repeyelipecoringe, yidwilef, @ agp demignagiymbol ogy
repr esemetddfl Freprfbrrkd ool BperdQ the WD/ ARRP BBl el R 200D o0 8
25  the wavelength of encrgy used by the reader. As previously stated, it is understood that any
color may be used provided that the reflectivity difference between the substrate 30 and the
light-reflecting segments 22 allows the light-reflecting segments 22 to form indicia (not
shown) that can be detected by a reader (not shown).

According to the invention, fixed information is defined to be information that remains

- 30 unchanged for a first period of time while variable information is defined to be information

that changes during the first period. Examples of fixed information include, but are not

fimited to, a product’s: name, code number, manufacturer, National Drug Code Number, label

copy data required by the Federal Food & Drug Administration (FDA), or data required by the

Health Industry Bar Code Council, now known as the Health Industty Business

35  Communications Council (IIIBCC), and the like. Examples of variable information include,

but are not limited to, a product’s: lot number, batch number, expiration date, serial number,
production time, price, inventory control data, 2nd concentration.

FIG. 2 shows another contemplated commercial embodiment of the present invention

and illustrates a fragmentary, perspective view of a coding symbology representing fixed



information and variable information in at |east two, collective inages.
The coding synbol ogy contains a first bar code 40 representrﬂﬁ fixed
information and a second bar code 50 representing varl or mat i on.
The first bar code 40 is defined, in part, by a first plurality of
light-reflecting segnents 42 separated by spaces 44 and di sposed on the
subst r alV® B985 The spaces 44 define a first set of PEHHENAWSDr bi ng
segnents 46, which further define the remainder of the first bar code 40.
The second bar code 50 represents variable information. The second bar code
50 is defined, in part, by a second plurality of light-reflecting segnents
52 separated by spaces 54. The spaces 54 define a second set of

'ight-agﬁaﬁm ganaeemari& SnfBiGha aemmt et QY cstfetmaeuﬁage 19nd em nder of the

second i s under st firs | ur | i ght

refl ect S °f°§lé§‘f?éaﬁ1s§ﬁi‘séb"‘arﬁ8 &%ﬁﬂseﬁq“ﬁ?’éﬂ W%}]’"B‘T‘mﬁ‘ Se?o }’ %/‘i ®ng segnents
52 may bB@ repies¢nhing sminble difematal Theofiggiosi ciderf0 ialdefhwedigih piut, bys: firsfit necessary.
In a prefuelifad hgﬁzrréﬁee&g%égeeh@u@ Egphlﬁt@d 531: riﬁceé m&tddlspwea ah th& .»mbarate

lig lectin ht-reflectrng
seg%nt §6 ?Ff ?cgs §4e s? ﬁ'iS'nsﬁ ‘gﬂg‘t(a SCfrblgq*r e\%ﬂ‘j‘mg‘lnéalwgﬂéé%m me ici a (not
shown) , remainderef the Esibar eadad0.can be 15 detected by a reader as heretofore
desc[1 i bed. T sécoficbar béde 50QeResdils faafdbit formasan dThb sdcoioEAE cddB SO &r ef Flr sposed
on the r. reflecting
segnent 2&%& "?La?thg)pa smd%%ﬁ%&n%%MH&P& Jeﬁh&#%q %pgrateg%% Lﬂag%tr?éf t he second
i ndi ci aTB¢ sneffe SM@%ﬁtse@ﬁ%ﬂroﬁéﬁﬁ-ahsa {Pingsegmegts 56p‘?’]€?te’?“&m Jetipgene  visibl e
to tthe padadderioflthasecendchar chide 50.i It Stundandiiod ittat thebitst whivaignyf light-efiwetifg r st 20

P! ura"rs mgﬁtshmbw fﬁ &Eﬁd{ﬁ‘ﬂﬁ%ﬁ% gsse nersztnra bS 6GRNGmE Bdinkhid (not  shown)
[etipes

i Lo, FEREOS)e, FUAEL LI B o1 T gl dyen ”#ﬁieﬁra%ir%dfaoryo?ewcf’l ores

depend elualityeof ﬂlgﬁﬂrdt;ttmgeegmade)@@fld thh eccotdqiiality uitmhr -allectipniggmets t he

Wa\éel eng@ Qrecﬁfﬁrﬁ ﬁkﬁircey(n&%ﬁ&mw Q@ecsﬁﬁdﬁrla (nezsshg fyasﬂlaatcalﬂbe It to ts

un r OV at r ctivity

di f ere %%Cteﬁi ?\ﬁéeéﬁerﬁlgmgg%rgga%? Bgﬁcgt%§%§§° he T ‘“1]] ref e(%%rér:?g segnent s
42, andagdisprsedon thesubipigs69.at e 60 and the |ight reflectl ng segnents 52,

al | ow t he | ightwith efd adician@lasedgemt JighiZethst RembitglP -ofehd ealiomg segnents 52

to forggné‘?dg.r{’m!’nétthelﬁ}gln?i nfag% s;e%&‘ggﬂ%&{‘&tﬁeég&ﬁ%%bb{iﬁgﬁ? g@x&?& shown),
i

-

respectiv no The present

i nventi B’f"re&y? e eatidlle f"l’%‘? naked, h‘B?"é(%ﬁt e ﬁr‘rséépdrﬂi‘n(ﬂ‘erSh E‘Stdes could 30
be i spewaidityosf lphbsilectite seghedsy 42 @p dat serngd tiliiga obsewar ef th@ad@ond onal |y, it

Ifs al rsTg rdeﬂ g/ ot tapag htuﬁﬁb%ﬁngsdégﬁénﬁsaéz%a@cbc‘é%ﬂﬂﬂeﬁigwEéddﬁﬂawwrﬁlg@ gigmi nectzl)I number
(0] Sy 0 | es | .Xe i nf vvarl apl e

"1t o maORvEY ST oD dhernd I Bk et i B FRst A el 0 P hat. ¢ ne
codi ng &Y fisotasglénath ofieasetosed b de atadernelyp Mywioyde dated icie fpderstoed Bt wi t h any
cur rent aadolds QRS bs HE glovidbdthad tRE felebiifig, ditidténc Bétwien et abkuh 60 Gade 16K, Code

39, d d E_AP]— . FIA% Red d
Spazcsgosgl r?b%ht—%ﬁec %?ﬁr[ents % %n%% ggweéﬂpng% I%ubsg%g @1 At éc”r eaved 2- gf uge
(1 TF), WF oW i théﬂ%%m"% #idghg lght-reflecting segmenty &4 ©nder st ood

t hat ei fdmara mrhﬁduna(mt SOwoy and ybhetana tielicE(notcshowme, ®spettively, that can be
detected by a reader (not shown).

The present invention contemplates that any predetermined number of bar codes could

30 be disposed on substrate 60 by repeating this procedure. Additionally, it is also understood

 that substrate 60 could include a predetermined number of symbologies like bar code 20

where fixed information and variable information are within the same symbelogy. It is also

understood that the coding symbologies disclosed herein may be used in conjunction with any

current bar code symbologies including, but not limited to: Code 16K, Code 39, Code 49,

35  Codabar, Code 128, UPC-E, UPC-A, EAN-8, EAN-13, Reduced Space Symbology (RSS),

composite symbol, PDF-417, Interleaved 2-of-5 (ITF), as well as two dimensional

symbologies. It is further understood that either substrate 30 or substrate 60, alone or in

combination, could be used to further define a container whole or in part. It is contemplated

that the container could be a medical container used to store medical solutions such as



conmbi nation, could be used to further define a container whole or in part.
It is contenplated that the container could be a nedical container used to
store nedical solutions such as 13 October 2005 WO 02/13886®st 305/ US02/ 10095
9 pharmaceutical, flushes, nutrition, irrigating, respiratory therapy
agents, dialysis, blood, blood products, plasma derivatives, plasma
expande™@ MBYBY substitutes, anti-coagul ants, bl ood PCHUEREMPAL | ves, . and
the like. It is also contenplated that the container could be a pouch type
flexi ble container. Wat is neant gy flexible is that the nmechani cal
nmodul us of the container 5 is less than or equal to 40,000 psi when
nmeasured according to ASTM D-882. As shown in FIG 2, the substrate would
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30 predﬁkﬁbﬁu&&d(ﬁw%@ﬁ)@&a@ﬁipo&@@ﬁ&i&%&@bﬁﬁ@ﬁ%ﬂa&&n&aﬂﬁrwbﬂrate 82, on
an

t he.naterial, 92 r, both contai ning.fixed i.nf.Qrmat.i on, vari abl e
i nf3r mat i on,As Oprattbogtthe_ conEamer system, rt]hcre zﬁso gusts

portion of the bar code 70, wherein the bar code is detectable using a reader (not shown). The

a material 92 positioned 'over a

bar code 70 can be disposed anywhere on the substrate 82 or even anywhere on the material
92 provided that the bar code 70 is detectable using a reader (not shown). In accord with
other embodiments disclosed hercin, the present invention also contemplates any
30 predetermined number of bar codes being disposed on the substrate 82, on the material 92, or
both and containing fixed information, variable information, or both.
In another embodiment of the container systermn, the material 92 is a part or the whole
of an overpouch 90. The overpouch 90 may cover a portion or all of the primary container 80.
Furthermore, the present invention contemplates that the primary container 80 may have at
35  least one peripheral edge 86 that can be heat-sealed, radio-frequency sealed, or otherwise
sealed using any known technique the detailé of which form no part of the present invention.
The material 92 may also be developed into an overpouch 90 by sealing at least one peripheral
edge 94 using any known technique, the details of which form no part of the present
invention.



I n "anot her enbodi nent of the container system the material 92 is a part or
the whole of an overpouch 90. The overpouch 90 may cover a portion or all
of the primary container 80. Furthernore, the present 13 Qgjehst 19

contenpl ates that the prinary container 80 may have at 35 | east one

peri pheral edge 86 that can be heat-seal ed, radio-frequency seal ed, or

ot her wi NP R28088%2d usi ng any known techni que the det aiPE?Ué‘?MW??Ch form no
part of the present invention. The material 92 may al so be devel oped into
an over pouch 90 by sealing at |easf, one peripheral edge 94 using any known
techni que, the details of which formno part of the present invention. 13
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Exanpl e St @ lgmauve@%%%tlr%sglﬁgve ?nh %Veng(fn $ %?ﬁo %’fgi&m %e&stghlf g%}m% above, the
i dent i f g¥hesA- syst em of the present invention provides a coding symbol ogy
di sposed on a substrate. The invention further provides that a plurality of
lig 20 r%fxgvig:ng segnents, which are separated by spaces, is disposed
on the substrate. The unnol ested area of the substrate beneath the

light-reflecting segnents defi nes l'i ght - absorbl ng segnents. Together, the
| i ght -refl edt i ngCaigpSyniieloandith oBinklk Bist Eatesor bi ng segnents defi ne an i nage

of a bar codg sm{eﬂaaover:ﬁéﬁi@ﬁ@ﬂau{)ﬁ)eyﬂe&fofm resa&%hmpr&vm@s&b &ftle- r ef l ecting

segnent s sorhin mage of a bar
code. m%%@b%'fﬁ?&edé%rﬁ)%ﬁ% \%}Wtﬁ *ﬁ%‘%‘i@@lﬂf’&d&ﬁ“ t@)@’é@l gﬁghh second bar
codd | sfﬁﬂ%eg s¢gments, Woelharg $6P|ar4t¢ﬁ1eb3s apveesg ndippebednem fiersubsatehelliei r st bar
code. Tiadolest8d arda SEBOMGstRlcehth thé Hght-il@hiy fahdnackfing igRgp@ding, Which are
separ at fengle Together, the light-reflecting segments and the light-absorbing segments define an

image of a bar code. In a preferred form of the invention, the light-reflecting segments and

the light-absorbing segments define a negative image of a bar code.
25

2. Coding Symbology with Twe or More Bar Codes

When a second bar code is vsed, it is formed in the same general manner as the first
bar code. That is, a second plurality of light-reflecting segments, which are separated by
30 spaces, is disposed on the substrate. The unmolested area of the substrate beneath the light-
reflecting segments defines a second set of light-absorbing segments. Together, the second -
plurality of light-reflecting segments and the second set of light-absorbing segments define a
second bar code. The present invention contemplates that any predetermined nuraber of bar
codes could be generated by this procedure. It is understood that when two or more bar codes
35  are employed, the bar codes need not be disposed in physical contact with each other, adjacent
to each other, or even on the same substrate, though such embodiments are contemplated.



30 spaces, is disposed on the substrate. The unnol ested area of the
substrate beneath the [ight reflecting segnents defi nes a second set of

| i ght - absor bi ng segnments. Together, the second pl ural QF‘EH“QOOS
light-reflecting segnments and the second set of | i ght - absor bi ng segnents
define a_second bar code. The present invention contenplates that any
predet eMYR WO Runber of bar codes coul d be gener at e®CBVSIHOYSnr ocedure. It
i s understood that when two or nore bar codes 35 are enpl oyed, the bar
codes need not be disposed in physical contact with each other, adjacent
to each other, or even on the sane substrate, though such enbodi nents are
contenpl ated. 13 Cctober 2005 WD 021080085 PCT/ US02/ 10095 11 3. Cont ai ner
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color provided that, as heretofore described, the reflectivity difference between the light-
25  reflecting segments disposed on the substrate and the light-absorbing segments defined on the

substrate allows the light-reflecting segments, and preferably the resulting image, to be
detected by a reader.

b. Primary Container with Two or More Bar Codes
30 In one particular embodiment, a primary container has a substrate, and the substrate
has disposed thereon a first bar code. The first bar code is defined by a first plurality of light-
reflecting segments that are on the substrate, and a first set of light-absorbing segments that
are defined by the spaces in the first plurality. The first bar code represents fixed information,
variable information, or both.

35 In the same embodiment, there exists a second bar code on the substrate of the primary
container. The second bar code is defined by a second plurality of light-reflecting segments,
and a second set of light-absorbing segments that are defined by the spaces in the second
plurality. The second bar code represents fixed information, variable information, or both. It
is understood that the particular location of the first bar code and second bar code on the



detected by a reader. b. Primary Container with Two or More Bar Codes 30 In
one particul ar enbodinent, a primary container has a substrate, and the
substrate has disposed thereon a first bar code. The K OLebepi05code i s
defined by a first plurality of light reflecting segnents that are on the
substra first set of |ight-absorbing segnen re defined by
t he spaggg:ﬁﬁa?ﬁe first plurality. The first bar codgapégﬁég%ﬁts fixed
information, variable information, or both. 35 In the same enbodi nent,
there exists a second bar code on the substrate of the primary container.
The second bar code is defined by a second plurality of light-reflecting
segnents, and a second set of |ight absorbing segnents that are defined by
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d. Material with One or with Two or More Bax Codes
The present invention also provides another embodiments for a container system

wherein the substrate that forms a portion of the primary container has no bar code image
disposed on it. Instead, the material as heretofore described has at least one bar code disposed
30 on it. There may be a single bar code representing both fixed information and variable
' information. In another embodiment, the substrate still contains no bar code, but the material
. has two or more bar codes disposed thereon. Each bar code represents fixed information or’
variable information, or both. Additionally, the material has a first side adjacent to the
substrate and a second side opposed thereto upon which any number of bar codes could be
35  disposed. The exact location is not critical, provided that the bar code(s) are detectable bya
reader. The bar codes are formed in the same general manner as heretofore described. If
desired, the snbstrate conld also contain any predetermined number of bar codes representing

fixed information or variable information, or both.



described herein, two or nore bar codes could be di sposed on the substrate,
or on the naterlal or both. 25 d. Material wth One gor with Two or More
Bar Codes The present i nvention al so provi des anot her Britsderndies for a
contai ner system wherein the substrate that forns a portion of the prinmary
cont ai ner has no bar code inmage disposed on it. Instead, the material as
her et of ov@ozmanss i bed has at | east one bar code di spoged/3/mmsit. There may
be a single bar code representing both fixed information and vari abl e
information. In another enbodi nent, the substrate still contains no bar
code, but the material has two or hore bar codes di sposed thereon. Each
bar code represents fixed information or, variable information, or both.
Addi tionally ter|aI has a first side adj acent to the substrate and
a second srd% op St hereto upon which any nunber of bar codes coul d be
35 di sposed. Thptpeesent deventiop gt ipoividessa method far tlausdringpr wghliiedmaghader t he bar

code(s) cadedn@atvesbaRheidyTi firskt S35 fo p;aihe aR@b o£RLSRI. arMe wepta®gof N t he sane
general  npARNGI, aﬁem*}ceai%{m‘%fo iSn d%w%%er gve thedE% Ctma%hﬁ S ?étl!ate coul d

al so coﬁ?aln an m ne ar ¢ es I epr esen fixed
i nf ot matiRwFErEd thmf’rl,aqu etlechiyityrdifiarenss betweendhn pegative inmage @H’eﬁOdeG@Hh"V\O 02/ 080085

. PCT/USO&ﬁ&ﬂﬂ95&ﬁBmﬂtﬁh@khﬁﬂﬁmﬁh@bﬁﬂ@ﬁﬁmgahﬂ&fﬂTNﬁﬁﬂﬂk@@fﬁﬁﬁMﬁd&s a met hod

for trapsiy ngB\hﬁt’ga rifed hﬁf@oﬂ a ne &ﬁ@ Q%E%a@ca&%%%e wej gfial. The
first step rovi e be of. any known
chemi cafe*B¥Hbst 1 fegtewtﬂfafé ffﬁafg%ﬁmsmar attar% MEER code is 5

t r ansf e andedhiribliie infomationh &he @dualoody hm@gerathdfﬂyelrcemp@erb@ftmmxetcm@nmgat ive image
bar jgodgy asrthmt 49 ocﬁéﬁtcs‘awn%emoao@gyf ke CleM off WHlicH 38n L&BAE of @e BRsedlet ect ed usi ng

a reader. e next. ste rlnter capabl e of
t ransf ePPFHY Qﬁ ygﬁ@%@yﬁgﬁmﬁgﬂﬁﬂﬁﬁﬂtW?%ﬁﬂgéﬁ?ﬁﬁék to a signa
represehﬁatwvﬁwoﬂlmﬁéﬂhegamlWébﬁnﬂﬁbﬁbmmmcdmelH@mﬁhgﬂﬂ@xe&3WWﬁbrnatlon and
var|abIgmmﬂﬁﬂymm&t@nﬁmﬁh@mﬁhgnaI may be generated by a conputer, software

executi on, aI'he ne s{eg]astﬁ sfem atﬁ'é’& ntah;g meglrﬁ{q%pangﬁﬁggn%a enggauget ails of

whi ch forntno (41 ‘be of any
sor i3 knmegérr@rlaprty ﬂlepreérOématBtw} heb Spbray rtbeﬁt‘@?fasu‘%a?(’lﬂﬂ%&s%fr printer, an
ink | et tdpehostigolynar frbdouely dapdtic. A éxplaed above, thelekver drahicyl ormgosirion and nor e
pref er aBf yhe dnddier KBt Eﬁtﬁﬂﬁ)frcﬁ'{de@ tHaD i€ fmﬂe&nﬁy aeﬁtenéet Bk tHe n@%ﬁt@r ring the

signal to the printer an en_transferrin at.i v ge bar code
onto. t heEE RGPt Ehs Btz ot BB ltlrrépbﬂ% et f{/m

thernose&mpu&yher previ ously described. As explalned above t he exact
chepg cal compsidatitimaffbat e taatae&a@tenb@anwﬁerﬁd thd Wl inbiodivd dlagk t hat the
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negative image bar code onto a web of material that contains another bar code, such as a label
copy bar code or even another negative image bar code. The web can also form part or all of
a container, or all or part of a material such as those used in the above-described container
25  systems. The present invention also provides for transferring two or more negative image bar
~ codes where the negative image bar codes represent fixed information, variable information,
or both, individually or in combination.

30 Comparative Analysis of Thermal Transfer Versus Hot Stamp Printing

a. Background and Materials
The quality and size of a thermal transfer printed barcode was compared against a hot-
stamp printed barcode. For purposes of this analysis, and as will be explained in greater detail
35  below, each barcode was investigated as to whether it would decode upon scanning and
produce an average ANSI letter grade of “B” or higher. Additionally, the inventors examined
whether each thermal transfer bar code could be decoded through a 1000 mL overpouch of



i mge bar code and the material is sufficient for the negative inage bar
code to be detected wusing a reader. 20 The negative | ge bar code can be
transferred anywhere on the web, including on the webl <5 heer03r or
exterior surface. The present invention contenplates transferring the
negative image bar code onto a web of material that contains another bar
code, swMmozs0@ds| abel copy bar code or even anot her nruFgmoywesi mage bar
code. The web can also formpart or all of a container, or all or part of
a material such as those used in the above-described container 25 systens.
The present invention also provides*for transferring two or nore negative
i mage bar codes where the negative inmage bar codes represent fixed

i nf or mathighMiens@ doBRin@lehd hid¥ed tiiness Qfinb® bBlow) Al WhidUR| chm@Eialt
conbi nat |ggn ﬂo% er ative Anal ysis of Ther rmal Transfer Ver su)gI Hot Stanp

Printi ngvailable %%Rs gitdenicel Snel widpciheFinmatedengme.spapifigelly @3z 3%f a t her nal
transfer pr'ﬂkeﬂnﬁ@&&@ﬁ%céé@&nﬂ@@@ﬁﬂﬁﬁ c@ﬂ?drﬂﬁv& aﬁ’el}lﬂﬁtmvoﬁlt:@irpre&§lbmt ed barcode.

For purposes of this_anal yS| and as w be expl ai ned |n 8 reater detail

35 bel ovpstamrh PG QuirLhgel™ i ?ﬁ/%@?f%‘ﬁeeﬁ"%“l’lﬁ Barraden ¥erifies ®Rouinek decode upon

scangi navebkek, BYY e 83987 (B §d @e@iguaﬁl‘@hwb@et $a@rco&bﬁ aftetoQfvalnd®’ th® kynkbopher -
Additionally, the inventors exam ne each thermal transfer bar

code co®fy %@%W@Hﬁ%@ﬁ%@%‘b nﬁ‘ﬂ%@%’ﬁbﬁ%ﬁ‘? Fhich 1 costingdy 2005 WO

02/ 0800@%ist4 BREIJdbBE=/AERY Guldbifb, 1990 litoN. P} sit@danyis BitBnch B3léw1g @ t hi ckness
defined bel qw, and which is comercially available from At oFi na Chem cal &

Q| under t hebleildisplays fhe fasking g@bé’&?@@ﬁp BlyeryegautainestiastedTQEOMR Y i i cati on
pr ocess iRt ohthintd cSmEQPRBT Rilabe FdMIANLS $.aboit@ley (ki@ WiACHSI ON
|nsté6 rrﬁxgt .PSC [i< CheckTM 820 Laser/ Mouse Conpat i bIe Bar coge Verifier
(PS ection, ?S%?BQ Bt 0741185500 grherp gach cputaipst dpsio IH‘E"@ e bar codes
and to @ﬁ@cbdlﬁi Be bit@sidy/stRd bal(bpbsitel Uelabel yop@ganaadduﬁmmuahilg&nhﬁduhANSI standard,
nanely ANSI X3.182, which |s contained in, ANSI's Code Prjagt Qual ity
Gui del i HEAAY S Dagkaging §EC FHSRR, d‘éﬁsdeﬁl'%‘e%d’flple‘ﬁ% 8’1‘8%001“‘135’81 1 displ ays
t he tr aclubdtigndit. OURrdufl€Bt inéthdeat 300 Ncodiait€® dofhnfeERHIRI AVEilablet R BhxteS OUP A

i ncluded_ 100 containers comercially available from Abbott Laboratories

(Steri| &egihras CPB’Pra“‘llbk‘i‘orYf“e@tﬁq}ﬁ TOSPhaBy@osationbes emiEnes M ¥ where each

contigi NRpntdhad$ h b 8B4 RrR36:00M6de Rintdat @it OMatibe M3cksirde saf 6¢ he bag
(opposite of | abel copy). No additiqgnal redesign, sterility . treatment or

packagi 1§eptasseEs frqm progp f%deﬁg%ateéngﬁwseﬁrm&www&faﬁfeémmnmr ci al
enbodi mgidknestx oup B i ncl uded 300 containers comercially available from
Baxter Heal thcare Corporation known as PD185 TC Vi afl ex(r) sol ution bag
containers wth each 15 container having a thermal transfer barcode printed
on it. Tabl ¢ beah&d cpemkd | esdd fatafly| cont al overpsuck rom G oup B were

desi gnated o Gxemt danclSesed; in an deerpouch of a predet ermned

| Thickness D
A 2000 mL Abbott 100 4.5 mil NfA
N=100

2 mil Stock: 1133-12
N= 60 Batch: RT 4-6-01 Box 1
4 mil Stock: 1133-11
N=60 Batch: RT 4-6-01 Box 1
B 1000 mL Baxter 300 6 mil Stock: 1133-10 Batch:
o ) N=60 RT 4-6-}1 Box 1
8 mi} Stock: 1133-9
N=60 Batch: RT 4-6-01 Box 1
10 mit Stock: 1133-8
N=60 Batch: RT 4-6-0f Box 1

Table 1
20
Other equipment used in this analysis includes:
Overpouches: (1000 mL) 100% Fina HDPE Grade -7394
25

1 Roll 3M 810 Scotch® “Magic™” Tape ID: 34-8506-4916-0

1 Roll Thermal Ribbon ID: TTR-71521



t hi ckness. Cont ai ner Cont ai ner Vendor Quanti t yOver pouch G ouSi zeN Thi cknessl D

A2000 nmlLAbbott1004.5 m I N A N=100 2 m | Stock: 1133-12 N= 60Batch: RT 4-6-01

Box 1 4 milStock: 1133-11 N=60Batch: RT 4-6-01 Box 1 B

PARYT BEIRt er 3006

m | St ock: 1133-10 Batch: N=60RT 4-6-01 Box 1 8 m | Stock: 1133-9 N=60Bat ch:
RT 4-6-01 Box 1 10 m | Stock: 1133-8 N=60Batch: RT 4-6-01 Box 1
1 O her waxpziopiwent used in this analysis includes: Orerpsnab®s: (
m.) 100% Fi na HDPE Grade -7394 1 Roll 3M 810 Scotch(r) "Magic7n Tape |ID:
34-8506-4916-0 1 Roll Thermal Ri bbon ID: TTR- 71521 13 Cctober

02/ 080085 15 N=300 PVC Menbrane Tubes,

20 25 Tabl e
(1000

2005 WO

Stock No. 332116, Batch No.. NC

OCT. 14'99 C 15 Box 1. 5 Cycl ohexanone, Lot No.: 4872 T15641 Exp.: 12/6101.
10 15 20 hh%@g%ﬁp%gﬁhg ﬁ@g@%@x(r)looo m ., dual -port Containers:

Traceability

10

15

20

30

35

Baich No.;: NC OCT. 14’99 C 15 Box 1.
Cyclohexanone, Lot No.: 4872 T15641 Exp.: 12/6/01.

N=300 PD185 TC Viafiex® 1000 mL. dual-port Containers:
Traceability: 3-16-67-134
Batch No.: NC 8-31-00C76 Box 4

N=100 Sterile Water for Injection, USP 2000 mL NDC 0074-7118-07

Jaguar J27-14 Thermal Printer, SN: IM4B0066

PSC Laser Scanner Model #: 4100+A3043
6-mil aperture Mouse Wand (660nm)
10-mil aperture Mouse Wand (660nm)
N=1 Ruler ID: 112687 Calibration Exp: 04/06/02

Digita! Caliper ID: 18435 Calibration Exp: 03/30/02

b. Printing of Normalized Thermal Transfer Barcodes
and the Scanning of Pre-Sterilized, Hot-Stamped Barcodes

Prior to printing the thermal transfer barcode onto the containers of Group B (Bazter),
the barcode symbology of Group A (Abboit) was first identified, and the encoded data
verified against the human readable text, which was accomplished with the QuickCheck™ 820
Barcode Verifier using the Laser Scanner.

" Table 2 identifies the data encoded, format of the human readable data, and

dimensional length/width of the Abbott bar code (N = 100).

Abbeit ;
Symbology Encoded Data Format Dimensions
Type Data Chars | Human Readable (Visual} X Y
Code 128 0100300747118076 | 16 (010030074 7118076 | 72mm | 12mm
(UCC/EAN) 98-4974-R2-6/00

Table 2

Table 2 illustrates the symbology, data, number of characters, format, and dimensional
length/width of the Abbott barcodes. The Abbott barcode uses a version of Code 128 under
the UCC/EAN standard. The data displayed under the “Encoded Data” column was retrieved
using the Laser Scanner of the Quick Check 820™ verifier.

» The dimensional width was measured using a calibrated ruler.

4Ba8;s. 499 8at ch No NC 8-31-00C76 Box 4 PCT/ US02/ 10095



N=100 Sterile Water for Injection, USP 2000 nL NDC 0074-7118-07 Jaguar
J27-14 Thermal Printer, SN 14B0O066 PSC Laser Scanner I\@d%rnﬁm 4100+A3043
6-m |, aperture Muse Wand (660nm) 10-mi| aperture MolFdt 660rm) N |
Ruler 1'D: L12687 Calibration Exp: 04/06/02 Digital Caliper ID L8435

Cal i bration Exp: 03/30/02 b. Printing of Normalized Thermal Transfer

Bar codewoangsiossee Scanning of Pre-Sterilized, Hot- St arpedsBao®edes 25 Pri or
to printing the thermal transfer barcode onto the containers of Goup B
(Baxter), the barcode synbol ogy of Goup A (Abbott) was first identified,
and the encoded data verified agaltnst the human readabl e text, which was
acconplished with the Qui ckCheckTM 820 Barcode Verifier using the Laser

Scanner. Tabl e dfies ata enc d, f orm t.he human readabl e
data, and 30 dlzlrzpédgnalf?ﬁ?mqné% ?as&fe?fu ﬁéh%?i%?l%e’%é fe8%e (N = 100).

Abbott Synbol ogydicades mmdmgﬂfmmppmuﬁypmaaﬁmmﬂeman Readabl e
(Visual ) X Y Code 128 010030074711807616(01) 0O 030074 711807 6 72 nm 12 mm
{ UCC/ EAN) 98- 49748 1fr6100 Table 2 35 Table 2 illustrates the synbol ogy, data,
nunber of charseacrhery?; difvehsmtHeignOwa mapned roa lthe thyeddgs &F thu qiietzoné t he Abbot t
bar codes. The Abbglt&] tEarcode ses a%ersi on of Code 128 under the UCC/ EAN
stardard. The daP3caPiom aFed! ala?‘ﬂl ™ Encoded Data" col uim was retrieved
using the Laser Teawngmemtont(Heigidtag ko LRpadal BddMniy tedingr . The di nensi onal
wi dt h was neasured %{Ei r%gr%% cal Lbrated ruler. 13 October 2005 WD 02/ 080085
PCT/ US02/ 10095 1R°¢€ SHPRIARFon (Length) was measured from the outer
side edge of one quiet zone to the outer side edge of the opposite quiet

£one 10 ISR ooy e B EREEL SRR ol oo S,
zonm  fBelimedsiond] RS aahidekidicgioh Jwak adadil) tarimbyd wssadoubﬁnaded ngodie t he testing
Jaguar handset. The thermal printer produced a barcode with the shortest element width (total
barcode element width = total measured barcode length) of the same symbology, number of
encoded data characters, and miscellaneous text identified in the Abbott barcode. The
following steps detail the manner in which the Abbott barcode identification process was
i5 conducted:
The QuickCheck™ 820 Verifier was calibrated using the calibration standard bar code
available inside the user manual (Quick-Check 600 Series User Manual, 2™ edition 1994 Part
No QCOMG00 available from PSC, Inc.} and then attached to the Laser Scanner (“scanner™).

Before any scanning was performed, the scanner was held at a distance of approximately a 3”

20 directly above the barcode. As shown in FIG. 4, the scanner was oriented so that the top edge
of the scanner is above the “top” side of the barcode and that the bottom edge of the scanner is
above the “human readable data” side of the bar;:ode. Also as shown in FIG. 4, the scanner’s
aperfure surface was oriented to an approximately 90° angle above the barcode.

The scanner’s trigger was then depressed and held to establish the correct scanning

25  position. No data was recorded on this scan. The laser beam emitted from the scanner’s
aperture should cross the entire width of the barcode, as is shown in FIG. 5. Without
changing the angle or distance as specified above, the laser beam was moved to approximately
the middle of the barcode, also shown in FIG. 5, by moving the scanner in a lateral or vertical
direction. The scanner’s trigger was released, and the scanner’s position was held such that

30 the above-described scanning position parameters were not changed.

The scanner’s trigger was again depressed and held in order to decode and identify the
“symbology and encoded data of the Group A barcode.. The results of the scan were recorded,
and the above steps were repeated to scan the remaining barcode samples of Group A. The

trigger was depressed only when the scanner was used to scan a barcode. If an element of the




procedures for this experinment The Abbott barcode was replicated using the
Jaguar Printer's imging software. Once 10 the dinensho al gﬂ§§Ut and |
identification was created, the inage was downl oaded int e guar

handset. The thermal printer produced a barcode with the shortest el enent

width (total barcode elenment width = total neasured barcode | ength) of the
sane synbebmgyss nunber of encoded data characters, angssmedsl aneous text
identified in the Abbott barcode. The follow ng steps detail the manner in

whi ch the Abbott barcode identification process was 15 conducted: The

Qui ckCheckTM 820 Verifier was caliBfated using the calibration standard bar
code available inside the user manual (Quick-Check 600 Series User Mnual,

2"d editi 1 rt ai | f PSC dth
2t t ached 008 e et Ae Gea e 1 SR il wf e

per f or matlovet he scanner was hel d at a di stance of approximately a 3" 20

that e« opt Bltgeron iy RecaiaRey oo sond pffn GRS PE " hor code

and that(thﬂ@Bb‘%ﬂﬁ@@d@ﬁez@f the scanner is above the "human readabl e data"

side_of the C s sho i,n Fl G scanner'.s erture
surface was ﬁlﬁ @ﬁ}“@'&? aﬁcogfhgl MP&?SV%Bf%ng %8%1’{‘1%% code. The
scanner aqmwldnggmlgmmdthaﬁnftﬂeabmsaadocana;e&'ﬁmk&)o establish the correct
scanning 25 positi dz% recorﬁﬁd on this scan. The | aser beam
emitted from the"sCafiEiog ‘é‘e“:ﬂ’?ﬁ d®ross the entire width of the
barco]ge das Tis f&lhﬁ*ﬂgHaf&od%ldiémeﬁtm%ﬁhﬂdd&mng@hbﬂ@iﬂ@@r&d&&d&ﬁ?k@ﬂﬁldi Sfj Slnce ?s
speci |e abov r ved to approximately the m e o
the bar &8 tﬁ%‘é’% é\‘ﬂﬁ’tﬁ% ¢ ea?g%\qg%‘?%mvi ng the scanner in a lateral or
ver tipcal d| r ect » OIX dithiiRioS:C2RME I "Sdifnédsaeld mwas r el eased, and the scanner's
position was_hel d such that 3%& t he above-descri g‘f’ﬂ%g anni, position

par anet er s werdasee v gnfedken 3pH Yiatlex spatriners pad plas BHs ¥edepr essed

and"h6|dﬂkBm@ﬁ&ﬁ%xéﬁmﬂmﬁﬂﬂ@baﬂﬁmk&ﬁﬂh@%%f&@&m&ﬁ%ﬁb0|Ogy and encoded data of
the G oup A barcode The results of the scan were recorded, and the above

steps were Sﬁﬂﬁﬁ&&cu t+6—S ﬂ%g}ieég% rengt i ngpRghEcote  parhesant —Sup A The
trigger STOBR €SSEU 0Dy, WIEN | ChiE (St e liphaadpFd k0 jcary a parcode. |f
an el enent_ of the V\D 02/ 080085 PCT/ US02/ 10095 17 5asnst) jg™EBst | envi r onnent
was changed %@143., IDJQW@QWQ)SOTGtrelﬁscaﬁﬁéﬁwwaé’llﬁ@éa Pmmt gdOmm per above.
Table 3 d 8 replication-Abbottl s BHEEEYE) pePagde |14mRLLFi cation
ont Baxter S (Group B) Viaflex(r) T%’r?it ainers. 5 The follow ng barcode
el enent wi dth di nensi ons of N = 150 barcodes produced an equival ent ANSI.
grade to that of the Abbott barcode. (See Table 8) X dinension: 22 mMm Y
di mensi on: 10 mm.The SheddwoWéshg bar code el enment wi dth di nensions of N = 150
produced a better ANSI

The “shadow™ test is a visual inspection test implemented in the barcode verification

20 process in order to measure the integrity of the label to the substrate adhesion strength. The
test employed Scotch® Magic™ Tape 810, which is available commercially from 3M and
identified above, whereby the tape produces a shadow of that barcode to which it is applied.
This shadow is the result of the printer’s ribbon label adhering to the tape once it is applied
and removed from the barcode. The quantitative amount of “shadow™ that is observed on the

25  tape is then used to assess the integrity of the barcode surface that will survive abrasive
contact or resist melting from extreme temperature conditions. An acceptable tape test result
yielded less than approximately 50% of the ribbon label is transferred onto the tape, This test
also helped visually assess any degradation of the barcode quality. The test was performed
immediately following the print production process and was done only for the 300 Group B

30  samples. Table 4 outlines the results:



grade than that of the Abbott barcode. (See Table 8) 10 X dinension: 52 mm
Y di nension: 10 nm One barcode was printed on 300 Vi aflfa;ﬁrb)%?ﬁpggt ai ners and
pl aced inside a plastic bag. The barcodes were print § m zones or
regions of the containers. S bola yEncoded Dat aFor mat Di mensi ons

TypeDat aChar sHwnan, Readabl e (Vi sual ) X Y X150) =150) Code
1280100300948k807616(01) O 030074 711807 622 rumlO mIT/US02/10695

(UCC EAN) 98- 4974- R2- 6/ 0052 nmlO0 rum 15 c. Shadow Test Table 3 The "shadow'
test is a visual inspection test inplenmented in the barcode verification

20 process in order to neasure thelfntegrity of the label to the substrate
adhesi on strength. The test enployed Scotch(r) Mgic" Tape 810, which is
avai lable coggmrcially from3Mand identified above, whereby the tape
produces a ghadausai: tma.‘ttermﬁzﬁﬁﬂﬂﬁe:t D wdhipk Bizé: T |1 9-se4ppl | @fhioo%:Thi s shadow i s
the result qdf 22dvex@mmnfier’' s Pebbon | abellStadhenindsd o the & ape once it is
applied andrenoved frnm'rhcz: harrn’ip The quantitatiye ampumt of "shadow

that is obsdryddntsize: ha Sedlizationth t—h@&ﬂg =y fob Qﬁés:ﬂ'%g%ir.tegrity of the
bar code surfa\,‘vm?’f‘ulaogmm H—sutvive—& i‘ﬁ%il € coft bL ot—tesitst nelti ng from

extreme tenperature conditions. An aggapt abI e tape test result yielded
| ess than approximately 50% of the ribbon |abel is transferred onto the -
tape? Thi s t'Betscotchitge vae hypéiet witeumldoge iamedigtsly doowileghaptat.i Asmalf t he bar code

or acess “SECGE b HERINL LIS nd SRES Gl S et Gf L B OUT o

t he resutstle .y1el@leql hess Biag S0%t labdl |tiagsddri enthPlyededh: @panvihich Siuakfied-i689ab1- 100% 22

S 7o 0- SOOR L o s, Vot 0 i R Bk Ry BT PRI Rer e 1 e v

appl i ed seafcht thyes \tﬂam@d@ frorgtdi Table Myrefleots |datirasgltst geaerged for both GsomplB 10 trace
(0 % t StRI I ints. The
sco?@h tbg%%&eggégé) resu yi e(?)dﬁéﬂ?elbl A %ﬁg}ﬁ %??Sd;e%%%mg%n t he scotch

t ape, whiooteadhesdupfied it as an accept abI e print. There were no visible

peel streaks created in any of the barcodes after the scotch tape was

renoved fromit. Table 4 reflects data results generated for both Goup B
d Barcode Verification Scanning:

ANSI Grade Report (Pre-Sterilization)

15
The ANSI Grade Report is an individual scan profile measurernent report of the

number of scans used to get a final ANSI Symbol Grade. This report uses the Scan Profile
methodology found in ANSY's Bar Code Print Quality Guideline, which is identified above.

The following steps were followed for the Viaflex® (Group B) containers. There were no
20 results reported for the Abbott (Group A) barcodes because the Abbott container pre-

sterilization stage was not applicable to this protocol.

First, a 6-mii aperture mouse wand was attached to the Scanner. Second, the Quick

Check 820 scanner was calibrated (as set forth earlier) prior to scanning the barcode for

identification. The Quick Check Verifier was then configured to achieve 10 scans per barcode
25  for extended accuracy. Each individual scan of the 10 averéged by the Scanner was recorded

during scanning, The Scanner then reported each scan grade as an alpha character. Each

barcode on the 300 Group B containers was scanned by rolling the mouse wand over and

across the middle of the barcode. Table 5 details the results.

30

35




barcodes (1) 52 nmx 10 mmand (2) 22 nmx 10 mm A sanple size of 150 each
was taken from each group. d. Barcode Verification Sc%n ir]h%: (@NSI G ade
Report (Pre-Sterilization) 15 The ANSI G ade Report i PR PP dual scan
profile nmeasurenment report of the nunmber of scans used to get a final ANSI
Synbol Grade. This report uses the Scan Profile nmethodol ogy found in
ANS| 's B 0sdessPrint Quality Cuideline, which is idetnifsermogbove. The
followi ng steps were followed for the Viaflex(r) (G oup B) containers.
There were no 20 results reported for the Abbott (G oup A) barcodes because
the Abbott container pre- sterilizdfion stage was not applicable to this
protocol. First, a 5-m | aperture nouse wand was attached to the Scanner.
Second, the Qurekde @Sk Ar0 -Reamner was calibrated (as set forth earlier)
prior to scanning the barcode for identification. The Quick Check Verifier
was then conBaxy Rosai MoevWaill) scans per barcode 25 for extended
poekilizaKi c%lwpbﬁiw:técaabﬂssa\ drenged Hyrepsipss Scanner was
ot-ted-eacgh—$can grade as an
e degrtihe—300—Gropp "Zg‘“ﬁ @fm*s was scanned by
rolling the |mayse, Wwand over and acjoss the mddlie of {the barcode. Table 5
details the [Feagddhd S| 335 (I3 Gaf obér ZOUS|TWHBOZf 6BREE 5 ANSI G ade
(Pre-Sterililzatasen)| - Resulls: Baxter (G oup B) 6 mil Muse Wand
PCTI US02110095 PrintSterilizationSanple Size: Scan Pass: Aver ageDi nmensi ons
Met hod: Phase: Grade: XY Ther mal PreT810C22 ml0 nm Transf er
Ther mal Pre-1 0 Transfe abl.e 5. Taple i nd| that the
total aver agggkl%gﬁ‘ﬁ‘élre% gt pr e u%vgﬁg?w%&ﬁaﬁe JfrﬂdeuF err“ﬁl]m?él a%%’g%e]ﬁx%sge?i nt yielded a
"C' out poifiteelddapCeos vizsample §izdof (122 (20mnxx W0nmrbarkales) edesgradentBY gr ade of " B"

out of a sample size of 150 (52mm x 10 mm barcodes). The sum or total average is the

1

Aot

10 average of each individual sample scan average after a scan pass of 10. A 6-mil apetture
mouse wand was used to test the grade for the thermal printed barcodes. These samples were

tested after printing and prior to fill and pouching.

15 | e.  Filling

Table 6 shows the fili and air volume used for the Viaflex® (Group B) containers:

Coentainer Size Selution Yolumne (mlL) Air Yoliume Range (cc)
1000 mL 1050 mL 20 ml, 55ccx20cc

20 Table 6

All 300 containers were filled using the specifications listed above in Table 1.

25 f. Overpouch Assembly and Sterilization Cycles

Al 300 Group B containers were transferred to the Vertrod Sealer. A stock roll of .

100% HDPE film was cut to the lengths of 13 %" x 6 %™ (Refer to Table 1 for thickness of
individual stock rolis). The film was then sealed manually using the Vertrod sealer. No

30 defects were observed in the overpouch material. The containers were loaded inside the
overpouch and then sealed. The samples were loaded on the sterilization trays with the
barcode print facing up, whereby the barcode was not in direct contact with the tray. A
sterilization cycle was then performed according to Specification 14-04-01-119 Cycle No, 04-

‘ 026 at the maximum time and temperature conditions (i.¢, 56.0 minutes at 252°F).
35



out of a sanple si ze of 150 (52mm x 10 nm bar codes). The sum or total

average is the 10 average of each individual sanple sc after a
scan pass of 10. A 6-nil aperture nouse wand was used Q)C §‘éf0gghe gr ade
for the thermal printed barcodes. These sanples were tested after printing
and prior to fill and pouching. 15 20 e. Filling Table 6 shows the fill and
air volune used for the Viaflex(r) (G oup B) containers: Container Size
1000 nL Sol ution Vol ume (L) 1050mL20nL Table 6 Air V olume Range (cc) 55
cc 20 cc Al 300 containers were fi%®led using the specifications |isted
above in Table 1. 25 f. Overpouch Assenbly and Sterilization Cycles Al 300
G oup B containers ger the Vertrod Sealer. A stock roll of
100% HDPE fil m was cut qh}&ﬁ[ﬂg Fut%ﬁgéagn'flg'%& x 6 " (Refer to Table 1 for
t hi ckness of individual stoc The filmwas then seal ed manual |y
using the Vertrod sealer. No 30 defects were observed in the overpouch

mat eri al . TThe COBgBIer s WeTl S T “ h and t hen seal ed.
The sanplks vem | oddedon thersd effi T FGat | ¢N efedl he barcode print

faci ng upp~wherehy thp ﬁarr ith the tray. A
sterilizaﬁﬁ% iffication
14- 04- @1- ?-Ne—éi—érzﬁ—a-i—é nper at ure
conditions (i. 56.0 mnutes at 2 )7 35 13 Cctober 2005 20 9 5 Table 7
Table 7 shows that all barcodes were able to be decoded upon scanning. All
300 barcodes Ttabletthehows thixl ébd(arc))deé @eme uhle B) becdenddad myoh Scafigl. aAl 3d00 bar codes

over pouc heanief o G UShbe bGPl Sunn Sl B e op bR ANS e a1 1 60
above 10A rratiipamwert de:oded da«sugmthbzemp;icmvme@omesfvﬁmrm:d,ase}'b@nnda r of scans
bserval | caafint Bl ORERAEREC K it i Doy Vg xane&i@efddedof W ch
t her e wer @uptbgsef scans actually required to decode each individual units was not recorded.  Only an
observational note would be recorded for units failing io decode, of which there were none.
In some cases, water droplets were visible inside in the Baxter (Group B) overpouch as
15 a result of recent sterilization. The overpouch was then pressed against the primary container
film surface to disperse or remove the water droplets. Human hands were used to smooth
away wrinkles that were present in the overpouch. The Abbott overpouches were observed to

be completely dry. No overpouches needed to be removed for any barcode to be decoded.

20 h. Barcode Verifi cation Scanning: ANSI Grade Report
(Post-Sterilization)
For each of the 400 samples in Groups A and B, the respective overpouch was
removed, the port tubes were cut off using scissors, and the samples were completely drained
25  ofall fluid. The scanning procedures detailed above were then employed for scanning each
barcode and generating an ANSI grade report. The 300 Viaflex® samples were scanned using
the 6-mil aperture mouse wand. The 100 Abbott samples could not be scanned using the 6-
mil aperture or 10-mil aperture mouse wand. Instead, the Laser Scanner was used. One
inherent difference between the mouse wand and Laser Scanner is that the mouse wand
30 provides a reflectance grade where the Laser Scanner does not. This information may be used
as a supplemental analytical tool guide to assess the guality of the barcode print i a pre-
production print quality control verification process.
| Next, a 15 square inch piece from each overpouch used to pouch the 300 Viaflex®
samples was cut and pressed firmly over the barcode for scanning the barcode through the cut

35  overpouch section. Human fingers were used to smooth out any wrinkles that were present

AMENDED &



In sone cases, water droplets were visible inside in the Baxter (G oup B)

overpouch as 15 a result of recent sterilization. The overpouch was t hen
pressed against the primary container filmsurface t 0381458 V& or 1 enove
the water droplets. Human hands were used to snmooth away wi nkl es that
were present in the overpouch. The Abbott overpouches were observed to be
conpl et 8YG/02MB§P85S No over pouches needed to be renoved fREAABMIPSr code to be
decoded. 20 h. Barcode Verification Scanning: ANSI G ade Report
(Post-Sterilization) For each of the 400 sanples in Goups A and B, the
respective overpouch was renoved, 2the port tubes were cut off using

sci ssors, and the sanples were corrpl etely drained 25 of all fluid. The
scanni ngPLARSEHRRS piRLAk, %@m@eh%evew@ér@ ubd1&f S&th@uﬁa)dé Uroph AR N9 each
barcode and genera |ng an rade report e 300 Vi aflex(r) sanpl es
wer e scaffmelc @idngeﬂefﬁfhéﬂwll Bfafge@@?e%éf@@s Wﬁﬂ*}@ A pEerpPeR Attt  sanpl es

coul d nghicb& 1§§1 'ﬂi&%%%laﬂﬂﬂe hb&e @andm'ﬂhxs%%er ﬂrweﬁmgﬁlas]rgpe%& foff€fdgir € nouse
wand. | nstead Laser Scanner was used i nherent difference between

t he rmuébbqndﬂmtv%ﬂﬁ axq%@@i thed a3¢h Sqanfos wasused wreadrﬁs thecS-wih wanB Fughssy i des a

ref lect aRGRoG BARrc¥Re herelBRarnP fling SRR PRRE SABRS 18194datd Maf te HREdTRE i ON MRy be
used as a supplemental anal ytical tool guide to assess the quality of the

bar code™pdi ¥ Lpssr Jeapercouldraghitre thegpmpyidaesilif e fofloviar tablss anderapbs cat i on
pr ocess;iudateline re@isl > square inch piece fromeach overpouch used to pouch
the 300 Viaflex(r) sarrpl es was cut and pressed firmy over the barcode for

scanni ngN&E%dp&OSEgm m %ug}phtu&el cuf.. 35 over pouch section. Human fingers

were USEgholsd T RS S| Ao wunﬁneyﬁoggegn—Barcode Verification
Scanni hg: co phagn Suarg Po<t pokeri ]l:jn?d@{[ on) Sanpl ésRgad on

ScanSteri]lizati on GROUPNspafl Pre Posit Baxt ér 300 30ON] #=300 Abbott 1000N A

100 IVUM_E@tcOC obefost 2005 WE002//080085| 21€ PCT23180210809350The sanme scanni ng
proced ai. B8 abbveldere uded to EcanSime | pme od® |t hr ough the
ove 0 mAbbgtt-\nl nm—PAW At at anl0ine] o204 r n{;\nr 72m | 1%171113#%% hr Ough an over pouch

UGoTT AT U u ol uUAlT O ull LAV T | 3lvuu \/VU . 7T L= AvaeY

were achieved using the 6-mi| aperiuee mouse wand. This sane procedure was
repeated for the 100 Abbott barcodes except that the Laser Scanner was
used i nst eadrabit SEﬂa&a@sm&ltthaﬂalhvetﬁgﬂAMS{rgm&piobﬁe@hﬁmghEieﬂﬂﬁImﬁES wer e

rescanned us t he Jl.aser ner to validate that se .wand and
Laser Rt TERT o OB st @ty b atetiet B Cact B IR Sipets, " bl o5 and
ar aﬁhs average after a 10 scan passes. The above tables also reflect the average ANSI Grade of the

barcodes tested out of their respective pouches. These samples were tested after printing and

after filling and pouching.

» Thermal Transfer Barcodes (Group B):
The thermal transfer print yielded an average ANSI grade “C” out of a sample
20 size of 150 for the 22 mm x 10 mm Baxter barcode and an average ANSI grade of
“B” for the 52 mm x 10 mm Baxter barcode. A 6-mil aperture mouse wand was
used to test the grade for the thermal printed barcodes. ~In addition, a Laser

Secanner was used and yielded the same results.

25 _ o Hot Stamp (Group A):
The hot stamp print yielded an average ANSI grade “C” out of a sample size of
100 in both table results. A Laser Scanner was used to scan the hot stamp
barcodes. A scan using a 6-mil aperture or 10-mil aperture mouse wand aperture

was not achievable when testing the hot stamp barcode.
30



illustrate the results. Goup: Sterilization Sanple Scan Average D nensi ons
Phase: Si ze: Pass: G ade: XYN= Baxt er Post 15010C22 mm10 mrl5

Baxt er Post 15010B52 mmil0 mmil50 Abbot t Post 10010C72 ni n1213rﬁ‘ﬁ1‘6’6f%q95AN8| G ade
(Post-Sterilization); Qut of Pouch - Results: Table 8 Table 8 indicates
that the total average ANSI grade produced through thermal transfer print
and hot V&0 eM8008The sum or total average grade is the ravasegmosf each

i ndi vidual sanple 15 average after a 10 scan passes. The above tables al so
reflect the average ANSI Grade of the barcodes tested out of their
respective pouches. These sanples ¥ere tested after printing and after
filling and pouching. Thermal Transfer Barcodes (Goup B): The thernal

transfer priJgNsrdhal@edeaRayah aeh ARl gr ade "C' out of a sanple 20 size
of 150 for tmﬁerZszmmMMeﬁaﬁwamMr code and an average ANSI grade of

"B" for thg PsigtMathok: | B@rilbatioBd Sueple 35@r [CErakelassA Bourii Thiclaee tAnemzbUSE wand was
used to tedt_the ardde for tlhe thermal printed (®®:cod hddi tion, a
Laser Scanreiii®ib dsedobndlyi-elHed thelsame reshits-—125SHe{ Stanp (G oup
. 'Thermar__“ .,..:Poéf.t: l ZI ,.1_5 D ..‘0: NS ot ~C
A): The hot Pri i yieruet, an—ayergge—AnS graae | Cou of a sanple
size of 100 MR RPtT tahlie Tjesubis. A Lgser| Scanger STEedito scan the
hot stanp I|bameaedeS.| Aw&an [uSing a pb-md apertupe or {10-an [ |aperture nouse
wand aperture - was not achi evable when testing the hot stanp]barcode. 30 13
Cct ober 20(03ax¥D-GPhi R¥O@HBanode Qjke Windide (Post Sterilization)! In Pouch --
Resul t's: PC"FT'EB@EZ‘P‘IC Godlizpsion: ) tSamplt Fresdl; Terckarst %fqﬁﬁk‘@ér Gr;t?gﬁ ze: Scan
Pass: Pouch fHhiekapss——— 71 10 ¢
Thermal Post 21 10 4 C
Thermal Post 21 10 6 C
Thermal Post 21 10 8 C
Thermal Post 21 10 10 c
Table @
5 Baxter ~ 52 mm x 10 mm Barcode (Laser Scanner)
Print Method: | Sterilization: | Sample Size: | Scan Pass: | Pouch Thickness | Average
{mils): Grade;
Thermal Post 21 10 2 B
Thermal Post 21 10 4 B
Thermal Post 21 10 6 B
Thermal Post 21 10 8 B
Thermal Post 21 10 10 B
Baxter — 52 mm x 10 mm Barcode (Mouse Wand)
Print Method: | Sterilization: | Sample Size: | Scan Pass: | Pouch Thickness ; Average
(mils): Grade;
Thermal Post 21 10 2 B
Thermal Post 21 10 4 B
Thermal Post 21 10 6 B
Thermal Post 21 10 8 B
Thermal Post 21 10 10 B
Table 10
Abbott— 72 mm x 12 mm Barcode (Laser Scanner)
Print Method: | Sterilization: | Sample Size; | Scan Pass: | Pouch Thickness | Average
(mils): Grade:
Hot Stamp Post 42 10 4.5 C
10 Table 11

Table 9 indicates that the total average ANSI grade of “C” was yiclded for 42 (21
Laser Scanner + 21 Mouse Wand) 22 mm x 10 mm Baxter barcode samples. Table 10

indicates that the total average ANSI grade of “B” was yielded for 42 (21 Laser Scanner + 21

i5

Mouse Wand) 52 mum x 10 mm Baxter barcode samples. Table 11 also reflects the average

ANSI Grade of the 42 (Laser Scanner) hot stamp (Abbott) barcodes tested through their

Tespective pouches yielded a “C”. The sum or total average is the average of each individual

sample average after 10 scan passes. A 6-mil aperture mouse wand and a Laser Scanner were

used to test the grade f_br the thermal (Baxter) barcodes. Viaflex® sample numbers 130 - 150



Average (mls): G ade: Thermal Post21102C Ther nal Post 21104C Ther mal Post 21106C

Ther mal Post 21108C Ther mal Post 211010C Baxter - 22 nm x 10 mm Barcode (Muse
Wand) Print Method: Sterilization: Sanple Size: Sean Pas sE3P&HT P ckness
Average (mls): G ade: Thermal Post21102C Ther nmal Post 21104C Ther mal Post 21106C -
Ther mal Post 21108C Ther mal Post 211010C Baxter -- 22 nm x 10 mm Barcode (Laser
Scanner wo@hk@s®9 5 Baxter - 52 nm x 10 mm Bar code (Lasems@zaomser) Print

Met hod: Sterilization: Sanpl e Si ze: Scan Pass: Pouch Thi ckness Aver age
(mls):Gade: Thernmal post21102B Ther nal Post 21104B Ther mal Post 21106B

Ther mal Post 21108B Ther mal Post 2110188 Baxter - 52 nm x 10 nm Barcode (Muse
Wand) Print Method: Sterilization: Sanple Size: Scan Pass: Pouch Thi ckness

R
overpouches thickness. These samples were tested afier printing and after fill and pouching. '

The above show that the thermal transfer print process was able to reduce the Abbott
barcode image size (Width) by approximately 69% and produce an equal ANSY Grade

5 Average of “C” both out of pouch and in pouch. In the second part of this experiment, the
thermal transfer print process was able to reduce the Abbott barcode image size {width) by
28% and produce an average grade of “B” both out of pouch and in pouch, whereby the
Abbott barcode only reported an ANSI Grade Average read of “C” (out of pouch). The
thermal transfer print process allowed for flexibility of desired barcode image print
10  dimensions through the control of software. The barcode image quality was verified under the
process of Barcode Print Verification. The verification process required that the Group A and
Group B barcodes could be scanned and decoded. The above ANSI Grade Data, in particular
pertaining to the 52 mm x 10 mm Group B barcodes, illustrates that the image quality of the
barcodes produced by thermal transfer requires a lesser need for reprinting bad barcodes based

15 . upon the higher quality of print that it produces.

It will be understood that the invention may be embodied in other specific forms
without departing from the spirit or central characteristics thereof. The present examples and
embodiments, therefore, are to be considered in all respects as illustrative and not restrictive,
and the invention is not to be limited to the details given herein.

20




Ther mal Post 211010B Tabl e 10 Abbott- 72 nm x 12 mm Bar code (Laser Scanner)
~Print Method: Sterilization: Sanpl eSi ze: Scan Pass: PouchThi ckness Aver age
(mls): Grade: Hot StanpPost42104.5C 10 Table 11 Table & PHHEAR®s that the
total average ANSI grade of "C' was yielded for 42 (21 Laser Scanner + 21
Mouse Wand) 22 mm x 10 nm Baxter barcode sanples. Table 10 indicates that
the total average ANSI grade of "B" waX yielded for 42 (21 Laser Scanner +
21 15 Mouse Wand) 52 nm x 10 nm Baxter barcode sanples. Table 11 al so

refl ects theladmsy age ANSI Grade of the 42 (Laser Scanner) hot stanp
(Abbott) barcodes tested through their respective pouches yielded a "C'.
The sumor total average is the average of each individual sanple average
after 10 schn paAsesiicaAcéntainkr levaig adodinpiatholayctoandisigl aser Scanner were
used to test the grade for the thermal (Baxter) barcodes. Viaflex(r) sanple
numbers 130 -- 1%Bansparegt Yhelrato defzningy poriescd gt eoatangso2/ 10095 23 of each

Baxt er rcode dj i {AE i j t hr ough
the varibus over Banahee Ty i EARSEnd SRR Rl By BEPL aft Bibiora,
printing aneh tietsebstfité, | tha sphcpo defhiimglighthebsarbmgesegimenis Whéreinhtbe filght mal
transfer prigt process was | e to, reduce the bott Dbar.code i e size
Cwidth) byrelg eﬁl&ﬁ@ﬁ%ﬂé?‘% g aprs éealﬁ%téﬁa R BP NS JB D Ry er age of
"C' both outodefrepRb&ingNekddninBHalon laRd ARBIRGARAMRRSS, Al Whdrginemper i ment,
the thermal transfer print process was able to reduce 't he Abbott barcode

i mage si ze Hagadydhimagy bap@uis indetcgialelusing ameaderr age grade of "B" both out of
~pouch an)d i n pouch, whereby the Abbott barcode only reported an ANSI G ade
Average read of "C' (out of pouch). The thernmal transfer print process

al I oned for2fl exihd édntain@fofdiinr € HALS addid cHhi Béerdt BRGNS
through the control of software. The barcode imge quality was verified
under the hptgeads dstecdbyddeaderi nt Verification. The verification process
required that the G oup A and G oup B barcodes could be scanned and
decoded. The above ANSI Grade Data, in particular pertaining to the 52 mm
X 10 nm G dup B ey eqdsider bf lclishr 3t whertinathet inQiciaragevigibil td theohakiethe

bar codes prooduced by thermal transfer requires a | esser need for reprinting
bad bar Bodd¥¥RIE- ~ 15 upon the higher quality of print that it produces.
It will be understood that the invention nay be enbodied in other specific
forms wthout departing fromthe spirit or central characteristics

t hereof . The pr eBentontaiaamifedaimni] wiendiodherardicsa hiveesr edloueselcated franbe

I thg gr%lulp c%felssigt?n(gosf wal-IQ‘itel, Qd??éfo%t, Io\r/aengg,ngol ,Oa'.gnd rél x%[rr hctive,

20 5. The container of claim 2, wherein the indicia are not visible to the naked
human eye.
6. The container of any one of the preceding claims, wherein the fixed

information is selected from the group consisting of product name, product
25 manufacturer, Universal Product Code, Universal Product Number, National Drug

Code, National Health Related Industry Code, and label copy data.

7. The container of any one of the preceding claims, wherein the variable
information is selected from the group consisting of lot number, batch number,
30  expiration date, serial number, production time, price, inventory control data, and

concentration.



and the invention is not to be limted to the details given herein. 20 13
Cct ober 2005 24 Clains: |.. A nedical container havi ng a COdI ﬂg) symbol ogy
conprising: a transparent substrate defining a portl Otont ai ner; a
plurality of light-reflecting segnents separated by spaces and di sposed on
the substrate, the spaces defining |ight-absorbing segnents, wherein the
light- reflecting segnents and the |i @3 -absorbing segnents define a
negative inmpge bar code representi n fixed_ information_and variabl e

i nfor mat i onf-~ andTihedndainer Heanyrtgaeh (e nraesdingoelpimso ddicrein o 8bFEWFe using a
reader. 10 &m%%gs &ﬁ{%hﬂh@%rnc nlﬁx‘x& %J[heﬁzl\%g{)? gméé}e l'ight-reflecting

segnents are indicla be defect eader. 3. The container of
claim2, wherein the indicia are visible to the naked 15 human eye. 4. The

cont ai ner of claim 3, vvher ei.n. the | n‘gih?r &ﬁ I our sel ect ed from the
group consi&ting ¥t CRAIRg of cdaimy & | Y gg“"”ﬁ%? gsticapelyaier irtheog 5. The
cont ai ney %eﬁﬁ&swb&w}@?‘ﬁ %él@ct&&‘%’dn'i'Qh@goL?J Sor3iny ¥ Mlﬁxﬁﬁcﬁlbﬁdé‘aked

human eye. 6. The contai ner any one he precéding clalms, wierein the
fixed i nfopaimtingdichiprisle) eqnblgdlelﬁn&,m phbragmdmp pohsarbonatcs, oqudy&sthm;t namne,

duct 25 U t. Cod | d Numb
et onal - or DR tte storusie S %ffl?fﬁ 5 BHDGE R en By A bl copy
data. 7. Tm@a@mto’éw@heﬁ‘ ANerN gl dcb@tePeasRfthae, elh3idhe. copbBnfirg t he

variable information is sel'ected fromthe group consisting o | ot nunber,
bat ch nunbepmpﬁ@nfemd}anﬁ:raracwémeamé émi:caym'mnﬂéw lenp sehptitited acrylieasidpri ce,

contai nsr croaheshe e ousFRRERAHTE B ool uRemBLplcdk,

conpri ses apdliaﬁéx@whﬁlshé 9rd@91enmﬁex@rpcﬂylha@r AEsel mped-Juver fild .stribti@regont ai ner
of claim8, wherein the thernoplastic polymer or the 5 thernoset polyner
i s select ecﬁllﬂrfﬁwltlh)éﬂré-ﬂ@lﬁﬁ’u%ﬁi sting of polyvinylchloride,

pol yvi nyl di chl ori de, pol yol efins, pol yam des, pol ycarbonates, polyesters,
t hernopl astic el astoners, elastoners, polyi rri des, pol yurethanes, ethylene
vi nyl 10.  The container of claim 9, wherein the polyolefin is produced from an o-

15  olefin having from about 2 to about 20 carbons.
11.  The container of claim 10, wherein the a-olefin is ethylene or propylene.

12.  The container of any one of the preceding claims which is a pouch-type

20  flexible container.

13. A medical container system comprising:
a primary container;
a transparent substrate;

25 a plurality of light-reflecting segments separated by spaces and disposed
on the substrate, the spaces defining light-absorbing segments, wherein the light-
reflecting segments and the light-absorbing segments define a negative image bar
code representing fixed information and vadable information, and wherein the
negative image bar code is detectable using a reader; and

30 a material positioned over a portion of the primary container.




al cohol copol yners, ethylene vinyl acetate copolyners, ethylene copolyners,
propyl ene copol yners, acrylic acid copolyners, ethylene substjtuted acrylic
acid 10 copol yners, a-olefin substituted acrylic acid B4

hydr ocar bon bl ock polyners, ethylene propyl ene diene polyners, nylon,
nono-l ayer filmstructures and multi-layer filmstructures. 10. The
container of claim9, wherein the pol 26lefin is produced froman a- 15

ol efin having fromabout 2 to about 20 carbons. 11. The container of claim
10, wher ei nt4 he Ereotantaineri ysterhgf elaiam da, phersin eelight2eflettiag sogmaither of any
one of the preced] cl al iGh is pouch-type 20 flexible container.
13. A nediég?%%%ﬁ g@%%Fﬂ§§§¥%§%¢§%ﬁﬁF?‘an: a primary container; a
transparent substrate; 25 a plurality of light-reflecting segnents
separated by spaces and di sposed. on the substrate, the spaces defining

| i ght - absor bt ng Esgeastainer sysemephclaie 16 yherein e iadicimgesaghledosthand t he

|'i ght - ahsor bi DgLSE ts define a negative inmage bar code representing
fixed information and vari able information, and wherein the negative inmge
bar code is detectable using a reader; and 30 a material positioned over a
portion of the primary container. 13 October 2005 26, 14. The contai ner
syst em of C]Ig;i m b copfaipen pystere afi é?ﬁn rlef MEergh ghe dpdigiat haveas ézofoﬁlﬂi ci a that
can be det zﬁggy : : ' [ , Wherein
t he indicig&kggdgyg?g% t ?ﬁ%éh%gﬁgfggghﬁ%gﬁkgégﬁ&%%;g#%%%@gg?é?ner system
of claim 15, wherein the indicia have a colour selected fromthe group
consi stjng ite, red, | | ow,, or e, gold .and silver. 10 17. The

cont ai ridr *sfst enlsreoafaihysiem ghelegh 1% RaePidhe it ot voids e o 't he
naked hunman@¥@hurhéh eybhe container system of any one of claims 13 to 17,
wherein the fixed information is selected fromthe group consisting of
product nane, product 15 manufacturer, Universal Product Code, Universal

Product Nu r, tional Dru de, Nati.onal | th, Rel at.ed, | pdustry Code,
and | 'abel  oBpy’ ditscotpgher Sy, o 2, 0bE o SRE 87 el TR o AR 13 o
18, wher ei nnfdi@atied iaRERcted Nréth NMiki &Bup Sconsikied OF Fro@udt tidenedBuductonsi sting
of |l ot nunber, batch nunber, 20 expiration date, serial nunber, production

time, phSicenanuiycdienUpiesl Perdughtade, indversab Reasiyet Number, National Drug
Code, National Health Related Industry Code, and label copy data.

19.  The container system of any one of claims 13 to 18, wherein the variable
information is selected from the group consisting of lot number, batch number,
20  expiration date, serial number, production time, price, inventory control data, and

concentration.

20.  The container system of any one of claims 13 to 19, wherein the substrate
comprises a thermoplastic polymer or a thermoset polymer.
25 _
21.  The container system of claim 20, wherein the thermoplastic polymer or
the thermoset polymer is selected from the group consisting of polyvinylchloride,
polyvinyldichloride, polyolefins, polyamides, polycarbonates, polyesters,
thermoplastic elastomers, elastomers, polyimides, polyurethanes, ethylene vinyl
30 alcohol copolymers, ethylene vinyl acetate copolymers, ethylene copolymers,
propylene copolymers, acrylic acid copolymers, ethylene substituted acrylic acid
copolymﬁrs, a-olefin substituted acrylic acid copolymers, hydrocarbon block



|

20. The contai ner system of any one of clains 13 to 19, wherein the
substrate conprises a thernoplastic polyner or a therposet polyner. 25 21.
The container system of claim 20, wherein the thernopl Z595%p&%ner or the
t hernoset polymer is selected fromthe group consisting of

pol yvi nyl chl oride, polyvinyldichloride, polyolefins, polyam des,

pol ycar bonat es, pol yesters, thernoplastic el astoners, el astoners,

pol yi m des, pol yurethanes, ethylene vinyl .30 al cohol copolyners, ethylene
vi nyl acet aPdy@sisoFiixiens prapyigpcchenccponsisengon, ppeiayen dla shuetyietr s,
acrylic aci %ﬂ:ﬂgﬁl_ﬁ "fim ﬁ%}%e%_ne substituted acrylic acid copolyners,

a-olefin substituted acrylic acid copol yners, hydrocarbon bl ock 13 Cctober
2005 27 polymers, ethylene propyl ene di ene polyners, nylon, nono-I|ayer

film struct%es and multi-layer filmstructures. 22. The container system
of cl ai m 2122-uheF sPoiHBeSEbGE Arclaim A, phergnciba pelvelaiings grpdgesdi M. havi ng

from aboyt &&_gf@%g%r%q%ﬁgﬁp@ﬂgm %@mt%%aﬁ%gﬂg_ai ner system of claim 22,

wherein the a-o ne or propylene. 10 24. The contai ner system
of any one of clainms 13 to 23 which is a pouch-type flexible container

system 25.,_.The container systemof .any _one of clai 3.t0.24, wherein the
t r anspar ent 25ubs{ FaFRABRERA st’i‘l"?‘t(}fedﬂgbé?i vaciem i Bz ef?lebbseeﬁhglea? Mosed is

part of 15plq)ggeﬂé_i mary contai ner. 26. The contai ner system of any one of
claims 13 to 24, wherein the transparent substrate on which the negative
i mge bar code is disposed is part of the material. 20 27. The contai ner

t i wh i th { i i it d ti f
The noghl i vi%i bR soHPRRG pdeeeicot e 3 einElT 4 47 SRS B ReBPEt ol af s
13 to 27, whelileRoftaRerBistid.al is 25 a part or the whole of an over-pouch.

29. A nmethod of transferring a negative inmage bar code representing fixed
informati on and vari able information onto a web of transparent materi al

that is to or . di c icner. opt aj,n tem said
met hod corrpzri‘si nrﬂﬂgﬁe ggﬁ% n%i St %ps 8??4“& g@% gllfn(glaléﬁ)s\r/\elg oﬂ% %#hsﬁe}%e?%ﬁ;t%ﬁ Qct ober
2005 transparent substrate on which the negative image bar code is disposed is part of

15 the primary container.

26.  The container system of any one of claims 13 to 24, wherein the
transparent substrate on which the negative image bar code is disposed is part of
the material.

20
27.  The container system of claim 25, wherein the material is positioned over a

portion of the negative image bar code.

28.  The container system of any one of claims 13 to 27, wherein the material is

25  apart or the whole of an over-pouch.

. 29. A method of transferring a negative image bar code representing fixed
information and variable information onto a web of transparent material that is to
form a part of a medical container or container system, said method comprising

30 the steps of:

providing a web of material;



5 28 providing a printer capable of transferring a negative imge bar code
representing fixed information and variable informati O&a nt.o &g vveb in
response to a signal representative of the negative i @‘é od
transferring the signal to the printer; and transferring the negatlve i mge
bar code onto the web of material. 30. The nethod of claim?29, wherein the
printer is a thermal transfer printer.283

335-v2I NIl CHOLt / MEDI CATI ONDELNERY- BX20Q0500073109- 27- 2005,
providing a printer capable of transferring a negative image bar code

representing fixed information and variable information onto the web in response
to a signal representative of the negative image bar code;
transferring the signal to the printer; and

5 transferring the negative image bar code onto the web of material.

30.  Themethod of claim 29, wherein the printer is a thermal transfer printer.

91335-v2/NICHOLYMEDICATIONDELIVERY-BX200500073/9-27-2005



