- WD 02/ 084630 TITLE OF | NVENTI ON | NSULATI NG LABEL STOCK 9 Sept enber 2005
- PCTI US02/ 11335 5 BACKGROUND OF THE | NVENTI ON Fi el d of ¢Beptemben20@n The
present WovermBsese rel ates. to an insulating |abel stock ferr/aseonss ner.

whi ch conprises a thermal insulating |ayer which is bonded to a face
material. 10 The face nateri alp@ye e fhRnPeger or fabric. The face
material can be coated wth a"toatrtng matertat—so that it is printable,
“thus inparting both insul af RBGLABINGeELABEE: SAOCHEr i nt capability to the
container. Description of Related Art 15 Insul ated encl osures for

contai ners are known, such as that disclosed in U S Patent 4,871, 597.

Thi's emclosure includes Bafk&sbund! okNegE- TRYENTabKi ¢ | ayer, a second

i nner-nost insulating | ayer_ whi ch 1 nclrudes a porymeric foam a third
i nner-nost netallized polynﬁhe@ﬁihﬂrﬁh&ﬁﬂnxﬁntmanayer and an out er - nost
fabric mesh Iay . Howeve

use of different |ayers al t hough
provi di ng good |nsulgf?%en%o¥nY?F' ohtaf 3Ees kgnaﬁe 85H€é?%%$ﬁ whi ch.
limts the Taipeli §Po8k. f6HCH c@ﬂ@éﬂﬁ@f%ﬁ@&hobbﬂprmbéﬁoé‘zeﬁheﬁrﬂﬁt' as a | abel
stock. 25 In the label art, different materials and different |ayers- are
general |y rigtSuhebing hayeberthieh obk. bangedi §odaefprepartertalhe fact that
It hasqpbe o di n | s | ayers-
Nbreové? Qﬁhé P %%S%Ay?%%§%g§%935§f%$§%t é%ségtéfrg%ﬁ£i%ne %nghich
i nparts the‘.'ramé mamsed*iaal orai de tdweatedelithdahasasing hbtekiwbssor |oft,

the material,s nust, be heat%9 to a tenperature which collapses the |lofty
that 1t is prlnta thus ilmparting both insulating

mat eri al .
properties and print capability to the container.
Déscriptﬁon of Related Art
15 . Insulated enclosures for containers are known,

such as that disclosed in U.S. Patent 4,871,597. This
enclosure includes a first, or inner-most fabric iayer,
a second inner-most insulating layer which includes a
polymeric foam, a third inner-most metallized polymer
20 film reflective'layer, and an outer-most fabric mesh
layer. Howevér, the use of four different layers;
~although providing good insulation for the container,
can be cumbersome, which.limits the function of such
enclosure for other purposes, such as a label stock.
25 In the label art, different materials and
different layers are generaily not used in a label
'stock, This is due in part to the fact that it has
been too costly to laminate the different materials and
layers. Moreover, in order to laminate different |
30 materials, one of which imparts thermal insulation to
the label and has some thickness or loft, the_mate:ials
must be heated to a temperature which collapses the
lofty material. B
Also known in the film art is a thin electrical

35 tape which comprises a polyester web-reinforced



|

Al'so known in the filmart is a thin electrical 35 tape which conprises a
pol yester web-reinfgrced - 1 WO 02/084630 9 Sepitenber 266ptenBET2005

USO02/ 1388b2/pmakyester film as disclosed in 3MUWilities ghg SOZ 11335
Tel econmuni cati ons OEM However this tape, which at its t est is

0. 0075 |nch 19 5 sujtable for.use as an |nsul ator for a
cont ai ner ? lg’ﬁﬁg ﬁglgég'eﬁss ]T?esfcfitﬁld%%l iLitisgAfor for a
cont ai nerTMé@Bm@m&@tﬁ%ﬁ VM0 Rywd-Act Ur@us%&ﬂba% Nyl at or woul d be
t hi ck enough to provide adequate i nsul ation, but thin enough to be

flexi bl e 36516hdk&estt i 10. O7&p imcdund {HedCom i ners nateal | y, such

i nsul &t or - f L0 S0 that. it could also serve as a | abel.
BRI EF%tSUM?/ﬁ%EE%lQTEEPI H?ﬁ\l%lgdtﬁnlg%ﬁe Hids it i hventico Sver cones t he "
probl ems assoThabed thietle ke spil @r raydd o Peidh ng & dabelto:st ock which

acts as aE I nsul ator for a container. This _insulator has enough loft,
, AFcR ERBLGHTSEGMEALEr 16h AR OTTOEEEVY Gmmxbﬁﬁ%u% as to provide

20 adequaggchnal #hi@later LBR1EOBLAIAK Mlodd R LRGUAA g0 that it can
be easi-ly wapped around a contai ner. Because o} th S feeﬂ ure, this '

i nsul at orade@uétacinenlasioa, | bhel titioclermiugh tEhibe, ﬂﬂee:ulﬂea afo a | abel
made rom the stock of th esent |nvent|on ha he 25 advant age of
mai nt3i ni TGt he t‘ghé)ergFﬁpeaﬁmflﬁe e COMEIE Tof | nt &5t | onger
than the m@pét@r robel BkomaltMEGAVerorbne doAkeh tstl%CK:oQilé he present

I nvention is printable, thereby enhancing its use,as a |abel for a

cont ai nera1=p Wﬁeasaév&ﬁbaée of the | abel stock of the

BRTIEF SUMMARY OF THE INVENTION

15 P The present invention overcomes the problems
associated with the prior art by providing a label
stock which acts as an insulator for a container. This
insulator has enough loft, i.e., is thick enough
(éreater than 0.0075* (0.0190 cm.)) so as to provide

20 adeguate insulation for the container, but thin enough
‘'so that it can be easily wrapped around a container.
Because of this feéture, this insulator can function as
a label stock also. .Thﬁs,-the use of a label made from
the label stock of the present invention has the

25 advantage of maintaining theetemperature of the
contents of the container longer than the use of a
label alone. Moreover, the label stock of the present
invention is printable,jthereby enhancing its use as a
label for a container.

30 | Another advantage of the label stock of the
present invention is that it is less costly to

| manufacture than a laminated structure, since in a
‘preferred embodiment it includes a co-extruded film
with a heat-sealable adhesiﬁe which is used to adhere

35 the film to an insulating layer.



present invention is that it is less costly to manufacture than a | am nated
structure, since in a preferred enbodinment it includes Septombzt2008ed fil m
wi th a heat-seal abl e adhesive which is used to adhere 35 the filmto an
insulating -layer. 9 Septenber 2005 Moreover, in the preferred enbodi nent
where the filmand the insulating |ayer are both nmade of polyester, and

i ncl ude conpati ble adhesives, the | abel stock of the present invention is
whol |y recycl able, thereby providing significant environnental advantages
over known Mabedesior ﬁnnshéammﬁﬁﬁngbdtﬁmbqﬂﬂm@ntawherd|thanféhb0nkhﬁhe t here

may be;RLovided, %ng?sﬂeatﬂo@ﬂ Jné‘@@'of%%‘ig%m? ECE%C}?LO& 0%‘? ilti %“' ating

| ayer having a the resi stance of 077
2. K/ WedlpsEted s thani akaledtookaof dde prasent allnve\?!whe@eurﬁ tWIh@lllabeI stock is

at | ea%c?cpa@;]l% | RgB-&0, %%%smg s tdHiFH éEC&{vq'ngm%&aai f'd(rﬁﬂtﬁ&em of

the invention, there is provid an I nsulating l'a st ock rrsing a
t her maPVe Ak ﬁgbﬁh§eﬁfﬂmﬁéﬂé¥¢WQtﬂi thbeprirtoektis at | east 0.0075 inch

thick; the txheéﬂﬁémbddfiﬁeh@“%ﬂeaiﬁs{; ﬁ@spx%vflﬁéa@rl g3k st Eia'b@lt be,nange
of 0.05to O O (0.0077 to n2."K/'W and anlnated 0 a face

mat er i SPTPFHE fdade thadtder ilapuil st gildgles BaeEty Rathagral fiepdetiagerrfand a

secondol ayets o.sherseconsbrlaysrohes a2l emer Jiekhi Ng 1L.eTRgra4 W o hapet he
first and | abel stock optionally includes a coating on the face

et or i BRSRe A HBCEBAE | P REOPF | Hal &5 ABCHITng - 06/ 8 Yedorid- B5Hoct of t he

i nvent tphckthere is provided an insulating |abel stock having a thickness
of at least _0.0075 inch (0,0190 cm wherein the |abel stock has a face
material, aPFEPreide toandt ¥ BofEBRFEdYe: thendnFarki Pt ERPEF % PEPFHIRA

fabri Caanﬂns@aiaabeﬂabélo@%mr abigNg stihg & ophaR@1bokLomdgesagor t hat fluid
cannot enetra%& éthe edges of the insulating |abel; and |abel stock
d

opti on¥ ?ﬁeﬁquﬁ gbel, FR&K hy dn 1St AcBO hati@chalhifly (he ERRFTHg is
pri nt abheulAccer dhpgr tin A at BheehASpeGl sehntdeid rventif deheresis pr.evi ded

an insg£8t%6¥b&7%b &qypfl§lr] aa%geEQEQHate%ukgtér]al a g%eﬁf@@ n%hg face
material is a single sheet having a first layer and a second layer;
the second layer has a lower melting temperature than the first layer;
and label stock optiocnally includes a coating on the face material and
the coating is printable.

According to a second aspect of the invention, there is provided
an insulating label stock having a thickness of at least 0.0075 inch
{0.0190 cm) wherein the label stock has a face material, a top edge
and a bottom edge; the face material is film or fabric and i1s sealed
together along the top and bottom edges so that fluid cannot penetrate
the edges of the insulating label; and label stock optionally includes
a coating on the face material and the ceating is printable.

According to a third aspect of the invention, there is provided
an insulating label comprising a thermal insulating layer having a

. thermal resistance in the range of 0.05 to 0.5 CLO (0.0077 to 0.077
m?.K/W) which is laminated between two sheets of face material, wherein

the label has a top edge, a bottom edge, and a side edge disposed at



thermal resistance in the range of 0.05 to 0.5 CLO (0.0077 to 0.077

m2. KW which is | am nated between two sheets of face. med&téraber 2008rein the
| abel has a top edge, a bottom edge, and a side edge disposed at 9

Sept enber 2005 each side between the top and the bottom edge, and the two
sheets of face material are sealed together along the top, bottom and side
edges so that fluid cannot penetrate the edges of the insulating |abel.
According to a fourth aspect of the invention, there is provided an

i nsul afRRY FelfePebverk WEmBPPsARg (1) PatEpreranige i ARdI e g FASRES RAving a
ther mlrakeshsteanee hre th16angegofhdd: Q2048 hed t6bO pd G BO0EAat 91 8k Qhdes

2. K/'W and (b) a face material, the thernmnal instlatin | ayer bei ng
| ani naPBd R tHe faednaf SEREFrathdragdvesmierPgl 1 ooptiisongae X rst sheet

of b'aX'a||%c@bk@@h@dtBOEY%eh%%hfhE c%OBPrtﬁéngn@eBtiéh | ayercand a second
| ayer di sposed on one side of hermal insulating [ayer, and a second

sheet BFohidsd anl jrowlatrimed lab%l yﬁa@tcéir cPip A CHIprbi amgﬂ@rrﬂnaﬂs;ns’rldyé@nand a

second; hayerhAii$B08echOhant Q@s%@ﬁ{c@ qeu@é dhget Bero®ls iyl atdmg |ayer
wherein the | abel stock has a top edge and a bottom edge, and the first

and sedBnPEhéer §-877 Br aki B |3ndoribent efPgrompsst 821 ithm aher=aal ed  t oget her

al ong §AguinNn Andabet LNGda8sinSd Rat che UL LCARROL; 2 0ERGLT 85& the top and
bottom edges of the insulating | abel stock; the |abel stock has a thickness

gr eat eP2BSBAS CPRER! {0t 0 L6 1ERY  Shaft Phebideidaly PRSINTRS RGLVRYET ifAtRudes

a fibeebiptidalgt a aBHdt 1BLEWNaAH REIRcokAl 1afabli Spo vy &l BREEEI & o fOr
fl eece. BRI EF DESCRI PTI ON OF THE DRAW NGS <ﬁ 1 1is a cross-sectional view
VP

of a | 5BRIThaTget ARTHARG LBYSEhansk 8septonhbRer ot RWRFMRAGY fadehater i al

on bot BoBy&H% rOffidm é&i@fxﬁ%hngnétlﬁla;tétngaﬂgéﬂ%l’nd Bl §ecdnd SLagetr 88SpsxRat benal
view of the | abel stock. of present invention, simlar to Fig. 1, but

shomﬁnbh?dﬁﬁmﬂhﬁé??éﬂftpﬁnﬁﬁﬁﬁgﬂ-HﬁwBﬁF§l%%éﬂ§Paew%ﬁr%ﬁb t her mal |nsulat|ng
ayer. Fig. o %fiPersPRGe e el %haog}@w&rm wugpped, il 2 | abel

cut froma l[abel stock in accor resent i hvention
and second sheets of biaxially orlented polyester film are sealed

together along the top and bottom edges, so that fluid cannot
penetrate the top and bottom edges of the insulating label stock;

the label stock has & thickness greater 0.0075 inch (0.0190 cm);

and

the thermal insulating layer includes a fiberfill batt, melt
blown fibers, knit fabric, woven material, or fleece.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of a label stock according to
the present invention, showing face material on both sides of a
thermal insulating layer.

Fig. 2 is a cross-sectional view of the label stock of the

- present inﬁention, similar to Fig. 1, buit showing face material

laminated to only one side of the thermal insulating layer.

Fig. 3 is a perspective view of a container wrapped with a label
cut from a label stock in accordance with the present invention.

Fig. 4 is a perspective view of a container with indentations
wrapped with a label cut from a label stock in accordance with the
present invention.

_3a_



Fig. 4 is a perspective view of a container with indentations wapped with
a label cut froma Iabel stock in accordance with the gs&s@iberi2pggntion. -
3a 9 Septenmber 2005 Fig. 5 is a perspective view of a bottle wapped with
a label cut froma |abel stock in accordance with the present. invention.
Fig. 6 is a perspective view of a cup wapped wth a |label cut froma

| abel stock in accordance with the present invention. WO 02/084630 9

Sept enber 2005 PCT/ US02/ 11335 Fig. 7 is a schematic view of one apparatus

suitable for making the |abel stock according to the present invention. 5
Fig. 8 is a graph show ng the tenperature at which the heat seal able

| ayers of thgl?ag%Jﬁh€ePgﬁfp%ﬁﬁﬁ¥e 5%?7&§i5d£9§ti?tﬁ§ﬁ?ﬁ?gﬁﬁ5§§aoiagﬁL | abel
st ock mmdefraom aEtabpl estlockFiig. aScdsiaacgrapth shewphgséie isrpeiatur e at
which. 10 %gg heat_ %eaggglqﬁh%%e%§ Qf;ghe face nateria%%meﬁg ctiyvated
and | ani nat 4%t o’ the “t Rer T i nsulatT iy Faysr "{RPPThEr Al @ i &G attbn

val ues fras adadeiedtork GiOacobrdde Wbkl tist godesradeinvertbianpl e 1. 15
DETAI LED DESCRI PTI ON OF THE I NVENTI ON I n accordance with the present
invention,- there is provided an insulating |abel stock. Such a stock is
shown generally at 5 in Figs. 1 and 2 and rolled up at 45 in Fig. 7. Label
stock is cut into individual 20 |lengths to nmake | abels, which are shown
applied to'a container at 15 in Figs. 3 - 6. The | abel stock of the
present invention includes a thermal insulating |layer, shown at 30 in
Figs. 1 and 2. This thermal insulating |ayer has a thermal resistance, as
measured in units of '

_:3b_



25 insulation, or CLO, of 0.05 to 0.5. The CLO unit is. defined as a unit
of thermal resistancg of a garment. The SI unit{of thessaptembsiBiosnCce i's
the squaggorfREer - kel vin per watt (n2. KW - (See "Textl &'3[ zyﬁ:;ﬁnd
Def|n|t|ons" Tenth Edition, The Textile Institute, ?f

350) . Thus, 2, ran e of thermal re5|stan%e in Sl unltts of t he thermal

i nsul ating | ayér9d tlt?eaprséjwtllﬁvéfﬁtel oftti §7G. 6FFF 107D, 077n2. K/ W

Al t hough Qh@teﬁléefﬂdle(ﬂna'}ﬂrfgeft% alba1gatEeR addyrslifRASW effnt can be used
to describe the thermal 35 resistance of any textile system and is used
herei n t oPTeREN02A0S4EE0-CF: - -Sept enber 2005 PCTI US02111335 descri be the

t her resi st e qQf .t t I Hin t

[ nveﬁ on. ?«\9/§| u%s Sh% éﬁg&gp Sthﬁm?rlét grl alg"elm?é%raftgirret %gc %hgﬁatl ng | ayer '
5 and i tsthbl hl&aess;eamatﬁl\eallu@emf cfahbaks faede maitichaid]l tWweerd her mal

i nsul ating | ayer aof the present I nventi_on Iow the Iower end of the
range (O. gS LEveregr vsp. &7 ﬁ‘QCan%FW O’-Fhéhfamgf‘aﬁ’& Ilé’yer

conpri sesgapmpigari c 10 thernoplastic fiber based rrat er| aI conpri sing

pol yester, polyethylene or polypropylene. In a preferred enbodi nent, the

t hermal insul aFigg I9ay'.er ai graphf sbewfingl thet tewmﬁitsirrﬁg épblwesther. A

fi berf | . Bat ol H TE(r ct ve O i gi nal du Pont de 15
Nem)d'r athgecﬁﬁﬁg a?aggﬁz Eagiefr)? é&lt abl gaf:gr g erl 1h)("’etrne present

i nvent i onacilﬂeatéaerahul h ababk regedowehb thbemaueie@ullat\ie@t ilefyelas an areal
wei ght in the range of 10 grﬂmz to 200 gm n2, and a bulk density of |ess
than 0.3 ¥8f chBermpleinstilaéion VRAUERer All TEASUEEG Ag 50-Q:apdr nmay

conprise gLty bLoyn LLBEr §aa8USh B3aHBIL 1.

15 . DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention, there is
provided an insulating label stock. Such a stock is
shown generally at 5 in Figs. 1 and 2 and rolled up at
45 in Fig. 7. Label stock is cut into indiwvidual

20 lengths to make labels, which are shown applied to a
container at 15 in Figs. 3 - 6. The label stock of the
present invention includes a thermal insulating layer,
shown at 30 in Figs. 1 and 2. This thermal insulating
layer has a thermal resistance, as measured in units of

25 dinsulation, or CLO, of 0.05 to 0.5. The CLO unit is
defined as a unit of thermalrresistance of a garment.
The SI unit of thermal resistance is the square-meter
kelvin pér watt (HF.K/W) (See “Textile Terms and
Definitions”, Tenth Edition, The Textile Institute,

30 (1995), pp. 66, 350). Thus, the range of thermal
resistance in SI units of the thermal insulating layer
of the present invention is 0.0077 to 0.077 m . K/W.
Although CLO is defined in terms of a garment, this

‘measurement can be used to describe the thermal

35 resistance of any textile gystem, and is used hexrein to



" bl own polyol efins, sold as THI NSULATED, by 3M Many ot her variatibns of
insulating material for the thermal insulating |ayer ch8eftembse2d0s th the

present wivendsign. For.instance, the thermal 25 inSU|at'nﬂ?hﬁMﬁ11§§y
conprise a foam The foam may be pol yurethanes. or. any o oam

COMPOS| U 0B a8 KAAWILLN hLRAR! LooOLrLhict Ber gAL Esuhahing | ayer may be

made of an i1 norganic thernoplastic ased materia conprising glass
wool , borosnbu&atenglhagenrofochmopteseﬁtA&neenanouelyCLOhealhesnal
i nsul ating_l ayer. [ise made or eE@ le froma

ab
tetrachannng§Pdsg§¥FB%e%gﬁ95Fa B@?é £8 réﬁﬁd%?SFﬁﬁLnga Fk COOLMAXO

‘ by-E-Ie;duaﬁanatgephbaﬁﬁégsandCstvﬁaaaso£fvﬁénémgtﬁadeDﬂhen@ﬁg- O the
thermal 35 |nsulat|n$ | ayer may be a woven or fleece material. - 5 WO

02/ 084630 Yheepherbea Qneglatpﬁg/@sﬁealq@3gh¢h@reﬁ@uta@nﬁgntayér coul d al so
conprise sgggesgg¥aﬁIF%gog§gﬁgnFﬁ8u8§ ASe fg%ﬁ e0r0a05hbﬂ8|°%£ nonwoven or

needl ed nonwoven eérmal 1 nsu [ayer anm nated to a

face materpabp7shetvkat) 10 in Figs. | and 2 and also at 20 in Fig. 1. By
"lam nation” is nmeant uniting |layers of material by an adhesive or other
means. The faceThemtlerEpl nﬁ?SB%aFilPﬂ]1%%%0%%?%?9?%% EXIFRECT i Imis 10

made @f, a | e yester, polyethyl ene
or po?ﬁbro%??ene %%E%%eﬁféﬁ%o%%ﬁgﬁ?aé$?%£§%a%%%s%%sgﬁg "I, the thermal

i nsul ati ngpbayestes, | polyatiedl beevweerpelwpstepienaf  Inla paper or fabric.
However, it

rovever, | ek St it aepe i Bl Lhe Plesent. Lvenlign Lo Janipale

fiberfill batt comprising polyester. A flberflll batt
sold as THERMOLITE Active Original by E.I. du Pont de

15 Nemours and Company 1s especially suitable for use with
the present invention. The fiberfill batt used with
the present invention has an areal weight in the range
of 10 gm/m? to 200 gm/m®, and a bulk density of less
than 0.3 gm/cnﬁ, Alternatively, the thermal insulating

20 layer may comprise melt blown fibers, such as melt
blown polyolefins, sold as THINSULATE , by 3M.

Many other variations of insulating materiallfdr
the thermal insulating layer can be used with the |
present invention. For instance, the thermal

25 | insulating layer may comprise a foam. The foam may be
polyurethane, or any other foam composition as known in
the aft. Or the thermal insulating layer may be made
of an inorganic thermoplastic-fiber based material

. comprising glass woél,'borosilicate glass or rockwdol{

30 ' Alternatively, the thermal insulating layer may
comprise a knit fabric, made, for example from a |
tetrachannel or,scalloped oval fiber, scld under the
trademark COOLMAX® by E.I. du Pont de Nemours and
Company of Wilmington, Delaware. Or the thermai

35 insulating layer may be a woveﬁ or fleece material.



in Fig. 2. The use of a single sheet of face material wll not affect the -
thi ckness of the |abgl stock .substantially, sirice thedSkpekhes200s the
face matghi is insignificant conpared to the total tkj of the
| abel s?gg£2b¥ﬁ% | abel stock of the present invention 1is &?éggéinfhan
- 0.0075" (0.0190 cm) thick, so that jt _is thick, enough to provide adequate

i nsul ati onTher 1B5uéBREBENEAYEFaER St &SR CPRPTEAE] ﬁ'gﬁ“ﬁg S1‘C$)1’rtst°fl ayer 13 25
and second r h LRy Fi 1 n rial 2.0,
i ncl udi ng P%??F@¥§ye?§§§ g%gfégééng&i§y§§@g%§fgsﬁ§%%ﬁﬁfFﬂﬁ%fg. 1 may be of
t hi ckness hekdeed Hof®62en(Fabe@&.cm )’ and 0.010" (0.025 cm). A preferred
range for the thjckness oﬁ the face material .30 is.0.8%34§; (0.00121 cm)
to 0.0620" (0.08688 EREYMA{niRsplafdAed3tbodfreAl i atter referred to"
as the "coryext pudedibil nknepBodimant irt hegkace mmben alng comy iages a film
which is co-extruded. so that it conprises two |ayers. Thus, face material
10 conprisé&® 36 Bifirdt |Byerlaginadigndedsntepafietnid iNG tIHYETWO 02/ 084630
9 Sept enber 200 . PCT/{ US02/ 1133 enbodi fir | ayer d second
layer 14 aP& W& 3r18%jé¥f?8r8 eﬁ%ﬁ&?%ﬁ?@& EtJm %bﬁfongﬁgiégggbf film
Second | aypgrddiks hedt beedhahl epapdr @nd/or fabiade OffHe aiad éii al which
has a lower nelting tenperature than the_material of first |layer 13, so
t hat \Wen fMade Oﬁaﬁe?haerBl?§théaﬁ@&?r§ééoﬁempg9éﬁnﬁ4%&ﬁhﬁﬁw and adheres

to the thgégggegggglaﬁgﬂgaLgygnghgg.%kggigégylgﬁeqpp&&pqim§inilarly, face

mat eri al conprisés®a rst | aye a second layer 24. Again,
first |ayembd@imsftsetdndtirayed 24 aig.nadetbk dhefrewdnt nmaterials, but
formone sheet _-of film Secong | ayer %4 | S hea% sea&gble ‘f .e., it is
made of a ﬁﬁ?@%?%%nﬂhiﬁﬁer is laminhated between two shests o©

film, paper or fabric. However, it is within the scope
15 - of the present invention to laminate a single sheet of
face material to the thermal insulating layer, as' shown
in FPig. 2. The use of a single sheet of face material
will not affect the thickness of the label stock
substantially, since the thickness qf the face material -
20 is insignificant compared to the total thickness of the
label stock. ‘The label stock of the present invention
" is greatex than 0.0075” (0L0190 cm.) thick, so that it
is thick enough to provide adequate insulation for a
container. Face material 10, including first layer 13
25 andrsecond 14 layer as shown in Figs. 1 and 2 and face
material 20, including first layer 22 and second layer
.24 as shown in Fig. 1 may be of thickness between
0.0002% (0.0005 cm.) and 0.010” (0.025 cm.). A
preferred range for the thickness of the face material
30 ig 0.00048" (0.00121 cm.) to 0.0020% (0.0050 cm.).

In a preferred embodiment, hereinafter referred to
as’ﬁhe “co-extruded film” embodiment, the face material
comprises a film which is co-extruded so that it
comprises two layers. fThﬁs, face material 10 comprises

35 a first layer 13 and a second layer 14. In this



"has a lower nelting tenperature than the material of 15 first layer 22, so
that when face material 20 is heated, second | ayer 24 suépgtemnber 2008 adher es

to the &hebod®dscionsul ating | ayer when pressure is appli edPCi%@o%gﬁ??sl st ock
of the present invention can further include a coating on the face

material . TE@bod9meoat,i FerstShayBerat 318nkn Eicdta 1290¢ 24 L$ePhoyided on
t he non-heat seal able surface (1.e., first layers 13 and 22) of the face

materi al . Thfsdéédermgti satprial abl buts§orhapnehehsatrectt 6tkmwhi ch provi des
i nsul ati on l.s@._functi QLi a_l The ,coating 25 is.,a standard
SRR oy kTl Bk n8R: Tap PEby N0 SCRYL BE £R BRed 5

print prinmer based on aquéous p persio sol utions

of acryls c,a maethane, wRObKEBELST a0l opbhemel €3NAS twhbbrkogyna tRahhe art.
(See, for exanple, U S_ Patent No. 5,453,326). Alternatively, if the
t her mal i nskl@t BAGerapér of sE30shr davetsiy . pFPnthat whent heceace material is

clear, the peed. tof ‘:E@aﬁis”geé{?&?fagsc &eﬂggé%-t94”’%‘6?ti§:£spéi table ‘may be

elimnated. Th a .préferred confliguration o hé cO-extrudeé film .
enbodi ment , adhéreswebhtheotHefhel ebhstibackngsieyer3fghanepuseguréor the face
materials, such as face material 9 Septenber 2005 PCT/ US02/ 11335 10 and
face materi®f 2BP{#efig. SIMIERELIXpeERFRcMRERAABLe28f CAMPTIHRSMA ch i s

sui tabhg fof;use ﬁéyégc§z oayesialedal P EQ-zh.iSA§§§#N5§L§§41

comercially 5 aval |l e fromDuPont Teljin Filnms o [ mngton, Del aware.

MELI NEX 854lagen 2120agdugectd ODdPer nz4, ave m@d8030 dnffetrdmick co-extruded
13 n i 5. TRETERAEG PYont SR ST EER0l GESE 410, RONOHDI JERT 24 nirinei c
viscosity ofs abost 98981 cONt 3k Nj NOr 2D80mPAA bROL ORE&rSA1 naddh tive -
particles. has a lower melting temperature than the material of
15 firet layer 22, so that when face material 20 is
heated, second layer 24 softens and adheres to the
thermal insulating layer when pressure is applied.
The label stock of the present invention can
further include a coating on the face material. The
20 coating, shown at 12 in Figs. 1 and 2, is provided on
the non-heat sealable surface (i.e., first layers 13
- and 22) of the face material. This coating is
printable, so that the same stock which provides
insulation may also. function as a label. The coating
25 1s a standard print priﬁer besedlon agueous polymer
dispersions, emulsions of seiﬁtions of acrylic, |
urethane,rpolyester or other resins well known in the
art. (See, for example, U.S. Patent No. 5,453,326).
Alternatively, if the thermal insulating layer is _
30 previously pfinted,‘and the face material is clear, the
need for coating the face matexial to make it printable
may be eliminated. . | |
In a preferred configuration of the co—extruded
film embodiment, films with two different thicknesses

35 are used. for the face materials, such as face material

- 7 -



This | ayer conprises approximately 65% of the total filmthickness. A
co-pol yester resin conprised of 18 weight %i sopht hal iccs@éslber 20061 NS C

vi scosi tygfzm@iagyt 15 0..635, containing 2300 ppm i norgani | ditive
particles, Is co-extruded to formthe heat sealable | ayer&@%dgﬁlgéé 14 in

Fig. 1 d [ 35% of , t.h total. filmthick S5 - 40%
plr gf er%eg?.lgﬁ'?‘?g‘?éf?e‘g%é“a%%r%%e%q rjgrf ]a%/{arinbpg%lgef ?S?egés%lé’%%%at seal abl e
layer is 2Qeaaied dn-4 i AEIRWIE H AT iaoabes {enidyg ddhecfdd m

manuf acturing process) with a print priner £oating (12 in Fig. 1) based on
an aqueous Wolamistlerl®i tpefig ot idedEHLBEK e 4 ecommex cddy 190at - wei ght  of

0.03 g/ p2. __MELI 854 fi ' Q. .SUI r y ce 25 materi al
20 in F'I'Erg ‘afalblﬁ%?(%iér?%cﬁ’e&%neﬁqsteﬂ%% l|Sns Et:?[%%h%fywﬁﬁ{%g ‘han the face
materi al used amdface MELEMER 85Q. 1knaahk coidhrigeaspeond? timehyEICNEX 854

filmused as face material 20 is the same as the MELINEX 854 filmused as
face materi®d00EP daBck | Herk P -gsvardest ok HRL 16 AHES aspect of the

present iny ' t a rat.erj.al j £ n rface
faci ng away ?%S%én%q{%xé qé[{l'naofn%lﬁ”{égilng i a?%“; r%?ioéfggjirﬁo'i t%lft%l par%lnti ng

t hereon by i@ cior aniay di Schisy geadsd Arcemtaresttandoet igoloadtysr t he surface of
first layer 13 - 8 WD 02/084630 9 Septenber EO 5 PCT /US02/11335 or 22 is
modi fiEY- HREEEHOME SEHA WIS dt5RR hyPT PN 1P %ddition to, or in

lieu of, the goating: ofod Wef acksgherd diiOag@tsrdaidmelonesdn top of

the 5 coating, or 1nstead of the cdating, a vapor deposited netal |ayer,
such as an Tdismilayet ayEnrises Eeprieposteldy orb ¥ e dhre dextdlaci ng away

from the tQ%ﬁ%Wthickness. A co-polyester resin comprised of 18

weight % isophthalic acid, intrinsic viscosity of about

15 0.635, containing 2300 ppm inorganic slip additive
particles, is co-extruded to form the heat éealable
layer (such as 14 in Fig. 1) and comprises 35% of the
total film thickness (15 — 40% preferred). The surface
of the first layer opposite the heat sealable layer is

20 coated in-line by a gravure coater (during the film
manufacturing process) with a print primer coating (12

©in Fig. 1) based on an agueous polyester dispersion
described earlier at a dry coat-weight of 0.03 g/m?.
MELINEX® 854 film is also suitable for use as face’

25 material 20 in Fig. 1, but this face material is
slightly thinner than the féce material used as face
material 10. In all other aspects, the MELINEX® 854

" film used as face material 20 is the same as the
MELINEX 854 film use& as face material 10 described

30 above.

According to another aspect of the present .
invention, the face material may be modified on the
surface facing away from the thermal insulating layer
to facilitate printing thereon by a corona discharge

35 treatment. . Specifically, the surface of first layer 13-



“insulating |layer for decdr ative purposes and for adding optical effects.
If this vapor deposition is done, 10 then corona di schay ggptémpatapest woul d

typi cal I wowosige performed in addition to this vapor depqsitég
According to another nodification of the present invention, %1 HPS-‘

material may e eessBdia .t Nehes WhasR fcﬁ@dl&r?@&tﬂééﬁﬁéﬂ%e m=Rer mal
i nsul ati ng Iayer 15 in such patterns as _nmay be ired for decoration. The

enbossi ng- ©&n dsE el cife asislittgproftorh@rc day |1rig'3u &f.erthe glagtanadiofichar ge
t reat ment, glehggt% rngdct Iqrgﬂond ?L_p %flte&lﬁ%t‘i%(ir d%qlostlc#g ?# fl%em fically,

pressure an e use make Certain a{reas (0] ace materi al

20 t hi mher cosi itrhgt dﬂamnefaak:efappneamaltan‘@edaf rapdrheleparsdasdnhi ch wer e
made t hi nner. [1)0| ng so in a pattern_.nmay be_used to ornament the | abel

stock. The™MRé&&a AFye¥pr S3&dr &5maf B@“ﬁﬁ&%&ab’?ra TYp&EE anvil or ironin a
decor ati ve aalda8hisg A ‘%ﬁl@afsh‘f%hlée %@En@”@w&&e%&%ﬁ e iY@ applied by

an engraved or etched enbossing roller of an éngraved reciprocating die in
a platen presdatimg Heatrsiou deluearaprphnee@ua“pom andio(.flér( 9@d1n9204C) SO

that the pressur d wo reat e rrranent |ndent ions in the | abel
Stock. ThooRBatedo S ‘he Lapbi8dvaeots HEB0RicH O Lhedbibrhe face

mat erigd aﬂﬂeﬂeb%%%aaldigchhlﬂﬁet beeaRehRSubatuingydiakany aekt eai ng the

t hermal i nsul ating layer is |Iéss critical than soffening "the face material,

but hel ps pPehéowmedssngdgdicéesstal §bls Vgpom@@mseﬁb@ﬂ 2005 V\D 02/ 084630

PCT/ US02/ 11335 q H
the corona di scthg)g Itltplgg?ﬁetﬁflje)tﬁer gD £l 0%12 IgCI |t|§1:,it é’r&%ﬁ’d‘. ngc'?gtl ng or

anot her sufhaeatwohh @ﬂe5fédéeﬁuatérha5[efnay| BeOkfi®bskedbendthe anot her
surface, surface facing away from the thermal insulating layer
15 in such patterns as may be desired for decoration. The
embossing can be done on top of the coating, aféer
corona discharge treatment, if regquired, an on top of
the vapor deposition. Specifically, pressure and heat
may be used to make certain areas of the face material
20 thinner, so that the surface appears raised from the
areas which were made thinner. Doing so in a pattern
~may be used to ornament the label stock. The heat and
pressure may be applied by a shaped anvil or iron in a
decorative pattern. Alternatively, heat and pressure
25 may be applied by an éngfaved or etched embossing
roller or an engraved recipfocatingrdie in a platen
press. The heat should be applied at 200 - 400°F (83 -
204°C), so that therpressure applied would create
7 permanent indentations in thé label stock. The heat
30 should be applied as to scoften at least the face
material, and perhaps also the thermal insulating
layer. Softening the thermal insulating layer is 1éss
critical than softening the face material, but helps

the embossing process also.



an adhesive prinmer layer, such as that shown at 26 in Fig. 1, is applied
to the untreated surfiace of the face material or’ to thesesembar Zhioschar ge

treat ed @ §aR%s30( but not to a vapor deposition nodified péT/%Jgpﬁﬁ§ 10
surface). This adhesive prinmer layer is pressure sensitive to enabl e

appl i cation ' of fhe,d@belohd Bhe COREALAETmod Drd8E 140N (s 2T €l gage |iner 28

may be provided on the surface of adhesive prinmer Iayer 25 as shown in
Fig. 1. Thedalad o dfhe heoreteabestliarge i sredtment priodeche thiseddhesi ve
O ah adhesi ve

until the i f,.appli.cation of the.label to a container.

(not an a %ers]slta\féé)llplr%%P P 59 aarbogql?eé'ﬁ st%rf%%e b i %Y surface. The

| abel stoclededing Irasen! inyaedan tMbdl 20 seed: sueh@s, with a hot
knife, at its edges so that fluid cannot penetrate the edges of the | abel

stock. SuéH e@desire RHOWE atayEs isngh g Bhat eshow talr b i el y, the

| abel stock:.:npy .be .self - b NQ. ' el f- | ng cenf.iguration, the

| abel st océl:%y lbe % %p(ﬁi;lzé B%cke%gnt%ﬁqlfesa;%% %%P%%%E? ?ﬁ&Q%pfaa‘?Fd bott om

edges are akrteadylseat ab thd ahelormpdl Jdppddectabald Siordkcof the present

invention is preferably sealed so that fluid cannot penetrate the edges
t her eof . -FuPHreRGtn tax corthrie danasitieop madifisdhvantednsssd there is

provi a l.ner/ i-hs .aphel € C systemis shown
genergﬂjy F% Iaggq 3 - @a?&#%él%%hg%%%%%%pﬁ@s@s%a&clgrnef ai ner w apped
with an i nsehatitdge akelersihiek applasadtd ;g\ tthe Sigpul itgant portion of the

surface area of the 35 container. The container, may be a can or bottle 10
9 Sept enbeFCBEE5TRE -02/ T8 4618 tHeT,.US0XeLESSS liner 28 may be

provided on the surface of adhesive primer lafer 26 as

shown in Fig. 1. The function of the release liner is
15 to protect the adhesive until the point of application

of the label to a container. Or an adhesive (not an

adhesive primer layer) is applied to the modified

surface. _

The label stock of the present invention may be

20 sealed, such as with a hot knife, at its edges so that

‘fluid cannot penetrate the edges of the label stock.

- 8uch edges are shown at 132 in FPigs. 3 - 6.

Alternatively, the label stock may be self-sealing. In

thig self-sealing configuration, the label stock may be
25 folded Eack onto itself, so that the top and bottom

edges are already sealed. A label made from the label

‘stock of the present invention is preferably sealed so

that fluid cannot penetrate the edges thereof.

Further in accérdance with the present invention,

30 there is provided a container/insulated label stock.

system. Such a system is shown generally in Figs. 3 -

6 at 100. .The system comprises a container wrapped

with an insulating label stock so as to cover a

gignificant portion of the surface area of the:

35 chtainer._ The container may be a can or bottle

- 10 -



"suitable for safe stor age and consunption of beverages and foods. A can is
shown at 90 and 110, respectively, in Figs. 3 and 4, a9Bepieinber 2006hown at

115 in Fw@.o2bsicae O the container may be a cup as shown apcdifbhaifsdsi 9. 6.
Al ternatively, the container may be a pouch, and in sone cases, the |abel

may become stli¢apducifdrt selffe Sherageoniral nem dsnpr Bpp esf ibdtemiydasul at i ng
| abel nade frorp gllabel st ock g% descri bed abpove with respect to Figs. 10
1 and. 2. TRE FQR8S may* 58 hod oM R 3% atlﬁg Lot e eRCt g0 i tsel f

al ong over iappiiag .edgemhd sHCh Rt +ad0se s130duh R9S118 1nbrig.| B the
enbodi ment of Fig. 4, the label of the present invention i"s applied to can
110 whi2h Ristbeesontmidey girat beo ahaup S tsdishven iatdeld Gitiro®§9120. These

i ndentations h he .l.abel in.place, if. edges 130 of _the |abel .are secured
to each. ot Ee‘r gégggﬁéastll\yeﬁ r 5:§1% tcﬁgtgﬁﬁleirgg}aiyo%)eofa RS % hé"enbodi ment
of Fig.- 6, sotpchéd,s tife hdlypayC PRy tieebdofh Skl sermteng 20

si zes of. hot beverages, such as a_disposable coffee cup. Alternatively,

the cup mafCBEaanesy tish WrspRedasithn anc d nevdarh i tibel madee fawm i s of a
coni c sectio si_gn, i FEi Q. ' t 1 erence, shown at
- 150, is si %n:ﬂ?ngntslg’%qu%ge;&etgﬁ%%bgﬁe\gfg’%%’t%o% %%S%uer#%%nggi?%sihom at

160, tie | abehdmade Mhemlthel mapebeshotledl ctittedr aserthd nvention may be

shaped in a simlar conic sect i(]J%nihape SO ?Ls to fit the cup _snugly. In
this case, CGRLEYRESvET KBULESROEd2ERBY| RFEF 2R % S985S 36 UFRst ead of

formng a ypitagy habelswqgk, kt.ig also possible to attach a thernal
insulating layef to a contdiner, and then adhere a face.material to the

t hermal i nsul atingtheyembofifmaot «it Brgal 4,othshidiailel wiagheover | abel,

fﬁglgﬁltr§£ﬁ$§?$ﬁgghggnkgo£hgstQgéfggdBEOIgggl%abn%ﬁEEXF%hs egﬁanple of &

15 designed to have suitable indentations 120. These
indentations hold the label in place if edges 130 of
the label are secured to each other by adhesive or by
the application of heat. 1In the embodiment of Fig. 6,
cup 140 is of the type commonly used for single serving

20 sgizes of hot beverages, such as a disposable.coffee
cup. Alternafively, the cup may be a carton, such as
‘an ice cream carton. If the cup is of a conic section
design, as in Fig. 6, where the top circumference,
shown at 150, is significantly larger than the bottom

25 circumference, shown at 160, the label made from the
label stock of the present invention may be shaped in a
similar conic section shape so as to fit the cup
snugly. In this case, an adhesive would hold the label
on the cup. o

30 Instead of forming a unitary label stock, it is
also possible to attach-a thermal insulating layer to a
container, and then aahere a face material to the
thermal insulating layer. - A face material, or shrink
wrap cover label, could then be applied to the thermal

35 insulating layer.  An example of a thermal insulating -

_ 11 -



- 11 WD 02/084630 9 Septenber 2005 PCTI US02/ 11335 | ayer whi ch can be used
inthis configuration is a knit tube which is cut to |esgplamdad®s pped

over thewpanngsAbternatively, a hot nmelt glue may be bl OWrRsR/ ML S can
area that is to be insulated, building a layer of lofty fibrils to a

desired t hilekeesshifdr tdzar Hen waeebridantd sviddnfheoprasentid rvaation, there
I's provided a nethod for making_an insul ati | abel stock. This nethod is
i1l ustrat egu%iet it Areh @16 (}eﬁ?{}h ?a_nd] ﬁqt%m&ednétvr?&d,t%'%_t of

material uaede b itRaher MRIe iYW 2hiR0 lAY Ve 1M 3hddd Rerfil!  batt

30, is fed froma supply roll 45. In~addition, face material 10 is fed
from a suppby rokl 4Gadnds $o diesposed asiech thaitl diogt isnd ay2d ofori ent ed

away from 15_ther_mal .i,nsyl ati |.a Q and second | ayer 14 is facing
thernmal in 8F§i¥i r#g'?ﬂrﬁéc'r L'l"?_o.a {%S&Eéﬁ itg‘r},c?mfea?cge', material 20 may be fed
froma supply rebkth@rane aecdigRReed isuchhair-dpradhesinte ayer (if
required, such being shown at 26 in Fig. 1) iS oriented away from 20 the

t her mal i nEbexei A§ Paperidethe matdd dpar madiicly & imdudatdmgwn in Figs. 1
and 2 and 22, as sho in Fi.qg. 1 f .the.face material_.is qriented away
fromtno thapel BURRR,| arhid rhyoed 40 SonBSEalnd Mira ToterRdFace
materijal , sychRigs ¥4 inn Ehes mbtapd,2aaBtcd4 T $ROWRHiaddSusedFig. 1, faces

the thermal insulating layer. A sheet of the thermal insulating |ayer,
such. as 3Bcrakbeathpengd énsudpédndofavate muchr gl fibgeidd 10 are fed

o, heakeg cabends sLallkp bRluRey agial ol Beategsabenter 1ol s 1o
of the thefamd masaraklingol agetfedandrbheafl acgplyatretiakot and is
disposed such that coating 12 is oriented away from

15 thermal insulating layer 30 and second layer 14 is
facing thermal insulating layer 30. In addition, face
material 20 may be fed from a supply roll 50 and is
disposed such that the adhesive layer (if reqguired,
such being shown at 26 in Fig. 1) is oriénted away from

20 the thermal insulating layer. The first layer, such as
13 as shown in Figs. 1 and 2 and 22 as shown .in Fig. 1,
.0f the face material is briented‘awéy from the thermal
insulating layer, and the second layer of the face
material, such as 14 in Figs. 1 and 2 and 24 as shown

25 in Fig. 1, faces the theimal insulating laver.

A sheet of the thermallinsulating layer, such as
" 30, and atrleast one sheet of face material, such as 10
are fed into a heated calendar roll nip between a péir
of heated calendar rolls 70 and 80, shown in Fig. 7.

30 The heated calendar rolls cause the surfaces of the
thermal insulating layer and the face material to _
adhere to each other.._The calendar rolls are heated to
a temperature which activates the heat-sealable layer
but which does not melt the entire face material as

35 discussed above.  This temperature is in the range of -

- 12. -



~adhere to each other. The calendar rolls are heated to a tenperature.which
activates the heat-seal able |l ayer but which does not rebéptehbercttosre face
mat er i al waeg2/08%30i scussed above. This tenperature is in tkermanassef. 12 .
WO 02/ 084630 9 Septenber 2005 PCT/US02/11335 200 F to 500F . (93 Cto 260
O, with tkeopref ewr oo tEnfEratne raEnge dei mgt28Ghe IREEEIEIZ7 - 1600)

for the enmbodi ment using co-extrud 8 gauge ., 5 films as the
face mat er FEPEEG CEF g Iebeﬂﬂgc %%a{fs}' t'hglﬁl%nsg{]g(ﬁ%%% I'ag'gétbg quiowever,

hi gher t enpeLatWeeSmbda ithe: AN PIcA2Rt oRRA (23Zaub0 gam be used at
high line speeds, i.e., speeds of 300 to 400 feetéﬁé?l to 122 neters) per

m nut e. 5 Thgaogkeeddansr ¢ld $he B diadisivdedd andom earfdtiHe34 a di st ance

appropriate t cr.eat Ni p -pressur i | ¢ .far 1 nat. i

Al ternati v@isy%kﬁenﬁggg%ln ilnaé’ears'coglfﬁéuk}ggg ﬁég?legs?a%%fg%ﬁrlerﬁ an

adhesi ve may keeapphiged dietasren S ofFade 3zat-eisale GAnadrhéed hewersl

i nsul ating | agr to 15 adhere themtogether. This adhesi ve woul d be applied

by a coati A§ PéBbedingotspassifh, wifi-oh BE 388sita &P B5&tween feed
rolls 40 and,5Q_and-c %_réﬁ_asr S n{@eand 8Q i3 1-har rAlLREle stock is
f ormed V\/mq%% i%sc,3 ggﬁ 'g{?t rczu&qut henpr c?cess eqt(J:i prrenta byr means 280 of a

t ake- upo r oklli spQ aaeds awm ioneFizpotherAaltabeldisteckeniagprotiadienéss of
greater than 0.007.5 inchsé%iowo %\g}’)l ef er ahl tbetween 0. 010 inch
(0.025 cm Fr&AGS020HGH AT 0 Fm . Sand o &l 5refétabl y bet ween 0. 020

inch (0.05};emhagRd Q23 daiC i F( QA6 @Mebek® ridiess Meeduced. This | abel

3
stock could be the Iaggl stock with one“sheet of face material, as in
Fig. 2, orsewdableetslof, facedhmsdricamay be applied between the

face material and the thermal insulating layer to

15 adhere them together. This adhesive would be applied
by a coating roller, not shown, which would be
positioned between feed rolls 40 and 50 and calendar
rolls 70 and 80 in Fig. 7. A label stock is formed
which is pulled through the process equipment by means

20 of a take-up roll 20 as shown in Fig. 7.‘

. A label stock with a thickness of greater than
. 0.0075 inch (0.019%0 c¢m.), préferably between 0.01C inch
(0.025 cm.) and 0{040 inch (0.102 cm.); and most
preferably between 0.020 inch (0.051 cm.} and 0.030.
l25 inch (0.076 cm.) is thus produced. This label stock
~ could be the label stock with one sheet of face .
.'material,‘as in Fig. 2, or two sheets of face material,
as in Fig. 1, since the thickness of the face material
ig insignificant compéred to the total thickness of the

30 label stock. The formation of the label stock may be
followed by cutting to desired widths with a hot knife
which seals the edgeé of the label stock. The label
stock may then be cut to form labels, which.may

preferably have sealed edges. .

- 13 -



as in Fig. 1, since the thickness of the face material is insignificant
conpared to the total( thickness of the 30 | abel stock. dibgpéapsratoogn of the

| abel st @gkeimYsshe followed by cutting to desired widths &Tﬁ@mﬁﬂggl knife .
whi ch seal s the edges of the |abel stock. The | abel stoc en be cut

to forml abels, M'\:eana&awel?r efiel-abby Bavassed ed £Ldeps skfeet\/\@fOZ/ 084630
9 Septenber 2005 PCT/US02/11335 Alternatively, instead of using a single

sheet of fA&eeenmpberapl, t ket hbewanli ABEHAREAGY dyarermmpsbder 48d bet ween
two sheets BLt%égﬁeEﬁ% Lhak Ente %Qﬁehﬁéﬁsglélﬁ' %Qqh%rhf“ﬂéa’te\ﬁh' ch causes

t he surfaces ernma i nSulatin ayer ace nmnaterial to
adhere t® eaténdabetrolIhi sherhodianest theabumﬁddegﬂuﬁﬂuhé|uherﬁag 7,

where both face.materials 10 and 20 are fed to he ni p._bet ween heated
cal endar rolnEu¥dting ééYanaﬁg @%Ph%?cﬁnﬁﬁaﬁﬁ%ﬁﬁ ite PERER N EP one or two

sheets of facg BE‘EQE' al TE&% E%oﬁ@h\éﬁénlgeéﬁ.%% qalhengdatted lis the

thermal insulating [ayer batt may be previously printed, thereby
elininatlngFige Aeewhéve boahi figecehmatéatelmnilér iaald 20 madee fied pri nt abl e.

15 It shoul apparent to.,thps sk'II din e art __that nodifications
Tmy. be madetES BAD BERBENORCARES FRASEART ROMTE gb rEhaW- daBarting from
the spiydt eihRELOEnHEQLImENE! ARG tahehaieéﬁat o\ iR JFRY ofal ternatively
i nclude a nmethod for making an insulating 20 | abel stock, wherein a card

web conprlsfa@ﬁ mh@tnmplasrecfsdabBéW¢6beh§at§df@@lﬁm@@mar@d&ﬁerC|aIIy
oval | oble cnd gRene. TRLSoeend b Lottt bR Phecn el g liber i1 bat
deposi ted printed, thereby eliminating the need for coating the .
face material to make it printable.
15 _ It should be apparent to those skilled in the art
that modifications may be made to the method of the
present invention without departing from the spirit
thereof. For instance, the present invention may
alternatively include a method for making an insulating
20 label stock, wherein a card web comprising
thermoplastic staple fibers is fed from a commercially
available card machine. This card web is run in place
of the fiberfill batt in the process described above
with respect to Fig. 7, thereby being deposited
25 directly onto a face material. The card web and face
material are sﬁbjected to a calendaring process,
thereby 1aminating the fibers from the card web to the
face material. It should be noted that the label stock
made in accordance-with this embodiment is by design
30 thinner than the preferred embodiment thickness, which
is between 0.020 inch (0,051 cm.) and 0.030 inch (0.076
cm.), but‘still-would be greater than 0.0075 inch
{0.0190 cm.).
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25 directly onto a face material. The card web and face nmaterial are
subj ected to a cal endaring process, thereby |am nating $&steimbberasf romthe
card webwoalbssszeface material. It should be noted that therdaRalsst ock
made in accordance with this enbodinent is by design 30 thinner than the
preferred enbodimenpridicihesremtich wilsl et wekEhife 620=d noy %= 051 cm)
and 0.030 inch (0.076 cm.)), but still would b reater than 0.0075 inch
(0.0190 cmiPliowipdoEHeasdRs o St st %3§§Pg§|?‘%sb%/ﬁh%35 The present
invention will,fed lilusdatedhy ddiew fol l owi ng Exanpl es. The test nethod
used in the Exanples is described below. 5 TEST METHOD For the follow ng
Exanpl e§, CLO was neasured on a "Thernolabo Il",. which is an instrunent
with a refrigerated bath, conwegﬁéglﬁ@fﬁgglable fromKato 10 Tekko Co.

L.T.D., of Kato Japan, and the b | able from Al lied Fisher

Scientific of PipdhspukdlFol RRANEY IMahipted alraorgid imasswes® &l £ and 65%
relative humdity. The sanple was a one-piece sanple neasuring 10.5 cm X

10.5 cm 15 TheemoRebrnddd -ofwhidh dfnfite imstyumands)WEEh 68 gmi cn? was
det er ni ned _ysi ier.Co et . ' ilable f
eterm ned W N9 3, FLAZ LN ’%Mﬁﬁfcg@f@%aﬁ%m%&ﬁ e Trom

Frazier Précision I'nstrument npany, ersburg, ryland. To
measur eot hiTelidkes €cat LoguEnt, dh&dtal |Tadarg faardntdlee ieest20isised used to set

il " (6. 4578 ABRPnET oTORirel SRR P LGt g tetdn, T e

Pennsylvania. Lab conditions were 21° C and 65%

relative humidity. The sample was a one-piece sample
measuring 10.5 cm x 10.5 cm,

i5 _. The thickness of the sample (in inches) at 6
gm/cm? was determined using a Frazier Compressometer,
commercially available from Frazier Precision
Instrument Company, Inc. of Gaithersburg, Maryland. To
measure thickness at Sg/cuﬁ, the following formula was

20 used used to set P8I (pounds per square inch)

(kilograms pei square centimeter) on the dial:

(6.4516 cm?/in?®) {(6g/cm®} = 0.8532 1b/in®
453.6 g

25
A reading .of 0.8532 on the Frazier Cdmpressometer
Calibratioh Chart (1 in., or 2.54 cm. diameter presser
foot) shows that by setting the top dial to 3.5 psi
(0.2 kilograms per square centimeter), thickness at

30 6g/cm® was measured..

The Thermolabo II instrument was then calibrated.

The temperature sensor box (BT box) was then set td 10°
C above room temperature.. The BT box measured 3.3 inch
X 3.3 inch (8.4 ém x 8.4 cm). A héat plate measuring

35 2" x 2" was in the center of the box, and was
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25 A reading.of 0.8532 on the Frazier Conpressoneter Calibration Chart (1
54 cm dianeter presser foot) shows that by sséptemget Famst op di al
to 3.5 p¥O 0209620 ki | ograns per square centineter), thicknessuah 38569/ cnk -
was neasured.. The Thernolabo Il instrunment was then cali brated.
t enper at ur sugEnsod et oy BT vhmdoamas tRwm Seimpteo-ali0r«C weioye waom
tenperature,.., Th

BT d 3.3 inhch x 3.3 inch (8.4 8.4 cm. A
B eh TS SHB e BT h e e B bR HE B 2 and was - 15

heat pl ate neasu

in., or 2.

WD 02/ 08463@nStSept euigier2@98-e PCH

The

tenperature water was circulated through a netal water box to maintain a

const am t Offer aigr &heaBIadsize Wass miarast oon thie spamse 5 B and the BT

box was pl

t he BT box

mal ntal n | r-one mnute was r

sanpl e wasmhéatednt Htee teimpesatant tfwe fold atimde 6alewtaddansi were

per f ormed:

= Watts 15 :
was used beggaysethenweight

plate on the BT box was 25 %e Mil t'i pl yi ng the thickness by 2.54
2

converiCed

15

20

25

30

35

).
it to centineters. 20
Heat Conductivity (W/cm®C) = (W) (D x 2.54)
Ay (T

Where:
W = Watts
D= Thicknesé of sample measured in inches at
Sg/cmz. (6g/cm’ was used because the weight of the BT
box is 150 gm, the area of the heat plate on the BT box
was 25 cm®). Multiplying the thickness by 2.54

converted it to centimeters.

A = Area of BT Plate (25 cm)
T = 10° C
CLO = Thickness x 0.00164

Heat Conductivity

The value of 0.00164 was a combined factor
including the correction of 2.54 (correcting thickness
from inches to centimeters) times the correction factor
of 0.0006461 to convert thermal resistance in cm® x
°C/Watts. To convert heat conductivity to resistance,
conduétivity was put in the denominator of the
equation. |

EXAMPLE 1
A label stock was made according to the

process described above with respect to Fig. 7, except

-'16 -

éo Heat _Conductivity (WenC)'= (W (D x_.2.54)._ (A ( T) Were:
The—SgRpPdRn&es &rstahItdrReaddrmed i Archdhes fliwgmane. " (6g/ cnp
. box is 150 gm the area of the heat

0tk 33k srdcanded bye siatraf oam  Room

h <.Th t_of ' t,t ired for
EAnET T SR, T M AP Hlndles BBy L MR e The !

W



A = Area of BT Plate (25 cm T = 10 C CLO = Thickness x 0.00164 Heat
Conductivity 25 The val ue of 0.00164 was a conbi ned faod géptemmBed 200i5Ng t he

correctiwip ®fosdp4 (correcting thickness frominches to gepikimlgis) tinmes
the correction factor of 0.0006461 to convert thermal resistance In cn X

30 C/ Wt ts.tHax ciomneidd hemtr sondust Fadd ymdter£51 St BOCLRd TONHHEHI Vity was
put in the dengm nator of the equation. EXAMPLE | A | abel stock was nade
accor di ng tORMY 3D 1droc £ SeRFF bR dbovirdi tivaspeleects Frgthy, except

- 16 WO 02{Q8463Q 9 138pt:enhel .2 RCH 21% i ; ead of feeding
face materi al&g 1 aend1 gc(;)g]ﬁomcsupp y roluﬁg, t%e?ﬁ wepgéffe%l%asgi ndi vi dual
sheets 0 thebelni pA Thddrhell stk avastlouttstee asdbhdgbh Eoif odun a 5 | abel .
A fiberfill_batt of the type sold by E.I u Pont de Nepopurs and Conpany
of W1 i ngRE 681 MRS AR GHEPA e Rl A AR 1 20 BEFT %6 or | hal
was used agddie therrrladaisit atnmevdryes”. athevi betilyildal Ratd had an areal
wei ght of 100 gmin2 at a specified 10 thickness of 0.25 inch (0.63 cm, or

a bul k denstaed @5 theo FregmechBinhe fingrsl ayss. asThene foret kbt erial were
o ine | BRI TR F TR Ll oot ob e Debgher e under e
as desroi bethizhoees ofuto.izts dirtbnoto.igclade tdie Proumy dmasimg,osSuch as 12
0.013 gm/cm”. ) -
The films used as the facé material were of the
type sold by DuPont Teijin Films of Wilmington,
Delaware under the tradmark MELINEX 301-H. {This film
15 was the same film as MELINEX®854 as described above,
but it did not include the primer coating, such as 12
and 26 as shown in Fig. 1)}. The composition of the
heat-sealable layers (e.g., 14 and 24 in Fig. 1) was an
isophthalic acid-based copolyester and comprised 10 -
20 50% of the total film thickness; 15 - 30% was
preferred. In this embodiment, face material 10 was
1.2 mils (0.0012 inch, or‘0.6030 cm) thick and face
material 20 was 0.48 mils (0.00048 inch, or 0.00122 cm)
thick. The final label stock thickness, after
25 lamination, was 0.025 inch (0.064 cm). A label was
made from this label stock which was wrapped around a
can. Another label was made from this label stock
'whichlwas wrapped around a blown polyesgter bottle.
The heat sealable layers were activated at
30 temperatures between 240 and 350° F (116 - 177° C).
The data is shown in TABLE 1 below, and is graphed in
Figs. 8 and 9. As can be seen from Figs. 8 and 9,r£he
effect of using different activation temperatures is to

give greater thickness and greater insulation values at
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and 26 as shown in Fig. 1). The conposition of the heat seal abl e | ayers
(e.g., 14 and 24 in Fig. 1) was an isophthalic dcid-bassdptempet 3E&E er and

conpri sewokRws#80 50% of the total filmthickness; 15 - 30§pWagpzREHRf erred.
In this enbodi msnt face mterial 10 was 1.2 nils (0.0012 inch, or 0.0030

cm thick I 8 n r 0.00122
cm thick. %na{?%ﬁéﬁgﬁ% ﬁp%i:ﬁ%%é &4%89%% ?g% %g%’?gn was 0. 025
inch (0. 064 rcaylatAdmbell wvas atmstdee fhxghébﬁsezhpeb&tsresk whi ch was w apped
around a can. Another | abel was made fromthis |abel stock which was

wr apped around a bl own pol yester bottle. The heat seal able | ayers were
activated at 30 tenperatures betweemg® and 350 F (116 - 177 C). The data
is shown in _TABLE 1 below, and is graphned_in Figs. 8 and 9. As can be seen’
fromFigs. 8 and 9, the effect of using different activation tengeratures
is to give DespleF) (ACTKMESstclmesg(ta) éem) nstHeatmiadnReal absncat CBO (02/ 084630
9 Septenber| 2005 PCT/USQ2/ 1133 5 the | ower t enper at{of e§/Wand | esq
t hi ckness and towi15} nsyl at ican4udlouan4gt the hi ghez72éopesajures.i 5 TABLE
1. Tenp(F)(O)JIhockpeps(ijn) Gcmzkher.meli)Resiist ance. £20(W oKEW
240(115) 0. A Ds dPH By 27310 UF 243 (@Uovﬁé.)dl)u U36 (§. P94)4. ¢36) (U, 035) 280

AL\

(1590 034 o kba PRt T I050h 957 (R i¥ERT, 071 e IO%) Triid GO S9¢
(177) 0. 024 \ ugszc {]\:1,77.)%4. (v Ub-l.-loz A (\dc% uq_i' ravivle) H‘éf?o 021)
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1. An insulating | abel stock, conprising a thermal insulating |ayer wherein
the | abel stock is at least 0.0075 inch thick; the thersatenbaidoasi ng

| ayer has a thermal resistance in the range of 0.05 to 0.5 CLO (0.0077 to
0.077 m.K/'W and lam nated to a face material; the face material is a
single sheet having a first layer and a second |ayer; the second |ayer has
a lower nelting tenperature than theC¥Amst |ayer; and | abel stock
optionally includes a coati ncFJJ_aon the face material and the coating is

printable. 2. Ah-instfatisvgaFapel LadedcREAKi ™R Ehitk RedbebPaht | east

0. 0075 i nchn{®L4419Q Taemboeebintdie habel stook iBast aedsace.omterial, a top
edge and a.botﬂgﬁ)EQQe; the face material is filmor fabric and is seal ed
t oget her alBny THEX oparfderBat t BHWEGERI stP¥Hal 2P| 3 'd*CHAtot penetrate the
edges of thesidtsudkainhnthd ahabe and .loabeb sinak.oopdi el ky bngtudes a
coating on the face material and the coating is printable. 3. The |abel
ctock of Corabd e FamarEra Whe' Fane e eraaks e FoPR BRHOSEY Rot o ange
of 0.010 i achif{dleO2beet)hadvdngOz OdtnahyéD. QP acapioidadyaece tméerial is
filmor fabric .including a.fiberfill bapt; the filmis optionally nade of
2 | her moprastis TREPEAE CaRHFT S B8 betadartugs) iahy PEnaTERt

pol ypr opyl eagsr;arddt hebdlaceont @t ialnalldyopidloralsl y cwdiifigednonhe t he surface

faci ng awa the_ t her insulating layer .to facilitate printing
t her eon or%%%%ﬁ?ﬁgf%i ano hére %?Jat%lélcgel\% Pﬁynetéac}fﬁees'i ve. 4. The | abel stock of

claim 3 whereinzt he Abelsustocks hasi1astbicknessaq o dhexhangespfat0. 010 inch
(0.025 cm _to 0.04 ce materi al corrgrlses a

Q_inch (0.102 cm; the fa
bi axi al |y b%3Ent%ed?polirdt dP - P1¥mcnyheReinddéndabay &tack Bptidnal |y
di sposed bejxeentbheathes mab bagulald AOpboye d; the facst matay®{l 5. The
| abel stock of, claim4 further i1ncludi ng angt her . face material disposed on
the side of®the™ REr i néffat? fpaled Together along the top and

bottom edges so that fluid cannot penetrate the edges of the
insulating label; and label stock optionally includes a

coating on the face material and the coating is printable.

3. The label stock of claim 1 or 2 wherein the label
stock has a thickness in the range of 0.010 inch (0.025 cm) to
0.040 inch (0.102 cm); the face material is film or fabric
including a fiberfill batt; the film is optionally made of a

- thermoplastic material comprising polyester, polyethylene or
polypropylene; and the face material is optionally modified on
the surface facing away from the thermal insulating layer to
facilitate printing thereon or bonding to another surface with

adhesgive.

4. The label stock of claim 3 wherein the label stock
has a thickness in the range of 0.010 inch (0.025 cm) to 0.040
inch (0.102 cm); the face material comprises a biaxially
oriented polyester film; and the second layer is optioﬂally
disposed between the thermal insulating layer and the first

layer.

5, The label stockrof claim 4 further including another

face material disposed on the side of the thermal insulating
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9 Septenber 2005 |l ayer facing away fromthe second | ayer. 6. The | abel
stock of claim5 further including an adhesive prinmer 9SsgsmiegPooed to the
surface of the face material facing away fromthe thermal insulating |ayer
and optionally further including a release |iner provided-on the surface
of the adhesive priner |ayer facing away fromthe face material. 7. The
| abel st ockayafr ehaing GuWayr tthen tmclsedong Bayesecond sheet of face materi al
conprising a coextruded film that conprises a first |layer and a second
layer and is dbsposBe dabeheskide oéf ciien thénmbhey ngwilading dmayer opposite
the at |eagih2n¢cShefle0Nal8cegmtied ab where @a&@eoﬁ%ét ryded filmof the
first layer and of the second layer iIs optlona a biaxially oriented
pol yest er Hd4ahiag. faginghsupst FHey ItAethesmr |l§isﬁéaialft%é|aﬁfﬁ¥f #35ul ati ng
| ayer havi 6&&1%&&@\,\%@1::%%%' $haneeidgn ot herdangeipty Opz_(}ﬁrlt:i@dooé tHd-O (0. 0077
to 0.077 n2 is |lam nated between two sheets of face materia
wher ei n th?équé‘l‘iél Ohashen a0BES ey LT I bRY T ieddBY ARY £ rehdeheddecdi sposed
at each sigladetween the top and the bottom edge, and the two sheets of
face material are sealed together along the top, bottom and si de edges so
.that fluid canhot péwettaltel t heoedges oflaime ¢ndulrdbeng inabefiing 9a The
|nsulat|n I I e t erj al.camprise first
sheet of %ﬁ%%?%u&gieﬁlﬁi wﬁe¥%|%§£8 latH’flrst shee% %%extr& é %?ﬁP
conpri ses Whati r sonprysss and firssecbavkd ayped; & h@esen@ndalyayeramcs desposed
petveen 1N spdsBaY OR chDSULAL |00 Ry ¥heafidh e [1dishe! 45L: fidiace
material optionally further conprises a second eet of ~coe de film
t he secondtishédt lefistowma raged PF| frcommtiesesl Wﬁﬁﬂ31§tthaye¢e%ﬁﬁﬁd§dsecond

| ayer and § @adloxQagdsonsi eyl dGna0 it B, LRELIRI 18yl 31 56k A, 0PPOSI t &

the first sheet of coextruded film ace materl al optional
conpri ses @& Pipragi Ay 1qrignitedt kel ysoltgestelnfi | m
8. An insulating label comprising a thermal insulating

layer having a thermal resistance in the range of ¢.05 to 0.5
CLO (0.0077 to 0.077 m® XK/W) which is laminated between two
sheets of face material, wherein the label has a top edge, a
bottom edge, and a side edge disposed at each side between the
top and the bottom edge, and the two sheets of face material
are sealed together along the top, bottom and side edges so

.that fluid cannot penetrate the edges of the insulating label.

9. The insulating label ¢f claim 8 wherein the face
material comprises a first sheet of coextruded film wherein
the first sheet of coextruded film comprises a first layer and
‘a second layer, the second layer is disposed between the
‘thermal lnsulatlng layer and the flrst layer; the face
material optionally further comprises a second sheet of
coextruded film; the second sheet of coextruded film comprises
a first layer and a second layer and is disposed on the side
of the thermal insulating layer opposite the first sheet of
coextruded film; and the face material optionally comprises a

biaxially oriented polyester film.

10. An insulating label stock comprising (a) a thermal

insulating layer having a thermal resistance in the range of
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10. An insulating | abel stock conmprising (a) a thermal insulating |ayer
having a thermal. resistance in the range of -20 9 Sept®efdremBLTD06. 05 to
0.5 CLO (0.0077 to 0.077 n2.K/I'W and (b) a face nmterial, the thernal
insulating |layer being lamnated to the face material, the face material
conprising a first sheet of biaxially oriented polyester filmconprising a
firsf Iayeyxfndo a.semmndolayeg ﬂdspose?ﬁEM/wme??ade>ob,Eﬁmethernal iy

i nsul atin ayer, an sec sheet, of . bi axi a riente ster film
conpr Lsi ngrarEErdy Py e oAl Rl rant B h Y FHT RS COUNE: of de of
t he ther rmfadmmak:atimg |talye61faméleﬂi£:iemlhh]6cd)r@bﬁls;$lboakfi‘m ahéep ce‘ijge and a
bottom ed e x1 91 d rst_a stecogd sheet s .of. hi axj al Itylorélené}ne

pol yest er e %Jeeﬁ 681 PSS%?%eerr %‘ﬂgc?lﬁj@ltséﬁga% bot't o €dges, so that
fluid canrmtse@enet Ialtr@: tdiepbepd and dnet &bde e:dige:sheof:heheail nsahasting | abel

st ock; el ock has a hICk $ ter 0Q.007 0 cm;
and the the n%l’ iaﬁéu? asteicr?éldl gb%el’tl nclu glsaegl rlegg‘lﬁ’% H5a lyteStép {)]1 | own

fibers, kntdmpfrabihg,a wowern fayer iald aosettcbIeEd@.yer disposed on the

other side of the thermal insuiating layer wherein

the label stock has a top edge and a bottom edge, and the
first and second sheets of.biaxially oriented polyester film
are sealed together along the top and bottom edges, so that
fluid cannot penetrate the top and bottom edges cf the
insulating label stock;

the iabel stock has a thickness greater 0.0075 inch
(0.01%0 cm); and

the thermal insulating layer includes a fiberfill batt,

melt blown fibers, knit fabric, woven material, or fleece.
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