PROCESSES AND | NTERVEDI ATES CROSS- REFERENCE [ 001] This application clains
priority under 35 U.S.C. 119(e) to U S. Serial Nunbers 60/709,964, filed
Aug. 19, wO0Qby7/amk160/ 810, 042, filed June 1, 2006, eachpaofr/usheosln3iase
incorporated herein in its entirety. FIELD OF THE | NVENTI ON [ 002] This
invention relates to processes and internedi ates for the preparation of
protease inhibitors, in particular, serine protease inhibitors. BACKGROUND
OF THE | NVENTI ON [003] Infection b hepatltls C VI rus ("HCV') is a

conpel | i nGLARBRER @ONTAINERSeHMERHO e tive agent
for nost cases of non-A, non-B hepatitis, W|th an estl mat ed human
sero-preval ence of 3%globally (A Al berti et al., "Natural Hi story of

Hepatitis C " J. Hepatology, 3 1 (Suppl. 1), pp. 17-24 (1999)). Nearly four
m | lion individuals myBA€KGROUND OMTHRANYVENEHOSt at es al one. (MJ. Alter
et al., "The Epidem ology of Viral Hepatitis in the United States,"
Gastroenterol. cdin. North Am, 23, pp. 437-455 (1994); M J. Ater

"Hepat i t] &g VhfhEsnveRfigetion in the United States,” J. Hepatology, 3 1
(Suppl. 1), pp. 88-91 (1999)). [004] Upon first exposure to HCVY, only about
20% of i nf ectBu piresdittindhrsios reletostoqyligogahie %qfﬁtﬂpﬁame‘ll?@ﬁ%\‘?ﬁl??l%“&\ﬂi‘?l e others
appear t I 9% nst ances,
however, ‘%F %O%S@? %nét&@%@g@ ﬂr?a%hfngy%rﬁigﬁ 9%%%‘@9{;{%1 g’g tulk%linlﬁttﬁ@ﬁ&r}rlég E(%ngr)rstlb st for
decades. mbks the dpssable coMtamenNdMare ahrtiGolarlg ehopre@nt brventidigplataste &, " FEMS

N o Lot A PR SRS o o RS e BBl

(1996) ) - thPofleP AR LT tRN i Bevid)f ahé SVhtfRdR. MRfWbhtainer cancherysed foraolding
progressively worsening liver inflammation, which of en | eag% to nore

sever e dheaseddigaidasu asthexeragess PHEALsugh as H‘é‘iﬁ‘é’t ‘%%’Q PioHps i noma. (M C.
Kew, Hegﬁglﬂe 1d(ﬁi€ Hepat ocel lular Carci noma", FEMS M crobi ol ogy Revi ews,
14, pp 2 Saito et. al., "Hepatitis C Virus Infection is
Associ ated with the Devel opnent of Hepatocellular Carcinoma,” Proc. Natl

Acad. Sc'%.l UEA, 8ZE pp. 6547-6549 (1990)). Unfortunately, there are no
broadl y ef £ eatments for the debilitating progression of chronic

HCV. 14 005] CorRoasiFadias of deitdasidispiuen aecontdindrs,tfor exanmiedcups, fpavls,i cul ar
serine protease inhibitors, useful, in the. tre rrentT?% HC\/|nfer§t|ons are

di scl oseend the iy frompapwyied fesmopipsicpagiclesitwp MOShEF PR i on are
processegg eﬁqgerﬁﬁ{)ﬁgtm%'@ék%saré Obpahi B IPF AP B i s M%@lsmspounds whi ch

| ead to racem zation o certain steri'c carbon centers. See ? , pages
223-22. Thpicaly polpstientbeedy eve, impragaeiad Mith addomioaiEw, ‘ﬁblé‘éé%%sése Pbr t he

pr epar at f t hese SLM\QAB one
aspect, thr"i’eg que)tOggh@o?/&%sezre%er%cességgﬂ;eﬁg‘la%#ern"edA at esﬁ%glrldgrg%dum ng a
bi cygd i ctiRyafetch@dine derl vatl ve of Formula 1, whi ch is useful i n producing
proteaselnhlbltors r l.La 1, R3is a rot |n whi ch
can be renovedd %ﬁ%ﬁt‘%’c‘?fd’i’@ efﬂ%*g?‘es frgpm IWE?%%E% 1?'% 68% fi‘sgg?geraﬁﬁd

aci di c cgngl 1E't\96‘§tepﬁ%1rbtsthef1 re%ﬁﬁ@ﬂ?bﬁystyﬂéﬁé Wads HRGRE-chRatied wandthtityons, R3
is, for exanple, or e | ; under hydrogenation, conditions, R3 is,

for exanpf ﬁomtabmt)ﬁ)l 5 ‘20[1@(]570}170¢3§hl%ﬂﬂr sebic fanhaed t‘b¥50( $amp AFIHET SFFoPACPEBES
PY 0CESS€3y anged T ?g {fg fLatem O;I Qbseli %l@foeﬁaﬁﬁéiléxﬁgh&ile Brec PRt bes thor nul a 2,

which is i'n producl ng protease
25  form a fused article having the shape of the mold.

The expandable polystyrene particles used to make foam containers are generally
prepared by an aqueous suspension polymerization process, which results in beads that
can be screened to relatively precise bead sizes. Typically, bead diameters are within the
range of from about 0.008 to about 0.02 inch (about 0.2 to about 0.5 mm). Occasionally,

30 cups are made from particles having bead diameters as high as 0.03 inches.



inhibitors. 2 In Formula 2, R4 is H an optionally substituted aliphatic,
an optionally substituted cycloaliphatic, an optionally substituted aryl,
an opti omnabl2go7snlesstii t ut ed aral kyl, or an optionally sub®Cirtusted 032496
heteroaral kyl; R4 is H an optionally substituted aliphatic, an optionally
substituted aryl, an optionally substituted aral kyl or an optionally
substituted heteroaralkyl; and R5 is an optionally substituted aliphatic,
an optionally substituted cycloaliphatic, an optionally substituted aryl,
an optionally substituted aral kyl, or an optionally substituted

het er oar al kyl It ipdesipablle snprords coggisetserithihinivallsdhad pervidecadgpiath t hey are

i ng. "L oBB iR Ssteel oo PR AREAL PR HOR i MR R B BT P ©

usef ul f outside purdapes sf thecogiaiegar at i ng a prot ease-i nhibiting conpound of

Formul a 3 sho bel.ow. Referring.to, Forml a .dS 2-, P3-L2-P2-, or
P4- L3- P3- L2- P21 Rod of OBTSH‘H,‘g Bpd graghiegon fhe Ridgide Sug 99%)9?“%”8‘?,‘5 or -S:
T i s 5C( &) moldifg feGbntaimeMNd( & primagGh @ Dutsid@5urfaS6Bf the Bomtginkh. an _
opt i onal Ré, substituted aliphatic, an optionally, substituted cycloaliphatic,

opt i onal BpWetiersthis appeapch birisally yespibaiIpwer arint qudity gad daes ppicogygssiet ut ed

aryl, or jai.aRbihaRadiimessti tuted heteroaryl; R5 is H an aliphatic, a
cycl oal i pﬁ{al:l:telec a ﬂdelt errno%g;cl oal i phatic, an aryl, or a heteroaryl; each of

whi ch, except Afothet-neihed that hasriimbd ymploped istepreprint idbelsnlet ore applied to
substitugnts, each independent| el ect.ed from G o erei n,.G.oup J

hot udes TR OG R ERETRe RS TER S P gr, PG Bppricidh

he][ ?ﬂ@ar Qublicaﬁﬁlylﬁlp. 2O06Y0DS59 t?/?m ﬂiscliasﬁésdﬂln?tﬁ@ﬂ: fiml. apPhidatus iyt pbrod;udirfgnlbthéecﬁ ul }‘ anyl,
sul foxy, urea, thiourea, s moyl , sul fam de,. Qxo, . carboxy, carbanoyl,
Cycl oal | piisis awEonRee siclicr GieiegiERS) wpadpa BFplesdping il arspna%y,

ar al kyl oxy61q ReHRFRATYS R0t 1Pl 1%‘19@%%%5.bﬁwbugkﬁii§1¥ LEAHPAAYAiIEX N RN
hydroxy; R is an optionally substituted aliphatic, "an ogtﬁtl onal |y

subst i t uepliedde eendainkry using theppmeihadg, lapeknhemisisighesd dnetothesragpy | an

opti onal I ; | . R%an : [ W i tons to-
ohi b helro AR b o AR ookt TR Sy RAAEL Wrct et
subst$t ulabel mestofign ldagesredgaproetyeeh ¢he @ls af the 1dbel sh2etmehitretiedcontgidaronal | y

substituted bicyclic heterocycle, i i ch each. heterocycle ring optionall
ot s ne Sithcg i Be taen 1o Boshaa be e ey LiEnad VR GAly Cveappies hE ghrBRest oo
of R 7 anginRér bak& ah@ReRRMsRNEdY otbrlapTofRhb an@bddyset IBdt ichiib&sbsBletidMgt i C, an

optionally substituted heteroal kyl, an optionally substituted heteroaryl,

or an opUhdHagtivy, eagtead;te inedirigni sny steckdng, ry wall @s Rpviding pejterweare lapels t he™ at om
to which Rk : ma 3- to 7-nmenbered cycl oaliphatic or
heterocyg%r{o@%/?e%kgtl C ?‘%&gg&‘%‘r fﬁag‘%id R6, together with the atons to which

t hey2@r e att adltehptsrtayoliothmabhote-desaribéd prabides leecve bptn atealptad throlngh int-ut ed

nonocycl i c rocycle, a 5- to 7-ne r i,onal | i tuted
rmnoc);icl !Frlf’lcg%%l,m %%1—“1‘1“85'155 %W&Pé%%t‘ﬁgﬁg?‘? glsgﬁﬁﬁyain?%}?%%&“giucycl ic
het er ocy @bgaratd for nfoldih® arl éxpaRAdanyladic @pithia Bt dvin g 1a6d] inidtdrRd atfixey € drc aryl ,

in which each heterocycle or_aryl ri nl%, optionally contains an additional
het er oat 6%edel wall afthe coptpings during the pldingreycle. bythiagesihads 2 abgl irdbet oget her

Wi th the,#Q0% § foltdt Bnthideyis Hafist@rdPE e Hub &% Mhfing b ¥eeuuBY pick-up head

25  from a stack of flat labels to a dummy male core and is wrapped about the dummy core.
The latter is mounted on a carriage, which is reciprocal between the label pick-up station
and a vertically oriented molding station having a molding tool for molding expanded
plastic material. When the dummy core enters the female mold part, the label carried by
the core is transferred to and retained on the wall of the female mold part. Particular

30  problems with this method include inconsistent label placement and molding consistency

as the many mechanical steps and vertical orientation cause shifting of the machine parts



and the ring systemforned by RS and R6 may forman 8- to 14-nenbered

optional Iy substituted bicyclic fused ring system wherein the bicyclic

fused ri nyosyeremsray further fuse with an optionally sebsiuseasksesdphenyl to

forman optionally substituted 10- to 16- nenbered tricyclic fused ring

system Ris Hor a protecting group; Rx is H aliphatic, cycloaliphatic,

(cycloaliphatic)aliphatic, aryl, araliphatic, heterocycloaliphatic,

(hle]'E erolcycl o?! [ Ehatl ;:) ali phatic, heteroaryl, carboxy, sulfanyl, sulfinyl,

sul fonyl, (aliphatic)carbonyl, . (cycloaliphatic)carbonyl.

((cycl oalail%}ﬁ‘hﬁl_r diase RSH@FW}’@H#%%?}F%‘: a&?%}‘i“&%{‘ﬁ S ‘H%%H’?rf)ﬁ?f &) car bonyl ,

(heterocyg) 'a‘n@)&?iib@])e@% Bé‘ﬂly add(Agh&beaysd. oal i phatic) al i phati c) car bonyl,

(heteroaryl)carbonyl, or (heteroaraliphatic)carbonyl; R2 15 -(NHCR4' RS

|- C(O - (0 ) - Nertitiopally, (NsenBRaSIRE es,ApHpTIHp: lBPehpfackmpal carresylt i) CONPIEHE i onal |y

SUb$t'tUEe?¥gk'phat'C, an optionally substituted cycloaliphatic, an

opt i onal Itxlf1 ubstituted heterocycloaliphatic, an optionally substituted

ﬁr%/I , 5an FEt: thaﬂegs/arsubﬁétinfeed incthaurafdeyetlords and epiiproenilté produtssimaoth ed
eteroaral kyl ; and Each of and R is independent!|y H | onal

substit utSB’ifacgfilcﬁ?%Ftt?‘&yq%l?‘Fl ONEHLFS tbf‘tscﬁ?)gf’ Blaﬂ?gﬁtu{:éécvr%ha‘%ig’p‘ﬁ%ﬁ a(C:E any

opt i onal | ymsieRshiiskalb 6d BREERSHE bBelReb@ibed prodblengipt | onal |y substit uted

aryl, an optionally substituted aral kyl, an optionally substituted

Pete{ﬁaralkyL, ﬁr an optionally substituted heteroaral kyl; or R4 land RS,
ogether with the atomto i may forma 3- to

7-membered optionally subssﬁlklﬁlpé%{‘g% %%ﬁgﬁﬁéﬂ ng.[009] In sone

g {rte)gdg)]ge 2; f 'lIJ'tIhe lpmm m?ﬁm’r isrdliregg_at tora?dwwmmd@ucmg Ipbaled ¢xpandadiesiides t he

X i on of . an azabi cycl ooctane of fornmula 6, 6 wherein R i

a Cl-5 aFP?VFw%ba%?6@VﬁeP§ c mixture of cis- and o

transoct ahydrocycl opent af legdt )¢ moldecavitg aiboxyl i ¢ acids of formula 7. 7
[0010 In sone enbodi nents, each of P12,_P,and P4 is.ind ndently .a bond, H,

an optionally substitut@bkﬁﬁpﬁﬁﬁ?P@PlaﬂoﬁﬁWF%HQPPﬁhgﬁﬁgg ed?ﬁ@Cé?@ﬁ, an

optional Iy substityf.ed heteroaryl, an optionally substituted al koxy, an

optional Iy substitut €d al kyl suf anyl , an optionally substituted aral koxy, an

g_pt: (lzrsial |y substituted arfahilpinsld aviylcar aapispte BAN plong gijeast PrA B oNno- or
ial kyl am no, an opti.onally. substit DNo- i : QI ;

optional Iy substit f&¥ 12 Wec??%?%é%@&?%@?’fr#%é& ?%%ﬂiﬁﬁﬁag%%@

Fggigi rant s, eaCPqufg_siltiBnatMiianldl@ai:h:dﬁp)ﬁacﬂt&mlé portioh ofidfwo-grOpold or - SO2-

n sone enbodj nents, is a Cl-6 .al kyl, C3-10 cycloal kyl, C3-10
cycloalkyl-dalkyl,‘Eﬁn@gpﬁﬁyﬁfoéﬁuﬁéﬁé?vg’ 26 al kyl, C3-10 heterocyclyl,
C6-10 heterocyclyl-C 1-§ @hikiold éa@it§Qa%$te@wmbve Abnd & 140t hetesldaryl -G -6
al kyl; each of which is optionally Substituted with one.to three
slu_bsal(?: uents gach i qavtigpeatldistiveen ag ekispdedpositign agelsgpng PosiiRE @9 & o t hree
al i phatic carbon atong. in i : t er oat om
or group sel ected frlr"(giﬁ‘}nép Oﬁﬁ?@d gg“h@ge‘@%@%ﬂﬁhﬁli erh&ggfﬁPng(?%%Fe
arrangenent . [ 0013]méld, whereinfthi feimate mntiodindemdle porfen iferiro@me]d damits one

Cycloalkyl o' 112 avigthe oy Fefl sty i dee A v SR
E:E g; g;?/c: yIC 1_(:2- 1?pko|§|ﬁf_oﬁ§;chﬁ&0| yl-C 1-6 alkyl, Cs-io heteroaryl, or C5-10
25 Y A aanqgndlig-l clarS ad%gtteld?(? r%lolvg al?)ggb gttlleésltjgr?edm\ell\fil(}rg T to
between a readying position and an insertion position and including at
Jeast one mandrel adapted to seat within the female portion when the
mandrel car is in the insertion position and the female car is in the transfer

position, the mandrel car including one or more cup removers adapted to

30 pull a vacuum and be oriented directly opposed to a male portion when the



three substituents each independently selected from Goup J; and up to
three aliphatic carbon atons in RL nay be replaced by a heteroatom or group
sel ect ed Wwoam@24MiH, S, SO or SQ2 in a chem cal |y st ablreTarsec@agszmat .
[0015] In sone further enbodinents, R7 is [0016] In still some further
enbodi nents, R7 and R7', together with the atomto which they are attached,
form[0017] In sone enbodinents, Ris a C6-io aryl, C-lo aryl-G-u

al i phatic, C3-10 cycloal kyl, C3- io cycloal kenyl, C3-10 cycl oal kyl -C»

al i phatic, C3-10 cyI ati.c -.10 heter. vl .. C3-10

het erocycl yl - M~ al ﬁ’pﬁﬁf (& stg%fdn%eé?(&%og}tvp a%%;hec%{ﬂ ﬁa‘ﬂ@t%f: sdphe ¢ 1-12

al i phatic; each of M‘ﬂa@;hgp&smml onally substituted with one to three
substituents each inde endent selected f or‘rLGrou [ 0018] In sone
further enbodi ‘F‘nP‘?SenﬁI}"g’[l aé%lol?rﬂv ?ﬁa}ma%‘%ﬁlé ‘fttﬁ’ﬁlﬂﬁ%l"seél Yt's, Ris H
[0020] | ndyRkibsd ddvices@@ndndet:ner embodi ments, R is and RlO is H Cl-12
aliphatic, C6-10 aryl, C6-10 aryl-C 1-12 ali phatlc C3-10 cycl oal kyl, C3-10
cycl oaPkenyl, C - 102 8y besgibryinge dimamioaaDbhat i ¢, C3- 10 cycl oal kenyi -

C/\
R i R
enbodi nment s Ris [ﬁ)ﬁﬁﬁc]re] sur@eds c1s¢u|ﬂféresmnm' ahd idrip@tndiaatixodispeed shouRthes[ 0023]
In some furthe nt s is [0024] In some enbodi nents, the
on SrERRRAnTRE shiogdd -

car boxyl ati on 88> or preparing conpounds of Formula 3
includes formng a mefumﬁopdhatgwg FiRePpeitTshe@in diddkions A6R GOARhdR] I N the
presence of a conplexing agent, and then treating the 2-anion with carbon
di oxi 4 to prodtase fo e st basete theseemdbase; / ¢/ s- oct ahydrocycl opent af c] pyi
tol e-1-carboxylic agiglsy k %]% Lh sone further
enbodi nents, the 2- ahflaon@% %h@c@olgsodﬂsgmh B |s pr epar ed by
treating t he corrpouwblerefat Feast thel ariﬁcamﬂthe masdrelorogprisedv non-Gagacting t he
presence of a cg rotic ve 0026] In still sone
Purther -embodi fa el trianfIERmBR of Ay BBkl SRbIEr SndRBR | s cec. buty)
lithium [0027]hé presetnt investiEfuftbértpp@ridennstho®st oldinge 1e¥R &phidedagent
used g] preparing the 2- anion,is tet ramet@h)t/l et hyl enedi am ne,

h

t et raet hyf& W@WHF&%H’@a p¥t-fesrbadydevice that melidgtiexy| di ami ne, spart ei ne,
or a 3,7-di (C 1-6 al kyl )a ifg Qlaﬁaashae&y&érpﬁqﬁe@w&ﬂ SOLRNEE e fO
exanple, 3,7-di("-prop 3}” 7g di azabi cycl o] 3 1] nonane. [0028] In still

sone further emod|M@Om¢r§0§dWW9maﬁgndgémt is

t et r amet hyl et hyl enedi am ne, I I ened tr thyl -1
, 2-cycl ohexyl di ami ne, or 3,7 pd) {t%%fgéng%”ﬂ%ﬁe 1§a g@%l%ll @yacﬁg%ﬁﬂ%.t 1] nonane.
[0029] In still sone funislhgvaemhﬁ)dppsmatﬂsmuglhﬂae@@cmmlnemldagn@geBfmio&

Dspﬁé@ei ne. [0030] In s rre enbodlrre ts, the trans-Zcis- ratio in the
race m xture of conp IS4 a 7 is 1 to 2. [0031] In sone

enbodi nents, the trans-/ CI S- rggggiﬁg ihB lggapsgeaqﬁ@g@fema;&tﬁb%rpgy s%lgm@mds of
the vacuum and applying an electrostatic charge to the label sheet
via the charging pins in the mandrel;
positioning one or more male portions of the two-part mold in
25 contact with the corresponding female portions to form one or more mold
cavities;
adding expandable resin beads or pre-expanded resin beads to the
mold cavities;
applying a sufficient amount of heat for a sufficient length of time
30 to the mold cavities to effect expansion of the expandable resin beads or

pre-expanded resin beads to form labeled containers;



formula 7 is 40 to 60. [0032] In still sone further enbodi ments, the
trans-/cis- ratio in the racem c m xture of conpounds of formula 7 is 1 to
1. [0033]wonoetiktsisone further enbodi nents, the trans-Pcrams200atdm9é s 60 to

40. [0034] In still sone further enbodi ments, the trans-/cis- ratio is 80
to 20. [0035] In still some further enbodinents, the trans-fcis- ratiois
90 to 10. [0036] In still sone further enbodinents, the tns-/cis- ratio is

greater than 98 to 2.[0037] In some oi ner enbodi nents, the process for
prepari ng conpounds of Formula 3 further includes equilibrating a
trans-/cis- mxture of tReNHplbeled cortaipersnda 7 N - COOH COOR 7 in the
presence of a suitable : § L B ans-ci s racemc
acid of fornmula 8 COOH ?%%%’Vlh%th?rlg% %ﬁgtrag{e%d?#e tralr)llé-c?(}:@g-' ratio is
greater than Sthetpyeseot inf@oies pdditionzdlyprotdesilateltledparaied sssitt dvatghractaas f or
prepari ng corrqu,m&ies of Forrmula 3 further includes equilibrating a
trans-/cis- mxture of the conmpounds of formula 7 in the presence of a

sui talll e base to preagasiabla resireltads ﬁml'b-le)(petnﬂadlﬁesﬁli&aﬂﬁﬁ@ﬂb@irﬁ&iﬁf@f fornul a

8 wherein the trans-/cis- ratio is greater than 90 to 10. [0039] In
sone- ot her enﬂ@ﬁlr\g@rﬁiﬁwa{ll’f@ﬁlkﬁ“d@éeé§u‘ff%ﬁeaﬁ?éﬁ&%ﬁ@d conpounds of Formula 3

further includes equibd irafel Bnfe lab@NSatkddl Sapdbled it Gn@fnidf™ul @ 7 in the
presence of a suitable base to produce a predom nant?y trans-cis racenmc

aci d of f or mulsectrosinide eiapgedigposedaavsr atdeast appiion of heoatee surfdvanf 88 to 2.

[ 0040] In sone;: jrents, the base used in equilibrating the
trans-/cis- %ﬁi{e%ag%giheﬁéﬁﬁu ege7 is lithium hexanethyl disilazide, l[ithium

di -i slfpropyl anide, or lithium2,2,6,6- tetranethylpiperidide. [0041] In

' Some forther emboai ML DEs RGN o ERRARIRGY, umand the

conpl exi ng agenGsi $A A Faréhop pRdWicwds %Dd}iir?%tﬂ@h?}étfdnﬂ{iﬁ bwkbA @At give a
rbonyl -

m xture of racem c frans-/cis-Nal koxyca

oct ahydr dB3le Peisiens af 2 syraromeld; maedrploxish Temoxer, dpbebshegtoandebeld i n whi ch t he
trans-/cigy O : .sone further

enbodi rren%%rslt,aint%%]gptp 5?&79 %\Lﬁg{bﬁg“ﬁ}gg‘?%%%y lgé}geoaq{ﬁ%gg@i% tg)lﬂ’

r ent dPc] pyr r olG} 2 tseantzaia) kéctionm diudtratingratmyndsel with remover according to the

- but oxyca}ﬁ\pe%ﬁ IIl,oct ahydrocycl openta] c]pyrrole- 1-carboxylic acid. [0044] In
sone ot her enpodi nents, the process for preparing conpounds of Formula 3
further includgs. s &soperipagtivedd®ba mandrel according to the invention;

rm N-al koxycarﬁéyl - oct ahydyocycl gpent a[ c]&yrrol e-lcarboxylic acid to
produce a (IS, ,IWPPF&C‘%{FYN#O&PR@WE%@B 9l areprdingde deg/iavension: a[

c] pyrrole- 1- b ' js . I . i .s. the

resol ution of ngrggdn%&étoﬁﬁi%u?lée‘%g§§%§#p}g§%d?ﬂg{:él})g(glggﬁ@gg@g{%&df i)
form2lg a sal tF1Gi ¢ is alatepséctiah bfa mendrekacoaling tatkk inventiony st al | i zi ng t he

It formed b ] ovi i cal i |t .of formila 9. 9
o0as] 1 - sord Gt Rt UB AR B EEre s 2L

r esol vi ngwa-paaewoti according to the invention;

FIG. 8 is a partial axial section illustrating assembled male and female portions of
a two-part mold according to the invention;
25 FIG. 9 is a perspective view of a mandrel car and labeling arm, part of a device
for making labeled containers according to the invention;
FIG. 10 shows a perspective view of a rotatable label magazine housing according

to the invention;

FIG. 11 shows a perspective view of label fingers and a mandrel that can be used

30  inthe invention;



m xture of conpounds is (R) a-am noet hyl benzene. [0047] In some further
enbodi nents, the optically active base is (S

1, 2, 3, 4- twonraéwudu4 | napht hyl am ne. [0048] In sone furthecTasbadiosms s, the
process for preparing conmpounds of Fornula 3 further includes the steps of
esterifying the caboxylic acid of formula 9 with a conpound containing the
R3 group; and renoving the -COORlprotecting group to produce a conpound of
Formula 1, 2R3 H 1 wherein R3 is an optionally substituted al kyl or

aral kyl . [0049{ In still some further enbodinments, R3 is -butyl. [0050] In
some enbodi meHlGS. 2hdel P seovs siepwise opaprariiewns eldafsding divges wEanping & 3 furt her
i ncl udes (1€ i ] : ula 1 with RICOCH in the presence
of a couééfbi%ﬁ%gopggﬁntgn&ef%&g@%@égr{ealmé%lﬁ%%’und of Formula la. | a [0051] In
sone enbodi neliG, 13tike pespedtive nichaif\aaienict e rmakimplabdedcontdindrpacrotdingl and
R1COCOH can, be ca{.ri.ed out further in the presence of histam ne, glycine, or
| ysi ne, '%hﬁdﬂfef“?}h to a coupling asent.[0052] In sone further enbodi nents,
Rl is5P2-. [ O@&E3]14 dhobRaRed: Beilspkive tRAbIAERNSle nfdld tsvifyZar that Bnbe [ 0054] In
sonme further, enmbodiments, Rl is P4-L3-P3- L2-P2-. [0055] In sone further
embodi medsel nghe ingerign; [ 0056] I n sone enbodi nents, the process for
preparing co : i rol yzi ng
the ester of rrgﬁg,g%;sggﬁa Eg@}gg@%ﬁl&y%ﬁ% nﬁ%#ﬁﬁca&ﬂ%géﬁ%@? F{P%e ggée:ad and
react i ng in the imeenboxyl i ¢ acid thus obtained with a conpound contai ning the

R2 group, wherei iS -(NH CR4A' B5' - CH D):NHR4, in the presence of a
coupl i ng reagﬁ(lt;'nw?gﬁl%ﬁﬁéc@v? H@Wcogsﬁ’pﬁ?ﬁﬁg@%@%Pﬁe@?m{t@@%ﬂ“gﬁﬁ ne
further esthedhvatitis, R4 is H an optionally substituted aliphatic,
optionally substituted cycloaljphatic,. an optionally substituted aryl, an
optional Iy sub&dik7uf adersiective xiep of afevisp forapaling labelpd eontainess aceoeding i . or an
optional kyggubshtibit ed heteroaral kyl; R4" is H an optionally substituted
al i phatic, an optionally substituted aryl, an optionally substituted

aral kyl, or allGpt§ isapkispectivh vic aftaaitvise farmakingd leheled condaimss a¢oording an
optional | .futed aliphatic, an optionally substituted cycloaliphatic,
an opti or%éa/t hl%gfl‘)‘zefﬂ‘%é%i tuted aryl, an optionally substituted aral kyl, or an
opti dfal | y sulbsGi ¥k el chedtionoadvabky tantainierBécording tddhe inveagedi;aad Wi th t he
atomto which ey are attachedq, forma . 3- to 7- nenbered optionally

substi tuted c?i:&t%ﬂ‘?ﬁﬁ?ﬁft?@pinrYd‘?W[’g‘b%‘E‘]ta‘W‘?fag?ﬂ‘f‘é‘ngﬁ‘?f veshfibdi nents, R2 is
[ 0059] The invention further relates to a process for preparing a conpound
of Formul a 4[0060] In some enbodi nents, the ﬁr ocess for preparing conpounds

of Formula 4 incl udd3ETABLEDIFSGIPTIPNOSVIHEIYN VANTION

N al koxycar bo - 3-azabi C C s L yolging'® - ani f the

N- al koxycar bo%‘#qr%}agl?g@}ec %*aglkg? 0 1%6%@%%@ Jr)lth%rr‘])\é 6%@%%@3?161? mé’%r?& ating
agenty i iekpressi@atrefagingtie qamititios of ingribdipnts, rpaatioh lkonditidisnetdi wskd thethe 0 produce a

cis-/trans-.mxture, . S .
spec1f[12at10n and claims are to be understood as modified in all instances by the term

“about.” Accordingly, unless indicated to the contrary, the numerical parameters set

forth in the following specification and attached claims are approximations that can vary

depending upon the desired properties, which the present invention desires to obtain. At
25  the very least, and not as an attempt to limit the application of the doctrine of equivalents

to the scope of the claims, each numerical parameter should at least be construed in light

of the number of reported significant digits and by applying ordinary rounding

techniques.

Notwithstanding that the numerical ranges and parameters setting forth the broad

30  scope of the invention are approximations, the numerical values set forth in the specific

examples are reported as precisely as possible. Any numerical values, however,



of N-al koxycar bonyl - oct ahydr ocycl openta[ c] pyrrol e- 1-carboxylic acids; iv)
treating the mxture of step iii) wth a strong base to produce an

essent i alwg 2pawee4tsnans- N-al koxycar bonyl - oct ahydr ocycl opemtisp@ppyrivol e-
1-carboxylic acid; v) formng a salt of the carboxylic acid with an
optically active amne; vi) crystallizing the salt; vii) esterifying the
salt provided in step vi); viii) renoving the N al koxycarbonyl group to
produce (IS, 3aR, 6aS) A-butyl oct ahydrocycl openta[ c]pyrrole-I-carboxyl ate,

- butyl estei_t? n%l reactlnlg the bicyclic of step viii) with a protected

anmi no aci dBFPHFARIFY co@a fﬁOW’@FﬁﬁaﬁiﬂquSEﬁl&ﬁ fr&fﬁ the Sﬁﬁ%%fééﬁ‘flﬁgmgfpmﬂo in the
presence of thaire&pedtivefestiB@BRMurethétP’ 0duce an am de-ester of fornula 27; 27
X) removing the protecting group Z fromthe am de-ester of step ix) to
produce the anth: Eshpddheueserstendihatany sumerisal yan:gemted]geremes adnded conpound
of formul a Q ” n the
presence gof %gluggﬁlgfl%nghgées:ﬁéﬁ%e? gh %‘%}lgdﬁéﬂe}%&l‘oﬁ n%}%ed% H’Z #_60 teé’% ;30

Xii) renoi ngluitell proetaegdsibegvagn angd 1rﬁludmgttherdcrted)m|immdﬁl wlluehdrinaiahe30 to
am no-tr of formula.31; Xiii) reacting the

produce a i

am no-tri pgecbtg (?513}“8?““? ?5?‘1\*‘5?@“3%3\5\}% havﬁigraal?ir‘d‘@u@v R?lltP er gepter than d he
presence afid anmmmm Vglu¢ 6RGRAL to o 1da¢ MEKITE. BBcaae Me dlistloR&Phdntigicast er of
formula 33; 33 xiv), hydraolyzing the ester of the am de-tripeptide ester of

formul a 35NEE BF 6%&1@0%%%1%?@46@9%@1@@6@@6@ tesf mingmymlaad Bukx Bdum v )
reacting R/ﬂﬁesa'mﬂé‘sstek @%Qﬁ indRaf otheRlisd %é%i%u?ﬁlu%r’icg Nodr,0e ﬁ% £y,0xy-am de
resence o % ngd

of fornula 18 int a ¢o I'ng reagen
hydr ok - tétl?ﬁwélmtioai@r@éppf@nmﬂl@s% and 35 xvi) oxidizing the hydroxy gr oup

f f | a 35 the co ome

grrbogir guent s, e rgérﬁg ?Ozrlg’ng PEa cé’gﬁ’?é{%g’?e‘%rﬁtw%él{ge@‘?ﬂinj’l”ﬁ@§ﬁ? %ﬁﬂs%ove is
sodi um hy ﬁﬂach]btm‘nl sheuld &e dakich én mfméatdn(i:ﬂth the Q&fom;ﬁﬂ%gg%/grd\ﬁn% %1r9§ wagoce of
2,2,6, 6- hﬁ%l}?@ thy{kﬁ_gerl%n oxy free radical 0062] In sone

ot her enb HECC CRHBCIER i E‘&H‘erf@%gﬁ?u&i@% in step xvi) described above
is 1,1-dihydr OFor:builpolteS'6tfth@%£:r%ﬁbn]hel?euj%?t@?%m%§q88é( LEQW&ne'rlgLQOGSS] In

some further enbodi nment s process further 1 ncl I SSOl v > the
conpotihd OeftESyertieal’, Ahorizontal’ "'fgah|"b0‘®m"vanide{rxya‘m\kﬁsahaneoftshall;mlatﬁ ﬁoa]‘ne and

th addi A tabl e a n be an
ol vent 1| B ot e bkt Sbh il ndirs ihPeuS, 138 B Spdtoglhgrifne
chl ori de. inVergioaanay asannebmrmuy alerhative vagatHan bed G&p Sggaites, ex&pﬂwhere

expressly specified to the contrary. It is also to be understood that the specific devices

and processes illustrated in the attached drawings, and described in the following
20  specification, are simply exemplary embodiments of the invention. Hence, specific
dimensions and other physical characteristics related to the embodiments disclosed herein
are not to be considered as limiting.
As used herein, the term “partial conical shape” refers to a shape having a first
planer base that is smaller than a second planar base with a surface that tapers from the
25 second planar base to the first planar base.
As used herein, the term “mandrel” refers to a device that has a shape similar to
the male portion of a two-part mold, which can be a partial conical shape, to which a
label can be fixed for transfer to the female portion of a two-part mold.
As used herein, the term “non-conducting material” refers to a material that does

30  not readily transmit electricity by conduction.



acetic acid or propionic acid. [0064] In still some further enbodi nents,
the process further includes concentrating the solution of the conpound of
For mul a 4woco@iiaism t he conpound in a solid form Such aCTase@atosrbé ng
process can be, e.g., distillation of the solvent under reduced pressure
(e.g., vacuum) by natural evaporation of the solvent. The solid formin
whi ch hthe conpound of Formula 4 is obtained can be, e.g., crystalline or
sem crystalline, and can be of higher purity than that before being

di ssolved into an organic solvent and then concentrated in acid condition.
[0065] As suchs usefcheraindhe ten “peicisiorapbled mepps aamﬁfﬁeglé%wt?ﬂe Herdoryi ng t he
conpound 7 : i 4 pncl udes
Fror i R e e B D B o e Lo bt ai n
its sol ucomlitiomeddi ng an acid to the solution of the conpound of Formnula 4,

and then concencenfrat.i he .sol.ution of, the co f Formula 4 to
obtain the co%ﬁé‘ﬁ?ﬁfc}lefﬂn’gg%%wdn?tc;’ryﬁ{osgpé?rprleg’gs t%fa r@?#?@tg’bq%g Rt argﬂhimc sol vent s,
aci ds5 afitht §Rlh#lerid 6% doaaddeessofl, addotts dr athemese ¢RI adhidnilatwent i on
further features conpounds of Forrmula la, Wierein RL js P2-;R5 is H an

al i phat | &018ure\REpBRIERLAGRYIEIENS of URdedhe ERRERENE qoaﬁ%l?%?f téﬁ‘qe%lw?mor a

het er oar Ybecrig@fhergih. Whi ch, except for H is optionally substituted with one
or nore substituents each independently selected from G oup J consisting of

hal 0, cycl oal Ashiaed licreinsthe termésurfasa tspistiviay kiskeys todheasistanes ortbafloyiof acyl
nitro, cyano m.d am.n | f, |, i1yl f ... Syl f. , urea,

t hi our ea?éﬁe%icflgcr%rﬁﬁt: ovgﬁhF gfrl]rif%é ,°f§%%teféazf%n%%‘é‘% d@??‘ggﬁg’y ,a n@;t:i{r%gﬁg phati coxy,
het enocy ekamaple Piaa STMNY2 57anite xlys rekisthareta ay klextyicalanuadeftyik aegsured by

het er oary| al koxy, al koxycarbonyl, al kyl carbonyl oxy, and hydr . R6 is an
opti onal P C‘gi’f?%to_fltﬂ%ﬁ%Hlea?m’afm?é{%iaél}atearﬂ?li&ﬁWﬂB’arleg‘if?eé@ﬁg}“_?s(ﬁqe%uﬁg%/eer oal kyl, an
opt i onal kyki@ihy HbdcHb&AndRki6 ro@ErCW/oltag@dl@Etpbpﬁlﬁ{ lebgth ¥ EleistitfiRGuBapet ; or RS
and -R6, together with the atons to which'they are attached, may forma 5-

to 7- meniaiteddtho sritdhainsyunessior meesuingshdesparsidivigiegleteybyiare st a 6- to
12- Mebefafed 9Pt QAG XT3N Suthd TOLENRLIAIDELA ARKED Sapah Tnlik6hE, €aCh
g optionally ete

het erocycle rin al'ly contains an additional roatom el eéted from
- O ]15- SJgpanrand NRxleb19870 iSarfbte ReistplitytNeter avpddtdafromhGiarles Water Co.,

(cycloal iphatigc)aliphatic, aryl, araliphatic, heterocycloaliphatic,

(het er ocy@ @5t Bhat i ¢) al i phatic, heteroaryl, carboxy, sulfanyl, sul finyl,

sul fonyl, (al iARhRéd ker&akhRaBth SraflC YeFbro @ & BRSS! BOGMér surface along
((cycl oal i phatic)aliphatic)carbonyl, arylcarbaonyl, (araliphatic)carbonyl,

|
( het er ocyd1idea Wherhioayre sledisngn othqr(dsdice FELPOYLAPIS IR ) A48 FRBLITE) car bonyl |

(heter Oarﬁ&ﬁiSﬁ{ob&BWer or (heteroaraliphatic)carbonyl; R8 is Hor a
protecting group; and Ris an optionally substituted alkyl. [0068] In sone
enbod@Dnment s, RS used Heréinthd ternf OG@Viefdrs tospimmsimgheabinstivo diheesitutur®- i s [ 0070]

In sone fyrther enbodinents 2- 1s [0071],. The jnyventi.on further relates to
compounad it B PP Bekeiibed Beins BreARACkE T A oK S0 T bl Lol 6! 3709 ¢
R5 is H, ighddksiophadthére wheslCdobiatsi flbdvies,or otheh@dvices ¢y enabi thp batto movan aryl

or a heteroaryl; each of which, except for H5is optionally substituted with
one or nel@Es R firm R PesiEgr fp dnother.

As used herein, the terms “(meth)acrylic” and “(meth)acrylate” are meant to
25  include both acrylic and methacrylic acid derivatives, such as the corresponding alkyl
esters often referred to as acrylates and (meth)acrylates, which the term “(meth)acrylate”
is meant to encompass.
As used herein, the term “polymer” is meant to encompass, without limitation,
homopolymers, copolymers, graft copolymers, and blends and combinations thereof.
30 Unless otherwise specified, all molecular weight values are determined using gel

permeation chromatography (GPC) using appropriate polystyrene standards. Unless



i ndependently selected from Goup J consisting of halo, cycloaliphatic,
aryl, heteroaryl, alkoxy, aroyl, heteroaroyl, acyl, nitro, cyano, am do,

am no, suwwbanyto24msul finyl, sul fanyl, sulfoxy, urea, thi egras2oswosisaaoyl ,

sul fam de, oxo, carboxy, carbanoyl, cycloaliphaticoxy,

het er ocycl oal i phati coxy, aryl oxy, heteroaryl oxy, aralkyl oxy,

het er oaryl al koxy, al koxycar bonyl, al kyl carbonyl oxy, and hydroxy; R6 is an
optionally substituted aliphatic, an optionally substituted heteroal kyl, an
optional |l y substituted heteroaryl, an optionally substituted phenyl; or R
and R6, tWiEviReindigates, theaneleewias veichimplas mﬁwteé%eremram@ht averagef orm a 5-
to 7- nenﬁ&ﬂggﬂmqﬂggﬁ??ﬂ z substituted nonocyclic heterocycle, or a 6- to
12- menber ed, optionha ubstituted bicyclic heterocycle, in which each

het er ocycl e riAspsepherematheyeroviekpindgbla nesilobiatls o felrs h@tp@ﬂpﬁr@mayﬂhaﬂct ed from
- O, =Sy o9kich -, R7.1s H .an optionally substituted

opti onal I'JP g‘fﬂ‘ﬁ“’?%&?%% ﬁ?gf]él?%éﬁlwré)gnﬁtﬁggvb{h o*ﬂ%‘mnﬁ a§?f5§‘tl?htath? "gh oar yl,

or an5optpaaitalates anios beddsh&(i)la&h@ B4 mofdl orR&p@iibnRRvict afEhdAe s aﬂohéﬂ the atons
to which they are attach y forma 5- o 7- nmenbered optionally

subst i t uttdd*RoRERYRLPR thfgﬁ éloa\e%qtg@nt @s éGSCfIBe%er@H thsplormptign of

subst i t ut@ghIEPARRMEL a&/&raﬁlexpﬁld&g Jeﬂul%@stﬁﬁﬁig@ﬁﬁﬂe 9@&5 q/GHR4d, t ut ed

bi cyclic heterocycle, or a 6- nbere optl y su stltuted

bi cycl i ¢ When expepdeghin emadddhe M@@urfegﬂ@ IOétlmrpaetroylatwang’oob@ad@ﬁabl y contains

Ro ¢ oget Horotg: (PR e hERs BRSOy e fpnBhaiting Bina P r7 20

t he rliOng msgldt em forned by R5 and R6 may forman 8- to 14- menber ed
optionally substituted bjcycligc fused em_wherein the bicyclic
fused ring sy<tSdff ‘ife‘PuYhF%%F’ PE&%"RW@#TS% g ‘3{ FFg?rPPWP%‘E eFISS”{:%henyl to
form an QiéhdsQHéﬁ'Haye Béthikhandb® bulfot td ﬂleirﬁna)d"iﬁmﬂ ?ahsidn' a6 drf@ Wibsgd ring
system Rx is H, aliphatic, cycloallp atic, cyc oalip atl c)al i phati c,

aryl, ar auregsﬁmfms havetnet Bisgd IA@aasvvcblms@mcthe tevet” @xmxyl@ncfmw pisdg thiei phat i c,
het er oar o nyl ,

(cycl oal |XJp atl c?cargo%y &ar %{Ik be Fﬁ!‘ﬂgﬁsla i clég??g%rg%sl C ca gfr)]ﬂﬁle&gﬁldgg

aryl dar ban&ylh bea(da cal bqofmahem(pardad lrry:h mo({dwehae deyataahifpleats hy pae-bo nyI

(het er oarkPRRAFPE teaft s ey b S5 BromsinybuR e oL BUAPEUR IR R 15 an
opti onal Icysnﬁ)uhﬁltgltbu{eegﬂalaémem{)ﬁon] In sonme enbodi nents, Ris /-butyl.

[0073] In sone errbodl ments, P -L -P2- is [0074] In sone embodi ments, P3-L
“P2- is [ 0075/ hapssenimysnton Wélug@%tb@ opgningandiesingef vahwead gaesathe t he

conpound r di pro
o1 g 7 an et CTeals AR i (€ ol QAR At PPl B A ARG o
Def i @Dt i O’QEOIESGDEZ!@]IH %nnmhmeﬁom‘artdkdemcemvlaraill1nﬂtancedqﬁlec¢menu$ﬁépseI errent s
are identj f| accordanc th the of nts,

versi on, cpbtﬁ %%‘6 lg?en@gsrﬁagg ¥ é\%‘&ﬁaafﬁ‘ﬁy& gft‘f‘fla%dacc% ﬁ}ﬁegﬁﬁ?‘f gener aI

princi pl alse ok oﬁp@pmg@arﬁﬂﬁedﬂn%répfowsﬁ)rﬁl@tﬁ%ﬂ d@ﬁﬁ)utb)!s hfeefmisg Sathpblo bite O ganl c
Chem stry, University Scienc %CIOKS Sausalito (1999), and by l\/lpB Smth

and J. MNEFRA™S ACREQENe @"@'g?ﬁ OQﬂfePﬁog’tthne‘H’E’ﬁlcEEVlce% sfivosréselye® Sons, New
Yor k (Zo%dthetlik% S Hd nBwadnieRks of which are hereby incorporated by
reference. [0077] As described herein, conpounds of the invention may

opti éhal | y be Thaprasentimesdtion pravides for the molding of an expanded plastic container,

which can be a thin wall product, formed from expanded plastic materials. The invention
also provides containers that are labeled consistently and have a smooth surface finish,
and full cover printing to a level and quality not possible with prior expanded plastic
containers.

30 As used herein, “labeled consistently” means that the number of labeled

containers produced by the methods and devices disclosed herein will meet commercial



one or nore substituents, such as are illustrated generally above, or as
exenplified by particul ar classes, subclasses, and species of the

i nvent i orwO[20078}75As used herein the term"aliphatic" ercorgsa®s@s24bhe terns
al kyl, al kenyl, and al kynyl, each of which is optionally substituted as set
forth below. [0079] As used herein, an "alkyl"™ group refers to a saturated
al i phatic hydrocarbon group containing 1-8 (e.g., 1-6 or 1-4) carbon atons.
An al kyl group can be straight or branched. Exanpl es of al kyl groups
include, but are not limted to, nmethyl, ethyl, propyl, isopropyl,be

subst i t ut &RAU{rPments. ‘Ehy shspkute gunehenevili depeadipn pirtibulenesnumennial eqsindsditt uent s

sel ected t I 0 ists
cycl oal i pfﬁg(tpfaél H(éqe.:g.tgﬁgj /g Igaﬁé’?&%esjle}s t%%?kmo 3r ca??é?eéﬁ g@?’l/ b PPt i ¢
(e.qg. heurétamgsdesaahanyz% ond imsrthﬂmmymbewlbés&haﬂ )% vaarst;eld.ue hemeslaled! , al koxy,

ar oyI he Vil hati c car bon
(cycl oal i %ﬁrft?ﬁ‘& P59 \%ne‘(sowl%(%@{("z?b(‘? 128 P%)%HPW?‘P )ts eisof 0, cyano,
an do fe. the lafet yedraps &ylbaéd«xlrhﬁaf@l@wﬁt&ﬂbrno aryI car bonyl am no,
ar al kyl car bonyl am n (het erocycl oal k%/1 ) car bonyl ami no,
B

(het er ocycl oal Ry P%ﬁegﬁpﬁ PISSE% Y enlian roablaethe reripducitle bodystiomiafe labeled
het er oar akdwaig@iR Wéh%rﬁﬁecﬁl'agé{ |sﬁ\¥9t REARLLE ﬂ%‘éhe e%%ﬁqlapﬂrﬁl@ 81“&1 86f arugé)rnyl

het er ocycl oalg%l am nocar bonyl, aryl am nocar
het er oar y el @Wbbmg/ptpcesarhlmo e(né)o@menaéﬁtbhaivemamﬂmlaheyﬁﬂee'edmmbeéacam no,

h I h SO2-) finyl,
cul Tany! . EPRRALERERT by B dedi¥ oyt of poliftrsid frtioubdiny

car bat®yl themycddi omnymmmmgaynst fhetv&tllwfmi f@ﬁhle%ft}(dn%iﬁmg&hé’é)@é%al wall
al koxycar

het er oar yl| aralk t.eroar | koxy

al kyl car b8ﬁ§¥ 8959”“% ﬁl‘ wjabewne ')c/)‘ﬁ ?amlnﬁf‘@ Rithshe e}@é@@d&@ﬁ@m@r@t

substi t ut gdl Witk e exichtfal Wdﬁ o@ﬁfeQ@ﬁMﬁEMrl %ﬂ-ﬂiﬁ‘;‘ ?ﬁn al kyl,

al koxycar bonyl al kyl , and al kyl car bonyl ox anoalkyl hydr oxyal kyl ,

al koxyal kyl , a@ypaticyjar nosg, weldgbeled(@mameyaroyic)embwhq ln('ermioh@rqsblztsra no) al kyl

g i;g IhoglS i &ﬁ%({%%yg r%%f ﬁ%ﬂhﬂ%ﬂ’aﬁﬁy ﬁ%?‘ §€¥l¥é,&%n%ﬁl %‘H?aﬁ% rismpantthatihs | ony | -

gr oupl¥ ef labg omdhcacuutw wqih@ﬁthelabaleﬁ)omntagﬁﬁuﬁs hhlaztrl}cmﬁfeﬁieﬁﬁbl@sea& WBerthe 2-6 oOr
2-4) car leV ast_one Li ke an_al kyl group, an

ble b
al kenyl grou d?: gﬁthsza%gfl ?Oé?egtﬁgeth?r aﬁﬁgﬁg'ﬁ'égp %2%%% Iaéfsm%fho‘%ﬁns% I@éﬁ@q’f gr oup

i ncl ude, ﬂnuld laetingCthe tidTeid8 @f HR.1alRl bi¥en conRABEGRN o fmiih e Hfi
2-hexenyl . An_al kenyl group can be optionally substitute one or nore

subst i t uefihe SEBatIRE SfemptsAramapio perfaetly I‘a%tdh éhe@d"%ﬂﬂthfallab@hlatt otterf €. g.
| oal k | het | |k |
o7 heger HenSl SGHE B alo diELERARK e LRGN SR fafprer kRS S oy - acyi
E ﬁ g.20 ( aprpblims ataltyaw@day bf th¢ tapel aigbs llsleaﬂ)ledx)edamﬂﬁﬂﬂgie V\(/a])lrof the container
et er ocy nit anq, ami e
(cycl oal kﬁﬁdngs%]e%elpﬁéﬁﬁ %ﬂ‘%ggﬁfegpwﬁgﬂsﬁgﬁwém am ]gIPdP%gF%%nyl am no,

(het er ocyinbtexadekhyd peccaptiblisk ki, ofaNESe 5IReY® R abliyihak lfﬁﬁldé Q@Jopcﬁﬂg'{oat
het er oaryl car, bonél am no, heteroaral kyl car bonyl am no al kyl am nocar onyI

cycl oal kyPSSRUABCAS BAEmer W?é&%lf%%@éﬁh@wem e éssninsily fo, the toprlandnresc ar bony! |
or het er aafBodRRER OE Ak Wilén ik Qef:} ]En as aﬁi/ h&@ ?eat’Q {hnw en vie
a a or a Ip }[l

cycl oal i phati cam no, heterodyclo tica i csu\iwf onyl am no),
sul f &yl fran ghe, ouéﬁlcl@yWalszzfzthe labylcd oaitmphathecsemm depth bvay lea8Quoh Gnsul f i nyI

sul fanyl , I h| o] f am.de, oxo, carbhox
car banoyl” softy Cgf%a ) atl co’x1§/1° EfdeSF %Q%ﬁsg@% Bﬁ’am 05, nstancgs ghlgast 0 b1
het er oar yﬂm))a;ad imothekiystances atledse0.08 [ial, k@ Vs nétl gkt GiambO! in this

0X W t hout |i tatl on sone exanpl es of

al kyl car b I
subst i t ut% n?(%‘h)ﬂo%sq ﬁ&“}? istsy Kiesam SRS fenth randeanyaiaiie, or yaty|befvesny |

hydr oxyalasgo¥ihe valueé k8idd abobal koxyaryl) al kenyl (sul fonyl am no) al kenyl
(such as (al kyl -SsQ2-am no) al kenyl), am noal kenyl am doal kenyl ,

(cycl 38al i phat ﬁ??@ﬂdmgﬁy the igyentiah.cml dxpangded p[@%qqmaﬁnermadfam%musiy an
“al kynyl " GEQURiE Bkt 8 B8 cBchiRDACred &I PR LAY gmén@a Fon%as ?c; ns 2-
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8 (e.g., 2-6 or 2-4) carbon atons and has at |east one triple bond. An

al kynyl group can be straight or branched. Exanples of an al kynyl group

i ncl ude, wotoewe4tsot |imted to, propargyl and butynyl . pam/uakéogngi4ogr oup
can be optionally substituted with one or nore substituents selected from
G oup J such as aroyl, heteroaroyl, al koxy, cycloal kyl oxy,

het er ocycl oal kyl oxy, aryl oxy, heteroaryl oxy, aral kyl oxy, nitro, carboxy,
cyano, hal o, hydroxy, sulfo, nercapto, sulfanyl (e.g., ali phati csul fanyl or
cycloaliphat.icsul fanyl), sulfinyl (e.g., aliphati squrry

cycl oal i pHEEE AT W}‘}a}e the {pree,pf gray ity %()m cayst iag’e@@?et to élrlﬁr?ﬁ'é(‘f‘?e{"lam no- SO

2-, or CYﬁﬂa@&hétﬁaﬁé fn@l’d rasultlﬂg'iﬂjé’nﬁﬁalﬂled c%ﬂ?aﬁfé?@fn@%ﬁﬂ of waste) Steam
al kyI am nocar bonyl , éﬁcar bonyl am no, cycl oal ?3/ am nocar bonyl ,

het er ocychs&prxlynerhemma iapterighis rlﬁ@rikgﬂdc;mrb@q’r mtn the malg mdérmf@e@ar bonyl ,
ary! car boBRLAR Mine ALA dorkeanhaty LAT e (AG! ALREY GRS Rk Ry am no.
(cycl oal k y onyl am’no car

het er o&ar y okt dimmglpaashealmgwrndrwblang amd/W&hbﬂmiﬁ’@rlhdeu)rmgWDﬁlmg, thhwanz ae

sul fanmoyl , sul fa al.ko rb car bhon ox G hati c,
net er ooy cPissidepaterat i ipid il g il ghlsS Y porhdF o sat

(cycl oal i phpsd @éli@éﬂéa%ﬁhuﬁied(tb%% fexavigad thenadvG)dadhPediklidgg. am no (e.g.,
al i phati cam no), sulfo oxo, carboxy, carbampyl, (cyc]oallphati c)oxy,

(heterocycl oal prmbpér}lmayoftbwwﬁ@ms@a”reghoyl&rfr@ekylga[le@é@zije%n éefither ei n, an
‘am do” @&ﬁﬂﬂ&sﬁ%ﬁﬂﬁ%ﬁpﬁ RACAT, 'ﬁﬂﬁ}&letho%rigcluﬁr E_@% ATLE sheetl GRS L €7 IMB,
when used alone’or 1T h connection W't anot her gro efer to an am do

gr oupl@uchn emmer WElR0f) a fe@)e-Rridon 163413 twitRr) BoldvilBe Thea dabel sheetsicarabd y; and t hey

o or a1 SRttt A B b S R it Mo o s S S gt s

i ncl ude a{doy kg owhishiBélde bl slhyétqartmﬂ fglapslicatiombkydcaith ngaastaoy | ) ,
(heterocyc] oal i phatic)am do, (heteroaralkyl)am do, éhet eroaryl ) am do,

( het er ocyBletsaasiiopatheyabshiheet 10ditecnplpye anandrs) |14 andiipbel fingers (not
(cycl oal kygvid) K¥thiEbEQhed rloquR@s@@dnkaﬂ RAHY- 1z[t99§;?ezlde%%ma HRRAR) 41, an

"am no" group refers to - wher el n each and Rg is independently
hydr og&n, laézbli%i?natl ¢, cycloaliphatic, (cycloaliphatic)aliphatic, aryl,
aral i phati c, tero loar at.i c het I h | i trc
het er oaryl , ca x'aynEl K unfl?néﬁ {l“el Veinfflrrﬁffeho g(ri\?r 1R ‘gﬁgr p g 681) car bonyI
(cycl oal i ppehting) cwatibnyly, mél(e@midnelzo phaztd-parainbmmwﬂl)lfa&é hdabgled

aryl carbonyl , (arali tic tero Ioallphtlc onyl ,
((het er ocfr%‘l earra?ﬁr?geﬁlegéqur% tRat'id ‘%{%F‘%ﬁg Ith‘“)'(l €‘r°8%1rr1i'l RS i?g%ﬁ?
ori nei er ogsARAGAI ﬁdrﬁﬁfak&éﬁ)}gﬂmnmﬁﬁelﬂ%% bAg! ﬁﬁv&%ﬁhﬂﬁ@oﬁtﬁ&t%ﬁ and bei ng

optionally substituted npl es of am no %doups i ncl ud ¥1 am no,
di al k30 antamepvent4 GG . Mdalepadiont2Qds then wwit m\’\flilcﬂndlnsanﬁltﬂl 12M\et tlehedi nal group

, al ked
roan ng- oS caLr ROAUBRUIR bybab el TROATERLTCL 0 ShET0 R ITBEOR ZE™E) one
or as par Wasabf vaduamgpplicinthstugh age onmo@madndyd]s 12 4rak labdt oaet 10 trreleased

"aryl oxyal kyl " .refers,t nocy.cl i e.g.., phenyl): bicyclic (e.qg.,
ndony! ) REDRRSHSERA the eabang e 6 singbine B AR Al RGO 3t “ana
tricycli Cel@@tr&tatlcfch&i@é 2446 1dbet ShabtyIdra4 Ens8sifE pins iPthe hhbRN Y2 A@RNt hr acenyl ,
ant hracenyl ) ring syst ems i n which the nonocyclic rin system is aromatic

or at 2§ ea8ptionglly applying arpwgsof qempressed air fremapandrgle i rembg Weﬁeﬁn

aromt | 6. sEIRALEY S o 11k BLE b ADORENCR HeRGRIRRthPIG (0

3- menber e cycli'c rings. For exa enzof use
phenyl f u%belfrae ﬂhatin‘gmatmre mrﬁmmd@m 18 vdeenboseyted 1rr:t‘ema]eqxo'rtm 1606110ws yor the

optionall su sti ar ,aor e substitue suc al i phatic
(e.g., al éﬁ‘?&/ lagnq,llgg}‘nlegth over&:ygl'es)gxio s e pr101 art, where
(cycloali ﬂi&@ﬁdlﬁérﬁ Eﬂaﬂb@l hfold ﬂ%nﬁfeﬁﬁﬁé&llﬁs&lh i hﬂddsﬁrably hlgh number of mislabeled

(heterocycl oaliphatic)aliphatic; aryl; heteroaryl; alkoxy;
3 containers (waste).
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(cycl oal i phatic)oxy; (heterocycloaliphatic)oxy; aryloxy; heteroaryl oxy;
(araliphatic)oxy; (heteroaraliphatic)oxy; aroyl; heteroaroyl; am no; oxo
(on a norwanoemaritsicar bocyclic ring of a benzofused bi cyclrius2aws/o084p€ycl i c
aryl); nitro; carboxy; am do; acyl ( e.g., aliphaticcarbonyl;

(cycl oal i phatic)carbonyl; ((cycloaliphatic)aliphatic)carbonyl;
(araliphatic)carbonyl; (heterocycloaliphatic)carbonyl;

((heterocycl oal i phatic)aliphatic)carbonyl; or (heteroaraliphatic)carbonyl);
sul fonyl (e.g al i phatic-SO 2- or am no- Sp- ); sulfinyl (e.g

al i phati c- s(QIn aapthéy@nMImﬁm@f the-im(agyioi.; the gdpf arrspace (betvegen thel lalpﬁiahaec S);
cyano; h r r sul f

Ul fam o netuieh i (ERGERLE oy Pt Bl b T ST e

[ 0085] Nof@nialemon'ilmtgl(e»samalleﬁl this esrﬂhﬂtménﬂ,tth«sigzqrqahsbelaﬂlehsl@e()lhai syl (e.

- [? h hal .0 I b I
Core (ot P BRs renafter BB ntedst o S b B PGP S 15, ingtome cases -
(al ko>6ycalbl30hyd>théifc%’sésu p(tan] adﬁ)lﬁilé(%he ﬁﬁtaﬁces Fs%nl rﬁﬁﬁaﬁbéﬁ{h\lller) Spletween
(((al kyI ﬁl%g?gl | kyl )am nocar bon kyl car bonyl ) ani noaryl ,

(aryl am nlihe innergyal kqf(fyﬁéalé P@ﬁWIlﬁM‘ﬁdﬁSé@r wereyryiseilacemant noar yl
|
B i e

( am nosul handpel) 12rapd the ignérivydlisaflféroaly pprioni 16 che bamo) ealyd or rafpedreoxeeal kyl ) aryl ;
L a0 T, (oo i

Loty o o dmmerin i ol yohcopeo s e et npesmiag 1
(ot k! ar BRI B mithd 1 T U el s fom s posion
ey oAb oI SRR e e

"ar al i phatnddh ewurplsselﬁa deﬁsommwmandd@.b@c@cqrmaiaw24|fa1;1ﬁmayc(Fgﬁoup (e.qg.,
a G- alkply group) that is substituted with an aryl group. "Aliphatic,"
"al kyl , " ar?d "aryl" are defined herein. An exanple of araliphatic such as

an arld kyl gr du;amembbémmylt of tb@%&ﬂtl%fﬂi&ﬁbdﬁﬁdﬁ@l 16, andMal@partibnd 20 & oup
group) that is substituted

f t | k C
wth an drgrefhny 13 fieb Rish Rapighon she doneiehogt el i o tmensde.  An
exanpl e qfosﬁ'@nalﬁ@thlﬂ)é lpofToas PO hifd ﬂ%ﬁﬁ?eyﬂortlcﬁﬂ 18lafd Jf)\élzed ai)aﬂﬁﬁél E@tﬂh lyntgybsti tut ed

w th one or nore substituepts such as aliphatic . 0., stituted or

unsubst i t'itleepchiofier andyguel ifipt whert thg Ink%}%mmoﬁlsr%q arel nm@e c%lcasmgmsmh or hydr oxy
al kyl, Orex%lié’@t&%kob éi{h??rlljafl'é%ﬁrﬁbﬁs alt'(Q ’J%& %%Q and 'l %%ht'a ’r)vel il fe (fema%e

substltuted or unsu cycl oa cyc
(cycl28al kpplrt)mSWI het erocycl oal kyl , (het erocycl oaI kyI )al kyl, aryl,

het | | lo t | | |
AT S S LR °ﬁo{%ayan%?féw%é¢§§uaamm
car boxy, mb@xmmﬂmlfonﬁh M@@dvﬁ?mwcpw) E}Eﬂaﬁ@ab(l@regm bedd§ 2@ear bonyl ,

al kyl car bon cl oal kyl car bonyl a

(cycl oal @Pédﬁgl Ff)sehbeaéhwéhﬁlr@édedatpyh@apmV%m%sufﬁmamwmogat¢fdw9u iani no,
(het er ocyphpal ﬂ&%h&f%i&ﬁﬂ)éh@ﬂbﬁﬁme%‘ﬂe%f(&@&h 3 rtale %%n)sﬁ:)ﬁ‘ opgiay! am no

het er oar yl car bonyl am no het er oar al car ony cyano, halo
hydr @Ry, expidablawesimpaads omrkyklsamld&@rwin beadd tb(fmyn labeledi cottthineséaThsul f anoyl

sul fam d Q rbanoyl 8 sed n. bi cyclic, ring
syst ent %n% %}ghe&) n%t b?ll“?y O(fgle%mc %‘J TOOt FXTT}aE ﬁ%artt’ﬁ‘&u@’&s bR WBs ¢ hat
f or m t Wo tlne ags, appli‘mﬂgl stednhgs dev@ribetl Bgw MR lﬂieldd%ﬁialrié&earéﬁﬁmcb&e&ommn

ons . n ‘B) ?\]Ogbfr% i ng stens incl ude |choaI|phat|cs
(e g b| %P%JPW lso%ep Aeg ﬁ’;ﬂo}m%i |tb%1@b@lp%a¢nt§mrs ¢&avdi cyclic
aryl's, awtmhax@bﬁfan%taﬁa %rrxao@ fof RABIH @3&%@& mi:ch 7 r?y| ~cycl oaliphatic"

group enconpasses a "cycl oal group a clo group, each of
whi cBObei ng opisicensgadity b@umlt’rl@wdéﬁ’ theseskilled or thh atifxle(ywes used to carry out

the above-described method can be equipped with a plurality of two-part mold cavities 18
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[ 0090] As used herein, a "cycloal kyl" group refers to a saturated
carbocyclic nono- or bicyclic (fused or bridged) ring of 3-10 (e.g., 5-10)
car bon atwomooearspl es of cycl oal kyl groups include cyclPopruspyc/032496
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, norbornyl,
cubyl , octahydro-indenyl, decahydro-naphthyl, bicyclo[3.2.1]octyl,

bi cycl o[ 2. 2. 2] octyl, bicyclo[3.3. 1] nonyl, bicyclo[3.3.2.]decyl,

bi cycl o[ 2. 2. 2] octyl, adamantyl, azacycloalkyl or

((anlnocang gl% % al kyl cycloalk A"c cloalkenyl group, as used
herein, r8RefECTEPAGIRRIYR pgndrg B@c‘;/}eq h%lzpntﬂbalwmnwtb@n@-pam 8)
carbon at e4gd BAVERAN l.gal kenyl
groups incl ude cycIopgﬁ?gﬁbgﬁﬁﬁgggﬂgiﬁwaﬁggﬁmgghgﬁﬂﬁﬁ§%Béﬁg%%lﬁgh
cycloocteﬁ?ﬂaeﬁ@%ﬁh}@mENHHMEmyﬁﬁvm&tdhydnmmh&phdhymamempém@mﬁaﬂyl
cyclopentg@%&ulpb9¥g+§é%h%m2]octenyl or bicyclo[3.3.1] nonenyl. A

cycl oal kyl or yc oa nyl~ group can be optionally substituted with one or

nor e sbibsti t uelhslabell shedtddfis amin{Poetit aép@ﬂﬁﬂhamv@iﬁﬁ&haé it%}lﬁﬁ?}&capa@é ky!
atic) aliphatic

al kenyl , ar. hat i c cl oal i
het er ocyc 84 ?”]5%5%1’ 8160?%%?'\'@%8&@ RAEY F’btﬁ %traélﬁﬁ%bﬁai ‘Pl@CtméﬁaW adhesipatoar y! |

al koxy,  ( epaheaapAtEssalesytioh 16! Bk 9GHC 184! s‘hQ«QQb'lffc}l? aryl oxy,
het eroaryl oxy, (aral.iphatic)oxy, (hetefoarallphati oxy, aroyl ,

het er oar oyl , aff ﬁéCtrl‘a%Hdesu(l%ln@ substrate; hamimgiadjrstauifoceydndra seognd surface;
(cycloallphatl | iphatic)aliphati.c | am no,
(aryl)carbonyl am nﬁﬁ??g%agpéﬂéﬁgf fag§c§)|g %lgs %)elarﬁvﬁr AfedsPd pom(’)’ SFhe

(het et@®cycl oal i phatswﬁacarabd)nyl am no,

((het erocycl oal | ha i ¢) carbonyl.am n (het eroaryl)carbonyl am no,
or ((heter oar aih 61{13( %}%aélp i P%\&Hnr‘i’é‘ﬁ r]%ﬁhﬁl?%eé)e&efﬁblﬁ?t@ém&mn@@oc ,
al koxycar bonyl , or surfayd 61&1:1@&'5%&66{) acyl ((e.g.
(cycloali phatllg]) car bonyl cl oal i phati c% 1aI i phatl c) car bonyl ,
aeq

(araliphatic)c 0 m(“ﬁ’éf’@ dnenti ithsHabel shesheandieyhade from flexible
((heter OCMﬁbﬂﬁﬁthﬁQa&ﬂtﬁ}lﬁw Pitd G ﬁﬁlﬂﬁ@%’ be 1ngde glﬂ‘?ﬁcg ()Vof% %ﬁer&%ﬁ% Img%@ar bonyl),

cyano, hal o, }I/ roxy, nercapto, f. soe- ),
t

sul f rrlﬁ (’(Déttg 1a|oﬁ§uch Sl(ltll)nS)O,ns end étmrﬁghra(len gs t‘,o k&lkobblSabout stedif Bgya urea,
091]. As used herein,

th| our ea, ar bano 0

"cyclic ol % csHlﬁ%lcs ﬁpcf a%{l?&% g@l Sﬁ‘%ﬁxé&llf %ftﬁ ’6%?81‘1 &fh‘l”itiﬂﬁiaﬁb%” heryl, or
het er oar y¢1rcuﬁfferhn®foﬂﬂim @htdhes fhabafutlaleidheof BE S0k WARIof thd RRBer AS used
herein, the t @rlﬁlﬁfgt erocycl oal i phatic” enconpasses a heterocycl oal kyl

group and a he heshskbstipie 5 mpigial issapable ofynpistainies meurései onal |y
substit Utélétt@&aﬁ@&hefr%’ tAs Ql%hod% sdrﬁggge]mse‘%lbﬂr'éﬁﬂ ha%%ﬁh@et ﬁlbstlpagté grocycl oal kyl

group. . refers to a ered nono- or ed or dged) (e.q.
5- to?0L0- ‘ﬁﬁtﬁﬁ@rléafeh@mbanéﬂ (5% ey ¢t §omye mswatﬂdhzm }(ﬂj Stsypintotited case Whi ch one

or nore o a het eroat.o or.__conbi nati ons
t her eof ). brg étae[h% es o?t/sgnﬁl gtoglre o @Cgsagrﬁwrma&bbg 945.9!’ E‘gjem;ﬂﬂt?éﬂl}s Fes
p| per azyl grea:tetthahyﬂ? Oyt &rhy Igreatee'tlfe&hﬁdcre(l%siﬁtwlty ot itlfl 1dh&) XRdeh @Mll)strate or
4-di t hi an dl, 5 3- di oxo g zoI id i soxazol i dyl L)hol i nyl,
th| onor ph%‘?%ﬁ' B Sty F?ﬂf@ﬁ & ec”@étfi %Wﬁ@lﬂﬂr&?ﬁ@?ﬁ?lme label sheet and
oct ahydr QhﬁHr@&‘afIlrdl‘fIaﬂMl: po%hqhwl% ndol yl, octahydropyri ndi nyl,
deca drqu|noI|nyI oct ahydr obenzo[ ]thlopheneyl

2- ox&@bi cycl o[l2 ap empadiment ofitheyinyenslopyibe @{llzstlﬁteZJ]fdnhaydiheetS}()aneibdasymb of 3.2.
| tyl
h]e? gr )c/)cycl oa&aﬁr%&g%)é%gg{l é&%‘%[sngdgthef%ﬁgéaﬁkéﬁ?’?{ ﬁ%}ﬁ%‘f%‘? if%lﬂi’aﬁir’ and

t et r ahydrspitbefippapet.i ne. A "het er ocycl oal kenyl " group, as used herein,

refers to a Q C o 10- .mepbered nono- or bi cycllc)
non- ar onat i cmr%}rll gsué?t?lﬁh %p(iﬁ%(ﬁ\?l %@“Eﬁ‘i‘é’edise‘flrﬁ‘étgg@lﬂ}ﬁf@oﬁ ﬁﬁ*éFsreSlaﬁd wher ei n
one or nificudy biithuee ﬁcbtﬂﬂnl%dQHBné&lﬁoﬂé%El%EtQ@h‘Bm (ﬂcﬁmé\ﬁg}ns e- MOnocyclic
and hi cycl ohet er.oal i phatl cs are nunbered according to stan chem cal

nomeridl ataﬁrry ¢ apidgonqlymersestbylens €1-6al 41(150[1 (mﬁthD@rsdatocstcﬂ melyam?d mgtabup can be
opti onal lg Xltss&f{%ﬁ{)llén‘étlﬁé{hém&lpka%r@cogp nyﬁ pglgrles tg]ie{&yﬁ?i[p)%ntserele),eggly&hylrr?em G oup J

such as aliphati'c (e
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cycl oal i phatic, (cycloaliphatic)aliphatic, heterocycloaliphatic,

(het erocycl oal i phatic)aliphatic,aryl, heteroaryl, alkoxy,

(cycl oal iwbaberopesy, (heterocycl oaliphatic)oxy, aryl oxypPChaiSeromasbexy,
(araliphatic)oxy, (heteroaraliphatic)oxy, aroyl, heteroaroyl, am no, am do
(e.g., (aliphatic)carbonyl am no, (cycloaliphati”carbonyl am no,
((cycloaliphatic) aliphatic)carbonylam no, (aryl)carbonylam no,
(araliphatic)carbonyl am no, (heterocycloaliphatic)carbonylani no,

((heter OCé{ﬁpgal i phatic) aliphatic)carbonylam no, (heteroaryl)carbonyl an no,
or (heter fiejteatesing, oabiyény Fllatidoresing ipoliemideaesios y\R eregins, aHOOC- |

al koxycar famihatids }fgI | carbonyl oxy), acyl ((e.g., (cycloaliphati”car bonyl
((cycl oal i phati c) a lati c) carbonyl, (araliphati c) car bonyl ,

(het er ocycl oal Ap}'\ailiabl)eqmtytominfylﬁq regiffoaxt besmse;ic Soadhlqomwleﬁmb Ir@hﬁtmcﬂl)d“ear bo nyl :

St oyt BBR ARG BoRAON oot o PRIy Bl i ©°P'©

al kyl sul f]k}'lbféthylsmﬂ hﬁéh)‘ llov(-Aerbity polykthlyfeué, feﬁ[}bfén)ef 8l bR copdififlers,t hi our ea,
sul f anoyl I” fam de, oxo, aqr carbanoyl gS A "het'eroar yI group, as

used her e?CIPO HRRP r?Wlﬁler?ﬁﬁ@é%’I mere oo ]@F’Ia@d cgmbmml@;sdherr@ofr ing system
having 4 to 15gyit.B® s is a
het er oatom (e. g. e ,S§ e ﬂgggfsgg%%gﬁ%ﬁgpt %11Wen#1§k?mclél'39 Vgl\E/I}"n ch the
nonocycl | dmiating, se,%mt@med@amrqv:éyastcra;mlempdneasmamnals oficht &3golyiethgienen t he

bi | het | ud
o B of Bk %‘%@@ bl P00 P Tt e . B o er el Locg
%r ?upla nchansest TRIIAN® ;mmgllmdtmlg emﬁplerofmmaré Dok ABNSRE U .S. Pat. No

et erocyc

t | | dol yl dol
3H i ndol y‘%; 88% % eﬁ?‘fe‘r’%ﬁgﬂé‘ggf Qfe‘]’@lﬁli‘ e, m‘g’&;’égﬁF .@rg]n?hy?rgfepe;nig &lﬁ \%5% nyl, or
| f
| T ndazol g ke F%mﬁlf?%ﬁ D o 0ol WHminlE, DY 1
tetrazol yé P@g 'zré lﬁthw aVﬁﬂ@éblﬁi‘OmMOth 101l Gempz Nema¥alkyNY, nﬁlﬂt tremsite
t hi t o
bonsof b] 11 REaR LR N s ot SK U RS mo RS By itk i Py Porated

benzt azltﬂre;m by peferghge, meltmtryilon-qwtdsd);baphn, ammbmany yherﬁem@bwt pht hal azyl ,
qui nazol y1 | nox

|
e O iy SR efrose ERHRAO Ul @ten N Suts3pss Do F2as 824,005
monocycl i 5888643 68BY,681;i588338; 4idraydss, 11'4' PR RABWN p c?r%nﬁ)s\/éffvﬂIlﬁI arePYrrolyl,

oxazol yl,, thazol I , i m dazol yl, pyrazol yl, isoxazolyl, isothiazolyl,

1, 3, 4- thlléﬁqrﬁ?éIeQIhefCMWf%WP 4- H pr anyl pyri dyI pyri dazyl pyri mdyl,
pyrazolyl, pyrnazy | oar re_ nunbered
according to st anlgrgp Q&Wﬁ:gﬁgf?g% {nkglﬁn%éhb hg? IFJBr)Sng{é hﬁ%@ t&gﬁ%lﬁ O?Ftialﬁfilsf ation,

bi cyli ¢ Ré&f€rinapme sasengieateetham dB0Cs i cherredsﬂs)gkcaterSMnmdsI’Q bud @Hof@o! yl ,

I I h I I I |,
| ndol 1 21" HESE RstRl e harsr e Ry Bl B bs s Sy pds gy .
i ndazol yIgrednmaammdpméssmlge&apéma@ldMImg mardigpy/| , 4H quinolizyl, quinolyl,
i soqui nol yl gthnno t hal azyl , qui nazol yl, quinoxaly

1, 8- napht hyri efnalfneﬁ%@Qhﬂwbsﬁﬁpe%wzbwd@né%ﬁtqrsguc&traéthmp@efelabdccor di ng
to standapgecam %Burﬂ%??tﬁfdnﬁ%ﬂug{xgrp@(%%d foh& hgfa%@lrﬁ\ﬁleet a}dCIHé @%@I ofy
substituted with one or nore substituents suc

al keyl , the graplklymsmb)e privtedionahé leheitshest. Asymd}uhé Sublsaatie c)mbe gthedst D) pm,

oy B DL EL ) R g 1 oo
het er oar i, ﬁ)OW,m,(lmE(&heb ehad ieioax350 (mdh efteatakd lﬁ)ﬁfé)tl' @I)OQM 1n@61ﬁ¥ Instances _
het er oaro 0XO0 éon a non-aronmati c car OCgC ic or heter OcyC| icri ng

of a bic It? Zgglumﬁnf‘eyeth rdngiances up e 90 e thigks xThe thickerss ofthpisulisiraty. |
al i phati Q:ﬁﬁb@@ﬁbﬂf&he(&)f&ﬂg%%et\%ﬁtahg))%é Q/Qﬁlﬁ reﬁ ited, ab)ove

((cycl oaliphatic)aliphatic)carbon (ara atic)carbonyl;
(het 8Pocycl oaIAnﬁﬁattfibéf) lest srosifive a@l(ehme éalob,eyuﬂedaﬂ ihetiatentidal Syitabteilejicar bony! :

or (heter

am nosul fS g‘?féf ¥ aBH@s \;eg lrﬁ'ﬂ{(gow a}e’ IIO% ﬂﬁlét;%d %%ﬁf‘ﬁ?ﬁeﬂwgf ascg{]afgciqﬁ lfn]:-f??sgyl o
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al i phaticsul fanyl); nitro; cyano; hal o; hydroxy; nercapto; sulfoxy; urea;
t hi ourea; sul fanmoyl; sulfam de; or carbanoyl. Alternatively, a heteroaryl
can be unsohseiiutsed. [0099] Non-limting exanpl es of s®eoFSLAEAE2496
het eroaryl s include (hal o)heteroaryl (e.g., nono- and di-(hal o)heteroaryl);
(carboxy) heteroaryl (e.g., (al koxycarbonyl)heteroaryl); cyanoheteroaryl;
am noheteroaryl (e.g., ((alkylsulfonyl)am no)heteroaryl
and((di al kyl' )am no) heteroaryl); (anmido)heteroaryl (e.g.,
am nocar bonyl heteroaryl, ((alkylcarbonyl)am no)heteroaryl,
((((al ky pplyoiefioyeditsy pglamtqﬁ@@smbmw%@ﬂedw&yﬁa polyamide resins,

(het er gar

het er ogtilc% O%l]%mche? C dr %Jgilpfegsﬁg N %Elgg)rsw resmsr print lacquers and

al kyl camlnbimyt‘u()r&rthdsreomet eroaryl); (cyanoal kyl ) het eroaryl ;

I

((
(
k het | ; f d. .
i nosul T ony 05 HOFEPOERoRS ek VR BR ikt by goe] pisrigps with a second
E a: tyks u :e&@ le% )a{B@ltt@rc%%’lerd a.(eﬁmgiﬁy ds aefygb&ydbbhiet Erthis reniémdlmenlt l?heat : 5

al KoxXxya et er oar I oX et eroar car 0 a et er oar
(((di aykwpgsmwp@ﬁlwﬁpw&aéplﬁéﬁﬁz eﬁi‘r‘iétpéﬁkf’)éﬁ PORHPIBITLE g‘gf’)%é’mé) B%r yl; Y

| oal

E((:)(/;I ck)f/l I ISOSIPI?&C}J n@%gﬁm&iﬁgﬁ yﬁ g% g@gg{ﬁ%&&t@%%gﬁ%ddgﬁn{e&oy I[al)cgsl alglelaithaet eroaryl;
(cyanoal kyttjdnedfertomsurface oﬁﬂaybywbipelomwfth@egon qdl kyl car bonyl ) het er oar yl )

(al kyl')hetero hal het er I

tri hal oal kyl hg[;%rl@gf%eft(s f?f‘?)‘ p TR §¥ ge)n?%éraﬁ%@B% ltb( “Spd{" Brov}de high

het erm?rk aIuKMIy SR )0 e cussadd suEfhed of the @nedisert (Asanchathedhimi slmeeg:roaup (e.g., a
Cl 4 al ky

group) that is substituted th r rou Allphatlc "
"al kyl , " inglade heqagng and/prorHEs e e %%%tﬁs%g Ig%éi‘??? 5D fited d
"het eroar | thiS YHNBE Binkh whlEbEfemaleontioral 6 e @hPoRerteofy. . a
Cl-4 alk ‘f&"!g%{é’ﬂé‘%t m?én substituted V\XII th g I?Ig?)eroa I groJ% Both "al kyl "
and " het ghoaoafing ohpmmntgeelna@@mag@msbzﬁv@wa mltingaadoa seffeaing RNt eset onal Iy

subst it uted %(ﬁ]?dﬁ’g%‘}%lrﬁ?s rg?ea%?ﬁﬁ I1t36 o’?hlé? s@g@étgftlﬂu ﬁﬂ@b%ﬁnlg

car boxyal &&¥ Tl oa suc trifl uoronmet hyl)
al kenyl , s%}déﬁﬂstbncesig@h@ﬁﬂhkly|140°COWhﬂﬂhkme)taiglaylﬂ/or Is;m@amqym@am@w

(heter ocycl oal kyl ) al kyl het.er oar C

het er ocyc‘IO&HOI%?It%SZ the ﬁ?%ﬂngﬁ’ pmﬁté‘cge‘?l QW#WV%%%%IOS%I%%? éerr%tgyegl kyl oxy,
aroyl, &&{ng%&&hg éﬁ'cklhg of SR 14R1M cotalfexivans hmsyvall af thy Faealdparyiboxy,

am nocar bony al kyl car bonyl am no, cycl oal kyl carbonyl ani no,

(cycl oal kgahdpleIaymdad bonyl am no, arylcar bonyl am no, aral kyl carbonyl am no,
ey o2 o AafiaY LA 00 m@éﬂ%{(&f o é{ié%bﬁ% Kyt 6 bRARIAMHEO.

het er oaryl car bony ani no oar al am no, cyano, hal o, hydroxy,
acyl ,20rer gagtwall of femblepoftanylio, arswuttabdy prmm@lnk phianting san beiisednoy | |

sul f am de,, QX r carba used here rou

refers t ol ¥piealy SEFSHG }/leﬁ)@k%pdnf@ﬁeﬁc% m%lcﬁn% %f%?ml?gg%o ?ef erpr ed to

as "al kyl gRLpaaYin'an fdBhdht RXtha ilen@idrk When bﬁﬂﬁlg:x&ei@ami@‘mama}daM@mmousl y

Acet yl and pival oyl are exanples of acyl up %?glheh% used herei
"aroyl " oside thet ismebingyntactvethethg inngr wall g Wa&@mo & frE:Inéé’F gpatng O)

The aryl %%qm%g%\ﬁ%rsxl ]ilel?ﬁ{é:ec%el né@ﬁl&%@i’s A& thRfugh BleSRIRREIRL on theOpt | ONal | y

substituted as previous 00104] As used herein, an "al koxy"
gr oup2y ef kbeled comainal kyl - O group wherein "al kyl" has been defi ned

previously. [00105 used. here gr oup
havi ng the st rﬁ’&“tf;‘T@A% ﬁV‘VSPﬁO%g}?ﬁ%ﬁ?%g%&&q a&(ﬁés?\fezurto%e ave been
ﬂef' ned alg&‘ﬁlﬁ éﬁﬂleﬁéb& ﬁlﬁbebﬁ‘e@hlta?bﬂ‘eafot d]ﬁecﬁmy’d/or mdad:dﬁ;ﬁrbmltqontact and comply .
eterocycloalIp atic eteroary ral i phati 0010 use

her ei n, awﬂb@nbe&wr@f&sﬁlqﬂ@ﬂé% theg!. chﬁ%r al} Eﬂ:@% i AC%X@%RX when
used as agﬁg@iﬁ {}]gifedg{a‘f’ 18fons %@%]Elplslast@@@1@(:‘(1\‘/@1@002,‘%0@603” i nt er nal

gr oup. used reln al oal i phati c' Cgrou refers todan
ali ph%@l CRgscrhntp)mmmapeltantl@dam Résolution AP (2002)1 or EC Superdirective on Foo

Contact Materials.

an
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1- 3 hal ogen. For instance, the term hal oal kyl includes the group -CF3.

[ 00108] As used herein, a "nercapto” group refers to -SH [00109] As used
herei n, awO07tm475gr oup refers to -SO3H or - SGBRX when wsedSst@ocnBIas |y or
-S(0 3- when used internally. [00110] As used herein, a "sul fam de" group
refers to the structure -NRX-S(O) 2- NRYRZ when used termnally and

-NRX- S(O) 2- NRY- when used internally, V\herei n Rx , Rg , and Rz have been
defi ned above. [00111] As used herein, a "sulfonam de" group refers to the
structure -S(0O) 2- NRXRY or -NRX-S(O) 2-RZ when used termnally;
-S(0) 2- NRX-  oMankirek 12 & wpd to ignsfer ardpositinndpbrd shept 19/ fevaf; Rﬂﬁé}neli% R, R,

and R arg \Aﬁe ln'%‘éﬁ'i Qi thd i 8{?&&1%11 da“% y5eth ferehin@s sildanghyingaeup refers

to -S-Rx n use erm na en used internal [y, wherein Rx has
been def ishg aadditeensiona sintitzs tcoma]s lpbftE)lIIy?IO whish imimany pgshawiltbes partial

cycloaliphatic-S- he 011

gul fi ny%"mﬁ?lo%‘ﬁper e&e%{@h’t%én-dﬁlé%-c eahf rEtheaae ?%P@%%?%eggggmsa)) when
used isnt eessldibise M RVRIgw Minehdon DeerhdehiDreld gadat ehanbXb mphamkiyel suftdceny |
groupsi ncl ude al i phati c- S

O | -S(O | |
-S(0) -, ciﬂcqlr@aunie}mtetlmﬁnd qﬂéﬁ@h@%ﬁ}&l%?ﬁ%ﬂpﬂ?&?‘f S Oa§3a£@ﬁé¥1 l%g'ﬁ% %sl( 8) or
the 1ike. % ﬁll I’Aﬁtyﬁgﬂargﬁ%girﬁ 568positidnb @ Wthin L& k%ing Fih@hsnneP55( O 2- Rx
erfinal a

when use en used intern wherei n Rx has been
defi ned akiovieis plﬁxmnmchwgthlmgbmqnaiw cirghilan plearging deferessianis @mleors@@}onz-

YL S0 B bl S RRLE YL Al BPEH U diSleThaRi /B RRRIpDR! e (02,

(cyclmali 1eﬁgaﬁwrsé auotida halek pB pbslﬁc)n)e)i aloBg B 2mamtreltshefade Hefrorth @@IrSIbass used
her ei n, "sul foxy" grou

terninal | §p taflp segons| Rape 5£ra 1ﬁ [9}’ ‘@c‘rmér‘?ﬁ‘%‘%‘lfh?l’a‘%% %OSW«Q?(&%{RH% has
been def 'tﬁ?ﬁlaﬂ@ﬁyﬁnfakggiﬁﬁﬂroﬁ%u@%@%e%é&idrbas@ﬂ Ny @R, at Mast'thel 0" gr oup

refers to uorine l orine, bfom ne, or iodine. [00117] As, used herein,

an "al kom;a@rairﬁcsngfac'e rafithe mawdrelnl2iincludrs srasasondbing meigrishthet s 1ok ed al one or
in comnbi g I Ong}’é‘haé amglneg{ &%du%ﬁguﬂmd% ﬁr}t}ﬁrsﬁcﬁ(ﬂl ﬁol&r%d%@%ﬂd% al kyl -0 (O -

[ 00118] rein, group refers to an al kyl group such
as al ky!l &@Hssibns smﬁmn@ c]@drglylg phla§ 6 hmenireebifaedatan be Smpmbl 19] As used

hereln ‘car bon gr oy S re|n an
"oxo" gr oup r eIF"é’Igé“’\flﬁF S"Stlg‘I ]Efgi% ‘ieﬁgat& é%uﬁe#aq’r?ﬁpélﬁﬁﬁgﬁfi Eg%a}l group

refers tombfigeiSlified 34, CiftdRaféhid] Kidtion hbRE 58 Absivblsusdla lubéleshaet maa
“cyanoal kKyl" group refers to the structure %ﬁc -al kyl - [0012% %.z? used

herein, adesitedposiupnomg orieniatien prmendselsyurtage I 0 enpEKPLOPEROFHiPn

"t hi our ea;! N g@é%@q 1dée@enitonr m nal |y
and - NRXCDS S&fﬁg@“’ tﬁg %Nh&%&gpﬁ@{aﬁ%%&ﬁ%ned |ntg&<§¥}}hI Y, gr ein Rx , Rg ,
and R0 hathe ldbekd cdethmnsdarahdacbacc@ﬁmgzdf}he,&evmenl hbwscthe present gagthoddipde” gr oup
refers tothe str ure- NRX)NRXRY whereln
Rx and RgIVAFSTHERA %@fﬁl%&%@%& ﬁr@% bettijesfleé’Rﬁenr%{resl n, an "am di no"
group refers tp ding eﬁibbd@ﬁddfs%ft&ﬁbﬂﬁbﬁl(e@ﬁ%n RSeS| Rud &ndaridgelidve been
defi ned above [00126] In general, the term "vi clhnal refers E the

pl acenent hasta shapgsandidimpnsions siailag tQmalenogion 20, which m many cases Wil

partial conical shape. As such, mandrel 12 can have a first base 50 having a dimension
25  DI; a second base 52 having a dimension D2, wherein D2 is greater than D1; a mandrel
surface 54 circumferentially and longitudinally disposed about the first base 50 and the
second base 52; a plurality of charging pins 56, within a charging pin channel 57, which
is positioned within generally rectangular charging depressions 53 positioned along
mandrel surface 54 from the first base 50 to the second base 52; a plurality of label
30  adhering suction holes 70 positioned lengthwise along mandrel surface 54 from the first

base 50 to the second base 52; a plurality of label wrapping suction holes 72 positioned
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includes two or nore carbon atons, wherein the substituents are attached to
adj acent carbon atons. [00127] In general, the term"gemnal" refers to the
pl acenentwof2oeuigtsit uent s on a group that includes two @®CTraS2@60324bON
atons, wherein the substituents are attached to the sanme carbon

atom 100128] The ternms "termnally" and "internally" refer to the |ocation
of a group within a substituent. A group is termnal when the group is
present at the end of the substltuent not further bonded to the rest of the
chem cal _structure. Carboxy is an exanple of a

car boxy &metini ﬁ%ﬁé@l&@@ﬂ#ﬁ&ﬂf@w SA fg%thﬁ frr::z,t haﬁﬁ %Q warhe eerferfi base SgFRaspd i
present Far% Bemmitl e relg g cauﬁ%rek b6 M £ilt Alw ’r{%ﬁaéo frorvh;% gaspstit uent

bound to the rest of t em cal structure. | car e.g.,

al ky! - C( Cpnt@ningra pility- @o@@psycmmmswsﬂ@dﬁ@@wpaﬁwely(msgloned
al kyl - @n vflgeyell' OF %é‘l&lslrface nﬂ% f'rgt Ak eS(?{o%H@sec%n@%asS%Eboxy groups

used inter use ereln group 1ncludes a nono-,
bi -, &nd appsrbxm)aadly oppdsit¢gly spsdsediromuatiel a&he(ﬂiyig |s@cﬁiohrh|0£e% 170, Typically, at

het er ocycl oal i tic, aryl, or er oar each of which s been defi ned
above. g@is‘@?‘%ﬁé %Cﬁasﬁ&fé?aﬁdreg? ﬁ@ﬁ%ﬂn‘l’.ﬂ -eQndppting patgrid \t iAoty ef ers to a
bi cycli c d%mmqewnma{t'c&%ﬁme TA SRR RS bifiioR holkh GY.CA2i 78 snecdoalditRhat i c ring
systenrln whi ch t he rénge are bridge les of bridged bicyclic ring

syst ens idaRessEs SBgerr mg@rlangmanl@ﬂs@@%éggmfmﬁ@pan bromsithany | |
bi cyclo[ 3.2. 1} ochy her L&Y& og[h%l F%Q%{aﬂy se F%ﬁ{i Rbid-adarkl gfé@?’gfaﬂlstz] octyl, 3-

bi cycl o[ 3. 2. 3] nony oxa I cycC azabicy
azabil@y c ngndreP sutfaoe 154' bvhemnds BrsEpldcadbom- mand«:qldBo L3b& whaping skiwtioryholesA bri dged

bi cyclic_gin t tlonall ubs vvltho or .no
oubsti ¢ adnesbiels BRR hoettha BT gbu b s arsefiion b B AMERES Shnd
hal oal kylas §1¢Qfbefis virbpidd wesuaamhdndtel 12 aFiﬁﬁ rika 74ah& Yerphd réwy 26 68dveylhp
(cycl oal kyl )alhpaéi het erocycl oal kyl, (heterocycl| oal kyl)al kyl, aryl,

het er oar yHCtiog| y 8 apd, 89 rapgefivelx ynsnﬁet)@p@rdapért@amzwlmwraww ’éxy,
het er oar %@Ebétedarsﬁg&‘&ﬁl ’70h‘?’% %%g& 2b FXllinxleel H Pelsirel ﬁBﬁﬁ&%n‘&yl nitro,
al’kyl’car bony

car boxy, oxycar bony oXy, am nocarbo
al kyllgar loumydaacm wihile lcyiohswale& ydtro: amivdhyidaransferred onto the inner wall of a female

(et er ocy BTy MR Sb T e Fesketear UL eI 85y PSS Bahyl am no.
het er oar yteadibg fytha fvemtion) EltRE G pbdeid Iﬁ&hb@ﬁl’}d @ideQre shl@tvaminkadze, hydroxy,

acyl, mercapto,  al kyl sul fanyl, sulfox urea,. thioure sul f anoyl ,
sul f ani d&vasgyesul ttsrgfy Y OPB@!E@%P] TNBaRE Y Q@P@?tﬁogtéﬁln"’émil%étli ¢ chain"

refers tgu,gpar aﬂgﬁﬁfjdl%et%fsrcﬁ“fﬂﬁtba@ 50%@%&@%9&5052(1%@, ctivel, KitlicHIEAUPS ,

al kenyl groups,” or al kynyl groups). A straight aliphatic c¢hai n has the
struébur CC(rclﬂal)lvshapﬁhere v is 1-6. A branched aliphatic chain is a

straight aliphatic in t I|phat|c
groups. A br a?r?%%%r“‘gﬂd%% Rat ? @wl %n%gﬁ%e ?lﬁ%e%gf) Wltcﬁggg @8—%? S\A?ile re Qis
hydr ogen cades atleast il Shaat i€ oifeodapes dndmﬁ\mrm afd Satma:ieluptte 12ninabinp bases ap gr oup i n
at | east ﬁne msé)%nce The ter %Iéé hat.i c Qi i ncI ud s al kél ({};u ns,

al keny| d BeAFIYMPIS Tha 1 %?‘é %} epepdi e dimengions nyl are
defined aRomger shdtt3Al eIl Raﬂ%ﬁ%ﬁd t}@m%slfyaqaﬁeyecﬁdéh&ﬁﬂet; UTﬁ‘éidnﬂeﬁmb'&%g

i nterchangeably with the phrase "substituted or unsubstituted
desc2f begambe alyrvalusempangadstvsen eneof the splvesorcited#bpys-onal |y be substl t ut ed

w th one or no?t’fé?%;%nb h?oftﬁé‘ﬁr@erﬁ?ona{tﬁ dirhérdRh 38 %91 HRERRLE 1' bo"e or
y ar

as exenpllfle r cla l"asses, peci es h
i nventi omom%asdestdeasbﬁdndrmrcehm cadehat leant Qétﬁrmsnd%ia,n blaup taﬁd, 1ﬁ%30masasmel | as

ot her vari ab enc ass s fic.gr nd aryl. Unl ess
ot her wi sé‘pﬁ%hgd‘nd ﬁe &PS%SH@Q%BQ r@‘ S‘rfgﬂ&ol&lﬁ?w@iﬁeﬂrﬁf’%ﬁr Pes Rl, R2 and
R3, and @ih&fsiondbf @blifer RcabNRehald\RirEod) tsaTeshal el OBHkdier sHOSAI t Ut ed
with one or nore substituents described herein. Each substituent of a
specPfi c bglaseg than thedimpapion D2. The dimension D2 can be any value or range between

any of the values recited above.
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optionally substituted with one to three of halo, cyano, oxo, alkoxy,

hydr oxy, amno, nitro, aryl, cycloaliphatic, heterocycloaliphatic,

het er oar yWo 2he/adskyl , and al kyl . For instance, an al kylPCgrusa@emaaiobe
Substituted with al kyl sul fanyl and the al kyl sul fanyl can be optionally
substituted wth one to three of hal o, cyano, oxo, al koxy, hydroxy, am no,
nitro, aryl, haloal kyl, and alkyl. As an additional exanple, the cycl oal kyl
portion of a (cycloal kyl)carbonylam no can be optionally substituted with

one to three of halo, cyano,  alkoxy gdroxy, nitro, haloalkgl and al kyl .
When two al kox§nypéisls TRRoBIFHAE MsterkLoasheaised nd shfaien?hSPdRE ¢ he
two al kxoyg Ffs% o%?éatrfcamn 15ﬂeraad b%@ﬁt@ﬁértMr&tﬁt1ﬁ%‘§f&%f§ﬂg3%1n§ §6.whi ch they
are bound. genera term "substit her preceded by
the term Smpibilmatlenyls miudn,dftut aneefoéhmlted)totm qr@piram@mnks sglbcth@f&pmgen

radi cal s truc I i tuent.
Specific kslﬁ%ro]f’ U ueﬁt @or%?pgﬁ eeg%?qctcogggﬁlg\r/se&: fﬁl% %I%nc?ﬁ} £%§ f?15 anlglagél ow in
t he descr bcli}ioll}@ﬁbr@f)f aeﬁmhmdspoaﬁﬁleremdr@dpeiyntdaeomﬁyl abth&Ramaidneryi se

i ndi cated, an o naII bstlt d group can hav substj tuent at each
subst i t ut Bejyest ‘ﬁg ofegnd %fpc’t teﬁ?"é‘ﬂf% W}%ecopglé( Ef’rfgj ition in any
given Strugbaie pG@@arB@na?édbﬁlyéﬂhﬁ%y\ﬂénEhac%[ ﬁol&&@ﬁléﬁﬁ@erﬁuﬂﬂyéuﬂéﬁéﬁ sel ected
froma specifi ed grou‘;l)dls He substituent can be €ither the same or different
at every pasicsofioodaglabsglagtometi¢ pelzmers, euttinationa theesof pekipstaboripl, can be
bound to gﬂg ggg {?lof’égnftﬁe% eﬁﬁsﬁstgé’%o%l kyl, to forma spiro-bicyclic ring
system e. StR°r ngs are one conmbn atom Conbi nations of

substia uent s eNxbh-Smn@Ie}&ampldmof suitubienfiuoospodyneers hmi;h)mcmmbtms awhs t hat

result in th hl on of stabIF o; chemni cal |§¥1 fea bl e con]Bounds [ 00134]
The phr as&oPo 255 BT BT eRSIELT insFilg hamapelyimeis ah SaopTyRGS AMAPIEAE Of o

CormoundSnfoPea&oﬁdrﬁer@@éle@émﬁérﬁrahloadthﬂu&bétﬁyleﬂle vhenusiebhekhed to conditions
to allow for their production, detection, and preferably their recqvery,

puri f i cat irghoresiylensediflgorogthulens. hﬁﬁf@oﬁfpr?w@nﬁwlﬁﬂﬁ@ﬂé?%@ Gsbe Weflein. In
some enbo I f Togesalllyl S one
that is ngj"t1 %%é?aéﬁstﬁ%gﬁmyﬁgdﬁtere Q\%nl{(iain @Q%?g eg'? tgy? ea?r%gzl?' gt!thﬁrr‘%gof 40quI

| ess, 15 n thH fisareaon depndingoe tharmmtl:h‘eof cnleon atah$ ylthealdwi cheing Y-t i ons
for at |east.a week unt is defined
as the anytHinsLgEPl eégg%tag%r@é?’pﬁﬁ'frheésr lé’lﬁfé‘g? P glyg'f’?yé? u(frh 't r eat ed
patient, gag(mﬁyltfmaha@l Ibaxy(dlﬂbﬁmﬂmaetbﬁs@ pvl'y(mﬂu@lﬂéﬂ*@le&e)ar ea, weight,

and condition .of the ient. The interrelatio Peofp %gz(ages for animals
andnunansp?lﬁﬁélﬂﬂor@ﬁhﬁlieﬁ)i G LML ON Ry mer auf i o Face) |5

descri bed By, gﬁf"'Lbf"P n Kﬁ@ﬂﬁe%vﬁ&%m%&ﬁ%toﬁﬁamhenﬁgals 34§ (1966). Body

surface area ma e ap mate determ ned from hei %ht and wei ght of the
pati e . Bbl@,delphgi, PASHIYMR aV@ﬂa’fdbfrem Agingyt, Ehaffibiaie e thechlstedlmIUsl ey, New

naman. 08198 M B BRNNEI B P e TR RS st BN RL o) e ol

meant to DobutdR Nétﬂlod@ﬂlﬂiﬁidmpah@, VWilmiesie (DK rP@M(PTRHT at/alﬁmrfmm &ermnd

AnaS con/OHHE SEPHHE T b et ATV Eanaable ¢35 DM éfsxei%‘ﬁbﬁe bond

I somer s, %@q&@rlaﬂﬂg (E) conformational isonmers. Therefore, single
stereochem cal isoners as well as enantioneric, diastereoneric, and
geonelfic (or Monfist srafaceihhgs aniavea subficiert to suppprtadehel dwergibelabel are wi t hin
t he SCOpeln%Ert Egrdcgél Eérff)@d hé‘f@ineﬁ\iar%tra%ﬁ%&%fshgﬁ(ﬁg’a l%ell ﬁ%&rﬁﬁééﬁ) forms
of the compoun Invention are w the i nventi on.
Addi ti onakécy»nd baﬂaéﬁ&ndtﬁmpmeﬂ:&%&e&ﬁb@var&us sution hslesimlﬂ diaaingéapeesmoas e al so
nmeant to in le dca% ounds that differ only in the presence of one or nore
i sot opi caF‘?é‘esé‘ﬁ‘? ‘atons. For exanpl e, conpounds having the present
structures eXC@HErgh@ pikd¥s Joﬁ@'n@&@ﬂ‘ﬁ:f&l cBfablysiceg@nRthy cldatitiey hndgaar tritium
by a

or the replacenent of a carbon
30  contain, without limitation, copper, iron, silver, aluminum, tungsten, manganese, nickel,
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13C or 14C-enriched carbon are within the scope of this invention. Such
conpounds are useful, for exanple, as analytical tools or probes in

bi ol ogi cavoassraps751[ 00137] As used herein, EDCis PCT/US2006/032496

| - (3-di net hyl am nopr opyl ) - 3-et hyl carbodiirnide, HOBt is 1-

hydr oxybenzotri azol e, HOSue is N hydroxysuccinimde, THF is
tetrahydrofuran, TFA is trifluoroacetic acid, DCMis dichl oronet hane, DVAP
i s 4-dinethylanm nopyridine, DI PEA is diisopropylethylamne, DVF is

di nethyl formam de, TFA is trifluoroacetic acid, and CBZ is

benzy! oxyEMBHRY Manggin, FEMM@ T niEhongs, gnd eqmlanmomy tsreeér Ecimigitnisy. [ 00138]
As used ear magnetic resonance, and
TLC st ang"s%h?%};radg% $ %,gfrrﬁ‘?ﬁsbaf@@ (EJfrrp%rw%Phﬂ#’? Processes and I nternedi at es
[00139] In onelnetrbuﬂmdmwnt oﬁthemvm/cemtshommbm @Ieshaaglpg pineisseratitates at

i nt er nedi at r.eparin d af fornmula 1 ed in Schene
5T s Sl SR s GU RS Yadvarh fovis & dhhesienstq 0. The

3- azal§ cymhahBofkchalgeataa®red tof Dballcan Be ¢dRtroffed Rip art@'%rw%"bﬁ&glﬁgt a., 42,
67, (1959) js converted to a suitable al kﬁ carbamate of Tornula 6 wherel n

R is, e 4j8le¥. glus chargingamele 3 can fe phlgask ABvin soime pesesat lewst25 andgin, T, W

G eene a 3rd
edition, r%i%é;r?a@s Me1§X%E§ d r@ééta%gtchﬁ(ﬁe %@9@ F%S%Q?%§P$%£@¢?ﬂ)t§ﬁr of the N
al koxycarqasﬁﬁylﬂ? tesé,zlabomymstﬂﬁlﬁsslp(wé@aadlm chemnﬂtmspbapﬁo 5@5d@r¢ﬁseved by first

form ng n fo | a n,th resenc heI ent (for
formati or61Ch(?)a1[g n# anle ?4 %isndlreﬁ ‘““'gé?%sedé’nghéo “E%‘Pﬁtg aﬁge I5§ Ib@?”an fred 3 org.
Chem10 1968 lateR, CRargibgaagld 94 can Eﬂiﬂy&@h@oreénga Ibetwodn a@‘ at th@bﬁﬁés, redifdd,

60(22), 92-7093; Shawn T. Kerrick et al., J. Am Chem Soc, 1991,
113(25), 96% 9710; Donald J. Gall agher et “al., Jd. O g. Chem, 1995,

60(25), 8148- &jh'iflgmgﬂ'éi)r?ﬁﬁ% 55@&1@1&& af) suitable- sh%f@ ?%mus atlquél 116(8),

3231-3239. The 2-anion of the al kyl carbamate ormula 6 ot shown in

Schere | )shepe tbat@,blawedormﬁequamhamttraosfelcﬁmp@hmmgfpms&ﬁm|adalﬁ:1 wis buch, st rong
l'ithium t r C lithiu t he presence of
a conpl ei@ %‘g‘g gfesilén%% éﬁb htaréa%mal? ?V%)?ilegyéé HRe’ ren?anglﬂa

t et r alet hytlmgm}dr,qrmtﬁgmlﬂ&:xag@hr h@fﬁﬁgmbl- betagangl; h@b@é}daﬂ ipafille@gragi-like,
3, 7-di pr odpyl ; gisgzabl cyclo[3.3.1] nonane) in a suitable aprotic solvent.
Sui t abl e 58@8{?‘8 tapl5shaee s | ncl ude, e.g., -butylnethyl ether,

t et r ahydr of Ur aThar @RS s RONY BHORNEpBHRESAMRIL Virfald ! RaNbRR f&f formil a
6 can be treated with carbon dioxide fo give a racem c m xture of

trans-/' ddequate chargsdsepsieriramicharee pirs Y0P & labohhAs such, ehteging depsessions- rati o

I's 30 10 58Q4, g%’e% agde%?h ?150% ie%gﬁ a%?ut P4 $:8he rrg gﬁ%)esnt soffe (ﬁlge% ot Rea%t%bo@t‘rb fo S5, or

greater than n sone e exing agent may
be opWi cahdhgs 6§ ne),and uie btherscasésat leaxtabpite). 25amc1mq3t(6 Ga]hm)aﬁdﬂﬁ‘[b@iflp ®part ei ne.

An optlca ctiv onpl exin ent c ce, asy trlc ar boxyl ation to
give a pr%&% nﬂb"ﬁ%ﬁ‘“ﬁﬁ 18&8??? 6%!3?‘? o %398{32215] qé’h%'s()‘l A uR R 80U 004 t o
about 95%5(131e1ess (88 gim). Bdalepth ofibhargidg d&¥rBssidal 8Mis det@nedMasedidBe 8154) . The
trans- /cis- Cﬁqure is equilibrated to give a predomnantly trans acid of

formul a S‘mﬁﬁétr‘éfl artgﬁélt:%ﬁ@nsﬂ thecharagierigics §f gprgigg pms 560 Thedamh ob5 to 5, or
greater tché&ﬁm%&leb&ss%@ns‘ﬂ R Be RAFTANCE: Igifl%egoee?wﬁn?%?umhﬁ%lues?wcﬁ I e bases

i nclude, e.g hi um hexanet yI disilaz i 1sopropyl am de, or
it hi2dm ZbQVGGS 6 tet ranet hyl pi peridi ne. [00143] In another errbodl ment, the

use of 3, 7-di 3el:zdi.az b| cycl o] onan exi ng di am ne
provi des the ?ﬁal?g%a eIolf ghaégmﬁ e Sboflﬁusgorgw\l}nl? Hlaﬁgrtef%\‘ﬁffc? é‘f%an AE P of
i somers afeaQd at nastabm% (1dn5(6.500md)y, @ddodie dabérnt RBstador 00T BE(IYmaRg obvi at es
t he equi l | rathon ste P
in other cases at least about 0.1 in® (65 mm?) and can be up to about 4 in” (2,581
mm?), in some cases up to about 2 in? (1290 mm %) and in other cases up to about 1 in®

30 (645 mm?). The area of charging depressions 53 is determined based on the amount of
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[ 00144] The racem c m xture of the conpound of formula 8 may be resolved to
provide a single enantionmer of fornmula 9. Known nethods of resolving

racenm c aworoo7zaeutss may be used and include, but are notClrius2eosm31406
crystallization of an optically active amne salt, preparing a
2-carboxylate ester with an optically active al cohol followed by
crystallization or chromatographic separation, and preparing an optically
active N-al koxycarbonyl derivative followed by crystallization or

chromat ography. In one enbodi ment, the (R) a- am noet hyl benzene or (9S)

1- ami no- chaize desired and tieycharasiaristics af dregisapins 66. FTberpeanticlefgiigr nula 8 is

crystalli . e-amne salt of forpula 9. [001 The free acid
of the Saq%ﬁx%(s)%&}s%;?%%#gg@?y 0 htl%lrng%gegbfgg?tn PQeP Vggj,e S #688‘3(@%&?4& e, an
aqueous sodi uRefirsng o€, 2pvactimnis applied toanhaddeel 18ityhway afivaeaiihes2. di -
- butyl -di rbl%na e.%BoCZBO% o] %]i\ée t he ester o{ 4& rruhi 10. .Renpyal of the
-COCR  pr'OPBLENFHEVEF SHRUThHEYC &hiS R SATIUR 'S RYileq Grough AsnsiwisseHothe
sul f oBi C [REsB8ivin BRgtRWEERhéusPEMRA 68U WheTirchRfer&XaRcBum vRNE ¥k 5Et hy
ether or tetrahydrofuran, provides the conpounds of formula 1. [00146] In
anot her apBddagBm is pylled droushpirevwfareitial suciempolenfsvie cirfnistantiald (as
exerrplifi‘%g%p%dga(ﬁg? nds 17 shown bel ow) nmay be prepared as outlined in

. Scheme Icg[d’

Schene |1 00147] Referring to Schene |1, the canphor inne of
formul a 12 i s Referpag odFIGS. 4£ga@hd 6 vaotiurg by beleadheringt sybti@shiodes Z0fis f or nul a 11

wth (I1S-(-)c r.ijnp the presence a,Lewi s acid, such as, for exanpl e,
bor on(t r?ﬂrﬁgﬂé?‘fﬁgpag?lﬁgﬂ%rﬁv lérﬁzi'g?nnﬁﬁ%q’ g 1§ focaied s a]rllgtgfeng@y/ﬁﬂ a rlrg to
met hyllp Cysatpeivlarecad Raxiivak Sadivieshanhe] ¥8AY Shova! infRAGIRI ®hd Facudhgo Si Ngl e

i soner of conpound 13 shown is obtained by recrystallijzation of the crude
product fYGPRIAE RO helenT2 [squpvideshyia Wranping rceym chpsl/ 2 sivilaghe canphor

imne Wtk : ] i : | .subsequent
cyclizat i%ﬁ%&gﬁd@ t&?el&fg(gtgsaén%]%sd 'E)Jé{r%ﬁ%& %&%Lﬂ%g%}% @F Fﬁﬁiﬁlﬁ%{}q 11t?he reaction
m xt ur e . BeVacuat odverlahsustior holes7 Sty is deovided baeiveildpataguurecovery of

the desir uct, .@f_formul a.14.and .t he canphor. derivative o ormul a 15.
The | act é%g%q%isggraﬁﬂﬁg risge?tgvebo r%é'é’?‘iag& tt‘%vefcflgmﬁgﬂl%[y? Y(%fggﬁnt%?meisdé rivative
of fdsmul% ah8 Ibyire previtleeRbmwhd fine Joamne addiEbhtsled GiaGhe sadRCialies by shede,

fol |l oned b‘%'/‘2 benzyl tg’éorof ormate. Reduction of the | actamof fornula 16 with
a hydri dén éﬁmﬁpﬁﬁg AfUE, Eriabel adherige vagiychanael f0unsupslied e pi per i di ne
provi des dofigolfrsbamtls. ester of formula 17. Renoval of the

benzyl oxycar bonyl” profecting group may be achi eved under reducing

condi ti ons sudhembodimenis of thedwegtion,ivacuunelipy G acwcadn lolessId andiSreae at al yst
such as, ;g. | 1 adi, um. QX { ive desir I gwclic pyrrolidine
ester of b% grg%f(g%ﬁ&%ésjg} ‘S@Bf I 00%08]?‘%Fe}§see%eagrtt8re ﬂte)#{%faggtsﬁm%dl?ﬁfqi%@mopti onal |y
achi @fded mdndotl §P td e irater onll of femadapdrtisnith Signiladly gvacudni charmkR100, $xlod of
formula la. [00148]. The ipvention further provjdes processgs for the

pr epar at i%3f) 95@“‘%%&%1@? gqﬁ%oﬁﬁﬂdaﬁ%z‘?ang‘iég%ac@fﬁr‘&‘g@%lrﬁﬂf %f a conpound
of For mul@meresydaciib RffEetit@nbter 6 a label WPRYAdreNo Fhd Bn&WedIRRT @AY, 1S shown
below in fornula 18. 18 [00149] In one aspect, conpound 18 can be prepared
as out | i wegignnléschene 111. Scheme 111 [00150] In Scheme 111, the

met hoxynet hyl am de - val.i f I I reaction
of Cbz-norvali nme%o?nﬁog@n@tg?E%Q{J\}’%lﬁo%?é}g%ﬁét% ﬁ%?gﬁaﬁgéfnﬁﬁgr%%sence of a
couplZbng (seedd€nl). dudtis emmbodimgnt, vdciiin 1Re dAds used tobpptpvpoumd/infenfoyermul a 20

with a hydrid ent such as, .e.qg., lithi al um num i de or

G | Sobut ST AR R Py e issipt il T SR ER &nd 10 oc
provi des r?mfn\g%jve@llot@mgund of fornula 21. Preparation of the

correspondi ng cyanohydrin of fornmula 22 is achi eved by reacting conmpound of

formul a 21 wi tThe ypcuaeanibe gppliad, asapedbmiipgexampleebusingybyacHsMpM®y ani de,
in the

or a venturi attached to a compressed air line as is known in the art.
30 Mandrels have been used for in-mold labeling in injection molding operations as

disclosed in U.S. Patent No. 6,007,759. The disclosed injection molding mandrels
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presence of an alkali nmetal thiosulfite such as, e.g., sodiumthiosulfite.
Hydrol ysis of conmpound of formula 22 in the presence of HC in a suitable
sol vent swohoers24ms1g., di oxane, and at an el evat ed t enpecatuse@s/06f49¢ r om
about 50 0C to 110 OC |l eads to the correspondi ng 3-am no- 2- hydr oxyhexanoi c
acid (not shown) which is converted to the Cbz derivative of fornula 23 by
reaction with Cbz-hydroxysucci ni nde. The cycl opropyl am de of of fornula 24
is prepared from conpound 23 by reaction with cycl opropylanm ne in the
presence of a coupling reagent such as, Renoval of the Cbz group

e.q.,. EDC |
to give andulepostagtrisally mnﬁuctalgllsyqrwa%qﬁiné@g a Hgwibler fopmanaierial @t orger
conditio c , \ en . : hasiddma cat al yst .
(00151 PAFTRo AR suf b HHRRE Pl R R R K
cycl opr opdoasisteet anfl pFarlabd] alat8mers oprispianedvalkofithe femlepaten beshusedit i on

(see, e.qg., A Doemling et al., Angew. Chem . . - ). Schene
IV [00 15%1’3%31@9@%3“{‘%9‘@%%@6?\% e’&‘é%‘BF?SB’F?“beim%gg?d\)’écﬂel]fﬁ%'ﬂaﬁg{%é?%%

cycl ogr opull cles@dea Rk 8@ padschtGhiidrd cad AadidohAly] e thicknesadfbotbair oduct s,

Inc., West Col unbia, SC 29172, USA) in the presence of trlﬁ%nl'roaceti c acid,
opt i onal Injeterial exedqsreasewitle ugsrdugio Reyimiseding t%ﬁ{rilﬁweormsm &€ the

cycl opro%\ﬂ %@i}qte of fornula 24. See, e.g., Schreiber, et.al., Og. Lett.,

' 2004, 6, 433X, The internediate trifluroacetate (not shown) is hydrolyzed
during i sol at iAorindicatyd soste,comuioel 18 ipusedite transfsy anRppitien a lgpelishest &30

protectin rou 0. gi ve the un f | i er
reduci ng tﬂ%ﬂ‘ﬂ?‘i\gﬂiﬁﬂg aliegrpga}ogﬁlgwfn&gg%oﬂ %lggtrmf%gi%%ﬂeﬁhégﬁgﬁ@?odé%odi ment ,
the hydr exiinagé soraonPEBNEe-@ikit theldmscan B3 utiizedhe mpke heled contgioerddng t o

met hods described in U S. Patent Nos, 6,0%?,5(12}8?'. 6%87 53@ (?nd 6,.639, 094,
each of HEHWosParBI Rl 48 o IF R he,gKrARded plastis comanetnelpdss Adpdle *1 501547
Al t hough Sﬁo'ilnfonoz@é}ﬂ%st@ﬁ al%?;%i‘m)n' 15 WGBS AR Bsdehibledng fordh @bRlecavity usfitiag e t he
synthesis of a specific conpound (of formula 18), the processes in_schenes
111 and Ithe centaiber hasiag, at deaprand sevitiofon Beatine pd/anepslisg ikt imat leas one pho155] | n
anot her epbodi e as .1 : ' : b Sh i ALl t her
provi des tgggﬂa!?caé'g}sor gﬁnaa l? (frg?ér% ﬁagtg réégﬂ @%l%%gg??igt%%ﬁgﬁﬁ E%rh(g;éélgztor mul a

4. Schene tiatfaf B de deitedefinigs the side naites) Ybtha chiteipet, conduitimeas far of For nul a
1, wherein R3is -butyl, is reacted with rotected amno acid.of formula
26 (wher eVAPlYInEStegm tﬁﬁl?erﬁ@aBli‘%?%’E‘Pg G815 B‘Efﬁa E?f*aagé&’ﬁy BEAP%S o\}lgg V@ﬁc er acidic,
basic or hydf RegBaLd b GeRdId tamg. di fferent fromthose used for removing an
R3 protecting group) in the presence of a cqupli ngére gent

) to give an
ami deester of Indrepresenpipyention, lpb@%%qrit%i@ér@ﬂdﬂﬁlokie n 3 Borkpatpl P‘i“?}‘%?tlol’i‘e
am de- esL ol 8% nloRfiHi Badein b D1 Yid b3 368 d&%kﬁ%%gisﬁ&gﬁﬁﬁ%!{‘ig ifféctéqul a

28.[ 00157 ctron o m no- contai ning c oun orfmula 28 with the
pr ot extt edleastranthe dasedtn? Anala pottienpothe modd afjacenttbe phsernd theepgtiner-gibges a

tripeptide of fornul 0. [00158] Renovin he. i.ng. ar in the
tripepti d'é"oc')l?ar"flﬁ?ﬁ&?‘g lg(ga]b[:{g&]daggnaée P?‘légn g%h}?guﬁuﬁ%é%{x}r ge‘%]f)gki g(h;rnul a 31.
[00159] Rea&tdheI fibd s tRBoRdsetiidrP@idsitél erovidef atiemin glcadlingicaity within the

pyrazi ne- 2-carboxylic acid, of fornula 32, in the Ea&gggtce of. a coupling

I |
reagent youwerdbell. Heheutes surface g peishell melds thegipternal sy °C8B4EE] My dr ol ysi s
of the es -am_de- 1] [Wal=¥ : 3 B3l Thewiates t he
am do-tri %g%?‘f&glgyclaaglf@ggg@ g%dmhgtgﬁlaﬁgtgﬁéﬁfﬁsgggilﬂdgest heggm' go-t ripeptide
aci d 26 f portioh 20 Bebpaiatds Withen famiatecpontjaty bk yithrialid sheet HgPWmeéslona af he

f | i t qi th - ey @ 35.
Coo162) 1 Aneeif et e G gl o R et B SR T e 2

of fopnul g &5 include an inner female shell which molds the external wall of the container to the

label sheet and a mold member fitted over the outside of the female shell so as to provide
a heating/cooling cavity substantially coextensive with the female shell and about the
30  outside of the mold cavity. Suitable conduits are arranged to supply flushing steam or

cooling liquid to the heating/cooling cavities. One of the conduits is connectable, under
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provi des the conmpound of Fornmula 4. 4 Oxidation of conpound 35 may be
achieved with a variety of known oxidizing reagents, such as, for exanple:
chrom ¢ awpaodm2arset one; Dess-Martin peri odi nane PCT/US2006/032496
(I,l1-dihydro-1,1,ltriacetoxy- |, 2-benzoi odooxol -3(I1H)-one); sodium
hypochlorite in the presence of TEMPO and, optionally, an alkali netal

hal i de such as sodi um brom de. [00163] In sone enbodi nents, the
configuration of the hydroxy group of 35 is a mxture of Rand S isoners in
the ratio of fromabout 90 to 10 to about 10 to 90, typically in_.a ratio of
about 606er0310f¢ frsaalue meanst 9 BBSSAEETAGATCAN, CHRFLAIHINg KT ThsEAd of ¢ he

hydr oxy gr.a ’ hi.onmeric
excess o% out %}%@,@Hl??gg%%%aﬁﬁ&ﬁ%te &@?Eﬁeérlg&e;ﬁg%g%}r%mg(ﬁggﬁeggoxy group
of conpound 3B3nkatotiimeenSoftha iofllicaity asedin the praseehimmentiomds shovenda &8Q. of about

90% ee. [00166] An date bt a r d herein, na
be used \[Kn%? 8;' %H&?ﬁﬂtof’gb‘}lo%f?fﬁ ‘F‘%‘Wfaﬁgl ég?in g%rﬁa%%&gﬁ%tb%%me deIS| r ed Y
pr ot eé‘selﬂv@ﬁﬂlcﬁi $81ds BRYcoRBIME itk §id bhde At tndutith dihgectdﬁldloallsztmlbr iThe @woRW , P -

P3-L2-P , or P4-L3-P -L2-P2- noiety ACOU|II’I% g eW|t sucha
noi ety minelusies sater pasidoroLk2 andifergale ﬁ@“@érlrl@@g‘éﬁli‘tﬂ WEFSEEPED IR lead{%? or
reactive %HwAl‘ﬁ%'fﬁ%etc&%ﬁQ{ to b’é%ﬁﬁcﬁedsTﬁ@ﬁﬁ@fe%oﬁf@rﬂﬁZhﬁ@Qc&@@B&tM 1Q9 coupling

condi ti off coupling reaction includes a suitable solvent, the
am ne i naadmonmemhlelitliszﬁttechq@r tigf coogrsegtioruso 45.t0 leave2 heatingispeling @pity about
0.1to a i.f e carbox ptide
coupl i ngqggg qﬁﬂﬁélﬁe T P 10% T&Ié%gg&h%g ﬁlﬂfﬁé‘?g%ﬁ@gﬁﬁeg%%ﬁ

couplipng fom¥% ahﬁol@lﬁfgrshﬁﬂcd)ﬂdt thie int&inbLsui fcdshd tiedasemid side whlks afdzect | on m xture
used in the preparatjon of the amne, or in a |ffe ent sohgﬁn??aeTo this
A

react i on cAptRings &d tbﬁbeﬁhéa/ﬁf’%lir{géaﬁ‘é)f bhds prstagiip %‘V%\%t t he

reaction nﬂal&%@rﬁ{élfeﬁll hktﬁlmrlﬁauaﬁ‘saabxﬁmf&m% §el11100 0C5
preferablaggégg\?\%gﬁgg Cto abo&terbﬂ?o 0C. The base ‘and peptl de coupling

reagent dee vtﬂmma]dsldd: elxtﬂmdh surfricss efrthe bagkiandh side wialls pkt the ceHainer Md@enper at ur e
in the r %@gm ‘%{1‘8 2? w%ui/h s ?’H%‘i%ve@?l% GutRiSS Eha Y LHNRE Bs ﬁ‘)t}ﬁ‘H@m@O Cto

about 40 ica i ary am ne base, such

trietjgyl Qlfﬂeaﬁn%/ﬁboimlg pm@yllzatbbweamtree%mmemhelhmmthc pipchold@}eHMU ThlBN

Nret hyl i m dazol e preferablyt i ethyl am ne or di.i rop h e. The
amount  ofouffs deatinglsgoling i?é(H@l‘SaSIu st WSOQ%W{VC%![I’E%G @Sgl se);gJea‘?lgéQw val ent
of the anfhé'&]oldjcra@ftﬁ raphy eﬁBodlﬁ@ﬁﬁof@MﬂﬁelﬁloﬁCﬂ% il ding Surfbe bifemaldshalipl es of
pepti de coupling reagents include DCC (di cycI ohexyl carbodiinide), DIC

(di wpr opyl22as Smmthm de) di -/ >-tol uoyl carbodii m de, BDP (1-benzotriazole

di et hyl phosph C h i I EDC
(1- (3yd:omet lﬁyl 5ep§ré§tﬁ)c§/ %‘é%hte? ﬁﬁ%r car Ilﬂgllelp %%cfgl lﬂgﬁgﬁ%gfﬁggﬁ;anun C

f | uordode, at ay andisf the atolldiobtiey mﬂ'&iﬁieb {crats diGent yhe ifharderodle smllrﬂnél anelth

hexaf | uor ophosphaosphat e), .DPPA hen hos a2| )

(benzot r BgBber|of Weoé]‘ifl‘ﬂelp?(‘l:ﬂn ﬁf E?‘r‘fer‘% eg e@h g@exa Fuor ophosphat e),
HBTU (O hi51188 @4m beldi¥posdd &Nv%nth’ecétﬁpdrﬁﬁﬁtdﬁmelmmdlpm at appropriate

hexaf | uorophosphate), TBTU (O benzotri azol -

1-yl - N, N, NSltNhS,tt@tS?aéﬂ@tcﬁmpemﬂﬁﬁ tQe§th®dt r af | uor oborate ), TSTU
(O (N-succi ni rﬁ)&éﬂdh# a_{}J_aLIINI tin%ugh?ﬁer ﬂ%%gﬁ Hrlqgh&ﬁbés@ﬁdﬂdiéé@ﬁﬁb@reﬁt e), HATU

N-[ (di net hyl am no> triazol ] -pyridin-
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conduit 125 by a pipe 115 that can be coupled to the male portion by machine screws 113

and sealed to the conduit by an O-ring seal 111. Steam or liquid exits the cavity 121
30  through an annular outlet 126 adjacent the right end of the mold tool. At its left end, the

conduit 125 is connected, through a valve port 127 to diametrically disposed
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(di et hoxyphosphoryl oxy) -1, 2, 3-benzotri azi n-4(3H)-one), or PyBrOP
(bronotris(pyrrolidino)phosphoni um hexaf | uor ophosphate). EDC, HOAT, BOP-C
and PyBr GRoan@/qumsierred pepti de coupling reagents. ThePamuisaaoc0824pept i de
coupling reagent is in the range of about 1.0 to about 10.0 equival ents.
Optional reagents that may be used in the am de bond-form ng reaction

i ncl ude DVMAP (4-di net hyl am nopyridi ne) or active ester reagents, such as
HOBT ( 1- hydroxybenzotri azol e), HOAT (hydroxyazabenzotri azole), HOSu
(hydroxysuccinimd HONB ., (endo- N hydr - 5-nor bor nene-2 53-di car boxam de)
5 Y oo RSB T oIS MR Bty 16 0 ananyie e e[ 60

Al ternati yiRhwh) irPih8 olRY sirfREbf M8 odfdh BRIVI2DNTIR vAaGiorive 7egH by 8biille@f the R1
carboxylic acid, such as RWC(K))X 1, P2-CC=0 X1 P3-L2-P2-C(*"O X 1, or

P4- L3- P3- bya pringdogjed valvigtmeanehen 16§ disposed at the Ipfiug of Mgtcopduitbdeandeact i ve

o oups ey S ERGR Pitve GRS AR TRE MG 60 ol a SR SRt 0P

- SR, - SAr actuating Beethani§o OllEHalveanetzen d 3G hasen gxiad pessagewgy B upmeatsd tsed

herein ar ngwn in the ar see,.e.qg., T.W. G,eene . &.P. G tz
"Protect i g’g%ﬁa%iﬁgtu W‘gdoaa{h} &0 @ﬁ’t‘%@gﬁpgﬁssedﬁ“&o@ﬁiswpdﬁfl t%‘l’ﬁ% %Foé&thﬁ Sons,
Inc. (19993lve ARhbENEIIGRE hdsSige %dmnﬁtocu&e fnBidscabRpko astiy angt @sejedting t abl e
protecting groups for_acids I nclude -butoxy, benzyl oxy, allyloxy and

met hoxy mefelted coptaingsfrem thy meld qaxisy bl 8t thesndiod hegholdpe pele- ami nes i ncl ude
9-fl uorenyl met : tiy s pegga& te,
trifluoroacet aﬁgﬁ%}gﬁgﬁgﬁg?%&;%%ﬁgshﬁhd%%% e. ﬁ%yﬁﬁ%igp tgfﬁ{egﬁg% cal groups
are khdwnhedtiag/coelingravite &2 vig atpog 18\ thezep mpid-rhemip 123 rwiidh p@t B3- L2- P2-

portion of the ot ease, i nhi.bitor., ampl espf .such gr.oups.. reported in
Phe ol osriasciallss SRR sHP e Sl 3 AP By S TS B BEriAB0: Vo
02/ 08198, cAMRyQAd a/dnhdlar YD 286 8BdBahnuMOnAR7fOId 136 adjdénd the@R¢dnd MEhEO3/ 006490,
WD 01/ 74768, /WD, 99/ 50230, WD 98/ 17679, WD 02/ 48157, US 20020177725, WO
02/ 060926 MOl BH30008828, WO 02/ 481 16, WO 01/ 64678, WO 01/ 07407, VO

98/ 46630, WO 0f{( 5932 amxg&ég%ga%aed MOnHRALBFARuitdbR: 28 AR, fo\O

00/ 09543, WD 99/07/34, US 6,018,020, US 6, 265, 380, US 6, 608, 027, US
200200321 18 coginnastagiied belowzade soxdied tasbedd savéigshrovgh ogmipg234, WO

00/ 31129, 4 whi ch

are. i moor SEF SRR RaRDr O Patdeid Rt PP g BF U SRR T o Lo

i n Schenetothe pymaldshengiee asd esnpedtsdiver fuhisel ishdped portl @0l if the itneefeamipound of

Formul a 4, present invention is, . howe i.ntended tq.i.nclyde all

Crerof conshll GRS RmminEi i w0l ey LILpaRers iy fewep detig fd/frud

st er oi SONBgsuna&IveiR bRARRS RN baVith 188 8K J¥EkRAdy e uppIRGf teApREd Sir

cont ai ning carbon aton(s) of a different steric configuration, %4%. , LABELED
AfRCROEMES e ©

CONTARSERErou ghEmanR AR Qs RS oERUNRK NG TEIIGE

| NVENTI ON El i i I i a

di sposabl 5&1’88%'3}3%%?{,)22&&%? ﬁ%glsﬁgo a?r%ﬁ%ﬁgn fP ngérgllq{s]%%?g@l%e lggﬁ{egsile e?ég%ﬁ

machi nes #rdndefa omddingayclecmmoribe tostan the mdéldedenteiabr an ddabe partiomhk® t he

di sposabl e cont ai per. r rticul arl he present invention relates to a
cont ai ner pr%Eogf %&wﬁ/giﬁﬁ@?ﬁ%@?ﬁﬁﬁ%@@@r esin beads with a | abel sheet

di sposed about [1f sider@bingild & Ubtaiaes thefferhile peitidavial s fberitled ans maker . The
container can be used for holding hot or cold Iliquids, such as beverages,

or foddls BeRRnA42.ia8 ke il cand expangable nd/epre ireRdRd P opdATE | ke. 2.
Backgrou “%'@E&d&%@%&@%iﬁ &A1 88 Ofa PRl sBidel pbRS 40 HHEB faRa16 GRBiner s, for

exanpl e cu6
When the mold cavity is full, steam can be injected through the conduit 125 and the port

135 in order to flush the inner and outer cavities 121 and 124 with steam and thereby
heating the mold. At the appropriate time in the molding cycle, the pneumatically
30  operated valve rod 131 is actuated in order to withdraw the valve member 130 and permit

steam to enter the mold cavity 118 via port 127, the passageways 128 and the annular
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and the |ike from expanded thernoplastic particles is well known. The nost
comonl y used thernoplastic particles are expandabl e pol ystyrene particles
known as WB3po7lgpiscal |y, pol ystyrene beads are i npregnhatet/useaod/ 032486 owi ng
agent, which boils below the softening point of the polystyrene and causes
the i npregnat ed beads to expand when they are heated. The formation of

nol ded articles frominpregnated pol ystyrene beads is generally done in two
steps. First, the inpregnated pol ystyrene beads are pre-expanded to a

density of fro 0,12 cubic foot .or 5 to 150 qrans per
i rer . sognine R el ponicaa R SmEit o8 Biraniebieaf bedly e fur ¢ her
expand theaytye- expanded beads to forma fused article having the shape of

the nol d. The expandabl e poI ene particles used to make foam containers
are general ly mgﬁ&%a f o coy @xﬁ{e PR dA7 polleme prd endlisg ligriddesss,

i oh TSyl wlp@ea%@tzsaﬁegm@st&& qféaﬁr%/ao%ha%ba«ﬁd@gf@ﬁ Gfd 984 head

sizes. Typically, meterS are ’within the ran roma out 0. 008
t o abodit 0Ordgfta qeohth¢ atwbditooDarl the mmided tcoftathenmherc@fierbe okl poyt,tomuas are nmade

fromparti avi ad dianeters as hi as 0.0 o desirabl e
oot out aaie B (10Re SRR cB PRt 53s PR BEREE dhiadifat  ng and
struct ur alvalpé ejaer3tliags valve ndehibler C30foahdpARsagowaykal 28tiy ofdel ttf ewalrdpbites on the

out si de surfaces of cont ai ner. One method of obtaining printed graphics
on the ouft¥l Cgﬁﬁ%%é’ilt%?elﬁawrﬂ fAheip fr%ngs?%?a?%nth% cont ai ner and then

printing on they @iy sind6difihisdE theQholl R8viGARERIIGRE greteie%eﬁmoﬁ Sk Sh@RPr oach

typically results in lower print quality and doeS not convey the desired
comel @i ain Fikage Thatvwe-hat m@éi tooH1 I0niar pwe@cm@e tebelep cotaider ascordingrte ther i nt

| abel h d f
R Y T L

Al di scl osetudas malehmdumrﬂdZapa&mdlelpoﬂuon 154 otlichiargaskahisled, foﬁhasﬁold f oam
abel.ed E hat j ncl ude sing a heat gg%secondary

t S
T 0t R BelR e a4 e pio e Tl DEion TAP AR O A 9 T (o
graphi cs GafchRan 8o Rdlidest mmmewqua Sind%ntolRs ShdlEId0aHRd ovalst the

consi stency, due to the nmany nmechanical steps involved is a problem Also,
t he séam pestiapeo oifedeave phcatigéeoling eavity 46 & betivisen thefouten shedlapdshecagap bet ween

the ends & CtlE)H efﬂe%gf% ay Hﬁﬁ% oﬁteﬁ F‘l?ellcfgﬁﬂﬁaﬁ ﬁ]l%fdl &u{ AEET AL 19%@?6 n, the

| abel can be poorly aligne ica overlap e container rimor
base, andéufacehef thabmsk arndiside wﬂs bfthe t:mrtamergmd theeheaeng/m chdty Irdnis be

aest heti cal.l ttracti.ve | ead to,ineffi.ci ent,.cu as wel |

ot G Pistagtft e b ik Bk ot e sl BB HBoR TR Kbl S5 Foce.
Attenpts @m%ﬁ|1§£1rfcﬁﬂe§‘é39ﬁiﬁeﬂ§§1ﬁlrelsﬁﬁﬂl@J\Qﬁlb@ﬁﬁ)ld@&ﬁ@eﬂ&ﬁﬁl sattherpras t hrough
inmol d | abeling techniques. As an exanp WO 01/ 85420 di scl oses a net hod

and appar besgenf side waflapige awteaﬁaﬁméedomma& mempeyrkoaivyhach is difted gver tharbel
t I | di
Cycl e, | nOt o Bftk Raffle SR Bakedneh I RRIREL AL JBUBLARCA R, T, ¢ "
t r ansf er r &undby shell phd thgeop twald mgmberv Eis omephcalnng/poﬁa‘gd:af/my)m sabsamdioly of f 1 at
| abel s t he d The | att
o mount o8 BIFEVE R e e i B MY SARERBIEROL . LG SRR k- up

station anﬁzeﬂtmteﬂfelnﬁﬂ&hhgsmffaoe@&“@sinﬂ@blﬁllrlgzsmﬁdo@n havi ng a nol ding tool for
nol di ng expanded pl asti.c materi al rmz core enters the femal e
mol d part, thelheense sqetipn preboysr %éoahpéwilequm@h Terandy seairehieetBerai ned on

the val | gfaridag of fiEHAd mah ty Baid 16d°ﬁatth&1uhaffeme@hemm hbldéribdrE nod
i ncl ude inconsistent | abel g acenent and di ng consi stency
the female portion 154 can be secured together by bolts 167. O-ring seals 168 can be
disposed between the components of the mold parts, at appropriate positions, to seal the
components together.
30 Extending centrally through the core section 169 of male portion 152 to a position

adjacent the left end thereof is a central conduit 165 through which flushing steam for
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as the many nechani cal steps and vertical orientation cause shifting of the
machi ne partsand | abel. These problens result in a | arge anount of waste,
i.e., conwaiznevm4tshat are nol ded and/ or | abel ed i nproperCy/iapaoo3IvOt be
used. Additionally, in sone instances, inproper |abel placenent can result
in containers that |leak. There is an unnet need in the art for nethods and
equi pnent to produce snooth surfaced consistently | abel ed containers that
can be manufactured with | ow waste at commerci al scal e and overcomne the
above-descri bed probl ens. SUMVARY OF THE | NVENTI ON The present invention is
di r ect ed 1egting thewnald dering piplsatieg ercaoking s dodingdigisfor eanlingdemaldrier s.  The
device i ﬁj PLA it [ ne .rmandrel rail
orient ed%ggggﬁﬂ?%ﬁ@?&%ooﬁ? e n{:)%é& ?g\llli l%iggh?ﬁaé ﬁt?a%gm{‘cgo%%{"%ﬁ%flés cavity car
adapt ed tesliveree tathe ngnduit 166 dyta piprel Sfothat cembe tyupleai tb theahie @ortanibgnoved

posi tion, .ransfer positio an mol di n 0S] 1.i and i nc¢luding at
| east onemg%l%% 6 egvosralnﬁgﬁﬂ%fftozhe[ %‘gbﬁw a‘?rgﬁ“’d‘ggﬁ?@réle t‘i?&?%‘llfoé‘FA edtsihe nol d
cavi t\5 r adality 46 hkrughiah dnsiia duyleCES6 AGRBHAEE £ight FRY 6f Mk ald Rlol. 838t one nol d
cavity rgllgé-e{?q?t ween an_extended position, a rel easi ng osition and a

| ¢

) ! . POs| .
mol di ng pERieRe-dhE canduit Aot sdPhepctrd, thepueh agiivermerte SPén diapwtrisally diepeses- par t
mol d, wheg8iaekhR 18 %&uﬂﬁ%ﬁﬁ%@itﬁ% ARLRaRB/ {980 arﬂfumrgfam!e%g Rkt Y when
the female and nale nold cavity cars are in“their respective nolding
posi t i onsleft e portiemelfthe outar shall d60.eth ths embedinsntragnader greewt 168rie mandr el

rail bet . I Qsi tion d an.i.nserti Sitd and incl uding at

| east ong%ﬁglr? Fe e%g%éélgtg (la\% Rogt fssggflg&ﬁehepﬁ lgﬁtg%?lg&g‘iagl‘%%h)ﬁ'?ﬂﬁ’ Wﬂ‘ffr@?%e

CTanster posit Lom 1he nandr el car el g Ohe o e <

adapt ed t‘%’ng'ﬂ% w%w&&wﬁgﬁé?ﬁ&?ﬁ@%’r‘iabﬁtr‘é%IZi]i Preieeting Bpyeh de ¢ondeit teed e porti on

when t NeranIE bndidfatic SortilirfedhNSh! TRNvAMASHELL 190%al AealiRIsgHdy Car 1S
es n

in the rel easing position. The present invention also provi dr el
that can (8et shewd) ¢annedied tabe/kalloscyalyeer agwatingrodridliimpéroieseana té be st base

havi ng a di i : ' i Lon D2, ere D2 is
greater tsﬂgﬂ%%?&gg%lﬁé&é?&gﬁg a@%ﬁg?r:&gé lrt#]eg:ro glﬁ?l figﬁ}jo EhY* eoaﬁiéﬂltoﬂgi nal | y
di spd$ed hehiomtthd heldfdavist 138adeingnik mbiliegoled base; a plurality of charging
pi ns position I.n depression l.ong the mandrel syrface fromthe first
base to the s%@‘@hﬁlgb%gl a CBP@WZ]WF arga t%&?Y%SWBH@LtOﬁB%P‘E%ned al ong the
mandr el sienfigeioling eavarya4 vaasdt 1756n W IEACEd 6f fehAR JORGH B4, %ﬁﬂt&abﬁes a

non- conducting material that is not deformable or hygroscopic at anbient

condi t i ond? iSTFRENEFted e sujtale stnpbncandpit et shrvevi Besssteenmendigahidexitdibni ng a
e o RO i ARG el IS MAOHRL ARG 02
20 At the end of the molding cycle, compressed air can be supplied through
passageway 190 in order to blow air into the molded cup and facilitate ejection of the cup
from the male portion 152.
In an embodiment of the invention, heat, which can be supplied in the form of
steam as indicated above, can be applied in a heat cycle in the female portion that is
25  independent from heat applied in a heat cycle in the male portion.
Expandable and/or pre-expanded resin beads of a suitable molding material for
the container as described below can be supplied to the mold cavity through a conduit
(not shown) coupled to the left of female portion 154 by a coupling unit (not shown)
attached to female portion 154 and connected to a funnel shaped port 180 in the inner

30 female shell 162 which communicates with mold cavity 158. Delivery of expandable

and/or pre-expanded resin beads to mold cavity 158 can be assisted by the supply of
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femal e portions of the two-part nold by positioning one or nore nmandrel s,
that hold a | abel sheet using vacuum applied through the suction holes, in
one or nowe 2evahsiporti ons; and rel easing the | abel sheet/useomshadbenal e
portion by stopping the vacuum and applying an electrostatic charge to the
| abel sheet via the charging pins in the nmandrel; positioning one or nore
mal e portions of the two-part nold in contact with the corresponding femal e
portions to formone or nore nold cavities; adding expandabl e resin beads
or pre-expanded resin beads to the noJd cavities; appl a sufficient
amount of CHRREsSEHAIr @@%WQ%IWZIP%F{% o) alsorpouplgd f%@%{ﬁ(ﬂf\é%’vi ties to

ef fect exgggﬁbﬁed &k Ao ﬁg ot A8 M EndzeRIheR 8RRl dkGortigAandahid esi n beads

to forml contain ing the |abel ed contalners; and renoving the
| abel ed cportian h52 srefemwateta thaotnd Qfa\nilqldmg cydtaén @rderstem@tamﬁbﬁempld@da

addi tional | rovi des h cl ude:
expandabl %Orgaég?rﬁn%az%go% 6$?pr%§pang’?% rfz@é%ﬂ ﬁ%%glt :Egr (?\%:r zllil?s hape havi ng
a sidesval | wi th ctleravid 5 tdrftsine, ﬂnacﬂerﬁalbpsmpnaﬁdlseasdmﬁﬁéd tbahemadlef r om a

| abel material capabl e of i pt aini ctrostati.c, charge di sposed over
| east. BOTHOR 450 SHOHe FAll brnd GRPACE e o e O KRS At ai ner

BRI EF DES{fHkeh! ity tﬁmxlﬁawww@@t@ el Siipef part 880 ﬁpthsk-aﬁmyp@%nshow ng

the relationship between fehal e and nal e portions of a two-part nold,

mandr el wiih Weanrdbemold eayiy isshbetteannens tedriested theonghdhnegndpi 16?1 én%fthéps
accor di ng §81%s ﬁeorgeqq? hﬂsh{ tlliqlg ?&%%utérrpc{\%ggé 8}, anfi1%4 viith! sPeafarfPth }3 ect ' On

|IIustratPng a nman rem)ver according to the 1nvention; is
per spett i heating ew mbldaA thn dpmbprdae tmdiimthetnoolding cyele, e pmmaﬁtaﬂy 4 is a top
side el evati on_ view of mndr%dlﬁé)ﬁ or d| he .i nven 5 is a

bot t om si BRETAPLYAYY Eﬂﬁ‘ il dAgpat ‘ErBY"d‘E‘%‘éalYeomF‘H eﬁ%’é‘ﬁf‘ PPt FIG 6

is a | at esgim $€&téQRe ﬁlfolcﬁcakfﬁij‘%@{/la%@ﬁQSWtH@lpis@ageﬁ@?'Q regeiditedannlas. 7 is an
axial section illustrating assenbl ed nmal e and e _portions of a two-part

mol d accogwPrgin@dertie coek/épexrsndatiy @md/g nreexpapded fesip bsgdsdn thegrelion
illustrat} €%wtyasserrbl ed male and fenmale portions of a two-part nold

accordi ng the invention; FIG 9 is a perspective view of a mandrel car
and | &bel i ng aAnthepad bf t cackleycie thefvatvemadonbey 15 aballesdd emhemling tiguidds or di ng

magazi ne HORLPRG e Pt 4 i o RpY bralfefedteRaulst EMBTE T,

vi ew of | gkiet tof doBDRE Snodd eboRaritiifiél il deti lRahitainel) wheredfi@ché ﬁlaIeI]ﬁ)rmdn/Entl on; FI GS.
12A- 12D show stepvvl se top plan views of |abeling fi E aﬁepr’]P a | abel
about a nawbfeEaleRwton] e spparmied; aag cAmpesssed air 15 supplied throug olfow

valve rod 171 and valve member 170 to the passageways 168 in order to blow air into the
20  molded cup and facilitate ejection of the cup from the male portion 152.

In an embodiment of the invention, heat, which can be supplied in the form of
steam as indicated above, can bg applied in a heat cycle in the female portion that is
independent from heat applied in a heat cycle in the male portion.

Additional embodiments of the invention provide coordination between the

25  positioning of male portion 20, female portion 16 and mandrel 12/remover 14 and the
molding cycle described above. When male portion 20 and female portion 16 are joined
to form mold 18, as shown in FIG. 1F, a molding cycle begins. Referring to FIG. 7
(while the same steps can be followed using the two-part mold shown in FIG. 8), the first
step in the molding cycle includes adding expandable or pre-expanded resin beads to the

30 mold cavity. Next, a dwell period can be initiated, whereby steam is applied to female

portion 16 and male portion 20 as described above. The dwell time can be at least 2, in
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FIG 13 is a perspective view of a device for naking |abel ed containers
according to the invention; FIG 14 shows a rear perspective view of a
femal e nowo 20@wi2eisicar that can be used in the inventi oRCTRISB06D5243610Ws a
rear perspective view of a nale nold cavity car that can be used in the
invention; FIG 16 is a perspective view of a device for naking | abel ed
containers according to the invention; FIG 17 is a perspective view of a
devi ce for making | abel ed contai ners according to the invention; FIG 18 is
a perspective view of a device for making | abel ed containers according to

t he i nverfop§fasesptieast§ and impther eagestat knast A seapnsks and eambeaintertOainsomdi ng to t he

the 1 nventians DErart i B deRt kAP e kN AP R R R (D °
operat | n@mmggfmlm@fmwr@thecat ed, all nunbers or expressions
{he spect i cat oo HiedPE PSP hRSHER pETrioacs b BETRE ARTADSEAT ol

| nst arfc esenteys thBendle tavityald dedoribed ot ATROEIOk pefib@es Bt £ boind he -
contrary, the {1eurrer| cal E}gramsters set forth in the follow ng specification

and_at t ace 31Tt Tsang i OREhrasSS Hétasiolfsseeands apdeanerip tadfeindPmg catsen t he
desired REARABLLEH othbl c%&stu?% BD 8Bhks 4l eabe A féﬁ@ o mkQr Pe@fgg' n. At the

very |east, and not as an attenpt to limt e ‘appficatiron o he doctri ne
of equi vdletrres any of the lengtipef tiietdescribedibave. each numeri cal paraneter shoul d

at | east be c r in Light of the nunber of reported signifi.cant digits
and by applyi %gﬁéwg}%ﬁg‘% ‘f/oork R E%R‘?‘”g)ﬁecé? %m?ﬁ)‘m‘?ét WhAPREP!BE t he
nunerlilc al watarig éasted thrpagteferiaty gortsat 16 ad h4lé bbrtibheo hs eadrissiapevef Thde

i nvention aje approxipations, the nunerical values set forth in the
specific c@%ﬁ)ﬂ’% d £ b ai]gast ecinsamp Fases aidesst Jd anbiaother gasepahlesstiher i cal

val ues, heuwRMeEnd EHAGERPl BOCARbAL Bast S &1 45 £1diR bhePERESHA! IVt iRy ti NG
fromthe standard deviation found in their respective testing measurenents.

Al so, it A6 be vy lengkpEtimedr range betgemanyeafiteealengtbmoftimedéseaobdher ei n i s
i nt ended aﬁo%é ncl ude all -sub-ranges subsuned therein. For exanple, a range
of " 1to “is intended to include all sub-ranges between and incl udi ng
the rléci t ed niGuotingnwatek van amtituatodlovhidrough iféredle paotionl lavdina gfitickD; t hat

is, havi Ji ni num yal ye .eq t r ter than ng xi mum val ue
of equal %&VBIBE tﬁ%ggpst%éﬂﬂ‘fé.mg@%dg‘éﬁ’f‘ﬁgﬁgﬁﬁq‘E?é‘ El‘j‘t?f_{lmﬁml D’vnts&n_ges are
cont i nuUOWBolidd\@itet NG USELEKEIPEd WRbURe BEFIBBANA IS NIATUD ANE. TRHIHEM

val ues. Unl ess expressly indicated otherw se, the various numerical ranges

speci fi edhs makeposiongnakes theremoxal of lappled gonteinersdseasien(hslpd 69 preverttenyn a nor e

conpl et e yndes &L ALHEH e invention the follow ng description should be
taken in sconn%cttlﬂon nvqx??ﬁgr%lh@ acconpanyi ng drawi ng figures where |ike

r ef erZdénce charlabtled eontalpertddftypicallyehgaedntaissmoldghenpanddbie repinibpadses of t he

description hereinaf.ter,. the ter su r", “Lawer”, "right", "left",
"verti Calpre,-exq%&q SﬂPiFad,S anggﬁs'%g?nﬁ’& F@%‘ile,as%%é lﬂé?r?l?/ﬁi‘ﬁe%%geatshér%of shal |
rel ate t otlidheasenmdadst 013, &8l ihlsoins idfaneddtae thakt® bR didWin W Jp teunem. However,
it is to be understood that the invention npy assume various alternative

vari ati ofSmafeFestRfp KbgndHcther cases #ptto §Hetle - The density of the molded

expandable resin beads or pre-expanded resin beads can be any value or range between
25  any of the values recited above.
Generally, the expandable resin beads are prepared by dispersing a monomer
mixture in an aqueous system; polymerizing the monomer mixture in the presence of a
free radical polymerization initiator to form a dispersion of resin beads; screening the
resin beads to remove beads with undesired dimensions; and impregnating the resin beads

30 with a blowing agent.
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expressly specified to the contrary. It is also to be understood that the
specific devices and processes illustrated in the attached draw ngs, and
descri bedworroatesfsel | owi ng specification, are sinply exeoplisegocnstaodi nent s
of the invention. Hence, specific dinensions and other physical
characteristics related to the enbodi nents disclosed herein are not to be
considered as limting. As used herein, the term"partial conical shape"
refers to a shape having a first planer base that is smaller than a second
planar base with a surface that tapers fromthe second planar base to the
first planar H¥¥esuitpble gxpandihie edsin beadreortpae-axpandettiiesin beadsfcen be ngeddn devi ce

t hat has Siqm | . - £ | d, which can
be a par ttlﬂgﬁlqg@golnéﬁ té‘ﬂéf)égﬂl ]%%%ﬁ?@ﬁe gl%%%’fe%ﬂ dg%erlll oéx\%agaglgfv%{é‘r@ transfer to
t he femal&paelableand/of pe-dxpandedibeadsad He fello Hmadohmrtandsld af Besctibsdherein

"non- condugt | material"” refers_t teriial that does not readily
cranom ¢ isef fogRibe o Sotsufischs oied aberElsd et and HE abla i aioR and

def or rsabl fase tOBARG t& fo¥RE £hoRled @bntainkr 48ldesdribad héleBS SNRLbIE BaRdeayld &s@hape when
reasonabl e stress is applied thereto at anbient or processing conditions.

As used HEAds Hicludgdut ap ot isitetipghessbiicentaindiasrapolimess piropdrargmasic a _
mat eri al fjofhonhdd: ¢ Myrgglts%&‘b@lleasqgﬁé\éiﬂ LarbRSH 1{1%1}1&19&%191 0% g{ec}r?e ?ﬁr otherw se

col l ect or _accunuf)ate nmoi st ure ient conditions or un e operating
condi t i ondivioylbenreng ganjpgaed didesse alkplgthetidaeylates Ametidaaylbeitridlemlefidse t er m

"surface resistivity" .r.efer the resistance to the. flaw of electrical
current o gﬁ’f{%e“’sﬂﬁv&% e,gpgfgieﬁigf,é:}o}ygpr ggatgsaﬁolggs%gé,t@'hmnﬁgfgﬁ, nafura

non- 1 10m trublgers xguthéte, rublyerARYcbmbinatioMd €iegedrhe resi stance to an el ectri cal
current is measured by el ectrodes on_the sane surface of a material,

typical |y repor{i@de xeybpieise mosemes deelydes utare pat jinyied dpiisbaencs he ratio of
DC vol t aggobRiistRshe, Yiphh-nh@R@éthchd nibiBarSHEhAGS rehbl LRBlosRREneURIL Wi dth.

u
Sui tabl e instrunents for nmedsuring sur?.ace rggl strvity 1'nc eﬁﬁe, but are not
limted thytilsterenddisl angmbndingerit ofiefinycntiore hesring wairhails| neorfonems GMEO Japan,

Inc., Kob del 0. Surface Reistivit ter .available from
Charl es \)@P %13'%8‘@2?&% oen?]f rﬂ}ﬁ%% $t ﬁxgrécgfn%rg,rrgxlnhhr{lwggt%m %S refers to a
bar, I5od,ditingloknzens, cotijbgated dichaqaomlimitthgwkbmplea byhig blitadiend, lisvprens) geve, or
ot her devj ce n._move al o to move a car fromone position to another. As
used her et A% ;I%’Z' P@ﬁaﬁiem%a?ﬂglr@P@?%rY]@@S’ (fl?%ﬁ%‘iy%&‘,& aypPHEtle. 396 nplgier structure

to whi ch dnhgdrRyivhte B JifyldesHAt dIRchoRRE RVhradeRt Rlat ﬁﬁ&}%@%@ REighfbGhe cont ai ns

cavity parts and includes one or nore wheels, collars, sl'eeves, or other
devi ces tepeliasr & mgay embodigentiswé thelinvegtion, sgir¢ni¢ pelsmersargessit i on t o

anot her. ﬁ%ﬁicﬂﬁgg pgg{sﬁriré}re fl%w%vteg:? Fn% iﬁgfe@oﬁﬁﬁ&é b eﬁ,{e}gd,"s{lrf%sh) acryl ate” are

meant to i nclu acryl acryl’1 c acl rlva%lves, such as the

cor r é¥poradiyeteiak ke pedtetrydensf pappropflene) gobltcarbesatas; pylyph@s/ldun dxides,
(et h) acryl,at.es ich the term"(meth)acrylate” is meant to enconpass. As
used her e%‘ﬂfnli‘tl‘fges\t{\%ﬂf‘ﬂr}" pol ynmer" is meant to encompass, W thout limtation,

honopol yners, I epetiiRf smbeHidbit FFARALVERLS, thé Bthahl AW sAMadkanlibaat i ons
t hereof. Unl ess ot herw se Sé)eCI fied, all nolecular weight values are

det er mi né&dPalpblg PalyRtyERae (ERY) RAFIK# omat ogr aphy (GPC) using appropriate
ol Uos i ndl cat mRar e B O Rt s RCRARLE Y Al Rafioh )= O
25  suspension process, from which essentially spherical resin beads are produced. These
beads are useful as resin beads for making expanded polymer containers. However,
polymers derived from solution and bulk polymerization techniques that are extruded and
cut into particle sized resin bead sections of appropriate dimensions can also be used.
In an embodiment of the invention, expandable resin beads or pre-expanded resin
30  beads containing any of the above-mentioned polymers have an average particle size of at

least 10, in some situations at least 25, in some cases at least 50, in other cases at least 75,
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As used herein, the term "expandabl e resin beads" refers to a polyneric
material in particulate or bead formthat is inpregnated with a bl ow ng
agent sucwWoOtb@to2wtsen t he parti cul ates and/ or beads are plcaasdoocn3mserol d or
expansi on device and heat is applied thereto, evaporation of the bl ow ng
agent (as described below) effects the formation of a cellular structure
and/ or an expanding cellular structure in the particul ates and/ or beads.
When expanded in a nold, the outer surfaces of the particul ates and/or
beads fuse together to forma continuous mass of polyneric materi al

conf or mi rig spwe instanedsab keasti1 00 wad frpother ingangsedt least BY0hmy Adso Bem " pr e- expanded
resin b ea&?} dafifeFEetn bGadBr E@(@Qﬂf@h Fesfnec?e'a@s Qaﬁ%@e b & erdl3 \partReESzSopanded,
but not torfherr Raxirum e pansion tactor and whose outer surfaces have not
fused. Asupis@d0finsena jnstaneestuprtm55@xp athst imstafees uptd SOGfiresame epsesiw tool une a

iven wei ght. of, resin bea ccupi es, typicall res . )

I%Ir \é- expaln dmroél%qrr‘faqlﬁ’éaﬂgo g% a’ﬁ‘g%ﬁf}ﬂ%gﬁ%’}?%%&?@%ﬁ ’a%ﬁ%fngﬁl\}\jﬁ]gég t he outer
surf acsfes Q{eratgbeizebﬁ% RRpAAELIE BSinbaesetpré-sgmntiapesindeadsovilldrertingteddiyt i nuous
mass of po

ynmeric material conformng to the shape of t nol,d. The present
i nvent i onthp denangiess effhe E}b‘éﬁﬁrﬁﬁlogjn@ @PW_gPﬁ%e‘ﬁPg 9_§‘I%9§§paé‘plg’?§3‘?({§%r,pr?he _
movenent gf,gliSedl RS it hé,nﬁcﬂdﬁ@&é‘sbxfiweﬂ%emﬂﬁﬂe%%and@ﬂé rdsiiEbda@96di nat i on

and timng of various steps in the inventive nethods and devices. In all

i nst ancespretelpanded fasinsbegdseyred ircthistamdlodinzant casl ecanywiatus oF g#n 1eSURAWSaNUal | y,
but w | oftg.n}ébe accor:ajgli Q,%d t hrough the use of preprogranmed

m croproc%rg's0 f eva%‘ifﬂﬁm %ﬁ% ters interfacing with appropri ate sensors,
actuaters, relmenunftreshersde pattivssizaat cize disritauion oif thecsparcleble resér vos,
resolvers and the like as are known in the art.. The sent i nvention
provi des p@s ‘f"’r@'eﬁﬁﬂ’*’d‘ﬁ?fgreém beRdssep B deigrng rees ]@Wn?‘&_;eﬁl :‘S%ﬁtferél_?\g’can be a
thin wal |s|>v§fcﬁ@é&ﬁ§rovfd@ %;W&#%S 1%%%&@%@. ot PhslirRingRkanple] SModld A-9ve@nt i on

al so provides contal ne at are |abeled consistently and have a_ snooth
surface fLasesRiffragtibnfRarticle dize Anplyreraveidpbieofrem Hoyibp LithdKyeias Japsn 688tPepossi bl e
with prior gxpanded pl astic containers. As used herein, "Il abel ed

consi sten?ﬁey" nmeans that the nunber of | abel ed containers produced by the
met hots and delyispembdiiswdno stifie eeatiion, el dolymees inctbemasindhieat] hevpd weighint s. The

absol ute nunber will depend on parti comer ci al . requi nts_and can
be | ess tﬁWgS%OI?%Ilaé é"f‘?ggef’ég[g[@@ OP@tslgasf#aﬁéOAf% SQIIP GPERAt ie@gt;ggsﬂag%%d%? han 3%
in sone i pebAdca%t I@§S5I008ne eV daf bOUP & 1,006060) GeSonheeSSesUpan 1% wast e
due to m sl abel ed contai ners, i contai ners where the lab‘ﬁ S an

i.e., . I
uni nt ent | 33900 inethapeases upstoSRBH0Qr Theweightyveragy ayolegpler eehhald8e or ri m of
t he cont aj | Hvent.d S akla) LaRsoduci bl e
product i Oh&gﬁqergﬁg%gf;sgrgb%e{gnmt%g%gﬁf%ué ic%ﬁtr%%grbi nt egglﬁya%ﬂ;ﬁesheet i s adhered
t o t h20 exteeitetbdboselr f ace of the container during the nolding process. In an

enbodi mrent of fhe invention.. the |abel sheet can.have a.. i vat ed
adhesi ve | ayerf“c?ﬁ‘ el“ﬂ’é)gg’iled’g Omleélbvﬁf@?ﬂ’ a&frt%)%frﬂeerlz 8%?11?;%1%%?19%%5 Siaagé posi ti oned
in the noldiagAvind Mrigd sRChEY sidgéides in ddwuealsisysttmt s usedidreinpagbiécms def i ni ng

t he ext ernal v,\gal | of the container, V\_/h,erebi% t %Z) I 30129| she\%ﬁﬂ i F J am nat ed
With the ESS{RaKdBeRNSEAQMIFEN ARMEIHIEICORARING A FPagtpl VEx P SYatas [ OGPt he

contai ner . dyg)| éﬂ’ %oﬁ%ﬂLugh?%dgé.oﬁﬁﬁ&singaidB,aﬁénﬁ(ﬁﬁﬂ ffrfaB@h® and/bewhalehed

cont ai ner provi y t vention presents a snmooth circunferenti al
surf a2®. Bgo beadiet o theraqueriue sstm.aWhew tifeaesin beasls gresdispersea in theaquegsel on t he
outer wall of the | cont ai.ner q]h%%d&l nearly inperceptible seam where

the two eRFEHNE ﬂ%ggg%bggwﬂigr?‘geqt%&a@t Yer -arid/ or overlap. In prior art
met hods, such ke @fpasdable thermoplastic particles or resin beads can optionally be
impregnated using any conventional method with a suitable blowing agent. As a non-
limiting example, the impregnation can be achieved by adding the blowing agent to the
30  aqueous suspension during the polymerization of the polymer, or alternatively by re-

suspending the particles or resin beads in an aqueous medium and then incorporating the
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nol d | abeling, the two ends of the | abel often cone together to forma

rai sed seam |In other situations, attenpts are nade to perfectly match the
edges of wbeod7aheisy but often rai sed seans or gaps bet weem/ush@ecpsnes
result. The present invention overcones these problens as any overlap of

t he | abel edges is enbedded within the wall of the container and is |ess
perceptible fromthe exterior. Thus, although a seamline nay, in sone

i nstance, be perceptible .as an edge of a | abel sheet with containers nmade

accordi ng the invention, the contajner surface across the seamline

i s snmoot h? EOWI?%@CPWGWghFWg§ éﬁbﬁ& %69&%35351%%%?‘?%1 ormaterial seam | i ne

has any p%%ﬂﬁlll%&iu@@gés@s Wi‘ﬁéhtiﬁg%&?ﬁk ﬁs%@% ’éhlé%lcﬂzbihg bt @nvetfonhine | abel ed

contai ner, the seamline E i S at | east mm in Some cases at least 0.5

m in ot blstvicz: el declnscb gicdrydrapprbions @mﬁ%nmaéttaﬁ@@@omton@a@ the0. 1 mm and

i n other C t In this
. %rﬂ)%filc?ﬁ §Rh 3l blllltgl?e% e%la%é%%% n@@%n& %her}moggléag drbda: egae;%n

enbodi nent, 3 seam |1 ne XI St e ’seam I n can val ue or
vary bgt weEC saanyt HSTFQ's) evhichl hodlsat aeﬁnp@aiumbxelwv thAscfbamhgng)lmm)ftﬂke@qumﬁnt i on,

an expande fic c alner, 1.5, ous nol ded .wi e nout h of
e cont afTisph dtibitecd Thele Abhat bSO R0 SP RN Tag2eBT £5° w8 bowAs i 2o o
elimnate the Age@eriwiy,ovatdtichy bé bRAUSAVS hesd Aiphatedisldrsdaghs blowsdy f t

bet ween pl acenment and nolding, resulting in a ms|abel ed container (one
form of WASHE or veitEgan Porsed s Kiergla Mewingweent as taught i {bP i Bt Nos. j nt r oduced or
| nj ect ed 5159 4501, T B MY @4 SHRh MBOPA A0 Sveldr-rbRR ARG AN dsgs, whi ch

can be alternaft€ly flushe steamt edt ring preheating
and cooki ﬂ"ge mrghv\petrtanmbf M@telr fqyuiselachbe blogvicpagenhepn raidecthone do BeYopr ovi ded

St eam can e P BRI Eo b RSue TR BB oTT L AN b iR R e "

during cobkidferenddn enbodi ment of the invention, a nethod of making a

| abel ed expanded resin, container, i.s outlined in FIGS Lng 1F. The nmet hod

i ncl udes appl y e anodiment o thernvegtien, thgb waéragﬁ%mnmcl COBHAT BO%or ti on 16
of a two- Eélééted‘ﬁ’énﬁ nifoged, %lﬂ;@lﬁhﬂ%}%t@m%‘g&ﬁ chbbh afked, {,1.9M.a magazi ne

contai ning | abel sheets (not shown) by way of a suction plate (not shown) ,

whi ch1hol t&raﬂa@etthsrtve(&FC}b%ahrlohéa-t@traéluamthanaffﬂmrlaﬂ vddwlida The suction
plate posit b and | abel
fingers ( Ro‘%tgﬂ] Orvé%& an@ cﬁh}ﬁrgf%?{ha gﬁ‘lqg IM %}gﬁ r?gzﬁa%ﬁ(’[lﬂﬁacﬁdsréﬁ 12 to

provi de aperﬁmﬂilcﬁéetllmhcjli{ﬁq 125), dlwetoethidne {HF(ar]@)rﬂmddl,]erﬂﬁﬂmfrodtMei(HFént ion, as
shown in FIG) vvhe the nethod is aperating continuously, male portions

20 of twodfRftm "I“H”it ARy PIOPAE B4 NG Oune JhP Sy 1SODF A ached t her et 0.

Vacuum appd1§skntahis, %%n'ﬁa%@%e%nééz&ﬁ@%nbﬁ%' BLIGYuBiro\AltriRd from nal e
portion 20 and is its base via vacuumin contact with remover 14

(FI G 20 B) benmn@ukfmytlhwzm f4-axybenzene swfeavirseavieprbagifgr etolueneionyl apel
sheet 10 lFaC e&gﬁatzidgn@aq hpazfogfzgllng%?{ elg(%? rclﬂlgetﬁ II@N’ %QIHOJD?GQCQJhﬂ‘EAZh?@P §10 s

held in p way of "vAcuUm ap rough ohe or nore man 12 and
| abel sheafthyﬂfhzms trigdireq sextuees of pitsé 4cidaicsodiunt biearbemsd, @n¢g cohbioatidhd by

st oppi ng the ﬁacuum and applying an electrostatic charge to the Iabel sheet
10 via ch pins in the mandrel 12 and optionally applying a "puff of
conpressed al r IrfJﬁﬁﬂmﬂﬂérﬂloﬁth%nvdnﬂo@mh@lﬂb@ﬁig@eﬁt cah bk PrRsédiemei on, the
mandrel 12 is free floatlng when positioned in the fenmale portlon 16. The
free 2§ oaexnagdsbie iesia bepdsaipes-expanded rein beads st @ keyel of less thand 499r%i 8n 16
allows fogohlgndeslded iehels TPLhAbanamil; A0 BYRLOMoROQRSEHS 10 the
prior art, ere [ nconsistent frandrel - nol a% nnment results In an

undesi r ab P/§4 ahd ghot}mrcbws rafging Ko labow@. cwnYodd labwui 3(Swais Yodhpsddronathe taight

enbodi rrent gleresm ealHventl on, the gap or space between the | abel sheet

Any suitable dispersing aid can be used in the present invention. Suitable
30  dispersing aids prevent the resin beads from sticking together when dispersed in the

aqueous system. Examples of suitable dispersing aids include, but are not limited to
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on mandrel 12 and the inner wall of fermale portion 16 when mandrel 12 is
inserted in female portion 16 is snmall. In this enbodi nent, the gap can be
at | east WOQdg7/i2m7530ne cases at | east 0.05 and i n ot her pcagmssooan3iseast 0. 1
nm and can be up to 5, in some cases up to 3, in other cases up to 2, and
in sone instances up to 1 mm A smaller gap between mandrel 12 and the
inner wall of fenmale portion 16 provides for nore precise placenent of the
| abel sheet in female portion 16. The gap or space between the | abel sheet

on nmandre 2 .and the inner wall of female portiopn 16 can be any val ue or
range bet &B%lﬁ dﬁ’ﬁ%dd’(at"trﬁ@s‘ﬁ%l?lﬁé’@rgaélﬁ ubgenegstuch aplricaicsim phospate ZnD, f enal e

portion léxid¥itehtohad)@dic, Xa684, mdinB9sh Tcﬁr@ﬁﬁéie,éahﬁﬁiﬁﬁrﬂ oxitle\¥nll B 1S Tl M

mandrel 16 (FIG ID) and mandrel 16 is wthdrawn froma position

hor i zont af Yateppdadeinelymasisaetntsenohrinyl eleohd, allsylarylsulfonates, bydayxyiethyin f enal e

portion 1 t U fr I 4 and l.abel ed contai ner
24 falls ge\}\gl;[/tg ?’I’—Jlbga\éﬂﬁ)g ggpfihﬁgt?ﬁe%%%%?%@ﬁmqﬁﬁ%ﬂdﬁé%r’?fl ﬁg}? lﬁﬁee??éflgn portions
16 and nalieeapelkyl ngerGuiitnatespsuyphnt sodbim dddecgtbensedaptieshatsaid t hat when t he
femal e portions. 16 are.in the renoved. position the. mal e portions 20 and

fenal e po?(fl?%ﬂ%wf%thﬂe@f‘gﬂée§H“b8 et ofif eweffnti%ﬁﬂamsaasm&ae inglydes ot her and

such t hat trisalelunt Rieospledtetogethbr WIS a 28Uidh Sinbdt A chrRABIFRHP IRE hinBBatO"
extended positjon, the nmale portions are spaced apart and not I n contact

with the PERafEPHSIRE pidmecessary will yayisenending oned rumbsr of Sastopobwtwitihe t wo- part
mol d 18 apg ff ' r r [ t f | d cavity
(FI G 1) Bk 2 R LbA o, B Bl b o 0355 ol P TRl e acae
t o t hE) noleastebautilyl anddambe up fa aiogh2, imswne tased ufheabouts], appin @herfcagesa

sufficien e ti to.the | d cavit o.effect, expansi on of the
expandabl lgap {roeas% ?ﬁtﬂbg%%aé% SBBSI ViR %@d@&s g@ Y ei/‘gh% 85‘8?“3’8““}50 e ERSuiRS

cont ai ner the Aibperfing albah bappy velde 68¢anEEnd)beWidén @hy 6 86 Wvhlubs reBRS: abd¥e.Ot her
external heati units, or, .as i.s often the case, applied by steam as

described bel oWf® FHROP ApR1IUC BBFCHNtERS ba eludrd sickds Pelroxyrdksdensor ti on 20 i's
separ at edddrivaiids FBdrBitROfhlty gﬂd g:%lc;ﬁ,nﬁcﬁ hecl %5@3'2 ¢iled P B%Qfﬁgﬁgﬁﬁq%oéve' Wi th

mal e 1oorti on 20 and are ready for renoval renover As can
readi 1y bEveniisof srretiraion; hesbmihigl dxeniplen beihg olates, stiewitesemondadates carry
out the Ve Lhe 0 n_be .equi ith a plurality of two-part
nol d cav?%}@ergor%gtg%%{eg’ a?‘c?%%ﬁgor}fg‘%@dgwﬁe eolec%&qurf&P %IIYE’%H:Q? OlPﬁ’éX%ri zont al

al i gnnentiooic or heiohiseufaetactivd abeitaantbe @dd«aing tiiedigedls satdeaviod FdesTRIdEIPr €Ci Se
. Sheet 10 in fe portion 16, resulting in |ess

posi tioning of the |apel I . [
wast e dueanteénq?ﬁdg?%Bf @8 SRR s amougt gfgﬁfaf:‘iaﬁtdﬁ?t I5380 A9 el SOBG ERSSE R pri or
art. The lea0l05548h ofhr éasesdl 164001 hANEarARRED 20 ol ch%\é?‘;ﬂ:t% Phnddy It nust

be cg%%abl e of maintaining an electrostatic Ccharge in or
transtVer her casessp to 8 appes tiweightper 1180 parts bynweightwdrésinobeatioilliee portion 16.
As such, t ' trical Ly in ati,ng substrate
havi ng a #I rst ogﬁr?l?gglqetngfﬁggg&gg%%%% Cglﬁ(r? ¥ 83?%8 e §ﬂk‘§/v%%u%ser§?% ensitive
adhesi ve abospodesh exlerdiment]of st ineention tthe HLBf oftileatiole-stentomedace, and

and/.or printin i sposed over. at |east a portion

optionally,a coatin i nk 1

of a sur f%aéséoxé’%lﬁ{’lﬁ%g‘foé‘ﬁ%‘i“ng ﬁ'grgatcf[anfsdgawe%ﬁ‘r‘gd&ﬁ%ﬁt"a%?? 2 Iest 1 Q pehin Bber ¢ he

| abel shemtese@aitd 2B eard beop fol 22X inldotheda8Rup 1B LE bhBin, ot RRIhRE S fe¥st PEI Nt ed on
its qutside or inside surface wwth advertising or other matter. It Is of

such i 5B ofithg pelysxyalkiviens eontaiping girfastantsicambe anyatsbug oricas edngei nt o a

between any of the values recited above. The non-ionic surfactants can aid in the
formation of fine cell structure in the expanded resin beads.
The waxes used in the present invention, at atmospheric pressure, are typically
solid at 20°C and below, in some cases 25°C and below, and in other cases 30°C and
30  below, and are liquid at 125°C and above, in some cases 150°C and above, and in other

cases 200°C and above. The physical properties of the waxes used in the present
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partial conical shape matching the side wall of the container and to extend
about the circunference of the container for the full height of the side
wal | of twe 2eamkaismer. The | abel sheet, substrate or matremiuskoncodInapabl e of
mai ntai ning a surface electrostatic charge. As such, the surface
resistivity of the |abel sheet, substrate or material is greater than 1010
Wsq, in sone cases greater than 101 1 Wsq, in other cases greater than 10
12 Wsq, in sonme instances greater than 10 13 VVsq, and in other instances
greater than 1014 The t he resistivity of the |abe
Theet o' subBerduinpetiipagl H Enborbntespyine sl SR ine et FO8 ar i o
attractloBag@tmeen t he IabeI sheet and i nner mall of female portion 16 w |
be. In an enbodi nent. of the invention, the substrate of |abel sheet 10

i ncl udes one ofn gpeebogiment ohths 1%‘@11@@1% dee wrematsrrslested fomenatwel arsiotast i c
resins, rlth@tﬁ%@ax@é.‘s&gs%ﬁpcﬁé issd glbtpg bfe erlt ARG tlorﬂﬁﬂ be %'n& 3Hn§re

thernDpIas IC resin can be use ult ernDp astic resins 1 nclude, but
are nofp | matdriaui selectod &oor C o égzsei @nteenlstdncem;mb Cod, &f someccasasli1ngy Csy,

et hyl eneacr y acid ol nmet rylate ester copolyners,

ot Soar S ottt LR By, enthed (SR AE I BE S R hSE

pol y(4- mebhilyl h}cé‘lﬁﬂi @elo, CHRAh ¥6ihb HsRNEdsaT ;e FCHaihabe c@h T3, tolTRb, v iy |

chloride resins, Sy‘g éqam de resins, ABS resins, and conbi nati ons thereof
16

Any sui t aBiher gse Covi lineqre Brapched pr sxclisedieyl. aenyhpryd alsryloreathkyl r esins
i nclude, BiHoAAR LRL allld/&‘ th&d b s@&&ﬁ){ﬁ ﬁﬂl’ﬁoﬁﬁﬁf e{ﬁa’me{@élggﬂml th X5,

pol yet hyl ene, “nmedi um density po ene, | near ty pdl yet hyl ene,
et hyl ébe- egué lmtam@f(]mtoc@pmhywaﬁ saseszﬁptctbﬂmasd nnfotlmr@p‘;ebéhetoe(hdllom, or nore

a-ol efins conbina tabl c papers that can be
used in tﬁ@%ﬁﬂe\ﬁleﬁtc?’%w atuﬂ’@’l 3‘6"8-‘/ ary alfftry ?rnqr?lgﬂs%% ?zé%ﬁo do%’dlétg%rﬁ paper,

pol yest Fr $nstafit&sr@p @ O4SinFeme chseh @14Stucﬂ32,aﬁd nmtyetdﬁsésenetméyﬁﬁwhcont ah ni ng
materi a PPG | I n Pittsburg Pa. under the trade nane
of TESLI N?’ eg%ﬁgﬁ 3{1’».654@6 f(aw aliiy, g @Eylal}yer%@@@s debethyias in U S,
Pat . . Bo ﬁt@)?_gvﬂe Bﬁi%stélek)@l&@ﬂ%r BRd Edrﬁﬂﬁatﬁins ‘M&&)@ el Eéa[&(‘tﬁ%ﬁﬂéétﬁd herein

by reference synthéti c paper available from Pont de
Nemoul® amemiisatinast, lqwﬂamdﬁgh@wmp@@mrwmﬁrr@tabpvm | s avai |l abl e from Mbbi |

Gl Corp., Ne Pat .
5 244,861 1 PeTHEP &5"@% %@&éro@%g%ﬁ ?fg Ats: ‘hg%f?&g‘r’%’{geaa“ﬁiea‘r" CR ) by
ref erence moﬂnehlaf e/)eighu(S\dw)\eK:Mtleﬂomagmo to alpwht H)D@,&(D(}aéd Iyngad they edetsppor t

| am nat es, ch as those described in U Pat ent Nos. 5, 853, 965;
5. 866, 282°° f% %Qp%@tqugiag 80 E?mpﬁfaé‘g%wg{fﬁn%& ¥¢683: and 5 888,714, the

rel evant porti B @iboMthél o ihvenaabm Ihedsind 8F WhDishY 108100 € RE®me N an
enbodi nent of the invention, the substrate has a nelti ng point of at |east

120C, 20 n seRpatdeast 03raad irepthemepsesia drast Q. hanst arbeinde s, igrsemepses HatP 135C and
in sone iRs tdng: bstrate is
advant ageou&rﬁ%%gﬁlgg%agggﬁtgn't ea}%?) g&%@ ﬁ @0#81&?3 %@tgd)ifjrxrtp%gdari%l di ng. The
t hi cknessrasin bichds mpns-bxlanéed:msin\baaqﬁ Hhs echoomt dfM@msbsamhvedm ¢rrvent ype of

| abel mater.i ahé m%g]f ﬁ(i strua gral support desired fromthe | abel
sheet, anff®¢h Sﬂ?rlyyo © YASIFUBAPRY 0 be printed on the | abel sheet. As
such the subst T RsiadRadiisad in BafHvedfbrHR advinSesTsSABRS aticlegasthe 25 mm and
in other cases at |least 50 nmthick and can be up to 1, EOO nm in sone

cases2up fHMO _ﬁlmmﬁﬁllas"lcﬁeﬁi{l ﬁéﬁ*lc@é§€§‘ufﬁ§1 frgm iuWB@IQHﬁOIYTHCYW Phst ances up
to 750 mMyandidinb@id)ehe F&Zﬁl@f‘ﬁ%‘trrﬁb‘& \;\ﬁ\g@/ SFRER dﬁ%d Tﬁh‘?tl%l@é fkpess of the

substrate can be any va range n any- o e val ues recited
above. aqueous suspension. The particles are recovered by washing and drying.

In an embodiment of the invention, the resulting resin beads can be screened to
remove any resin beads with particle sizes that are too large. In many cases, resin beads
30  having a particle size greater than 600 pm, in some cases greater than 500 pm and in

other cases greater than 400 um are removed by screening.
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Any suitabl e heat sensitive adhesive can be used in the invention. Suitable
heat sensitive adhesives include, but are not limted to ethyl ene-vinyl
acet at e cwpabyresssipol yol efin resins, polyester resins, Ppoluseasms24a6n de
resins, polyam de resins, thernoplastic elastomers, acrylic resins,
cellulosic resins, print |acquers and conbi nations thereof. In an

enbodi nent of the invention, a first end of a | abel overlaps with a second
end of a |label to create a seam|ine as described above. In this

enbodi ment, a heat sensitive adhesive is only applied t t.least a portion
of a bottom sUkeEHEeEHAted Kesin basds eandpeiuge %F‘f‘?"féﬂ?y%?r Qfﬁé’o&q?"sﬁtn aé’ﬂd“such t hat

the heat ;g hirkRd IR LHOURHE AIhEMES aRl obEdRlly BHRPEIJAAMLN pdlyher, surface of
the overlap portion of the second end. e | abel sheets used in the present
i nventi on ar elntepgiodinhdngs efgkelinventipnothe duerpplymes b belyolgfimphd wssittio t he
out si de (fac f. container. . o t I . tr$aC ipnclude a
coati ng é\lﬁ%grrlzeeg%iuﬁ{l ?’ﬁoén a%rc] B %ﬁlgrsslﬁr?ga%eﬁ%rf O? ﬁn(_g) S?lg%ézflsgﬁﬁ [tiﬁélﬁa@%tel i's
printed Nos.GEHod@9nN168,338: #308,766, 4303t 750 tanth6 1908 Ve, thewrebavamiglotiafs of emal e
portion 16, the canponents of the coating or, printi i.nk  advant ageousl y
have a nﬁfg’ccpﬁﬁe @ﬁﬁ?&comﬁt@ﬁ?%ﬁ%ﬁ‘?%t Agior mp:ﬁnggf(ar& efsy _sone cases
greater {BapoldRcidthat chn B HRA it BRPPesBitaRMBion IRMAS FRRCaAIMbleIn@&TRe | NSt ances
greater than 1400C. en the nelti nﬁ and/ or softening Em nt of the

g

conponentradegiantendREER i avgilable HomNO WY Ghernicalelngs Bifishwrgbnh atthe processi ng
t enper at B kNG, . Cl { I ontainer to the inner
wal | of ?%(gél?]g&ngl Q&Sg%l?gﬁgc%%}sgghg@%s 8di%tn thjzdgfl%bel sheet is printed
or cbated on  snlbdithdnd ofithe imvention, tenmpegnated tesinfbeadsarepartially of fenml e

portion 16, any suitable printing ink or. coati can. be used. ..Typi cal |y,

t he subs?’fpéfl‘ze‘?%r Bfesgpe PHE tB?’leH’ﬁluﬁ @rtﬁ%lﬂ?ﬁ eq&‘&?ﬁneﬁlga%"é’&cping ﬁ’r ough t he
subst r at ghe ihvenéon. eTRRHHEREIN Bdadé b BerPrebkpmied Whetulipdéasity bPatdeasc08t i ngs are
pl aced on a side that is not in contac i.nner wal | femal e

t with the i f

portion W6t OH98g/Gehtin F@n%isas%%tl‘?%ﬁbl-?%1béf\{grﬁ0rq2cﬂ/°®=ﬁﬁﬁ@e§635?ﬁ§ﬁeﬁshé5desi r ed

i mage is E(}m I t 3 S ainer. In an
enbodi rre}]b'\t/ﬁo 'tﬁ?l{cg\l;lg%ﬁlgﬁfda?ﬁ% ﬂtz%gtlel'?ﬁ%{ﬁ I’{g'r?gggﬁ%ﬁ?lnk, adhesi ve or ot her
coatifg oincunistanicedas least bt 20§32 gice hipl athefr sircuthstanses atdedsbs /AN St f ood

contact and c |y with.one or nor f i3 1, 0of t der al
Food. - Dr BgOuA atiilbleiRnshe 8% Sod's HBE R0 35 Ee8) o008 " o00s)
EU P: ast 'g/QS)AEVh%%dﬁ;@cpaﬁ&HaéésZ%b&ﬁs S@Ee&igmuﬂwuodbmmy pegde carsindused.ar d,

esol ution , or uperdirectiy 0 ntact .

Mat er i al é.sﬁ/_ﬁﬁ’dg}@lbu gnsity| etaa%fahea%éz@?/ﬁafﬂjg‘ge/g& &&%%Pg‘tf&““%%@f‘e 10 in
femal e pﬁfeté)%gndls@-resk@be%@ﬁ‘?aﬂ%?'%@%% rddbe bEebMYBY A tREvalass &iRan in FI GS.
2 and 3, mandrel 12 wll have a“shape and di nensions simlar to nale
port2&n 2pvewhi ch in many cases will be a partial conical shape. As such,
mandrel 12 cap,. h fir b i : I i ; E d base 52
havi ng a di mejri:}sl‘l3 %ﬁéﬁBgl}snmﬁhgip%?}%}é&)gﬁ%}égggsg?bg %%%H%IOPPT egl fg'g%gr%geg?g;urface 54
ci r cunf edesiniatd iy asighingnadinbwe ivohinleyofpobmas edrtiales Headdundfdarpsdpulfase 50 and

t he second base 52; lurali.ty of charging pins 56, positioned within a
char gi ngpﬁlﬁgéf?&ﬁ‘i%ﬁ ,Sawlﬂﬁ‘%icgn‘?iﬂgl?é'i oned within generally circul ar
char gi ng depr ¢gsE@Rasiol RO istdoR@#ioAdIBNAri ddUIBY HéLing She frdgnakdf rom t he

first base 50 to the second base 52; "a plurality of | engthw se suction
hol e85 58bgads ivia anpesdnesntiprpl hpinganedivn, syph powteans hot piphiot waterof g3dishse 50 to

t he seco e X | i ial ] hol es 59
posi ti Onggat.gﬁ%en%e%% ]I?clﬁr%gér?ggegIﬂ%%%ﬂgggécé&gﬁlﬁg%%ip?né %@Htﬁ %lblg)ﬁfe second base 52.
Typi cal | ymprapndtebibernidpiastiapattieles Buafghtm B4, Bdt. Nb.e3,0@dntitcethedevant| udes a

non- conduct. n erial. that | no
portlongotnv?f}tnch are 1ncorporate§ hereltn by reference.

In many embodiments of the invention, the pre-expanded resin beads have an
30 average particle size of at least 10, in some situations at least 25, in some cases at least

50, in other cases at least 75, in some instances at least 100 and in other instances at least
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def ormabl e at anbi ent conditions. Aside from suction holes 58 and 59 and

t he depressi ons surroundi ng charging pins 56, mandrel surface 54 can be
snoot h. Lwogbdmizgssisucti on hol es 58 desirably secure ana#cChmalsdooa/obabel sheet
agai nst mandrel surface 54. Circunferential suction holes 59 desirably hold
a | abel sheet in a desired position and orientation on mandrel surface 54
to ensure proper positioning when inserted onto the inner wall of a female
portion and ultinmately, proper |abel placenent on the | abel ed containers
provi ded according to the invention. Thus the present nethod and device are
abl e to niSRikm.zAlspethe prerexpaider arpity begps sandiaNp an BYPressRERIGHE ofjup 18t her

enbodi ne f i i bk, i %g@ el 12 has
a shape ;gr?g’ @ISR%EZ?%%EQ;\I};J”@ ?g(r)ﬁ[ﬁ gﬁ%g etakﬁ%rstuilp(c)gﬁsg%,m icﬁasi@snuﬂn%%?’clgses will
be a par tdtiadr cesenup & 46h apbin sémesiredtionsrapitir H0 2. Themhsinwinnaveragetsizéase 50

havi ng a dinensi on . a. second...hase .52 .havi di mensi ein D2
e i R oRPandgd iSRS R v A B P ITRNRG ROb-R mbhieth

! ani Its_u fliamaw ﬁsz] fbbai@g%eﬂ;e@hpagfgame _@rtlcgbme—ebﬁeaﬂe&&smamﬁtmefmgu dma\?vﬁ_ 5ﬁ; a
plurality of charging pins . Wwithin chargin n channe , ichis
posi ti onéifs%ﬂheﬁﬂiﬁfegb&@? HWI'%?‘P?-‘&EM‘??&}I\W&% H?z?eﬁcf?gn%etﬁrr%‘?ﬂegt?@d%éa%gi ti oned
al ong n’a;{g% ?Jr;lgez gi;lfeaﬁgg-ﬁ)gfhlnaé%ih@@a&s'dsﬁ inRRRembBdient R RORPREUBISEnS2; a

pluralit ng suction holes 70 positioned | engthw se al ong

mandr el sandedmtweeh dny ofithelvelues resitedizbome.50 to t he second base 52; a

plurality of Il.ghel w.appin i Lt I.5e al ong
mandr el surfac e@ﬁeﬁﬁ?tdﬁ\% 1§n ? ?o&ﬁsc{eggélgx’ékg%r} gbdt‘a g%%%%%ﬁ%%%@?@fﬁls paced
apar t10f r agontaiteed tharchae b ngedsdecsriding th ceebovddesmibddi method. dlherptesntdeyeeond r ow
76 each containing a plurality of overlap suction holes 78 and 80

respecti v‘éFlVd‘ﬁosi tioned | engthw se al ong mandrel surface 54 fromthe first

base 50 to the secoghhid$8ddd FRPHEKEEBIEE YecORPRE iaitadlitd 8pRAS Bnbicom | abel
adhering suction holes 70. Typically, at |east nmandrel surface 54 of

mandrel 12 i ncfinsideseces, atbind degraifiaehedrig theseeqniddes el qrgneipeeced BidtebPe at
anbi ent condi t4. ' ' ; dSnand.8Qd andet he
depressions 5 O%ﬁ}egéﬁg%%%ﬁ%}%ﬁ%gg?ﬁggé‘g@oﬁwégéﬁacssurn?ac% 54 caﬁ be
snootls. Label fadhleg bpgnsarahomdolrt] rsces) desirably secure and hold a | abel
sheet agai nst nmandr surface,54.when it.is first placed.q rel, 12.
Label wr appi ng sucta}%kz‘?‘?s“l%‘faé‘??diﬁav&&?‘r %\tfﬁcg}e‘ﬁglaase‘éongﬂ%ﬁe agﬁgg?&%zg%gedesi red
posi tion and ori entAldaibne maNBRUrAEl ateHedas e fod biske biida Hakibradesaindr apped
around mandrel 12. First row 74 and second ,row 76 of overlap suction hol es
78 and 80 r esputentedaerpenpdisylprtoghepeald ¥y failoni ng when wrapping is

conpl eted. Suction 480 nAk dich gl ohBnRlAasity ed
position and ori ent%bﬁ%%\ﬁfllcé‘%ﬂ%?g@#nserted ‘nts a nol d and tra%sferred
ont 0 2(he i nnerraildktweeh agerieve ipesition.tai tomsfanpositian, At @mplding pséion|aadel

Thus the. preschtHEERbE L A8 TSR POt PERBFAPlA betbick RalelE O BUET ;0O
from m sl abel efloivatiey agfs. | n nmany enbodi nents of the invention, D and D2
represent dianeters of first base 50 and secoglg base 52 respectively, which

can be circul ar in amalsancld gavity cansdsnierinmoye alops ai lRst ALY BRI PR Hilhensi on
D can be at l%&er%an xBend U BosRARES relasing Politidn MPDRoidObdiRIonGaAGES at

| east 2 cmand can be up to 12, in sone cases up to 10, and in other cases
up ta28 cm Thieckidingasieast obk mald portiepefithe byp-pabmaldmsiesicd psralel toike | nner
surface of fenal ortion and . .t h i ORE e The. di mensi on
D can be any Wﬁﬁu‘%‘v@? 4 a‘ﬁg%rg 6}(13 f\%glgﬁspgﬁioqlogfna?ﬁ%gg%@ggg r ecl:hf) léldga g%ove. In
anot her enbodi whét the feridieandmeale modd caviyeadianeinghenreSectimambblizg | east 1. 5,

in sone cases at, least 2 and in other cases at least 2.5 cmand can be up
to 20, in somePsiigws; and

a mandrel car adapted to move along at least one mandrel rail between a
30 readying position and an insertion position and including at least one mandrel

adapted to seat within the female portion when the mandrel car is in the insertion
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up to 15, and in other cases up to 10 cm The dinmension D2 will depend on

t he di nensions of the inner surface of fenmale portion, the desired | abel ed
cont ai nerweandomi2kisibe | arger than the di mensi on D2. ThePdirmseaicos4d2 can be
any val ue or range between any of the values recited above. Any suitable
non-conducting material can be used for mandrel surface 54, so long as it
is able to electrically insulate and prevent short-circuiting of charging
pins 56. Suitable materials include, but are not linmted to one or nore
materials selected from fluoropogl yners, honopol yners andﬁcg pol ymers of

f 1 uor omonomner Lo ¢/ femalke W%@%ﬂw@rsf%rosamf thg gnan ol ymers and
copol ynmers of d8Sented

ol yest er - am dhcitg ShOGhME I RAAcRs oDl RPA] £ va Ok Bl

pol ycar bonat esdirqety yppo)secbtowhdneprtmewmh theomgusitslreat isyh éwenseﬁmnysul f ones,

ceram cs, wood | ass, ,el astoneri c tions thereof and
netal s coated %sﬁﬁ’ 3ﬁgtl}93naﬁrf)?aé’1tgfca¥ m n%%lg’?sarf%&%ltﬁ ed above. Non-limting
exanplges of surﬁee\@hﬁlefﬂouwndmInyarrep@uamakehgﬁwmmmro@nmmjs aijolyerdr s of

fl uoronononers i ncl ude homgpol yners and, f? %l érﬂsrs cont ai nj nl?l ne or nore
noNoNer s @&Yé&aéﬂef&oeﬁlr{héﬁ?%r"% yeting gatssiplsy sisach, theycap oS Be r?@P)éﬂ%

trifluor Oﬁltdh'a?d lgf@ n%ltér AT RELR Y 0B QvitH xRt A RMOSY p%@b{ [SRSsilv¥, iddndor i de
and G -C12 Ky h) acryl at es cont ai ni ng from , 1n sonme cases 1 to
15, and i wngitmarnaogmse, fiickeh hronge, throptivmy mmaatrbﬁ@staa@pewshrﬁgleowdt he number
of car bon ato a abl e

f 1 uor opol y lrlmsﬂontsz 1k g)fp%%ﬁlkl%mn@r 8eén &‘?‘%S&%%gg@)ﬁg% a(vr nﬁ&]flq horl de),

pol y( ! oémzbmmiphdsithe mﬁéﬂwdlbmfehe fepaalley/fdraon eith umramiehbly] a@radlpy. The hard

pon(trlquoroeth 1. ene LUM. FL rs .avai | abl e f.rom Asahi

d ass Confaisial prpgjdes ar%rﬁa thatgen be c%ﬁéﬁrﬁ anesing LeppdaeAl o ARt

Cheni cal Syl BEthe 1RRAIL pokEibR. hDamaEe%o thd AR Wall Sanddabsontalinei oAtk fahé , an
affiliate of the Montedi son group, Mlan, ltaly, the NAELO\(r), TEFZEL(r)
and TEFL d@qna)le partion dusing moldimg feadingrio padusirakle Npjehedule darﬁaﬂ@fré?élﬁ@

W m ngt op ei d,

Ger many, and EQNI aP@:aval a%?’?#@%%ﬁﬁgkﬁ%%é@sm% S\t/&ii ?ﬁ%ﬂg}%deetﬁﬁlgrl ands
Mandr 8 = stiumpsiers teﬁﬁalhmsmalmumr; eanadihf, iaod ecvmbmmcmeppd)alﬂoya theagrdl dur i ng the

| abel insertio ess. d rrbe herei.n. Mandre s a

| abel near fi rﬁ"t é e@ﬁ%’d’ﬁﬁn l?&s”‘&gé‘&"r&ﬁﬁt"tﬂﬁ%v%%fé@%‘ Sﬁee[tv\é)érs\lye{)lﬁceeﬁ%/arl ous

suction hﬁ!vealcﬂlndleq)?aeﬁld@dcdﬁnnﬂs%m nisre @5 plurdleyl oflabsl@hecChmipgiing pi ns 56
conprise a rret al capabl e of conducting el ectrl m@é{ J@ﬁquhgﬁ‘ﬁg %lgsr%al n, wthout

limtat | oﬁn wsbielent puspber of fuptipn PRfes#ARRIF ot

i ckel , Ch QLB IBRGARINAS SRAS! @r@semdwe@wmesand conbi nations t her eof .
EIectrrcrtyls conveyed to charging pins , way of %ower line 60. In an
embod2@rent of the ioncammoamepaames) adapedto hold(ahvar@ltﬁg'flﬁ al sbeets.er m nat es at

88 forned b des; 90 and 92, whi ch § le 94,
The amount of - SHATGLOCPERurE PR PaReperdih i BB Buing A 49 2001 b

varyi ng char gi fgdiap@bsiti®f andhus, charging angle 94 can be at |east 20, in
sone cases at |least 25 and in other cases at |east 30 d gr ees Prgtcan be up

to 120, in some cas®¥ paresucHon PlaEs G d&%%‘b%mhﬂ“etadmg mgﬁ %c 9 nst ances
up to 60 and i GRRY tHeRRhENGSs étlﬁp%eﬁ 18 thoV6 BEIRRSn a plRH 'pﬂﬁltlaaﬁlg)lll@r@t‘ﬂlel S

det ermi ned based on fhe anount of ¢ harged desired to be transferred to a
| abel 25 Char gi nspcting plateg 4redasldse peasimigaiopetop labebinghe magagines, andy ferding e
val ues recited af d/newhsre%egsuegogglg{egﬁtse' iR Ufs® Bros ity BUfe AMarslARhe Shape,

but will usual POSI
mandrel car is in the readying position.

The present device can also include positioning fingers attached to the suction
plate arm. The positioning fingers are adapted to wrap a label sheet around a mandrel.
30 The device according to the invention can include any number of corresponding

male portions and female portions of two-part molds and a corresponding number of
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shape that allows for adequate charge transfer fromcharging pins 56 to a
| abel . As such, chargi ng depressions 53 can have a circular, oval,

el i pticavp2euenrsi rectangul ar, triangul ar, pentagonal pCnarsagenad496

hept agonal , octagonal, trapezoidal, parallelogramlike, or other suitable
shape. Chargi ng depressions 53 extend a depth into mandrel surface 54 that
all ows for adequate charge transfer fromcharging pins 56 to a | abel. As
such, charging depressions 53 can have a depth of at |east about 0.04
|nches (1 rgg}eqq sone casge at | east about 0.1 inches (2.5 mMm) and in

ot her casd¥® PSSR coBecsisely sefered foms caviyastts & aioteeanjngtto listiout 2

i nches (5%hdWEbpe bMhé ﬁﬁ?@ntﬁﬁﬁﬁ %n&‘@a%' Och@?&‘i'(% e abedrding 8 A&Snéchfion %gﬁ%%g daglp to

about 1.5 inches (38 nm. argi ng e ressi ons
det er ni ned2HHSRAL BYP eavity @mmd S@fonohpetpgla sdms wa@dZﬁn@bﬁyhﬁrtc Hepeadingohst i cs of

char gi ng 0 ha | Si 53 .can, be any val ue or
range bet \%heﬂ%sggdythg@%%l ﬂg%gb uCi:ae‘sll%r ‘egzrqu %n%cgigxg%rﬁ ﬁ‘(?n%‘f?&B%n dke deyigeseng

depr es8i omevéBodringd, 1nmomanaheefromlrn‘oa1cze1r5cﬁh&&ﬂseb@\bﬁl i B, @fsdde at | east
about O. 011 aQ %g mb q%orre cas s gt |east about 0.05 in2 (32 mR),
and in ot REPAHORZ HAM 2 o1 inot S’G?at@nsi TPM (0 anehig)some dnsianse Bemypiotdo about 4
in2 (2,58%a \’m@arts|The%ﬁ&wiﬁ%%ﬁl%o&iﬁlehf)oﬁﬁ@ﬁfvegtldnq%r ﬁlﬂlgt?fﬂlomép gad in other

cases up to about .1 in2 (6 . The area of charging ressions 53 is
det er m ne&eﬁé‘géﬁw&ho‘ﬂtﬂ@nbﬁﬁﬁ&rﬁ deyfeeHar yeking tbeled caﬂ@intmec@h«angmthel stics of

ange. et aneniaap® SR cE G bk PIA. B IR L R R e sRePln 37 VEcu

range bet ween any 0 es recite %S, vacuum
is appfi eshaven inditi %lmamlrdjyalm@wafe Maa:tem:mdve nenbi2l caN2en. Dpagidiyi &R vacuum

val ve 64 | yacul S, pu t hr Ien t hwi se suction holes 58 via
| engt hwi sglsr\?ggu URPICW% %jé& ﬁhﬁeﬂ)sc‘iaP ﬁ iagjacepd theihottom ofanagdrals open,
vacuum i scaulil edlirchoassifb sebilieHer BaRidlicas 2184UMa'n@1%1 &9'2@? néﬂldéb 8x

circunferentia cuum channel 67. Referring to 4, 5, and 6, vacuum

to | abel %H@Flsr?g}%ﬁ'@fliha& frgn afirstgde of lpareslyelcfeﬁmu @d|sammoacm@ﬂ4 ng vacuum

channel 9 t on holes 58 via
| engt hwi sgm\e/fz{adg%%%%%aéﬁﬁgﬁ Sgc% Oggﬁ%l Egeﬁvml%* 219 ?\gﬂg%wéfhe va u AR A &t tp| ng

sucti &h hbeusingZ2y Ojadapsedipi et alorg mmatnqdlral@;s A08cmd bptdhatinalbofdmshaviehand y t o

Chown 1 1 TS0 RO Pt Bl e den bt iowemend aBrevi ded by

overl ap vaeodrel mﬂaﬂi&e&rﬂ%&lc&mﬁe e ot RIS dn\@bfsbprllﬁé%di@hﬂeﬂt m&ﬂx@ 2yficuum
supply to m chan .92, 94 gnd 96 are provided fromthe sane source

and contr B?qalcéIBH\?ggx? %ﬂu%?@gc grivesy meshanicehdiiies rheriedirives elestsieum t o
| abel adh@bioAgorMAaHEM M&%ﬂ@ﬁt 190sih 2 P! h Qe AR AL Ulpeo ARG el Y I 1
and suct | on

enbodj nents of the invention, vacu [ I ne and 59
can be adHpvhatiensis m}TI%O%rnalm¢1fraltbf20%mﬂémr@spﬁdmamtal mmdeélfrad:lzo& (rnaﬂsf er of a

| abel f d | |, of f larly,
vacuum chasnars 55 g el ABRAy, ects Boami otk Bty Trstteh slirdisBo an
be adapt efmdt’QI 2@903«1 bkeusad.” Methanidal @topsf)dsafa&feq:ﬁhoaﬂ bn hidn&ef ﬁﬂb 208 amjorp of a

| abel fro {lj 3% h‘t%'lth% inﬁlglre I femal e portion 16. In an

embodi nen S%rfe HePIRUERE;gFtor 8 relcﬁrgbhatﬁbe@@@ﬁ%wltﬂ@%ﬁhﬁeI 12 (see
FIG 2). ihsertibi posaiRo N 1RAtively ARy blﬂabi édﬁeoeﬁa%hfe%&!éﬁs@\/ ; Ch% ﬁﬁgﬁhjgs‘ﬁ?s%&g‘e‘” a

r enov. channel 72. The vacuum applied via renp can
cont rol | e bRnemate drive eragtugior pepiesesibingthamymber of turns or angles in a servo

drive. In FIG, 9, mandrel car 211 is shown in the readying position.

Also shown in FIG. 9 is labeling arm 274, which includes label magazines 276,
suction plates 278, and labeling fingers 280. Label magazines 276 are attached to
labeling arm 274 by way of pivoting arms 282. Pivoting arms 282 can move from a

30  feeding position (shown) to a loading position, where the magazines 276 rotate away

from mandrel car 211 and suction plate 278. In the loading position, label sheets can be
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The vacuum can be applied, as a non-limting exanple, by using a vacuum
punp or a venturi attached to a conpressed air line as is known in the art.
Mandr el s wawveoteersiused for in-nold |abeling in injecti @eaTraskaicosR496
operations as disclosed in U S. Patent No. 6,007,759. The discl osed

i njection nolding mandrel sinclude an electrically conducting |ayer
consisting of a flexible foammaterial as an outer surface. Using such an
outer surface on the present mandrel is undesirable as it leads to
inconsistggt ggdeﬁoor |.abel _pl acenent on the inner wall of the fenale
portion BEcsl¥dabs magazingsdbe i the feedingarosiiandabels FrePerEmevdsiigeasur enent s
to provi dgetfopldié 978, tol erances and clearances as the present mandrel can.

Addi tional ly, the thickness of the foam material can decrease with use due
to wear, | eadShgianplétar?hand labelimgdingews2B0 prepéinchsd e babeling arms27ridi cat ed

above, r i Q. - an [ 4. . t 10 to the
i nner \/\/arTI%‘f23 8? Is‘fpébégl%4%§(??qt%th%glg€?§§1S‘gn&algg 5’2 d;tg? &&%’ %‘Q‘BE%%?%Plsgned, femal e
porti 6bn phcapgducidoeplme?8 onth feedingtpositip@ahd labélithg Khgem280én atdst i zed t o make

| abel ed cont.ai per 24. Thus,. two-.par d toqgl 18 for, noldjng, the expanded
bl ast 1o COiaR (AEpwit tqBGtng HEHER plie T 5vsd Semiman TEL R & bORBIER 76" whi ch
are asseriRd plfe DTy H‘iﬁlﬂﬁ%‘i& WpAUsktion 484 1aBERG; fil}RrCIB0lRd e wﬁ@%ﬁn?g, at | east
one cavity for heating and/or cooling fluid 1n at |east one of the nale
and/ or f ®ptitien, dieethorbovaamasdist Jnrhe pisk U pesitieny sugiign PlateAlf ¢ reampecent at

| east th"f‘ﬁetgé"ia?:epsfheé n?ﬁa‘ﬁ-élts\ﬁe&%{aicgbag the side wall (s) of the container,
conduit nean or supplying steamto the heating/cooling cavity, and a
passdfieway nedmsn ¢rhbalimentwlf tlehinsdngiamshevn njBGt 8¢ rotating mhgazinelhdusiagi ty. | n
the pres i nvention, |abeled cgontainer 24 is nolded in a. hqrizontal

or et ot 2Ot tRep 26 prabiER fabely o5 Bbesehis il mirde s Ped b Hobbfitng
plastic ndgrihéhousthg 200 endledds appdreasoridrmi 208, BAsLs POt a2, Rottih®n) of the
nol d adj acent _t he base of the caontainer. The two-part nold tool 18 can

i ncl ude &e3Rs W3 etationsholy 204 firstilahel magagings 285 andgespndlabelippgaringid®  shel |
fitted over t | i I i avity

Wi thin the ou'tR gﬁaﬁg%gﬁ%%ﬁréh@hgﬁlgéz? é&%@?ﬁ%@%ﬁﬁf %&gﬁ%f@%ﬁ@ﬁgﬂgi nt er nal
surf dée ofachine sgrews thahare affirtd thprefdaded hgles oolabelipgeami2§ andnprize

subst anti_al | oextensive with t shel.l . The. mal ortion cogper at es
wth a1 ok SNk Segb Ak 2B Dl eretBieBob B S S R A ner

val |, asmﬁbﬂnegazmleaos hﬁsuvpib@pm][ﬂsoil@ db@ridlali héviﬁi_nt E?ﬁlilﬁli(}jldlafbal‘éiiﬁ Hrst TheI ferr:a: e
portion an inc an inner fenmle shell whic s the external wa
of the b uines 0 e np gt ghan RSP HERBER- & 7Y Bachler t he

out si de @fhetshee lo8EH Shieebhd BPel3BachBnky R APhéh NEAL HYIARPLEAGoEAN L Y
substantially coextensive with the fenmale shell and about the outside of

t he ABI dlabglinegazirgs 2Paisidepleteddeithes campletglyrannige dreseribed ppmper ofilshelsng st eam or
cooling Liqui ' in | 34L9., .0f opduits is
connect abt Sbd]atils 20 RS LRt RBG i A ddeibou Bl A AR ® s
conmuni c &deding pasition tthe fissh thbelf midaeinao2 @b iaavd foydihgpeeition.t st eam t o be

injected into_the nl?lq(i:l to gg%k t he. nol di.Hg mat erial . . An enbadi ent of the

mol d cavity ulbRf PROGEERCELErvEigRPRERS MeansrdiRcap Re-8F 8O0 Pt  wo- par t
mol d t 00lexddfles, @pnBERAICITE, AmbaRalcati&RN Sriedrivrs &PEEEAS nidtorld?ak NVENt i on
mol ds _the container with its base and nouth directed horizontally. The tool

i ncl &8les bedpes ysina anopproppiaterhandle islhands oYieehsnicalistonsisrie he Rlageduesststasiond t o
forma my g SEVdrty r&%ﬁmgglﬁ%?ng 56‘3 PR R @ﬁe{rleb%gg&?lg%cqggn of Ilﬂg arzrﬁ'leg opprtion 112

has a core section 1 an outer she Itted over the core section
so as t oahé2Weatdhdeading aideeding godamist x1tdAdtivedt, Heestorislhven beiberievelélyl and t he

core section. .Th xt.ernal surface.of .the outer shell.for a | di ng

o face. Pofng e SFaReARS e RER T divet Sk B el aaPF gl

cont ai nefurafek dndkes heatdri@dsrp! i ng cavity 121 is substantially coextensive
W t h36 he base

In another embodiment of the invention, a sensor can be placed on any of

magazines 205, 206, or 276 to determine when the stack of labels is too low. The sensor
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and side walls of the nold cavity. The femal e portion 114 includes an inner
femal e shell 122 which nolds the external surfaces of the base and side
wal | s of wbeoexmsminer and a top nold nmenber 123 whi ch iP€TfUSR@e@d3I9E€r t he
outside of the female shell so as to provide a heating/cooling cavity 124
between the femal e shell and the top nold nenber. This outer
heating/cooling cavity is substantially coextensive with the base and side
wal I's of the nold cavity. In an enbodi mrent of the invention, the nolding
surface of female shell 122 is snooth. The core section and outer shell of
the mal e §porbeiselio pitherdrigeapa sigaal (prepn-bgiingexamples s flafhinglight ReaydiPla t ool by
machi ne s; i r of the
Forml o por g ph e A B e o R P . o g
seal s 138rotdioniskafti?&hosed bet ween t he conponents of the nold parts, at

appropriate position eal the.co nts toge [, t I centrally
t hrough the ngﬁi%ftelﬂgﬁgﬁ? gﬁ&lqgmteglbé’%%%ﬂ)%g eglafrghogh{ag?elﬁg flfzﬁxegfe fsfye%'gg% hereof is
a centy al ugeanslpositich?blabdl oateghanate 02 f Latsdling fingére 280 moludb ésl Jabginghe nol d
during preheating qr, cooking or _ cool i

i | idf . | i h I d i
al t er nat i {/egey 2§Qrdﬂ11?}bi9°]ﬂléest?h@u‘iah?¥e9f1%:@%#’?%%%@“%%&%%@%g&i‘%ﬁ?i?]ggg cololsi ng
liquid i s,dght YeeRE 2890f BR 14RNEM 2%(%%@1%1 r%fﬁigllégdzkﬂ)%lsmﬁélu Hpe coupled to

E. .
the mal e portion %y machi ne screws ¢ (11 sea to the conduit by an
O ring sehbelingifingst 23grmbichlincjuded aghurakityoff sightdobel placomentigpislggB34an annul ar

outlet 126 adjagent the righ f 0| . I I end, the
condui t 1%(:&%@&@%%%%%%%5,“%# %ug‘lgfrggll\sgﬁ%{g/lerl JSE%&EQ!}“%‘@H%'?%?%%C?‘%‘%% |y
di sposkdpassaigiayisord 28ait betowniabel tfingers @30 hnd B33 thaethe @eovint] yheldiferedge an

annul ar groove, (\nQ 0 in th uif er surf.ac t he quter .shell 120. The
val ve por ?P@Wr%lazﬂabiﬁﬁ\éﬂ%’PBﬁ%OQd’?Bﬁ’eLg%Fﬁ %7’8 qnggrgé&"a\?ﬁ?'\?%ct %%E&ur%

di sposed ﬁltagélﬁlﬁt iSQBISel §ﬁ@erﬁént BRe£ 2N 34 200N Breai With ¢ feattvel bow val ve
rod 131 projecting through the conduit to a suitable pneunmatic actuating

mechani snmardrel 212/t en ired Bbelarementon mengseldddgenay 132 connected to
the nol oW act uald fth 1363 HA-SBSIHL. by ?igﬂg[a?éfﬁqlagyac%@%B“Belss'ﬂgab'lgd
) e valve ne e s 12

t hrough the ro er’ and t assagewa Into the nold
cavi t 5 sooms ntandieb 212 labelingefiggetd 28§ ame puditthedd elooveanandrel 21 2 (the weappigd cavi ty

118 at the end . of the noldi cycle. Flushing st and cooling liquid are
al ternati B‘éﬁ%m’gutﬁl?eih@a %querf ﬁgo ?.)%tak?c}’ﬁgé‘f @Eﬂﬁ%&&f’ﬁf{glbémyt r tﬁ%%ﬁn'ﬁa por t
135 in theod & 10| SRS rothdidy mekliaGRmIX8S! whith ¢eRAGCH G 14teliAg Stwi 270! e
supply conduit (not shown). The steamand |iquid exit frorweéﬁe cavity via

an annul aPy §tay|oden 2o@ORNAE BNk RPthERRPFEPiEM PratgiaEREAT) PHEPT i B end of
the nol d Pa@gl'iﬁgy néfés?fﬁpﬁgg 0 AR @ Q%ioRs Qbﬁgﬁ@&%ﬁgﬁ Q??,'sfhr@x%v@fnaﬂdl%}“ tabl e

nol ding materia ntainer as described below can be supplied to
the nddd 2HV{RIG. i2%)paghssdheuppduface phimandrbliiR)(FEo ugBading @lanigéhe @plino| d

mber 123.Db | . it t tt t |d nenb
e oot Bin e EIRu e Bl 8 s R FRORTAES 16, 10 IBRLY, TS0
whi ch compaiy 18taad 294 tHen el 168ing YingdrS 28@ed thy etastingfposikpa (Eiabl 2Dpad/ or

preexpanded resin beads tq nold cavity 118 can be assisted b he supply of
conpr esse8apdiel 212 kg ghabshshept 21955ta¢hed thaseto OF SvH )O?éff‘%mc?ﬁf%fs‘@ﬁ’eé Gg‘bvc?r t 140.

Al 'so, conpressegy@i 13 $3fts BEvis R, WAkLLRIEAS aTRAR BadipMbriiie 1E£208 e portion

114 and nmale portion 112 are separated at the end of a nolding cycle in
order2f o frertially cuhewayoindids visshin aides to mareneimwlgiely sheyw device 320 pagd sdcord, t o

renoval fro he tq Veraold. 1hn . i -1 he
fomal o polrisd 21013y REBSEREE 253 Y Bugh a shite 3R> Py Bird N pliea AT,
7, and expagviak) gtaehel torsequndlexseindedp ned bottdnessdsndibraces (obscured), fourth

leg 295 attached to third leg by top and bottom third braces (obscured) and attached to

first leg 293 by top fourth brace 296 and bottom fourth brace 297. Control panel 298 can

30  be used to monitor and program microprocessors and/or a control computer that
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injected into the nold cavity 118 via the funnel shaped port 140 in the
femal e shell 122. \Wen the nold cavity is full, steamcan be injected

t hrough twe 2eeomdwist 125 and the port 135 in order to fl esh/ushecioszses and
outer cavities 121 and 124 with steam and thereby heating the nold. At the
appropriate tine in the nolding cycle, the pneumatically operated val ve rod
131 is actuated in order to withdraw the val ve nenber 130 and permt steam
to enter the nold cavity 118 via port 127, the passageways 128 and the
annul argroove 129 in order to cook the expandabl e and/ or pre-expanded resin
beads i nittéréacapwith senspisyactuators, ideives deryes. reselversorelayyapetors; g ﬁ?‘é&i\? menber
127 is ck osed (gr‘}dce%%BI ing liquid is supplied, via the conduit 125 and port
135, to t978° et ngrcooling cavities 121 and 124 in order to cool the nold
tool and the Nondelrailon0%ameattachet¢s affirgtrbradedSfrandthedep third biace aatd f enal e

portion 114 are separated and c . d.air is.s | i he hol | ow
val ve ro@rigagd %‘?Yﬁe'&éﬂ“&ét qavgggallgéag,h@lﬁl‘é{g@gg%%ggo@gggﬁé{ﬁgr 8? to bl ow
air i at optde APIRRE boten dhite DT Lﬁﬁe‘ﬁh% afh %4 isemacied thepdoptt raca 296 mal e
portion 112. Further enbodi nents of the nold cavity used in the present

i nvent i oandbettasmtamrbraee 22/G 8. The two-part nold tool 150 for producing a
| abel ed cont ai r.di i i : @végionW th its
p%gfce §§§ % Cflqull%]t?cli %Z'og rﬁ%ﬁg{}%@?ﬁf Aotk AR oldRey 16 MY i@l diion

base and nmout i "direc he tool includes male portion 152
and f enalaed poshbivatin BE3 18twithhmandeelass2iibin ¢k read fieg pasitiose Mendsg) cen2lisg f or

the container, to be de e nal ortian ion 159,
o as B o aveal Fre agd OF ot i Sihb et APetctalRag6el ©F
fittag OvRsndidle2 L0REd&EEEIdUBOSE aSshbanivitvabals htenahéduy/desmibedgbamvi ty 161

bet ween the outer shell and the core secti.o?. The thﬂ%al surface of the
outer shell fdfemale melderviy e PPhcantaiing 1% fsmale Pordpnsifiorf FRAPAE ¢ he base

and side rX@{ﬂ $10hs AREIRANA ShicdNEstt BS £RA nBOEAR hbieh 305 ddiptddto | S
a wth the b

substanti y~ coext ensi ve ase and side walls of the nold cavity.
The f emalmoveaildrigonold Sdvityreiludlds Movammeef femete raoldsayity cas 30Gaops ds the

external surface f the se -an i 1e 1 £t Al and a top
mol d rrent?é?zmi@gs ?xﬂ‘f%“%? Wesefgﬁﬁﬁggngs%ﬁtg‘?r‘%@%‘{ﬁf%ﬁ B@B@fdtﬁx&g, I?éedri:lgflilgas hell so as
to prgvi dgivas,RedbidAgés; ooby M@dc Aeinkle Mé4Anbet esingt3As cireimalude siredtimemad t he
top nold nenber. Thi.s outer heating/copling cavity.i bst.ant.i y
coext ensiopHargi3Ph thak Bt gawed afleps'y B‘Eg%f’ @Oﬁfcaf’ﬁ%mﬂg Pgéﬁcét;?rfl?/t}veiyn@gél
enbodi ”ef#%)t %ov&r@ﬁwﬁé&’s@d&%ﬁt@@to hb& m“%‘“f’?‘ VS 2618 304 cdrevmlsed.shel | 162 is

e

snoot h. e coré section and outer shell of the male portian, 52 can be
secur ed tMgdwhienl stepsaan bnplaesd anhsoldsrvity B 384 tosaryre theggPRA®le i nner
femal e shel |l. and.a npol ﬁﬁ% - b AnfcRBd B&siggecur ed
t oget her 8?/““88 IO? genl%e/mgl&n(%{mn}ggagggptg%g calr%g 82%?115%@5%% bet mgn lt he
CoNMp@pent Eengordrh @r raalablastops cat beappd Gpthatransfro ppsifiom shlteratisehy, thehe

conponent s t oget her, . endi.ng.central.ly through th re i 169 of
mal e por t5ienT c8s eﬁﬁn%v%%g iS¢t thﬁ&frﬁlgeeéff%’?‘??eoq ae‘%}euglﬁtgc %ﬁ%‘éer%‘ga?&%fsog% "central
condui t - 485, LALBHG ML bF St 43d/03 bB@B 6104 Ked drig. th&1EDIY fahalé ng
preheati ng or cooking or cooling liquid for cooling the nold is

al t er nat | meldycaxitierr 380 isshown é thameqldiBgPPeijone1. Fl ushi ng steam or cool i ng
liquidis del !I\‘n%‘%ﬂnb%@ini}eﬁ?oﬁﬁ@%ﬁti&n@ﬁﬁe?bﬁnﬁfegbd%ﬁio%%dfrm&ingﬁ(ﬁsitlikﬂl soupl ed to

the mal e porti'on by nmachine screws and sealed to the condurt by an Oring
seal 2551.thSfawrdle arold ¢ayity daresan bs thersemedadation.161 t hr ough an annul ar out | et

156 adj acent the rjght of the nold.toal. ' f e condui t
165 i s connectiRgerriy rt‘bﬁlgcﬂqﬁ” %ﬁ’&@oﬁﬁﬁdl%?dﬁ 8€%lﬁaatrlre;?¢)lﬁcgg?"?£gaéi3gg’osed
passageveygal@B1LeTIBeAdGat proexphidedirbtn beidd farawe inythd idldingpaness| ar groove

168 in the left hand portion of the_outer she|ll 160. t hi.s, enbodi ment
annul ar gdesenkedigeein éfeﬁ%ﬁothe%b@%@%é‘i‘?“\/‘gp\% ﬂ&o‘?‘?arfl@ le TR0 B%agig °Bnd 180 of

mold cavi ﬁ%-e&éﬁideg P&inVHaiEarB 8ed to the six female portions 306 of two-part molds 314 via
30 bead lines 331. Vacuum can be applied from the molds 314 to aid in drawing the beads
into two-part molds 314 and/or pressure can be applied from bead hopper 330 to assist in
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157 can be controlled by a spring | oaded val ve nenber 170 di sposed at the

| eft end of the conduit 165 and actuated by a hollow valve rod 171

proj ecti ngotzno7ozgtsit he conduit to a suitable pneunatic a&cramteoagm3zmeehani sm
The val ve nenber 170 has an axi al passageway (not shown) connected to the
hol | ow val ve or actuating rod 171 to permt steamto be supplied through
the rod, the valve nenber and the cook lid 167 to provide additional heat
to the nold cavity 158 during the nolding cycle. Flushing stean1and cool i ng

liquid are alternatively supplied to the outer heating /cool caV| ty 164
via port theBowef resia Heads inwrityodrartiraglds %14p0$%?6?9 h@&lﬂg\ﬂ?ﬁ@ﬁ e ligess i 5

connect edt o oulih A0LE AR YRR dht 154 ot By The st eam and 11 qui d

exit fromthe cavi Vi a an ann manl acent the right end of
the mold cavi ﬂz;eferﬂng bigein @ritiGofl 4,tskeanmaiddvater acypiowided smfsmalespoticans3Uan be

suppl i ed throu S way 190 in .o i ded cu
and 1 aoi 19t Cu EHArBEE D vanied e bR A e a1 Gl Tyhfed T S50 ©P
enbodisme ngeadf otlRe334uRINV At dutIBESS, WilinGiteagbor \he&exsnuqarﬂqumﬂ inrfemble f or m of
steam as i ndi cated above, can be _applied in a, %é le in Ip? §

portion tméi'imflss”oﬁ ﬁ%@&ﬁﬁ@?ﬁsefftﬁ’%ﬂwlﬁéﬁfocﬁﬁp$tf’aé‘alq i 2!%‘;({” wotgy iplet f he rral e
portion. @Qllldest@d?ﬁié&f/oﬂflﬁ ﬁ%ﬁqgﬁlﬁa@éhﬂbtlﬁ%ﬁﬁld@%%n&Elsl t abl e nol di ng

mat eri al o econtalner as describ bel ow can be supplied to the nold
cavity t mubsaghemlyabs’tdbuttd {orreth sftbafmalopgrtiens 306 af H‘é‘01pé1fttm(6‘11s F4h11"or t i on

154 by a ¢ n ni t hown and
connect ec:x"f&u%r")1 F‘ﬂﬁﬂ@les é% Bvélécs[“p%ratr}()fggﬁﬁﬁgggaéﬁ | n%%f;@e!‘&nﬁ édt‘BS)l ftﬁ?gz whi ch
commupi ¢ al'glffgmﬂb &)brtiasg | 16?1 a@stiobwn i 3&} Desteare ayd/of wairipianehadned feomather ) I
pr e- expanded resin bea to no C 158 .can e supply
of conpr eskagl ed?oﬁquﬁﬁ%@ﬁt“éﬁ’ﬁpaéf ‘in(’Wé?\z{"l1 fﬁm&f’fm E?ﬁ%eségg’p‘f%ﬁﬁ 3" port
180. Al sope &)ﬂﬁ?e’brt&isa[%ea%dﬂllfmlﬁﬂg DA RPAnBRr kanible 17D #zfetalhitisrhEs4f smal e
portion 154 and e portion 152 ‘are separated at the end of a nol ding

cycl e i n showerin FiG %t Sitam anorsiterdepvels plcngienals quitel lisen s todpmals 2
prepar at Or&{{etgla?le?m\lé’% é%% Qﬁtg&fﬁ% st e{n ‘éﬁlfer S rellnﬂv&f A8 ktelef oD a

cont ai ner |on S assenb to the mal e portion 152, as
shownis n E@rv&tsr&ﬂdeﬁ%ﬁandabl e and/ or pre-expanded resin beads are

injected into he rml it .the funnel d n the
femal e portio V’Pﬁ@&/r?’égncoc‘?tﬁwlf‘%ﬁl?‘énailwqmo%%ggr%f(%g%b%%%?)rl\(}sect ed
through the, %M%é ind&Rdan i 1epRALAS, 2kbont akmal@lenicnt iduymig 3t Headaptsler and
outer cavities 161 and 164 vvlth st eam and t her eby heati nigét)(gfﬁg?%l d., At the

appr opr i atogneverrongmeldeayit réllﬁéo‘b}}ﬂp‘éﬂmﬁnﬁéf@ﬁ]éﬁ?{ﬁ@ PG ¢ Bolh ve rod
171 1s acwﬂb?ﬂ}s 4%519?5 ef{% N sl A MR o6, Eﬁedﬁ?&@i@%ﬁvéﬂﬁw@lﬁ%ﬁéﬁr mt steam

to enter via port 157, e passageways 168 and the
annul 20 gdhmseseirvo dlmée,rorbphalubkl\dahenfawpmnﬁthBmgéﬂl@Pmlnplluée eRPATBYE resin

bead n t [ {, the e d of e, rrerrber
157 ?sl cl 6@@6‘*@3@?% ‘%BdAflﬁﬁﬁtapo 10815’6&01‘282‘%9‘35 %{Pst é éégﬁg&lya&g@ and t he
port, to hKiehbRAL Wheéls adtpteddo ﬁﬁwemoag n‘ﬂcﬁdcai/ﬁt(jl rdiBdrambelesedt eopient he nol d

t ool and the nolded cont ai ner eafter mal e tion 52 and fenal e
portion 15140%&%@9@&%@@619%@%% %‘?584 b‘g%eef&ﬁ%i}l%‘ﬁ‘jh t he hol | ow

val ve rod %: rﬁfW%@'rﬁ’o?d @hr 310Gt bR 1%1&@111%%&@81@%&6 6@8nddd pRkien. t o bl ow

air into cup and"facilitate ejection of the cup fromthe male
porti2h 152mpd>nar3an remtbedlensops coh be hsed; fonidareleasingpesitionwitematesly.ke suppl i ed

e e e SRR B ey B v
the mal e BPpidsétibing the number of turns and/or angles on a servo drlve In FIG. 13, Male mold
cavity car 300 is shown in the molding position.
Referring to FIG. 15, steam and water are provided to male portions 320 of two-
30  part molds 314 by way of steam inlet 342 and water inlet 343 and removed via steam

outlet 344 and water outlet 345. When steam or water are required in male portions 320
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Addi ti onal enbodi nents of the invention provide coordination between the
positioning of male portion 20, female portion 16 and mandrel 12/renover 14
and t he mebadpomp2eisel e descri bed above. When mal e porti oRCZAISa0vd/08B0@| €
portion 16 are joined to formnold 18, as showmn in FIG IF, a nolding cycle
begins. Referring to FIG 7 (while the sane steps can be followed using the
two-part nmold shown in FIG 8), the first step in the nolding cycle
includes addi ng expandabl e or pre-expanded resin beads to the nold cavity.

d b d [ | i ed f I
por 1 on 160 E o GIgE st it i S s BRI 28R Pned cam e et

| east 2, lami;siamn and/eswater tr8@Btto habevelet maﬁifdsner346aﬁ@fs sabseljgaitly dstgegends and
can be up.to one cases u to 45 and in other_ cases up to 30 seconds

and can bl %% Orgﬁd’ﬂ e B?“IP%%ZO tvamge nddsidrbyamgy fom%lﬁéﬂ‘ﬁéﬁ'@% B of time
descri bed w8 a doRlinditih § Sxdnl}fte Siiele coHﬁédté?iC{o ﬁ)eCl@@ Ifn Reld rﬂ?)gt 5ohg

per forned, Wnereb\é steamenters the nold cavi ty as desc above The
cook peéri sePvania HIE. 8t Stesmand/or waisr sxiting maksamriians|380 & reowntifrom toe her cases
at | east ﬁ%i%ﬁﬁ&%?&@%?ug@ aIJPEIO 3t12 ngVag r??rr} n%.lt e Igneess ﬁﬁw‘g?ﬁl%{h nd in

ot her cases seconds an c¢an e bet ween
any of theonmeogthsa nbn-hmn@gcﬁamplehedmahmﬂeﬂ:m& inwiaftgpdrtién C3Mds shewhod, a

cool i ng per n be rforned reb coo er | fl ushed hrough
femal e poft hgﬂ 81§t°£mja qrev aﬁ%r“ialvﬂﬁ a eS’F {l I%égﬁg OPH@ rayufald,
peri od can4deviite thedsigomg steAmSRARr %ﬁa@ %re@%mb@&ﬁxha #@af '6%1&@4@ toh Qatef @S es at

| east 15 seconds and can be up to 60, in sonme cases up to 45 and i n other
caseslﬁp pvtle¥d43econds and can be any length of tinme or range between any

O ouch fag: ' wilicihdRaf{BaIhl PP RO frolSB0YL 08 MBLER EROERNLLA Gl 0 T oW

t hrough fenmal e portion and ma Ion whi'l"e eps Cribed in
FI GS. | A 8h0 anggintheositioncsodudn EHG. l'Bykabdadi bmtamémateond)ldﬁgayﬂt;mbeﬂl ow can be

stopped after t sfeps, _shown in.FI.GS. 1C or, |E ol i t he mal e
portion narys aPﬁgathe%B%t&??‘g?fe@B@éﬁdéa n@Bﬁ‘feﬁ jnlgras Eﬁscese‘ic%ﬂveﬂ@vfﬁg% e prevent
any sti ckinidih@cydhs; afseit@leloplang heBlanidnblipl RensAREab BRrZAatiwdiga! | Y then
cont ai ns nol(%ed expandabl e resin beads or pre-expanded resin beads and has

a dend? t ymofdszl IaEfa%rPP@lysdoﬁeﬁ Khsreps s3pke parforagd at the sqme npard ivases at
| east 1.5 Iﬁ@ﬂniafbl?@i@%aﬁu@%@i‘ﬂ%?% [ Th§8She fol dlihg/ Jp% ﬁ%gﬁqgclﬁglﬂgﬁﬂﬁe éf%)et 012,

in sone cases up to 10, In other cases up t nsity of
t he nol dedf@%ﬁmmmm @adsa@lthe mebjdavmles,m@emndﬂﬂhg, esd codiieggmndan be any

I f th b | | h
expandabl EHPREEA TLIOER: Tt R QR e RIGSEI AR BRI amel BReote  m an

aqueous Sylﬁi@mtalmimmm),ﬁhl@né Bse N M0 afitl X bther daBestupao POesRAES0f a free
r adi Cﬁé pollﬁ&e tion_initiator to forma di spersion of resin beads;

scr eefif ng®? R Meldipg opegatiaR rgy be semplstedin A timedesme igdiceedabiedss; and
i npr egnat l:aﬂgoet&’)%ﬁl&&i DR EaNb Rfﬁyﬁ‘lgme%eﬂgn Q%Bseﬁlﬂéﬁc% LERIE TRY pandabl e

resin beads or pre-expanded resin”beads can e used 1n t e I nvention.
Sui t abl e labeling apseation istgps mgbldtnlg@gea@mngﬁatm sheeisi placing thatlabel sheetstonghe

ex pan_dab ! ﬁ‘haﬂtﬂgfsoe{nd%%%ﬁ?é) g'{%qgo%l Qﬁ%gﬁar(; %d?ﬁe ﬁ‘l?lgdrél(s) P%lrqu atovﬁnéﬁ%gt%gms dl ﬁs t he

descri bed herern wt gl ng or obStrue
mol d and dcserlwzﬂl abot/@ cerxbacrdn;&elﬂd fnustdedso2k iheimd @séscut Bagt I00dndeal othent ai ner as

descr her abl e j n beads, include but are not
li mited t8 5% diaét %Jdﬁ‘f‘gf’ g @EWSSOB]F cgIes P t%i@%wﬁe othshoner s:
copolyneraas@g‘ulatbdoe;a@dnd@&ecoyﬁlﬂag aromati ¢ nmononmer with one or nore of

di vi nyl benzene COI’]] ugat ed di enes, al kly (lrret h)acryl at es,
(met h) acryl oni Hq 116 shovwas dayice 290 with female mold cavity car 300 in the removed

position and male mold cavity car 310 in the releasing position. As shown labeled
containers 324 are attached to male portion 320. Mandrel car 211 is in the insertion
30  position with label sheets attached to mandrels 312. While in this position, the removers

(obscured in this view), apply vacuum to draw labeled containers 324 from male portion
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and/ or mal ei ¢ anhydri de; polyol efins; polycarbonates; polyesters;

pol yam des; natural rubbers; synthetic rubbers; and conbinations thereof.
Sui t abl e worgé7/@umat i ¢ nonomers i ncl ude, but are not | iPoTtusSdookbm3249¢ yr ene,
i sopropyl styrene, al pha-nethyl styrene, nucl ear nethyl styrenes,

chl orostyrene, tertbutylstyrene. In an enbodi nent of the invention, the
vinyl aromatic nononers can be copol ynerized with one or nore other
nononers, non-1lim ti ng exanpl es bei ng divi nyl benzene, conj ugat ed di enes

i but ad [ 1, 3-
hoxadi ene) 0 SRR a it recb et Bt and AP U by SRRSO B ol e ¢

anhydr i delabstb®é@ntdiigs ¥aryd tradkRFed FomBe AR pdrSordi6 8REmberat 1kedet 50% by
wei ght of the copolyner. In many enbodi rrents of the invention, styrenic

pol yner s %FendssBgomssases &igma? 10,8 $56Pistapd Enethennaspsifeam 3 & hiseconds-t abl e
pol ymers can b?I('J"Sﬁdshox%gQQW@éSZ%%MPfeﬁﬁ'léﬁ?l(i%agit & |3U§§r{]t¥113 T8ster

pol ypr opyl ene), polycarbonates, polyphenylene and m xtures thereof.
In a éartmsmoaranénmmmnbimavmj car3é0 imthe sxtended nOMOax,Aalshiailzrl labeledi n beads

he 1 osi re A 7P YRRH EnbErSlaRRhe PuRSvied MERIERTH 15 Becs, 1 om

whi ch esstha ﬁnsatltiloy( pesitien.i Oa¢ orf 6 BedOAMEN BE BlapsPsHHAR- mdibesd RIS R €
g expanded pol ymer, contai ners. However,

ful ds.f
pol yrror & SIEFF BLTF POHLEIURTIOH SHEP BRI pSPyReYeAd oL PoTiopc & hat ar e
ext 1 Uded 3 (S iovin R Ll b ARLASEAOARR, 306 RIDRLoARRLORGT o ©

di nensi ons can al so be used. In an nt of e‘ 1 nvention, expandable
resi nlObeatps begn rgmeveds ﬂ@n?@é@r casitop dedacs2%ant émggen on appyopoiate dignal (as

above- ne r ayer artlcl size of at ,Jeast 10, in

sone si ttr}gdt ﬂgﬁgmg%l{%/@%s Q%\f‘?ﬂgﬂ lo%au?gag%s )tf)ggﬁanéi?eralt% aBii)ﬁ’Er cases at

| east 75, ¢ontrsbdayiderns tieemadunation. dasltus j)Gﬁtl@mﬂ:enemoQtH&Qﬁbdl fskanees at | east 150
ed resin beads can have

mm Al so, e _resi ds or

an aver ag‘%,\osg’zfpﬁ@iafgm@aﬁ?é’”&“s 34 e@ﬁf(‘j’ed 'SIPM@? Ligdnsegedgp,  j n

ot her i nstharg@de poitibe, thdRbelishect QAELERHR TR ﬁto?h t‘ﬂlégnanﬂfél R figtnneARgE Up to
400, and in some situations up to 350 mMm The maxi num average size of the

ex parﬂéam of thesfemalapostien. ofrapyier @*h%lﬁb@@hqeésmbetﬁ@a@mphﬂhbd inbletol §Orsetadsby t he
di mensi ong s%ek%%dh% PR se&ﬁlcg a}u? ft}th&\’xagﬁgéro%?ggj £%cBhqd e expandabl e

and/ or preexpanded resin esCr 1 bed herein. The
expandabl e r edilf. lb&sldnvsdevme@@wnhrfdndemﬁdmvhyadﬁﬁ@&&dqdrﬁmbhdz& enbodi nent

can be any yalue.or.can .range b an f val ues rec ted above. The
number a\r}}/ Pag8 %P}a}ecwgld gt”i\ﬂnztﬁe té‘?q%fil?ﬁfl 187 Of shaven la ?‘]%fﬁdabl e resin
beads or q@nanexsm@aaﬂt@ﬁecntobaasﬁer@@ms&@emtt% mem@d MiRdRY carW 130l € 11 ght
scatt%rl nge whi ch can provide a weight average value. As a non-limting

exanp jserdipn pasidary Indhis postiier scarariogptheehel shepts hSVQ@eAWQFIQQ@d iavai | abl e
f rom Hor 'f@lﬁaﬂetp@rtlongg 05 Qnd f%ﬁﬁ 818 RaPf, 45 gg%he% Bk & | B haflrelsh®

i nvention, the go yners in t resin-bead have a wel ght average *mol ecul ar
wei ght (M/l/fZ whichre redlonge2 in Cmma,ct with Semale pasieons 206 dndas¢ &0 MI60] skeets. i N ot her

fgs %‘; Oag Oloegﬁ%‘rczlﬁ ’t@ 0 os%ﬂ)glaélgo%v%n Fﬁén%%ghfb(%ﬁst raf’ﬁ,e&{ﬁg t%ﬁf‘ pg?gp%geﬁlﬁﬁzgﬁl gP

wei ght of1an[(é 1301 Qrice sanidre] t4re2 11 eauﬂlslneﬂnd r€Rin§odifi¥n, B¢ Vulin t6 @l I ange
betvvre-2 r of the values recited above. |In an_enbodi ment of the invention,
er~’pol

af t Yers isidizgAntiqyed apd eomprgtsgdiair grontionplly berppliad traliow tad t hen
suspendedaieledaidnBHBO3E 18 YA KMy ADthERRe BEIGhred TRUHEL Ynovers to be

further processed and packaged. Subsequently, the molding cycle can take place in the
two-part molds 318 and labels can be placed on the mandrels 212 as described above.
Thus, the present device continuously produces labeled containers according to the

30 invention.
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systent neans a solution or mxture containing at |least 50 w.% water as
the sol ution medi um and/ or conti nuous phase. Dispersing aids, nonionic

sur f act anwe 20m2e151Waxes can al so be added to the aqueoRsTAR3MW6MB24WeNn t he
resin beads are dispersed in the aqueous system one or nore bl ow ng agents
can be added. The expandabl e thernoplastic particles or resin beads can
optionally be inpregnated using any conventional nethod with a suitable

bl owi ng agent. As a nonlimting exanple, the inpregnation can be achieved
by adding the bl owi ng agent to the aqueous suspension during the

pol yneri zat i onAsy syitablejleymatic drive, sgrvedmies, pvedtyatesycan be usgddn thergesehe

Fhebl o ni A DR Re el B9 Rl SRloH ot Bl e Rl Rl " o

or materi a¢tmng1dhsp1\mgIretpnpaiubnbu@b%ﬂng)mduemnb ngmﬂam [Baitside seras dmm bl owi ng

agent . nt i.onal ents_ includ i hydr ocar ban

cont ai ni ng1 ﬁ cqnpegis 8%1 8 g’ﬂﬂf’g‘ lpﬂu‘?%@'lth?ﬂ?tg aéi%ngh aﬁéqﬁ? ﬁﬂné‘s}nﬁ'ﬂ)‘&nt anes,
hexanes, ®asthiHexrétBCoHeEbBHaNEhes, AL PAIGE Bathic AtbBatddi fdGFCs, whi ch boi |
at a tenperature below the softening point of the pol yner chosen, M xtures

of these &hpibpitesyillenydr sdichisam ingludgivi Oab'éfmt%tm@a?ﬁsoﬁla%‘ ipetops aimplifiers,
Alternati g&évé!ps ‘ie%rfeg&ﬁ&cpﬁm%é usegkééﬂ Tsﬁﬁiéﬂiggxfeuﬁbh%ﬁ%s%rw%Qﬁ@érpons

bl owi ng agents water can as t oW ng agent as taught in
U.S. Pat . attosorséhal 2an U8@sed &y the Oy \@Rlion bualidé flR4@aGdleble rﬁromﬁelgrqzmalne.nt s,

wat er - r et ts are used. The i ght [ cent age of use as
e’ bi ou MNEGE COSTSPEAGAHE PR g LF Mo RE AT bR s R

6, 1271@139Lnﬁnéc§®4aa217eswa,djrﬁtea4<an@4ﬁq BoecH ReRqilp CafreBdilgelein) Py, Sieededsence. I n
an enbodi nent of the invention, the blow.ng agent can_ jnclude one _or nore

sel ect ed PhMwieh: Ssemanys MG Eome tadipnapplit EN( ayddiestodsorauparugsnNd -oxi de,
LT 2 tet akhuguelbaning G tafalion Ll P hetbier paidigg, (HFO 134)
1,1,1,3,3- pentafluoropropane, difluoronethane (H i f1 uoroet hane
(HFC—152apN$@Ehﬂakﬁwoﬁa&@ﬁaﬁ@e0Hﬂ@ﬂ1@®y¢5fIuoroethane (HFC—161) and
1,1,1-tr I 1 uoroet hagpplyfllﬁigglab%ﬁs%@t’to ) ?nrﬁ(élp&/%ll &b &%H%f ofd r%&g’f nQaIQ ut ane,
|sobutane, n- pent an ane opentane,” neopent ane, fiekane
azodi¢arbonan1ﬁ@mmﬁimﬁheembpﬂymﬁRMMirlIe benzenesulfonylhydra2|de

4, 4- oxybenzene sul fonyl - sem car bazi de, -to en ul f onyl. sem -.carbazi de,
bari um azodi car boxyl at e, PGyt N‘nm@l%ﬁf’ﬁmo’f ﬁ‘l‘ﬁ@L‘{ﬂ @%"elﬁﬁ?eﬁ&ﬁ&% de,
trihydrazino triazi fguum appkddanrodkh ﬁietsﬁbﬁorﬂialéi M he P ok ThiatAsRgnat e, and

conbi nations thereof. In an embodinent of the invention, the bl ow ng agent
can be present in tiﬂwi expandabl e resin beads or pre- expanded resin beads at

a level of less than 14 % 1n sone
cases rangi ng from about a\/\%gtyétl Tr% t&gﬂém;ﬂ%?eégg&}wgm?%ases rangi ng
fromabout 2.5 wt Y%dcoumbadbpdyibgah elchodaid ahargeh@t}mmt@hi;heefwaﬂre resin
bead. Any suitable er sj n |d can. be us resept Jnvention.

Sui t abl e di spersi ngdl}ﬁrgggB‘rné £ Mapdre] and qp ‘6’8%1 saPP?Ydﬁ%tR‘@E’ Orfg t oget her
when di spersed in tfenpresseus fidisthe Bictibk A0Rb @5the nadiel;abl e di spersing aids
i ncl ude, but are not | | mted tofinely divided water-i nsol ubl e i norg[anl c

subst ances such as p@sﬂwﬂr&g@m%H&Epwakdoortzqnﬁ@fm@.twe-paﬁémﬂlém ¢aatact with |

kaol i n, magnes @ﬂqﬁP wel | as

wat er - soI ubl e Eﬂg%ﬁg‘g sﬁg‘ig as ’Sﬁ‘gﬁ?ﬁyﬁ"gﬁno 0 6@%}31&?&1@% sul f onat es,
hydr o2yet hyl cel | ul ading pphydableybsin bewis df prestxpyided e¢sinbadeio thompld ny|
pyrrolidone, and.the |ike, sodiumlinear alkyl benzene sul fonates, such as
sodi um dodecy! B813%he- sul fonate, and combi nations thereof. In an embodi ment
of the invention, thslghgpeufSiciast sdhdhnt BChddelfS a sufficient length of time to the

mold cavities to effect expansion of the expandable resin beads or pre-expanded
resin beads to form labeled containers;
30 cooling the labeled containers; and

removing the labeled containers from the mold cavities.
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trical cium phosphate together with a sodiumlinear al kyl benzene sul fonate.
The anpunt of the dispersing aid necessary wll vary dependi ng on a nunber
of factorwohwa7/oeiish generally be at | east about 0.01, i RCIAIsR006MA3SHESY6 at

| east about 0.05, and in other cases at |east about 0.1 and can be up to
about 2, in sone cases up to about 1, and in other cases up to about 0.75
parts by weight per 100 parts by weight of resin beads. The anpunt of the
di spersing aid can be any value or can range between any of the val ues
reci ted above. One or nore non-ionic surfactants can be included such as
pol yoxyal kyl enla ajenibpdimentef this naeshasl, therstepaafiapplabnsd lakal shest tosadAngls C8 to
32 | 1 N2 9br HRDBECr D il BortibCottRE hio-Blre HORALHHALEAmdady: | | m t1ng
exanpl es being ol eates, stearateS, nonol aurates and nonostearates, an

et hyl ene oxi de/ pr opsiractingaxbiskd sideofrkmcopagayinercontainingt lhleal sivets stavked ior

ani oni ¢ surface active agent can h dded t.0 §he ueo uspension if
desired. In ar? Baﬁglﬁ)e&ffﬁ%t}??‘%ﬁ? tq fhe 3t @ﬁt‘%ﬁ?m‘?_%ﬂ%%ﬂjﬁ?&@ftﬁ%ﬁgﬁé‘? nt is at
lleast .01, | N RERE AR b@ivedPRRadBg Positienshd @fe@&ih@ﬁoﬁﬁ&@&eﬂ&bdl@as'[ 0.1
and can be up to 2, in sone cases up to 1, and in other cases up to 0.75

parts by wei ghteipgextragigd fam the Bypgomnebit way of asjcHomplateattaghed t A et of
surfactant ca e Mk valiugs recited
above. In an g‘ﬁglgg?gn%ﬁ%(@gﬁg%lﬁeﬂl nvﬁ?ﬁ%ﬁ?gﬁﬁé\?@ﬁﬁg of ﬁ%&gﬁg\/e- ment i oned
pol yoxyal kyl engppticationipositign,suhetain thersustiansplate id ahpted & cantact aserfasaoés at

| east 10 and in other cases at |east, 1 nd .ca tQ 2 i,.n e cases

up to 20 and P ?bﬁglrn tﬁ%@é%azéﬂe Eﬁngé%"l‘daﬁé.d%%ngraﬁ{@%&owwgg??o%?%%rgﬁ%yI ene

cont ajgmi ng surfhaep@ithGorcefvabeunany val ue or can range between any of the

val ues recited above. The non-ionic surfaﬁagnts caE@%‘iﬁg in the faornmation of
%

fine cell structurenpying Hs sasipaide Widdrbel Beld dherety Bk R dgsifiAn  he
present inventjqp : &Edﬁg:%&lfi%ﬁ,i C pressure, are typically solid at 20C and
bel ow, in soneoca%%@hﬁfsc nd bel ow, and in other cases 30C and bel ow, and
are liquid at 125C positioalngiis label shentdireciyadbotsomandrgl iatlbseadyingl i n ot her

cases 200C and_ahove, ., The .physi . PL.O . - t.he. din the
presentinventi in gpewggrleglctﬁ%%lg?‘%ggpgﬁ § I%gé)h}égﬁ%sﬁ{i%ltlpglﬁéq%?%ﬁhﬁggcel I
structare in tapliexpapdsdion esihe shanaplaté andthe erdndai imethe insértibheodithment i on,

t he waxes are selected fromnatural and/or synthetic waxes. As such, the
waxes used in PREERde DhROsIoDARFizal ya‘?PPB%ed&ﬁgh malsRTiiSer i al s sel ect ed

fromCl0 to C3 , i NSl 5lBéGRSet el deforbdd abdve, SOHABNERSRSN flatt tb €eC32, and
in other cases ClL to C32 |1near, branched or cyclic alkyl, alkenyl, aryl,

al karyl, or arakhdrel by apphingsa vaceemithroaglptheimandeshand diseoatipwisg e to C3 | in
sonme cases Cl4 géﬁ . ' : ases Cl6 to C32 linear, branched or
cyclic al kyl, \é#c%ény Phé;&ﬂglﬂj,lensg?{}%f@fﬁ’ or aral kyl carboxylic acids and/or

t hei r2@€or r espondi ngmavinp ihetmanaing caedndl mawkdlswith aCibet she@3@taclied thayete

i nstances Cl12 {o 2, in sone.cases Ci4.to C32, and in other cases Cl6 to
033 i mear . br iAEHBGTeaieg BT UoTp 57 et g onu Y tesnale RAPhs BEFET: o ey
esters; Cl to H3ZembvbdyREMon;NSt ances C12 to C32, in sonme cases G4 to C32,
and in other cases Cl6 to C3 ljinear, branched or cyclic al k?/l’ al kenyl ,
aryl, alkaryl, or amgvikgthefympls@artingsfonpbe yenewed dpationts e Hakirene;

pol yester; pol yether : | ' i ot R ASF HRG¥mARet a
conbi nati on ofgﬁ%agdgﬁghglg Hﬁﬁéﬂﬁgg%gtsl??gggﬁasoggﬂl ned aabove. n‘Ilhe

pol ye2hyl ene, potipny apyprekermpet jestien;, and pol yet her waxes can have a

nmol ecul ar wei ght ( o}. f.r omﬁabout %dtgloo tg Ebout 100, 000 so long as they
meet a conbi nati on OFCPHGUPHSENGLET I9"E B13PE 4t ur es as defined above In an

enbodi ment of the ik Scledthistatioohitbe f thyviibel sheds by gartatilg@l, in some

cases at least 0.05, and in other cases,at least 0.1 and can be up to 2, in
sone cases up Sufficient voltage to the electrostatic pins to provide an electrostatic attractive

force between the label sheets and the inner wall surface of the female portion,
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1, and in other cases up to 0.75 parts by weight per 100 parts by wei ght of
expandabl e resi n beads or pre-expanded resin beads. The anmount of wax can
be any vawvoeoawo2emn r ange between any of the val ues recipCedSawems249dhe
resin beads used in the invention are advantageously solid particles in the
formof thernoplastic resin particles produced from suspensi on

pol yneri zati on as indi cated above. The polyner is formed as a slurry of
finely divided particles in the aqueous suspensi on. The particles are

recovered by washi ng and_dr . n enbodi ment of the invention, the
resulting resin be g‘%“o(‘?%]ilp"%% gg%el?ﬂaf A SoPRFRStRd 2o g ansisel d effpat
particle si zesmoldherofiticdbel #bfShe hAnFBIY EERAS wALHHAcbGAAS AR N9 2
particle size greater than 600 mm in sone cases greater than 500 nm and in
ot her cases grE%ﬁl@‘il» than 400 mm are renoved by screening. The i npregnated
resin beads can inc r nd in situ

pol yneri zed vi nyl allglg% ?%Pﬁ%%%r?gﬁks&ﬁg%{? Jh ?raf?s?% p%gﬁo tO%eﬁeb Vcfgbl e

pol ymais | n epdpitthinpemt s of the |nvent|on t he |nterpol ynmer of a polyolefin
and in situ polymsrlzed mat .c .nmonpners, i s one or, nore qf those
described in U S. PAEP¥RE }Hdgandéelg@g’ thg dpserjionpesitigr to the xgdying gositionnz 757

and 6, 908, 949, It {rthel @dimdie of ihemsveatiohClabA et & dApddlcef por ated by
reference. A non-limti %exanpl e of such interpolyners {)hat can be used in

the preseReintaiyiaseiseiacesictigatabaens dpscaibedahaveack a prstiorardepachnd

ARCEL(r) , ¢ f t. P40
Pl OCELAN( rh;’fé/é}g%/alﬁlf&g tho ik éé g‘ g},g hgé"{tblgg‘?atégbl i E{%g{e%‘im kgdo@gqapan In
enbodi®rent s of Anétber qumdtmﬁzm of thénvenfiorepobitiedwrapping thrdabls sheeeapand i al | y

expanded gr "presexpanded" .prior t i used.in the nol.din qui pnent
accor di ng%[ecr)n "{)nﬁﬁel uﬁ&%ﬁ?ﬁl%?{mpglﬁ s %?ghengg ihe Syetorsplag Ap @ f)rrtéa%é% ed to a
bul k denstHeyabeaf sl&étﬂr@ﬁslie duclor platettd tHe@ndHAge1g/ cC), in sone cases at | east
125Ib/ft3(0 02 ? in other cases at | east 15Ib/ft3 024 g/ cc),

in sone situat nd?}gar%q qrembpdimentof the present neded, theanandrel i figs atlllgcurrstances
at | east %hérpﬁésﬁtﬁ)n@:@npés?engx’iecﬁ))hlérf‘a%gﬁfbeﬁ'aﬁ&}émt ances at least 3 Ib/ft3
(0.048 g/cc) and particular circunstances at least 3.25 I b/ft3 (0.052
g/cc)lor 3.5 Ib/fflm}’ qughogBaengy efghe inversionnthe netpportiens arebonzdotdisls are used

ni o as. a6 TR 6 PRSP AR G Bl o R Rl g SRR B paraca rosi

beads can be any vahoengtherfange pbeione &omahy redioved) fosiadiiwhé @eidigd above.
The bul k densh@/ of %’ﬂéﬁ pol ymer particles, resin beads and/or prepuff
particles is by wei ghing a knovvn vol une of polyner particles,
beads and/ or pr epufhofiag iHeGhAS péraoRSias oS paHEBLCABRid Ons) . The
expanS| on step is conventi onaIFy carried out by Reatl ng the Hfélr egnat ed
beads2Qi a any RWHPENt i onal heating nedium such as steam hot air, hot

wat er, or radi o i shi ng the
pr e- expansi on ]%Fheﬁ%r egngbgggt?ﬁg{n?%%?{ (ﬁfllglg%gr ggfthégg\?’% %ﬁléﬁ)qlgn U S Pat.
No. 3, 0233dbpted sudhethatehieonghd fepmidt postisnsaie inthe tenmuived posittorphe aiamthnlder ei n by

f Ln many enbodi th tion, th d resi
beas. navEmalr EGRGRE Bareh B o8 o 16 EOBA R pihes fSRb et VoS | ons. at

| east 25, the aedpiRtiCBRS indthe fe@@@hﬁ%@smblﬂopéﬁ?&fde& for@thel 18AS borfiens 48 SONe
i nstances at | east 100 and in other instances at |east150 mm Also, the

pr e- é@pan@é@@%ﬁﬁn%é%gcelﬁwtm‘i}’é &FPI%R}%P%QHS@artl cle size of up to 600, in
sone i nstances < ses up to
290 i1 ot her ndf chiboltln: bAORRRI HUEERE rich Bl of fleSRRREE> e

maxi mum atgeindgadssirealdeod td the nmiéceeoxlyehydmy of@se or ﬂnemcfsedmliahndjeirﬂthen t ed by t he

di mensi Onf%ma{e ;;[o?t?or;[ V\%er%aar\;alve 1S posmoned at an end of the feed channels adapted to

=}

close and seal the feed channel from the mold cavities during expansion and fusion of the

30 resin beads.
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allow for feeding of the expandabl e and/ or pre-expanded resin beads into
the nol d as described herein. The pre-expanded resin beads can be screened
t o renovewbeadw2ttsat are too | arge. The pre-expanded re®Ch/Use@d®3243€d i n

t hi s enbodi nent can be any val ue or can range between any of the val ues
reci ted above. The present invention provides a device for producing

| abel ed expanded resin containers that can be used according to the
above-descri bed nethod. The present device includes a frame nade up of a

first leg and segond l}mfg att ched by tﬁﬁ}? nore first braces, a third
l eg attached t "FW o5 & mF’é‘g) 18?4@"”8?1’ gat applisddo Hieqpeld cavitst@r th | eg

at t ached belﬂdepenumtr;dcdn&eumn%ema@ pBRIA ahhlférﬂalpp&%ﬁ @H% a?? R&E to the
first leg by one or nore fourth bracCes; at |east one nold cavity rail

at t ached b@ﬁtateﬁé@bwalume apRyiag @ heaticyeletththe feroele partion dha is iodependantifremn r ai |
attached t, f d brace and oriented perpendicular to
the nold cISab ?ité'arhg%tc%l%%?th%@%é%lﬂéﬁcavi ty car adapted to nove al ong at

| east dne nol diceevtiainyaspeitd ofbhasmbndmenetfwndhqmb&ﬁntihﬂnde wehaatingfher position,
and a nol di siti and i ncl udj. st ane ortion_ of a

t wo- part %’F(g a%%feéﬁ??' g@Slﬂ’é\g sfegpay estg"}ﬁl Fw‘ﬂ%ﬁe %‘ﬁﬁa‘? 9fttﬁamo?d VIHES &1l d cavi ty

car adapt g@ feale®uitionb g sthml TS ktepatn BOTolloGaY b ¥ppldink sREHLUE &t AAldext ended
position, a releasing position and a nolding position and including at

| east one"%‘lyéf%Fhlelf%eB‘i’m?ﬁéft%r\mefﬁa‘iﬂlg nol d oriented parallel to the nold
cavity rail, Wwheligeld E@c@ﬁfﬁl}@eﬂ%&h@ﬂt ﬁfé%éfﬁécﬁcaﬂ%iﬁa&&r&%& ndQldlq Cavity

V\henthefermle and | cavity éars are in rve nol di ng
posi t 1&nscavaling by fivshidg elcamanvitidaptjaent the ommde af thegnad cé\emtwmimetheandr el

| cast one ATl TR h 85 P VRED iRlB St FE R e

nmandr el C%Vlwﬁdnmtliehmlép@ﬁbﬁaﬁﬁ@@éﬁeh@fg and the femal e portion is in the
transfer posH* t he mandre| car  including one or nmore cup renovers

adapted to pul Inaddifougl aspegtirdhis smbadiment Ehe’rfé‘?,thq"%/caéﬁb@%@opftﬂéﬁaﬁn&ﬁlee portion
when the Hﬁﬂﬂfa%itleQ 8y flushihPstbhe céx)?@é%ratdja%htQl%élftélﬁ’@oﬁggn‘for@ca@me@ v ty car

is in the rel easmg pOSItIOﬂ fenmal e portion an ortion are
t ypi chl | ythemape portipes witk staara pod flnghing steaim wgzless ladjacent dlegmmﬂet dféhgmmbld

ayers, norare Sy B sanaGbidont WG o Bf, SRR Pelen bR Uil oo °Ci 1 ver

al um num sttamgsthe moldreavj@ fremethe malkportiobafkrpeeheatiigom um  nangani n,

const ant an, hr and nbi nat i ons .t her eof . . Addi t| onally, it can be
desirable to |]Cﬂcqn8:g’§méeqt ?fgﬁ m\Xﬁrftlﬂ‘?’@Sr]iab@ﬁ*é(‘}Hﬁég@rSt%% b Frraveddiom ¢ t he
femal e pofbiddavities Bfid ddehisk ket al or alloy. The hard material provides a
surface that can be cl eaned w thout damaging the surface of the inner wall

of th¥ femal e portiRlyimmeampsessed th&omﬁh@femﬁéﬁ portiens inubemebigagitisers t o
stick to the f eR e
unschedul ed %ﬁ?d g@\%ﬁ@u&y?ﬁ@q}% i%né:a?l)?t édl’nl a?f’ég%lrtﬁ %atdlgéei c%b%%’ d W t hout

linmtation, fromasiaitntresswitheled malmpbgthndenum tungsten, tantalum niobium
vanadi um and conbi nat.i ons h reof .. In enbodl nts of the

i nvention and in orlagYmg@ ﬁalBglFéTBmI ﬁ%@m &qlding gpsifieptojthe yOvedyent i on,
the present depdsitni ncl udes one or nmore or a plurality of [abel sheet

maga2| nes and an equival ent nunber of suction plates adapted to transfer
| abel2%5heets from gnoving the male portion from the molding position to the releasing

position;
moving the mandrel car from the readying position to the insertion
position;
applying a vacuum to the cup remover oriented directly opposed to a base
30 of the labeled container sufficient to cause the labeled container to release from

the male portion and remain in contact with and travel with the cup remover;
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magazine to a mandrel. As such, the present device includes one or nore
magazi nes, adapted to hold a plurality of |abel sheets, attached to the
frame andwedaptedsio nove between a | oadi ng position anaCa/uSe@dioszyoe
position; and one or nore suction plates attached to an arm the arns being
attached to the franme, the arns being adapted to nove between a pick up
position, where the suction plates are in close proximty to a top |abel in
t he magazi nes, and a feeding position, where the suction plates are in
close proximty to the. mandrel ndrel .¢car is in the readying

position. The preselPVigdecaands %Qaﬁ%ﬂ?% YIB@ P& Athi ng fingers attached
to the suction plat envifg théeacRe@ith HRHuBJerhb Y S 18 aﬂﬁe ap a

| abel sheet argqund a nan rel. The devi (1:12 %.CCOI’dI nb’%{ oet Itrﬁlgaes%?fl% can

i ncl ude any nu af %F}FQ%WV% mal e portions and fenal e portl ons of
two- part nol dsyaid pas&R M 0 Eﬂps r nd emye

collectively ref erlpeg to eg@a {(i:llg\l?lﬂgyﬂa %fo,?é \C ]Q@éﬁe MG s%or{la Ymghe scope
of thedi ntb@d@bebﬁhe\ehtoaml;aovmgthetldrtela;ﬂ@mtameacmohsecbdn@léted inhessithaned®, iron can have

one cavit a AR and so, on in some cases 24 cavity
parts depéon natéesoltﬁxﬁhgn )‘ége%r% 1@8 }ieﬁ?alt?ﬁblﬁfﬁﬁlarb%bjg‘?%m&eV| ce. In an embodi nent
of the inventi®he ddvﬁt&sdﬁd/ln@tho@s’idbs&%éﬁ abb @i Provide addbeledRxpAMABd FAZES from 1l to
12, in other .cas 1to 10, in sone situations from2 to 10, in other
si tuati on&° I’F?IB‘?F\tgatt‘?f‘é{n Sand in some instance from4 to 8 cavity parts. The
flol owi ng. emboglRAINGsh BeadsiaY Lo @A kel LUSLI A ULARVBVIRS SRoEPCr | Des,
wthout limtation, a device f I ng ‘contal ners accor |ngtothe
i nvent9 onintahsiepskaying asidewall Witharr ouger BHBS: ar@l-allgise; ahd t hi s enbodi ment of t he

i nvention as s I ; ndrel, rai 09. t ed above mandr el
e DU AST B T OREE bindd om R 1aIPRARN daBitl 2o PinRinliine OF AL BBR K "o
pOSi ti onedﬁslmisp&omtat tehst alpottionrofdie dme"rduﬂhceco&“ﬁhe?sldelva%llcbdflﬂﬁl%o%@a%%rl ge I

2 11 includes six nandrels 212

stability of ndrel car 2 ]}klﬁ’ Mandr el $ )
extending fr oz?% “fifciageﬁ a&?‘ﬁ’et fpr‘??ﬁ‘i‘fcfPéiall'{?éLaS? lphel sheet thakislamiveied do thes
ext endi NgexfpafdBadaplaEe kiR AR1 wWhh (RRYEal al ofthb- coh{% Qf &lri nga(fé%éoan dg ncl udes

a novenent housing 270 adapted to nove al ong mandre ral
opt i ofal Igfoéesﬁoﬁtl@bhf??évéﬁﬁ% pmgstlcngtamrzlsahmm@abedcﬂ enterpalavalingesnppl enent al

mandrel  rghdoid Ofcun¥eraBRsl.0ng mandrel rails 208 and 209 can be effected
using an appropriate novenent means 271, non limting exanpl es being

pneumatic dri | VEE labed ivhinies ad eldcrtrmzél&y 1nmkrting sdbstl\a&as as @dseiiediabov@) h¥ifig Or by

hand. l\/bve ou5| 270 ude orJ nore coll.ars 272 that fit
around at® ({]%J?e(?ﬂlldoffurﬁﬁ rchgﬁt eIV e%ﬁ%l/a%ﬁe%{} BRExt al nandr el
rail 208 c(lsmecsdmwab1easé\h§)eftmato!fﬂﬁlf1fst(s@ﬁ§céﬂ9&d i;mm@ﬂ amﬁﬁgam?/gﬁpt ed to nove

al ong, mandr el rgql |.s 208 and/or 209 can be use Mechani cal’ st ops can be

pl aceld orPTHERE M dispsedovepat Ispst 2 portion of aswifecerof éherlabsl sketi bl e | ocati on of
mandrel car 2 t r n_position.
( Adsi@tuntiR 1€ qg)ég@ 90 pcﬁlé gé/detﬁﬂ%rgq H}:%rdl tfle ﬁlvglgtg)ncﬁr%t ance on

Al ternatively, the stops can be ac
a pneunatdirguigr hage oy plae anchinolndobaspro2 end msldgmhdomaxtbmdlng)ﬁpmrdmnar angl es

in a servg na ar, 2 11 |s S in t readyi ng
posi tion. R%slj(c)ﬁs’s m%ase Zi%Iglt &2 mgu ﬁ’sé{q%a%getﬂ%oé Q8m’%ih8?‘?sil FUHES | abel
magazi neS:eIﬂﬁﬁate§mcahlaﬁﬂulpﬂ @h @88, 2¥ich prdgbotsabaihi f&t%af&ﬁﬁ@m%% watpRe
magaz,.nes 276 ar§4§éﬂ ched to | abel i ngharm 2 of pivoting arnms 282.

Pi votPng BPHENoE of A80n 4 mERliGy 9f sushy qoawr(eg&@m)’: stagkedd ihoadi ng
posi ti 0”me&l’@@fe@atfo‘iieanmﬁébﬁﬁﬁleal?@o&% %ﬁlnghe% CEJ: aﬁ%{gm i and

suction plate 278. In t | oadi ng posi "aced in
| abel nagapicher Gifgult tnsaphiatef feaal threstaslss The dabel 4]z§)ba¢lsdasa“nsttmd Aéraned usi ng

suction R:la@c;nﬁ eﬁa §14, which can overlap to form a seam indicated by an edge 416 of second

end 414 where they meet along side wall 404. Of note, as indicated above, label 410

30  presents a smooth circumferential surface, particularly at seam 416.
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Suction plate 278 and | abeling fingers 280 are attached to | abeling arm 274
by way of support 284 and rotating bar 286, which is adapted to rotate,

si mul t anewoby7/@kmei ng suction plate 278 in the feedi ngprpodistéosniane

| abeling fingers 280 in a rest position (shown) or by rotating suction
plate 278 away from mandrel car 2 11 such that suction plate 278 is in the
pi ck up position and |l abeling fingers 280 are in a wapping position,

directly above a mandrel. In the pick up position, suction plate 278 can
remove the top.label. sheet f m | ahel ack, 279. errbodl ment of
the invention ShauFmRg rﬁ?‘tﬁ(’f mYet'.S'tlS‘B’l Wﬁdiéf’ﬁ"élaﬁatﬁf’% 4d3n be used

to provi derchlelesmidesdrided smLAI nﬁhasr&nubrdﬁﬁ@ﬁSa KiasenkilesadieEio i onffot at i ng
si.ng 200 incl udes upper support arm 201, |ower support arm 202,

nmagazi ne ho

rotating Pr%lg%?é‘ togideast 3 paition of 3 hattam serdacef paly theeyerapaeion ABsccombenshd
second | abes mg@g&m SRIRZ Jached
to | abeling ?irm 274 a?\/\%gmgf@é&te P%% screé\k/sf(%sﬂé)#&gggo%@ é[%g) Eﬁe pl aced
hol es $n ba@@lplmqlcmrqt’tfmwndmw upper support arm 201, | ower support arm 202.

[ b d f 205 b
cuction pi ate S S Baloluh RAEHn P SHbHeS Blran Pl R S, a0l

magazi nes c&ﬁﬁnarze)uoanaeﬁ@mdrfg)npaqdaha@rpoamyra{e&n&temﬂg depl eted, a new batch
of labels are toaded ont o..second | abel nmagazi nes 206. %\h at |east one

| abel stack onlt#nodter pmbedimeniptihe ipyensios, the labslod exeandedor ioam niastip| et el y or
to a presegidac MOMORMiRvallabbaucr oohiRh UBkiRals AR makakes second | abel
magazi nes 206 about rotation shaf into"the eed| ng position and first
| abel 19mgazi neds2es! hemin the teva dthig webed trefsrs. to hicontainenthatdhagasidewtllt he

i nventiony t N d.l LN neumat i c
drive, a rpé‘f':lﬁltg?lsldc legérat ?)(?11?90%156%\9% S’rlela\g/tz),%g%ndel m[ e’rfca%esrr%tei%gr‘% gmﬁ%%\ dobe done
usi ng an ampb@muoét,mdfmuﬂaeeslntpthAraddui\ﬁhhmamatptsBmpﬁ Thasidewsgll aced on
rotation ghaft 204 or in rotating. nmeans 203.to.ensure the reproducible

| ocati on al??ﬁ Héi§p?’8§°‘éﬂlff copgingt height ang ispdigstedageqrdivglyidy Pb%éjt. ons.

Al ternati V@ﬂﬁ)ﬁbentt $@n Sth AP theCoMkatder. aH{HtﬁiéﬁﬁesE’}Sfﬁl@tsfd'eﬂgll bhe %&ﬁt@iﬁ@r Ghyeance on
a pneumatic drive or actuator or prescribing the nunber of turns or angles
in a $ervenxyalyeor magedebyesaeny yploer ieeittd abbve.-he i nvention, a sensor can be
pl aced on any LR stack of
| abel s is too ?fé%vm%ﬁ%hggﬁg%gg%cgage Fsogcp ﬁl §§%1§o%hcg§%§ r %ggsrewa}gp?}gaﬁlgt

non- | i mi t tngorexdisgrnesand/dr dsisk hofg colid gh dther beveriigtd, bowlsao spreavrafispendeo SI gnal

rotating ns 203 to rotate. zin 205 d 20 rotation shaft
oa Rof e FEngiefa® BB TPpales (AR ShP e s BB JonpIs oA g
fingers 2&@daoeds)s6elin@ing@shinpRE idlddaietric bhicksR RSk fridd otale@@‘i“hé@g fingers
280 |ncI ude left |abeling finger 230, which includes a g@ura |ty of left

| abel 291 aseafead angl the dke. petifoqds andracks) RO Shipsinurizals and the likepangfothesf t | abel
fi 2 4 | 2
I nger BQontélﬁg'é' bi O&sél% ﬂﬁl%ﬁpg 804 ﬁlsﬁ&?la{)g% ol Ynd 031?33 a?%? 4§ nger 233,

whi ch i ncl udes lurality of “right acemnment "attached
al ong out si de Aith@l@h@xgmﬁhfnﬁfd iniFgGS. I%QIZOfasrbgmg ciedar dhapev ingpldrg el
pl acenent rege cri.bed |n nor e det ?abl bel ow,

P aceren. pieBTR B4t SRR Faliibic e Bbiah 35 g b BRRDs3P FBRRIE, e

fingers 2Béingndldd3s Ubstibadivreif! A3 shelh e pleseht@nplessm@miave & cikaia)
pl acepgent ‘gauieges 23 1 and 234, whi.ch are aligned with the features of
mandret 2% ligticaly s@amg s5cfangUlan dangy ﬁ@g@n%ﬂieﬁ@gﬁ)aﬁlehequggna/\s shown in

FI GS. 12A0étg£3napfuta§fgzompt,f%alml%gmqlﬁé shaR E)%ed a | abel sheet 210 on a

mandrel 212, | abeling fingers 2 are 05|t| ned above mandrel 212 (the
wr appi ng posi t Inoaiher enﬁppélmemgs (fflﬂtrﬁglelv@lt@aothap@smttcammqmth@vﬁt mpgdvedginpn 274

by way of stFe%tgﬁlt\!vlerl C%E{E%red to similarly manufactured containers without an in-mold labeled
smooth circumferential label surface.
30 As used herein, “rim strength” is determined using a Chatillon model DFGHS
digital force gauge (AMETEK US Gauge Division, CHATILLON Brand Products,
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290 and 291, attached to rotating nmechani sm 288, which extends from

| abel ing arm 274. By way of an appropriate notor or other nmechani sm

rot at i ng woreo7a2@7sand 291 nove | abeling fingers 280 i n eppas2e06/08i40€Ct i ONS
al ong | abel sheet 210, starting above mandrel 212 (FIG 12A), across the
upper face of mandrel 212 (FIG 12B), and along the outline of mandrel 212
until they reach the I ower face of mandrel 212 (FIG 12C). Labeling arns
290 and 291 then return labeling fingers 280 to the starting position (FIG

12D) and deels : t of
vacuum aS e SO0, TS Soei ARy R Rk BB Ihck RIS B 11 e
made up ohe fide of a tagaiRG Bt § giatancad onednth tetww themint hi ssconstaut spaecofodler t o nore
conpl et el ow deyj.ce .2 and second | 94 attached top. first brace
50 and SEERE OF L5t e 8D enBRC R vy By dsBvtranton whem 12 iy

at t ached résoh&bo Betvd e@p2AAl thy péaliFoB Falneis reb8r8&L oI rBfeamdagnembnied) |
fourth leg 295 attached to third leg by top and bottomthird braces

( obscdr ed) aAYErage PheFeEiRaions pade ppfvolmdelyselscied gpatAingisace 296 and bot t om
fourth brace 29%.,.(aphifiRk R : i ram

m croprocessors a{lr?gﬁgélﬁaégontr%ltgeg%ﬁ%g?% gtc a??’r?tace}}lﬂg@ée& V\}htaﬂlggg%g%r S,

act uat or $0%liti spa, casasray Isast 75%s ehd, by ghercedea psleastr80Yr geatariblarf thediback | oops in

devi ce 2 el .rail.s.209 are at.tached to t first brace 291 and the
Cop thi - atenalBE Enrliftrii 86 81 Sufiih ATHESE Wi B8 b sohaeRfs &3dp,5 " hi o
are att achiag theaimbeqhipinemm second brace and fourth bottom brace 297.

Label jng arm 274.js attached to top fourth hrac 96, and bottom top brace
297. é)evi ce 2é@ﬁ}t‘ém%}g’a&eéﬂes%trcoﬁﬁ‘kl?%hqv%néﬂ‘“@ﬁﬁf@Fﬁé|5’§1°8‘3‘}cor ding to the

i nvent i ogir&ififetentiBNOMYD sirPack hbve 1%rwr$ﬁgln§r§t%rg@ wﬁcﬁirco%lp%gedi t0 sﬁrﬂ%ﬂ&eadyi ng

position. Mandrel car 2 11 is attached to mandrel rarls 209 way of

novenent MfBuBreedrpotainersdbaiows labeled biisramolNing dy swsapping a labeljewund Bed above,
are showy; e a S descr | A nol d _cavity car
300, con lgwaﬂé)%ggxéoi teaﬁnltlgk'e%%g‘r @gﬁgﬁiggkﬁﬁﬂ ?’\?\cgé)%r%etm ??%1%&?% gi%,arélg descri bed
above, whkiraigth thst is ableadt %@ iresomevasasrt [dasiudrs) gnd Ghothdtapiadt leasttoye al ong

nmold, cavity rgils 304. Movengnt of f | d .cavi car, 300 al.ong nold
cavi 11§ rﬁf%‘?r g@ﬁ thefimystrengtly g ?"e?fteﬁﬂog‘gﬁg?elg‘gg?qt%n%‘fvbg@ the Hase FIEFBCTdr i ves,
nmechani cate ddeMBig tBESMR ddhipyRps. or by hand. Fermal e novenent housing 305
can include one or nore collars 302 that fit around at |east a portion of

mol d cavity r & 9therzgbodimpaenés ofshe ipptionatig rivvstrensvaithe mmssal eondalgised to
move al ong kb, §3N st ERE 5 13060.8 Al ok ¥lles MPRAGRICRL StOPS can be

pl aced on nold cavity rails to ensure the reproducible |ocation of
femal e nol d cdké tign afdhe BO@natabelad comdidérrvgn pe sddpiearto acatpt HBd neizoved

posi tj on, orary or re abl can be used for the transfer

posi# on?eaiﬁgg?%véq %\}BTW FD e’tg%%ggg‘icﬁgalﬁﬁﬁa’é@‘égﬁﬁ%‘g@wff 8 Fhe stroke
di st ancekaswiinthe bfBb ipfeveiitl MBofl otA&ithiAL fhe I frbM uRIRSRhALKEidde nunber of
turns and/or angles on a servo drive. In FIG 13, fenmale nold cavity car

300 is sweﬂ#%@e}ﬁ?ﬁﬁfiﬁ@%’@@-ti on. In an enbodi ment of the invention,
the transfer ppg EHegﬂes@ﬁ%oﬂﬁéer@& iﬂaﬁﬁééﬂé Rk it E@agie%@%@ceﬁpé ﬂ?gﬁ’d" ty car
I 14, o - ol di

can be the sane I’o_ctlon. Referring to F the no ng side of
f emal e nedmdingladé & Vid senurediQ0 theaip a Nl sbrinle wiappingdsiappdied pr the erptaingded r esi n

beads. f of. . inth di ng .process described herein.are fed to bead
hoppZSr 3 6‘,H$I%f'%Sﬁ?c%e?@ﬂng)f’ﬁ%eagegﬁgoﬁ%%b‘feése =§EP=,1OYE’8§’E§ p(g?w%ercfé_ expanded resin
beads are fedThopretet fivantinmillgufigs e dssriBObbpiefdramepatie fonbwing314 vi a bead
| i nes 331. Vacu can he applied fromthe nolds 314 to aid in drawing the
beads i BRI ﬁ?ﬁfﬁm 18 exrmplestay Blergly Bhstipive caedBvaHpR ARAAP 8 bead
hopper  38fferdded 8% IhitinB! DRlekd Ofeisd iRdicited aAGRrdefthfes! OB PARioh RIS 314. As

a non-limting exanple, bead |ines
Portland cement 1s used unless otherwise specified.

30
Example 1

49



331 can be connected to funnel shaped port 180 (see FIG 8). Referring
again to FIG 14, steamand water are provided to fenale portions 306 of

t wo- part wol2de7/@i7%1by way of steaminlet 332 and wat er iPairats28883xn6
renoved via steamoutlet 334 and water outlet 335. When steam or water are
required in female portions 306 during the present nolding process, steam
inlet 332 and/or water inlet 333 are opened and steam and/or water travels
to female inlet manifold 336 and i s subsequently distributed to each of the

f emal f 14, b Let | 337,
whi ch-ana nopowSep resiiRaBey (E P Badls Ralle om MTVA LHERIRY ermi o
portion %4 M@sbafgwm? Hav'ﬁigciln Sreradk ?&Fﬁ"c@rk‘iiz’lef aB&\it a0o 'p,%l %%Q)Y@Qxﬁaﬁ&r@ the

femal e portlons 306 of two-part nolds 314 by way of fenmal € outlet |ines
338, whi &ha belk dpesityod ﬁélétl‘@/& -ak? ez depm puqurﬁglaée(mm dnemﬁchmn dessribedani f ol d

al ong 1 eR S ha et iR G S e PrhiinboE pitng A SRR AbGhog ERoubl P ©

out go$ ng dssceibed laareih OThenet @ foamecupe,n\reabe \cups shesmpie 2 vete rﬁaldeabusnmt er

Cwo- par ¢ URSPeEe S drsciiet s b RBdtne RO RieE o FoREveS B8P e

novenent ofieukd s add Afixad agheAvéry PEBMseat GRE sml(ﬁv@@\ndnmsbﬁcbga 304.
Movenent _of male nold cavity car 310 along nold cavity rails 04 can be

ef f ect edPassdeny. Eplorminlas sdecsive, Thaddratfpemgrps, es’bagpetpshiaspmpleidyes, ser VO
drives, 1 | n

coIIars %%£ﬂ¥%g?@§??ég$gﬁﬁﬁMg égg?ﬂghg%f??gﬁﬁggwﬁgﬁgﬂ%§$?t%ﬂggf S 304
AItei%atpMBHyd@awﬂ“hmkn@moﬁhﬁnmmheeIs adapted to nove along nold cavity

rails 304 can S hani St ops n.be pl aced on nol d
cavity rails 552 tj%n%h%tp t‘lla Ctuﬁ%ﬁf”gp gl?j pg? i @Sgstufeﬁls@fg Wgﬁ‘%ﬁ%l d cavity
car 310 afodtlRFGHBdigIG fPsd daugd (/AVE TEREUS CaepelDiifies ICHATILLTRNBamar y or
renovabl ¢ st ops canég) sed f ) the rel easing position Alternatively, the

stops cahfauctEdiAres < Bhqq igitplforee gruegesey B suahdhat dhe Rrosresligtat i ¢ drive
or act Uabﬁ’éhe@égalﬂiét Ql'ieeﬁ&'é 6@ d@@ ot B @isBMBDSH orifindhBellsiv AR bt @&ﬂkﬁﬁt on a servo
drive. d cavity car 300 is shown 1 n the nolding

posi 1§ on SPERélf@rarSeh@lelaoceR}fGM insh. Themayemaht isstogiroligdebypr ssvvadmdtor.oVher e

543 and ¢onng o BEEHE S0 Bl oo Rk B SR e pd TR et e or

wat er ar ehavagpdleved i n nmal e portions 320dur|ng the present nol di ng process,
steaminlet 342 and/or water inlet 343 are opened and steam and/ or wat er
travels to male inlet manifold 346 and is subsequently distributed to each
of the male portions 320 of two-part nolds 314 by way of male inlet |lines
347, which as a non-limting exanple can be connected to pipe 155 in nale
portion 152 as shown in FIG 8. Steam and/or water exiting rmale portions
320 is renobved fromthe nmale portions 320 of two-part nolds 314 by way of
mal e outlet |ines 348, which can be connected as a non-limting exanple to
annul ar outlet 156 in male portion 152 as shown in FIG 8. Steam and/ or
water travels along male outlet lines 348 to male outlet nmanifold 349,
where the outgoing steam and/or water are renoved via steamoutlet 344 or
water outlet 345. While the mandrel car 2 11, fenmale nold cavity car 300
and male nold cavity car 310 are in the positions shown in FIG 13, | abeled
containers are nol ded as descri bed above and | abel sheets 210 are applied
to mandrels 212 as descri bed above. During the nolding cycle, a suitable

| ocki ng mechani sm can be engaged to ensure that two-part nolds 314 are
properly closed. The steps can be perforned at the sane tine and in

50



approximately the same length of time. Thus, the nolding operation,

i ncluding the steps of feeding resin beads to the nold cavities,

pr eheat i /g0 20@okiTSy, and cool i ng, can be conpl eted in arCramsae6hBl49é n somne
cases at least 12 and in other cases at |east 15 seconds and can take up to
120, in sonme cases up to 100 and in other cases up to 90 seconds to

conpl ete. The nol ding operation can be conpleted in a tine frane indicated
above or can be conpleted in a time frame varying between any of those

i ndi cat ed above. The | abeling operation steps including extracting | abel
sheets, placing the | abel sheets on the mandrels, and w apping the | abel
sheet s around—the—mandrels—ustng—tabeHpgingers—as—described—above; can
be conpl eted in at Ieastsﬁﬁ@%ﬂn some chSEEPEL | east 30 ARAPK bt her tases
at | east | Hescepeionds and | oaviold Bbeledip t 0| ARG MoldLabdide Case¢NopabededlO0 and in
ot her cages—up to 90 seconds to conplete FElG 16 shows|device 290 with

femal e npREMSHeNEY car 300 in &He remoyed posi%4on and %ale M3 cavity car

310 in t1e($g§easing position. As shown | abel ed contai ngers 324 are aftached
to mal e por |3n 320. Mamndrel car 2 11 is in the insertion position with
| abel sheets attached to mandrels 312. Wiile in this position, the renovers

(obscured in thjs,vi . apply vacuum o draw | abel ed contai ners 324 from
tml'e porti onaz6ns 87t fhonsBR e bigNer o e Sr Bo e R R HaIG oite cavi Ty
car are i fmoRPRbélingmoltihe nh-RRBE asld methodd ARbMina thepreseanmiveaitiond The e t he

mal e portions to the renover, in 1 to 10 seconds, in sone cases from2 to 8

seconds afitFigh fithepregent eent3ingspivgs meawresieas Rtfserestpithan thakmeggyreddor @ 290
with fema i : 0t Lt |00l d
cavi ty- car oA iRithdrtind Bl i3 risir ind SRR Rt Mo BB RATY S04
are att acheadtet than émb wensirddolos auafat-nold ldbekd wi Ewdap 1alhedi’ ebnteimer.2 11 is in
the insertion sition, e aqr re, sensors,can be place n le nmold
cavi ty car 310TbehiehEE i eniin Ton BRrsS RS FmriBfeate Podedhn oy been
renoved f patiedlengh lﬁ)din?éﬂti?] thefof 14 ispfot fiterided tnav.i;uﬁg dﬁﬁﬂdbﬁfegﬁﬂédas 11di ntcr)] t he
i nsertion_ position. t he previous, container_has not been renpved, the
sens oiO cahg%f@wsa@w the ssops of e iy entige excert Wspfrbirandie thexieat thetthey

non- i m t LGy QxR 8% Redh@pindeidihght or audible alarm to alert an
operator and/or control device of the malfunction. In this position
scenario, the | abel sheets are positioned in female portions 314 as

descri bed above. Wen the mandrel is inserted in the fenale portion, the

| abel sheet can be transferred fromthe nmandrel to the inner wall of the
femal e portion. Transfer of the | abel sheet can be acconplished in 1 to 10
seconds, in some cases from2 to 8 seconds and in other cases from3 to 6
seconds. FIG 18 shows device 290 with female nold cavity car 300 in the
renoved position and male nold cavity car 310 in the extended position. As
shown | abel ed containers 324 are attached to renovers (obscured in this
view). Mandrel car 2 11 is in the insertion position. In this position
scenari o, the | abel sheets have been positioned in female portions 306 and
femal e nold cavity car 300 has backed away from mandrels 212, which are no
| onger in contact with female portions 306 and are free of |abel sheets.
Fromthe positions shown in FIG 18, the cars travel back to the positions
shown in FIG 13. Once mandrel car 2 11 returns to the readying position,
the vacuumto the renovers is discontinued and conpressed air can
optionally be applied to allow the |abeled containers 324 to fall away or
ot herwi se be renoved fromthe renovers to be further processed and
packaged. Subsequently, the nolding cycle can take place in the two-part
nol ds 318 and | abel s can be placed on the nandrels 212 as descri bed above.
Thus, the present device continuously produces | abel ed contai ners according
to the
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i nvention. Any suitable pneumatic drive, servo drive, or actuator can be
used in the present invention. Suitable pneumatic drives include, wthout
limtati omp280mghBs1acti ng, single acting with spring retarnS2ead3doabl e
acting pneumatic cylinders. Suitable servo drives that can be used in the
invention include, without limtation, those available frominclude, Bosch
Rexroth Corp., Hoffman Estates, IL, and GE Fanuc Automation, Inc.,
Charlottesville, VA, which can include without limtation associated
notors, anplifiers, power supplies, feedback units, and brakes. Suitable
pneumat i ¢Wdidlaims or servo driven actuators that can be used in the

i nvention include those avail able from Norgren Inc., Littleton, CO

Uni versal Fluid Power Pty Ltd., Moorooka, Queensland, Australia; SP Ar

Li m ted, Manchestera déﬂrﬂetiﬁﬂpﬁﬂﬁkg@lg)mbelemaqﬁnm«aﬁn leoiainprs coBetisihghem PA,

Si enens AG  Muni ch, Germany gﬁre,, Lﬁdianapolis, I'N, and Festo USA,
Hauppauge, N.Y. The dev@E@a%@E%Fﬁ GV ke i nvention can be used in a

met hods of making the prespad ohahgh&d &%h@hte@p&perﬂﬂ@lm& fRdnélachwigles:
applying a | abel sheet to an inner wall of each of one or nore fenale
portions of the tmumbart nol d by p05|t|on|ng one or nore mandrels, that
hol d a | abel sheet using a in one
or nore femal e portlons%f %E%gﬁ%g@%ﬁ%g{%ﬁ%ﬁaberﬁbﬁg§#§%ﬂ&% gﬁ%gﬁg | e
portion by stopplngmﬁ@pmmaﬁuunnamdnanﬁnmmmgnanuakﬁmpommmnaniauh@hgg to the

Iabel sheet via the char ns in the rel .and.optionally. applying a
"puf f of corrpressed’Oé‘PPng‘i“ggﬁcﬁ'ﬂ@g% ?tcﬂ'?eg%?aj%p?wo?ﬁga %B?rg\n deosi ti oni ng
one ofg nore nal e p%fehtga?aﬁnelttb@hetfﬂ@ld;@amyﬁgl d in contact with the
corresponding femal e portions to formone or nore nold cavities; adding

expandabl e resin beads @mgle skderaitcar sdepied ibRaRalpRe leashenedmeldvi t i es:
appl yi ng a suffi ci ec?%lt Walwdh an%ﬁﬁanaﬂepo%tlﬁﬂu aﬁﬁ%g&%’@{cﬂld@c time to the

nold cavities to ef expansi on o expan a si n beads or
pr e- expanded resi n rhadihg positibwamd inalndingadt besttoae n@iesport:mﬁ thgtWChEart abel ed

an enbodi ment of ¢ APadhron (e HEE e SRS P Hrlb RLEER o 55 '

innerisal | of each yHenQRefeaiald@midendle idlEcavity tingate 1ﬁfthet11hesﬁeﬂﬂvmbl‘dmg)l d can
be perfornmed by: extracting a |abel sheet froma magazine containing | abel

sheets stacked in aogiioas:aBd rel ati onship to the rails, the magazi ne being
attached to the frame arbl %ﬂi?ﬁtc%lda&a el 23 AoFe Q%ﬁ%‘@ﬁ@as@oﬁ&ﬁgﬁdﬁﬂ rRisi tion and
ro

a feeding position, the el ng extracted m t he nagazi ne by way of
a suction plate attimthed atroacbfma:m}tlmndhn insersipn aesiden angl inglading ghe and

anabIe betmeen a glckggﬂpgqﬁgk@g@FgQ eBlly ﬂPHh&H%ﬁJ@gmﬂf%BM#Bﬁhe“here'n t he

suction platelsa ace of nth
magazpme and is ad&ﬁ&rﬁ!ﬂeﬂc@r @i thedhsesiva ﬂm@ﬂtldn'aﬁdathbcf@ndtlabﬂlls irhthe trgtsférhe

application of vacuum, noying the suc ate with | abel hel her et o
fromthe pick up pdstioanthe gapdisl egs g 'ﬁ“ﬁ‘?g g?? PELE F%re“}%g‘istag?}%?% t he

label sheet directlyabotGud 1886 Bﬁéntéd‘d&é%ﬁy Bﬁ?ﬁﬂi fits BARIpoltM, wh¥aekei n t he
mandrel in the readying position is aligned
mandrel car is in the insertion position and the male cavity car is in the
releasing position.
25
2. The device according to claim 1 further comprising a frame comprising a
first leg and a second leg attached by one or more first braces, a third leg attached to the
second leg by one or more second braces, a fourth leg attached to the third leg by one or
more third braces and attached to the first leg by one or more fourth braces; wherein the
30 atleast one mold cavity rail is attached to the second brace and fourth brace and the at

least one mandrel rail is attached to the first brace and third brace.
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application position of the suction plate and the mandrel in the insertion
position is aligned in a position horizontally opposed to the fenale

porti ons;wonerai2ersii ng a | abel sheet, as descri bed aboveCTfusemstobmcucti on
plate to the mandrel by applying a vacuumthrough the mandrel and

di sconti nuing the vacuum applied to the suction plate; noving the mandrel
car and mandrels with a | abel sheet attached thereto fromthe readying
position to the insertion position, the fenale portions being in the
renmoved position; noving the female portions fromthe renoyved position to
the transfer pPosit iThadevick a}m@ndmgdmchgntlh%’hﬁf&méhemar@@?]scoﬁmﬂé%%nt to the
inner wall of the f aon edeterm ned | ocati on;

di sconti nuing the \??g%&)ﬁ? { 3t gl(tﬁsr(zqﬁﬁappl ying an el ectrostatic charge
to the | abel sheetssb@bngfbmr}ﬁtvinggcﬁ:nsms‘idn]bﬂewhermnmaggreatﬁrtﬂaewl, ectrostatic
pins to provide an electrostatic atfractive forc be eI sheet s
and the inner wall adpandigl gurfree ey W&P@ﬁ%’t‘ﬂdtlf)% B’taf%ﬁl ?8693%%%@? hg a
"puf f s0f comprpgtack Md'thd Sehad hige;mendrel to effect novenent of the | abel
fromthe mandrel to the i nner wall surface of the fenml e po novi ng
the femal e porti ong plurality vheharging pinspopianad abengthe {nﬁgg %ﬁ%éli‘etl on; and
novi ng the ma | r,gon position to the readying position. In
a further qggt%as{{oqgéﬂgnq%\ﬁénwon the | abel material is capable of

mai nt ai ni ng a sur f agiurelityof swsibahdles pbﬂh@@da@naé]@a:mambd sutfesee. In a

particul ar aspect of thls e he surface r.esistivi t he | abel
material is greater™ Iﬁan?g‘e\wn%ﬁce oﬁhbetrﬂ%rf'd’r%lr(r’%lglnrfcgr?tnogfcoﬁ C?B’%ventl on

i ncl uges wr apﬁhaﬁéhatlhﬁlt isae Hefohedile aripignshebtie armntslers lcondilions. posi ti oni ng
fingers attached to the suction plate armafter transferring the | abel

sheet fromthe suction plate to the mandrel. In a particul ar enbodi nent of
the present nef hoc‘(}“h%%w%@%@bﬁdm Y cfla{lﬁ"leS ekl e nbhendeahd mafkkgdl i n a
escri be

femal e portion as I'n many enbodi ments of the invention,
the mal e qmmrlsemmea]rmdn@mawuallsaelbgtecbﬂgmth@@@dp consistiag pEReerepgdpmeisons of t he

two-part ool d ofor mol d_cavi v ns fromthe
renmoved pYERIPRSIRGHATY cé)pﬂ%’fn&fs dia)gsg'ishogﬂ%d r§ &%J"gg%e siri(glrvltiaﬂ}gortl ons from
the epst engematd®mbhorddts tp@lﬁeﬁ@rsﬁp&lﬂ&rﬂ@e@@ﬁlyﬂt&namﬂdm hbmopwlgmenstandret hod, the
femal e and mal e portions of the are ad tedqs1 hthat when

the femal @Pﬁb@l’tqfﬁﬁfs"ﬂé}fl éh]ioﬁd?»ﬂi’@lytc%‘i}?ﬁ’(}%fﬁ BBlé’?‘ll OBt CHEME BOTh& Fanal e
portions gr&, Q‘?&ﬁtﬁfi‘yﬁ&@ rdonfRhtioRs thbﬂéopé?ﬂtrﬁéiﬁls Whitbd Rk bn®bh@bredfichesuch t hat
e por

when the ma p I'ons are in the rel easing position or extended position,

t he mal e petetialotistedherempaced apart and not in contact with the female
portions. In an enbodi nent of the invention, the expandabl e resin beads or
pr e- expanded resin beads are added to the nold cavity by way of one or nore
f eed mhannel s §.n thHaefcRmbacqwdmgmnlamhhrvﬂleeeiwﬂie\xmridselfm"séetﬁlqaﬁegi at an end
of the feed channel d to close and seal the feed channel fromthe
mol d cavi?m%bWHHFmﬁg %gﬁgi RH1%hd fusion of the resin beads.|n another
enbodi nent of the invention, the heat applied to the nold cavity can

6. The device according to claim 1 further comprising
one or more magazines, adapted to hold a plurality of label sheets,
25 attached to the frame and adapted to move between a loading position and
a feeding position; and
one or more suction plates attached to an arm, the arms being
attached to the frame, the arms being adapted to move between a pick up
position, where the suction plates are in close proximity to a top label in
30 the magazines, and a feeding position, where the suction plates are in close

proximity to the mandrel when the mandrel car is in the readying position.
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be i ndependently controlled in the male portion and femal e portion. Thus,
the applying heat step can include applying a heat cycle in the femal e
portion tWwetoem2itsdependent from appl yi ng a heat cycl e ipaTiuseoosmbroporti on.
In certain aspects of this enbodi nent, the nethod can include preheating
the nold cavities by flushing steamcavities adjacent the outside of the
nold cavities within the fenale portions wwth steam This step can be

foll owed by applying steamto the nold cavity fromthe male portion after
preheating. In other aspects of this enbodinment, the nethod can include
preheating the nold cavities by flushing steam cavities adjacent the

out si de of the, nol AL D . lLe. '!]%ﬂas -1 b is step
can be foll ovv:7d bydrel{%gil\égl%%g&g enté%o{%&l{?ﬁé% gpg%bl >1/ }?%Er)rl?!tsﬁlgﬁnataeﬁggorti on
af t er preheat i opposedno adethile powilon asyeef stwakparhineldenbodi ment, t he net hod can
i ncl ude preheating the nold cavities by flushing steam cavities adjacent
the outside of the nold cavities within the nale portions with steam and
flushing st eang cavithearviddhé®edihe o @aiflt, Siteei0the tthBaleBbMios @vinpii&s Wi t hi n
the female portions wth steam %’hi_s step. can be followed by applying steam
to the nold caldinkgsssteshpnchibe malepqsden ¢RPTEEE RPN eheati ng. | n enbodi nent s
of the invention, the |abeled containers can be renoved fromthe nold
cavities after cooling by applying conpressed air fromthe fermal e portions
into the nol d Zavi tA estlddfaroldipgh Yabalgd wapanded fasimreontamenudieg he devien
sufficient to.caus .tBe | abel ed container to travel with the male portion;
novi ng th%ccf’“élﬁﬁtgcgb‘?‘ i O 0# t he nol di ng position to the renoved
positi@n; noving the malgpRaidtd @belfshértd dicina@!vailingf epetsoftdnenr tnord he

rel easing position; noving.the nandrel car _fromthe readying position to
the insertion posi tiewate papEmy chHesvoRaG WA BY t he cup renpver oriented
directly opposed to a base ofpogiﬁgnih%gﬁg 5 6RMAIREY, 1k ol Gilgs sieet cause the
| abel ed container to release’fromthe male portion and remain in contact
with and travel with thesngyacampoeplieditivongh thisuatigndeles, is gre ergnelige r eadyi ng
position; and renovi ng tthe vacuum t o .t he cup renover causing the cup to

rel ease and fall away fr'S a]tﬁ)g (L,upf remover. In the present nethod, the tine
requi 1£d for conpleting the stiegsnd the tabalyhkstiinthetfamalepbaiondysetpping r enmovi ng
t he | abel ed container can be conpleted in | ess than_ 60, i cases | ess
than 45 and in other cadB%vV3y@ qnﬁgﬁplg@ggg@fﬁqggs_tatﬂ@a{gg\;? Q@i%ﬁﬂleﬁét hods
descri bed above provi de 3, iakahgthsmRARMRANARREN contai ner that includes:
expandabl e resin beads or pre-expanded resin beads, as described above,

mol ded in a shape havi ngpoaitiohingwa pr morermalp potiloas okthe Peeparhiglhinhase; and a
| abel formed froma_ ] . eri ' {0l ostatic
charge di sposed ove?on%%]?{"gas © égh%é rofl @%g?%ﬁal?hgﬂﬁghﬁﬁb%p aglgngﬂfe %ﬁ%{ia
sidewad! of the condagitikey. As indicated above, the present container has a
| abel sheet that is lamngted to the expanded pl asti terial and with the
external wall of the corﬁ%alwpw éest“ﬁgeaﬂﬁf’ﬂﬁﬁ'@xﬁ"%gge&n bﬁa‘ll%se@qgeeature of
the present containgpldcaviiieat the |abel ed external wall presents a

applying a sufficient amount of heat for a sufficient length of time
to the mold cavities to effect expansion of the expandable resin beads or
25 pre-expanded resin beads to form labeled containers;
cooling the labeled containers; and

removing the labeled containers from the mold cavities.

10.  The method according to claim 9, wherein the mandrel is free floating

30  when positioned in a female portion.
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smoot h circunferential surface. The | abel includes an electrically
i nsul ati ng substrate, as described above, having a first surface and a
second suwbaowyo2arsheat sensitive adhesive, as descri bedprabase)o6dsspesed
over at |least a portion of the first surface, and optionally a coating
and/or printing ink disposed over at |east a portion of a surface of the
| abel sheet. As shown in FIGS. 19 and 20, the containers 400 according to
the invention are circular shape in plan and include base 402 and a side
wal | 404 extending upwardly and outwardly from base 402 to a nouth 406 at
the top of corflai ndhe sethodiaeeardisp teclaim P, wigtein grefipplyinghaahsteminglydes ar ri m
408, which projec radial | t |y, f. ' el th 406
of cont aiaﬁg&n%?egtz\cyﬁlﬁellflﬁb t%@lgtéy\ggtﬁoqlstﬁ%tﬁg gl?en}?ég? %netr S C%pﬁ@)égggtﬁ g%lggﬁgi n
nest ed r éh&teimdle potioho prevent them from wedgi ng toget her, when so stacked,
maki ng the containers difficult to separate fromthe stack. The | abel 410
includes first end 412 and second end 414, which can overlap to forma seam
i ndi cated by an. edgge hbfhodfaceneRBdb siath 9 4hepbin i labé heveesmpdiseng si de wal |
404. O note, as indicated above, |abel 410 presents a snooth
ci r cunf ermatetial capablefaf eraintpiaing acsurfaes glegitostiebia g% . | n an enbodi nent of the
i nvention, first end 412 overl aps second end 414 to create a seam descri bed
above. In this enbodi nent, a heat sensitive adhesive is only applied to at
| east a porti ds. of Thebethodracsardingde cloim 8ywiyereinhespefabearssigdyity ofrtheof second
end 414 ch that th eat. sensitive adhesive contacts at | east a portion
of a topSI'El %ﬁ‘sﬂeafeﬁg’a&\}grlgg%q'porti on of first end 412. In an enbodi ment
of thg invention, the |abel ed expanded or foam plastic container 400 can be
nol ded from expanded pol ystyrene material._ In ano%her are?g‘ooaii ment of_ the
i nvention, thd% abdhemetigdaserrdingto plgim’ pradeindhe ismalg :9dmaleporiignsof
wal | ed pr g i It I i grein, the
term"t hitﬁgmulg(f P &e%mmrdg%?ee?%%? (()1 Sﬁ%@%ﬁ%ﬁiﬁg !tf&h%%l@ (2121b§s! as]fie ggt&g?%‘jﬁl ckness of
at | east m®sBionitie malmend feswde purtibmsease sp@cdbaparidni nobinisentagiaeiiseagh ofhehst 1nm
and can be up.to 5. 1n, so cases [ L r -0 3 nm
The o devir et eHsdnS PR RS atEaft 18R b n AR REpdtRich
adj ustsed tae gRIkiongdny atespREcdvipae asdihftiia centhct stithethg fdmadlopdrtienscont ai ner. The
t hi ckness of the sidewall of the container can be any val ue or range
bet ween any val ues recited above. The | abel ed containers according to the
invention can e CURs mdsRicthcbOingX8 eRkS of Rh&bRItRe [a8iShEAS &eapsiicartodr i nk
hot, cold or other beverages, bows to store or dispense food, such as
soups, nobdifemsale periorshty noodl es, vegetabl es, neats, and oily food products,
fried foods, non-limti I I I L ) s h fried
pot at oes, fried seaf ood?‘lgté% %gﬁéﬁfell 'ﬁ%&%@#gﬁ%@égﬁgﬁ %lﬁglgg%b,ei %)}getgfa%to chi ps,
pretz&#l s, and the Istkked iancactilebrelationstdp tocths rajls, the smghznd pingsatwchedy and
di spensi ng food prodycts and other materials. Althaugh exenplified in FIGS.
19 and 20 as bei ng t%%ﬁﬂ%a@ﬁgﬁgeﬁ?rﬁf%‘?ﬁetWﬁe@ aplnpg‘nggPosd ?ﬂn%\dr?es can have
any suitabl e shape gy fRitRA, the MbeRDeliexthasefibs thelmpsail eyt waybeiang
nol ded as descri bed herein. As such, the Bresent cont aj ners C%E have a

&

circular, oval, el Isugidngdate adanhad b anrasen aighiinfttached iibuirape afent agonal |
hexagonal , hept agonal,. 6kARAApicl §ARRARIIA an app RAGH bALRA! Akinke shape
in plan. In other enbodinents of t nvention, the present contai ners have
i mpr @%d rim st r enghdisustiemplatenp adapted to centattlasutfgcendiatbptabelriadhecont ai ner s

L Chout an 1oL Lo e SO ULl [P A, 0 Vo
application of vacuum;
moving the suction plate with label held thereto from the pick up
pbsition to the application position,
30 positioning the label sheet directly above a mandrel in the readying

position, wherein the mandrel in the readying position is aligned with the
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digital force gauge (AMETEK US Gauge Division, CHATILLON Brand

Products, Largo, Florida). The digital force gauge is set up such that the
force gawye parahersiagai nst one side of a container at aPdiratsanmes3nbé one
inch belowthe rimat a constant speed for a set distance of 1/4 inch. The
nmovenent is controlled by a servo notor. Wien 1/4 inch is reached the servo
stops and the peak force value is recorded. The reported neasurenent is an
average of determ nations made on five randomy sel ected containers. As a
non-limting exanple, the present cups can have a rimstrength that is at

| east 50% in some applivetompositaasif tReMstiemplaterand theanandzd dsthsinserionr 90%
greater than the rim.strength of a ¢ i tain a | abel,
where the base conpgflﬁg?ga g%ednglaaepo&gl{hhg{oggéentélﬁéppggegllstg%ﬁeﬁﬁ%\ddi tionally,
the present contai pestinavi ng an in-nold | abel ed smooth circunferenti al

| abel surface have inproved rimstr th. when coppared.to sim,larly

manuf act ured cont ai ner s U ?m&gé??bﬁgg%@dﬁ‘?ﬁ S-uﬁ%n‘})nd?lﬁtat%gw' gf)eg:l”?ﬁg a

| abel ’5 around the %.bﬂﬁin‘é’%ldacﬁjm h6udhCRt fiafrel antidioniuing the Vhdi@nexanpl e,
the present cups can have a rimstrength that is at |east 5% in sone cases
at least 10% and iapplirdie thecsaigiéan plate] east 15% greater than the rim strength
of an after mold | abel e, Gantal ehuNIELE: IISBRIRICORBALARK Sy Made

usi ng the sane equi pnent. of her enbodi nents of the invention, the rim
strength of the prebseeab foanthaireadymgipesitibn keths insertidn positien e smsles at | east
0.4 and in other cases a% J eas]‘tLh 0.5 lé& The rimof the present | abeled
contai ner can be ad®Qpo@3deige JLLEFFMAiPSHEY 5 readily known in the art.
Furthey, the I|abel ed comi@ianhe Gxibl®BorEbhd fbm Micepeded pusitlon thi@wn i n t he
art, to prevent, anong other things, the lid from unintent.i onalll bei ng

& SL \
removed from the | dabedpastionaopigipningtirdlabel gheekyadiacert te Bigdnnss&llodn i ncl ude
arimthat is adapt teRAHine@bchil: ude a lid secured to the
rim Wen shrink wtg%%%%b&%gﬁ%&@?gquo t he cgnt ainer with lid, a secured
and/ or seal ed storage velsehtjnuingthe gacuoovb thesmprdseli ded. The present

invention will further be describe .reference f ] xanpl es.
The fol | owi ng exanpl es ﬁpglngraélleyec%f)g%%%&gfge\e/t%%(?flgl?lé&?ﬁvbg’]rée?%}dﬁﬁl%}% are not
intended to be |i mgffgent \ikes o dichicnbastid pind waredde al dlegesatiat ages are by
wei ght and Portland cement is used ﬂnl Ss_ot herw se spec'fiﬁ%@ ample
1Pol ystyrene resi n d5EasHEe forsa hefesnthel %‘aséget%\%fi 41181‘5}“@ FROMNERR Bfeni cal s
Inc., Pittsburgh, RA Q?\gh{& an average particle size of about 400 mm were
pre-expanded to a bu I% ensity of 6.25 Ib/ft . 12 oz. foam cups were made
usi ng the machi ne descr irhesing the fngde portiogs frpndhe gnsior ppsidemisitae 1 wer e

| abel ed using the ig-rmldd bel ajmrglg t echni ques descri bed herein. The 12 oz.
foam cups, or " bas€ Elﬁﬁes'

I

pqsgonSarrpl e 2 were nol ded using the machi ne
descriged in FIGS. 9- 18 mévifoilie mandred fidml thb alsemign positien foabeteadgisg wr apped
onto the cups and affjxed using Avery Permanent due Stic (Avery Dennison
Corp., Pasadena, CAH%HEBRnia) as adhesive. The 12 oz. foam cups, or "base
cups" for sanple 3 were nol ded using the machine described in FIGS. 9-18
and were not |abeled. Al of the cups had a wall thjckness of 1.8mm Rim
strength of file cuPee methed esondingtoplaimlds furtsseanantising weraingthedr? on nodel

DFGHS digi;tal for TEK L Wegl G it OBk R d

Pr oducts,Shf%r%%‘f“@ﬁ%%%ﬁ%%“%ogﬁ é’?&lglqg%glscaga ‘giaegg&e){%eg stet p&% such that the
f or ce2pauganspiishethedgrl sttt boe tisd wetiaf plate¢otheanardradi st ance of one inch
below the rimat a constant speed for a set distance of 1/4 inch. The

novenent is controlled by a servo notor. Wen
17.  The method according to claim 9, wherein the male portions are

horizontally positioned in the female portions of the two-part mold to form mold cavities
by
30 moving the female portions from the removed position to the

molding position; and
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1/4 inch is reached the servo stops and the peak force value is recorded.
The results are shown bel ow. The data denonstrate the inproved rimstrength
of cont aiwensomadmsiusi ng the i nnold | abeling nol di ng nmaebirns2@sc3nes hods
according to the present invention. The rimstrength of the present

contai ners was neasured as 96% greater than that nmeasured for an unl abel ed
container and the rimstrength of the present containers was neasured as
20% greater than that neasured for an after-nold | abel ed or "wap | abel ed”
contai ner. The present invention has been described with reference to
specific details of par wioyingshe malsqoitinas fion the esiended|positign fsthe nt ended t hat
such details be re aor&%ed asltiMn‘itati ons upon the scope of the invention
except insofar as é PoPPhe”ext ent t hat they are included in the
acconpanying clainms.W Claim 1. A device for producing | abel ed expanded

resin containers conprising: at.l|east. ope ld cavity,rail.; at |east one
mandrel rail d en&?@ Hfféhogieaﬁa‘?fé%é? clajp ph‘@%f‘(ﬁheﬁﬁb‘?@@c@g}“ﬁrs L emal e nol d
cavi t 5 CagmafPE&H thinbR\avidibOMeLr dbollngast one nold cavity rail between a
renoved position, a transfer position, and a npolding positian ar]g i ncl udi ng

at |east one femal e por @pplsingfcompraggsdgitrfomthedemriedRitions pue theeeldi o t he

ol d cavity rail: a.pple. il dpaRtlNeGAL BRARE Al RBRIRLANG alist east one
nold cavity rail befWeeh an  ext ende position, a releasing position and a
mol di ng position anhk labekdichntagnatto traveed tvithrtke malegpogont i on of t he two- part
nol d, wherein the fermale portion and | e.portion, forma. cavity when
the femal e and mal e nol (’jmg'é‘}ﬂt{h??eé%a?%p‘gﬁgn frﬁn%th%pplcf;%%%oesﬁ{q'ﬁ&éqlﬁm di ng

posi tipns; and a naggderld RRioadapted to nove al ong at |east one nandrel

rail between a readying position and an insertion, position and including at
| east one mandrel adapt éepvirg e galeparhemirpmdhe @ I‘@Hﬁ’éﬁ“f’%‘h&\m’i%lﬁasf%
mandrel car is in tﬂgﬁlﬁioﬁlserti on position and the female car is in the
transfer position, ‘the nandrel car including one or nobre cup renovers
adapted to pull a vacuumaemg the nenilreheasdrom the seddyingpositierto toe MSERBIOB porti on
when the mandrel car is in the insertion position and the male cavity car
is in the releasi ndPYSMion. 2. The device according to claim1 further
conprising a franme conprapplyitg @vacinis to thegupranaves extanta diegtinop@stde by one
or nore first braces, a third | eg at,tact:l?ﬁ.to the s cqQ dlleg tg%o e or nore
second braces, a fcibasnof g labeled CApginprsuiipgientio ?adlsTgﬁ %%?egﬁ’ Y8Phr e third
braces and attachedeffselfifn fHemidle p&ifioR ¥n®PrenaH inBoh@cH Wik &fll tBvBDWERL Wherein
the at |least one nold cavity rail is attached to the second brace and
fourth brace and t Hbermdverist one mandrel rail is attached to the first
brace and third brace.3._Th A | i wherein the
mandrel conprises a fi rsr{lo‘glg%gl%ﬁ%a\?}lgﬁegg%qéﬂ{ﬁgns(%yglﬁcdlﬂ%{&éangecond base having
a di nemsi on D2, wher ei n rBRoviag thesatwrm tdtn cib renvercudsief theumupaee
circunferentially and | ongitudinally disposed about the first base and the
second base; a pl ur&ips ffalgﬁ‘ﬁ?yg%‘?féﬂﬂﬁ TH88YYi oned al ong t he mandr el
surface fromthe first base to the second base; and

19.  The method according to claim 9, wherein the expandable resin beads or
pre-expanded resin beads are added to the mold cavity by way of one or more feed
25  channels in the female portion, wherein a valve is positioned at an end of the feed
channels adapted to close and seal the feed channel from the mold cavities during

expansion and fusion of the resin beads.

20.  The method according to claim 9, wherein the resin beads or pre-expanded
30 resin beads comprise homopolymers of vinyl aromatic monomers; an interpolymer of a

polyolefin and in situ polymerized vinyl aromatic monomers, copolymers of at least one
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a plurality of suction holes positioned along the mandrel surface; wherein
at least the surface of the mandrel conprises a non-conducting materi al
that i s WO 2defasthabl e or hygroscopi c at anbi ent condit iPomaIS2¢b6/031ae6 devi ce
according to claim 3, wherein the non-conducting material conprises one or
nore materials selected fromthe group consisting of fluoropolyners,
honopol ynmers and copol yners of ol efins, honopol yners and copol yners of
vinyl aromatic nononers, polyesters, polyam des, polyester-am des,

honopol yners and copol yners of vinyl chloride, polycarbonates,

pol ysul f oviey aroestEmewmenpitl, onglonawre of divinphenzere, senygaseddicrssndkylat i ons

t her eof d i -Qn ; ri al j.sted herein.
5. The i A0enags Ry e ohikiR fefily, BRIG ARk A RE de el P oat ng
when posi pdlgraesbnates; dofyesmisepgigarides) natfiral fibbedessintetiacdded; gl to claim 1
further conprisjng. one_or nore nmagazi nes, adapted to hold a plurality of

| abel she®pdinatiopsthaeeal.t o the frame and adapted to nove between a | oadi ng
positigpn and a feeding position; and one or nore suction plates attached to

an arm the arns being attached to the frame, the arns being adapted to
move between &lpi cklhepngseed accendingip eleém Ohwherginrthe resiy) bepdsor resexnandsdys e
proximty,_ft. I i ..and a feeding position, where

t he suctir(%%llggggcisggmhﬁgeeéxﬁb@?ahgis.égpdgs%gléﬂrf{}?@m%l%'the mandr el when the nandr el
car is in the readying position.7. The device according to claim1, wherein

each mal e portion i.g horjzontally opposed to a .fenal rtion_ nol f a
two- part ol dbS %%@?C@’&C&f@&?{%“af% n?owh?rgli ifCSWﬁbeeg&e)sl%p? 6 ag%% e

portiQn CRERMes®hatt &l Hletfis pattRB) siaf fidheatitat €0 portb absut&00mMNni ses bronze. 9.
A nmet hod of nolding a | abel ed expanded resin container using the device

according to claim3 conprising: applying a | abel sheet to an inner wall of
each of one oryJror epf.eHBh& KL ihgg\% Pfim o fcfiBraRREeatRY fhe B¥0IPESiEdsONi Ng one
or nore mandre%s', te%aeﬁﬂﬁofdd a Iltda el cshrgef Ssul nggq%a.céagi?né_ applied through the
sucti on hby Seshingsteanecayitiespdiecdné thel oatsidsrafitisoldeavitieewihisithgjfertale | abel

sheet in the fenal ortion by stopping the vacuum and appl yi ng an

el ectrost%?rﬁ8ns%§%é)nf’o the | abel sheet via the charging pins in the
mandrgd ; positioning one or nore nale portions of the two-part nold in

contact with the carresponding fenmal e pqrtjons.to formone or, nore nold
cavities; addiff ex%ﬁﬂ%%‘?‘gach@r?’g tﬁégad‘g%érm ﬁglngﬁﬁﬁlﬁfﬂ’&i;?qa&ﬁoﬁh%@é{@s to the
mol d_cavi Livas @Pihb a0y dtish htdr pr@btimount of heat for a sufficient |ength
of tinme to the nold cavities to effect expansion of the expandable resin

beads or pre-expanded resin beads to form | abel ed containers; cooling the

L:\t/) Ie![ ieg s contal HETS, Thaquetﬁg@c\éioﬁ@né 1.13%1411?1@? kn%ﬂldﬁ%rgrai&ﬁﬁgthfernm tgde!l d
20 by flushing steam cavities adjacent the outside of the mold cavities within the male

portions with steam.

26.  The method according to claim 25, including applying steam to the mold

cavity from the male portion after preheating.

25
27.  The method according to claim 9, including preheating the mold cavities
by flushing steam cavities adjacent the outside of the mold cavities within the male
portions with steam and flushing steam cavities adjacent the outside of the mold cavities
within the female portions with steam.
30
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10. The met hod according to claim9, wherein the mandrel is free floating
when positioned in a female portion.1l1. The nmethod according to claim?9,
wher ei n twe 2appi2yismg heat step includes applyi ng a heat pcyalseovcn3tdbe femal e
portion that is independent from applying a heat cycle in the nale portion.
12. The met hod according to claim9, wherein the | abel sheet conprises a
mat eri al capable of maintaining a surface electrostatic charge. 13. The
met hod according to claim9, wherein the surface resistivity of the | abel
sheet is greater than 10 10 Wsq. 14. The met hod according to claim?9,
wherein the fed®l e ARAMEEPES 2¢r9Fdingtesclyim 3 h éncludingrpplyipbiterny idhaawbt ed such
t hat when SR I it he renoved position the nmale and
femal e porc%‘?(%n% ar gqgﬁgg%ﬂggg%gﬁﬁg}ﬁ%t%%t in contact wwth each other and
such that when the male portions are in the releasing position or extended
position, the |l e rtions are.,.spaced aparnt and not in.c act with the
femal e porti ongg' 15?8%1615%8@?%8?15%@0&%;%8% Wllc?reélil eﬁﬁn&re%%e% *h the | abel
sheet s5ar eompltihg@thetstept hemfppBirg the tabblshsethy redidviriCthe Mbeled kakginesiseet from
a magazi n? Cﬂ_g[ %n‘lacnﬂ% | abel sheets stacked in a parallel relationship to
the rail sestHE8§$NA% being attached to the frame and adapted to rotate
bet ween a | oading position and a feeding position, the | abels being
extracted fromthe nmagazi ne by way of a suction plate attached to an arm
which is attach@d t4 labplediexpanded nepimennidines comprisiogr a pi ck up position and
an application position, ' . i.on pl i d ed. t.0_contact a
surface of a top | abel i#ﬁ?ﬁc&%ﬁ}aéﬁ%g@é%g& %x%glg‘}éaptr%%i?%a%g%oﬁjdggtm%nd hol d
the tof | abel throusitapt hevieppkidesdll with ah ovtecsiufice ami/a bageidnd suction pl ate
with label held thereto f he pick osition tqQ the appl.cation

posi tion, positioning th%f"‘g&]ﬁé‘fm @Pag%ﬁg’é’ta‘fe?a]a%%@e Bplﬁlﬁ HPEPh t he
readyi ng position, we&fdtaficchegdBiBpEsel ovd? at RAstQRMIONT tROSItéd s@ffadcoral i gned
with theapplication position o? the suction plate and the nmandrel in the

i nsertion position e sidevghetithe goatainesi ti on hori zontal |y opposed to the
femal e portions; transferring a | abel sheet fromthe suction plate to the
mandrel by applying a vacuum t hrough the mandrel and di sconti nui ng the
vacuuhd appl i ed3t.o t ke sutdinepnacqirding to chaim 3 wheeeimrthe datel materiaboathprizgedr el s
with a | abel sheet attached thereto fr t.he. r eadyi n osiition to the
insertion position,®} ‘F}S&? R sieimdeiaiae &aﬁ’ﬁgiarﬁgtﬁg%?%rﬁ?&@&e%’gi tion;
moving the fenal e porti oqgfabg;om t he renoved position to the transfer
position positioning the | abel sheets adjacent to the inner wall of the
femal e portions at ahgh sty ailirsiyedipasadaver afileasbmpertion pgthe lestvacuum t o
the mandrel; applying ansugzﬁlag@taﬁ@stati c charge to the | abel sheets by
generating a sufficient voltdge to the electrostatic pins to provide an

el ect 2dst ati c at t r agtoating hnd/ceprbdingadndisprsed averlat hst etportamcbfalserfacener wal |
surface of the female pocgtlthé)ﬁbel sheet.

32.  The container according to claim 31, wherein the label includes a first end
that overlaps a second end of the label to create a seam and the heat sensitive adhesive is
25  only applied to at least a portion of an overlap of a bottom surface of the second end such
that the heat sensitive adhesive contacts at least a portion of an overlap portion of a top

surface of the first end.
33.  The container according to claim 31, wherein the substrate comprises one

30  or more materials selected from the group consisting of one or more thermoplastic resins,

cellulose based paper, and synthetic paper.
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noving the fenmal e portions fromthe transfer position to the renoved
position; and noving the nmandrel fromthe insertion position to the
readyi ng wo=neams116. The nmet hod accordi ng to cl ai m 15pcuskéven3zoepri si ng
wr appi ng the | abel sheet around the mandrel using positioning fingers
attached to the suction plate armafter transferring the | abel sheet from
the suction plate to the mandrel. 17. The nethod according to claim?9,
wherein the mal e portions are horizontally positioned in the fenale
portions of the two-part nold to formnold cavities by noving the femal e
portions fromthe renoved position to the nolding position; andnmoving the

mal e portionssfrom the.fudifndeshaas td {18k 17 vk dhdt@oplagiciresinis 18. The
nmet hod according to claim9, wherein the |abel ed containers are renoved

.

f rom t he ompbrimeraselecied frofn e gewpicPngsting o4 pplvplefigicaetisy ebyiene-aswl¢ r om t he

por 11 on SE B s B B e el &

portion & ause’t container 'to travel with the male
porti én; et3lnagndtheryliznmeldecopolytieos) pbly Grmethyl-trpeutensy, pedysthilens to t he renoved

ition; ing the nele partion fromthe mol di th
7or easi ndBOMRG S ORI RGERT Rlre s RN PR AN A D osi 1 on to

t he i nserdj®haRessithéess, applying a vacuumto the cup renover oriented
directly opposed to a base of the | abel ed container sufficient to cause the
| abel ed container to release fromthe male portion and remain in contact

W th and travels W thy Q&ﬁe{iﬁm\ﬂg&dinggy LB 80 SyHERAE IR pofllefin® fekigs fxeadyi ng

position; and fenoving the vacuum the cup renover causi ng the cup to
rel edde anicted flonathegrdup somdistimgof propglene wasins Jlogh-Fensitypelyedy&8®or di ng to

claim9, wherein the expandabl.e resi d e- ded: rest.p) beads are
added t o THOTRR O DTSR o ob N ey P SRR e el e
portion, JapslyRieR, opoRivés bSpippsibid mdede at mare @i, antieofmbadtictannel s
adapted to close and seal the feed channel fromthe nold cavities during
expansi orfhef@ef. f usi on of the resin beads. 20. The method according to claim
9, wherein the resin beads or pre-expanded resin beads conprise

honmopol yners of vinyl aromatic nononers; an interpolymer of a polyolefin
and 15 situ pdb6ynerliheednteinayiccardingdto ckimdhorkerein t Pt has agpelip | east
onevi nyl ar. tic nanek. WM t h one or nore of divinyl benzene, conjugated

di enes, aﬁ%@lﬁg’f?ﬁe’gﬁ%@@a ‘es, (meth)acrylonitrile, olefins, and/or maleic
anhydri de; polyol ef ns; pol ycarbonates; pol yesters; polyam des; natural
rubbers; synthetic rubbers; and conbi Faﬁ%bgns t hereo

.2 1. Th hod
according to ciai mldic CRABIET FCPiG8S apRergi ¢ er%e-aS(eﬁglﬁl&eeﬁﬁ}eg@ |E n beads
conpri se &xpAReaRefr RRJrY SYERN@oR &el dr6lPeonsisting of ethylene-vinyl acetate

20  copolymers, polyolefin resins, polyester resins, polyester-amide resins, polyamide resins,
thermoplastic elastomers, acrylic resins, cellulosic resins, print lacquers and combinations

thereof.

38. The container according to claim 30, wherein the label presents a smooth

25  circumferential surface.

39.  The container according to claim 30, wherein the surface resistivity of the

label material is greater than 10'° Q/sq.

30 40.  The container according to claim 30, wherein the expandable resin beads

or pre-expanded beads comprise one or more polymers selected from the group
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22. The nmethod according to claim9, wherein the resin beads or

pr e- expanded resin beads have an average particle size of fromabout 10 mm
t o about wOQmomo02231 The net hod according to claim9, inecudisegéepsrabeati ng
the nold cavities by flushing steamcavities adjacent the outside of the
nold cavities within the female portions with steam 24. The net hod
according to claim 23, including applying steamto the nold cavity fromthe
mal e portion after preheating. 25. The nmethod according to claim9,
including preheating the nold cavities by flushing steam cavities adjacent

t he out si eensisting pighomsipdlyszevs of \asyl\aramatic moneness; en puerpplopsr ogfa h st eam  26.

The met ho ' ' o i i | d

cavi ty frEnveRah 8 o8 pph el cup RS HA oRey B PR OCATET 1 (o

claim9, vingl ardinair posdmeatwitigortehve moé df disinytberzenbycohjugstid dgnss, el cavi ti es

adj acent the outside of the nol.d cayities within the.nal ortions with

st eam andE"f‘?tB)?ﬂ‘iyﬁ'f‘éeSs@éeéW‘érﬁmtflges Olg)é}’sa@g%f’r ‘?’ﬁ]glccﬁﬁ"klg(%&g? B‘ﬁy@ﬁénsr’ml d cavities
Wi t hi ns5 t hgolh@dFBdateB ol yeRidss; %lﬁ&nﬁfe@,&mﬁﬁ;rum; sRichaid rasiess; dhdg to cl ai m 27,
including applying steamto the nold cavity fromthe male portion after

pr eheat i ngembigationpghepasf.hod according to claim 9, wherein the tine required

for conpleting the steps from applying the | abel sheet to renoving the

| abel ed container is |ess than 30 seconds. 30. A | abel ed expanded resin
cont ai ner conp#l.si nhe @xired aploeding i dlaibe whereipthe cxpapdaidetesindsads beads

| ded i hape hayi i dewal | with t f d ; and
ool o ACRERRBIIAL PRadePevioh S ar etstpnee ar o e oot AP SR uRiels oa 2t o

charggep di sposed over at |east a portion of the outer surface of the
sidewal | of the_container. 31. The contai ner according to claim 30, wherein
the | abel matef?-al Ehsfontadnss a%‘ﬁ’“@%&“ﬁ?‘%%y"hFWélh‘ihSﬂdﬁﬁa’g%%%mmeSﬁavi ng a
first surf{pgemads 8 sseqond surface; a heat sensitive adhesive di sposed over
at least a portion of the first surface, and a coating and/or printing ink
di sposed over at least a portion of a surface of the |abel sheet. 32. The
cont ai ner accorgdi ngto claim 31, .wheregj. |.abel i i.rst end
Chat “over | aps. s eoBiscbema T esopal it I SineRREine Rt Ehaftable'rin |
sensi 15 vebeddlespréexpanded kasirplmals kibetaalensityl afdsim 6.5pon2 itofit.’of an overlap of a
bottom surface of the second end such that the heat sensitive adhesive
contacts at |east a portion of an overlap portion of a top surface of the
first end. 33.44he $RNALMRL ar@h 8t WaitP30; hating 3 Shapdhi€plah Belbdied fodast rat e
conprises one or nore materials selected fromthe group consisting of one
or nore t Hergioy cossistingafsiraular, oudl) elliptical.savasel rpcignenlar drangyait het i ¢
paper . 34. ni al I I j t:hernopl astic
resinis 8%@5%)?&#%%3 Q(gléall’gi%g %g$a?’%%¥R@I’St%%’]ﬁ%é%%?@%ﬁuggk%& %g%yol efinic
resi n3) ethylene-acrylic acid copolymers, ethylene-Q C al kyl (meth)acrylate
gf,lt 52 Pt Lzr?ﬁ.beﬁiﬁ@?a?%ﬁﬁﬁ%h clé%rr‘n% TR RE L Vi Sra i InG oY YTET S

50% greater than the rim strength of a container that does not contain a label, where the

base containers are made using the same equipment.

25 46.  The container according to claim 30, having a rim strength that is at least
5% greater than the rim strength of an after mold labeled container, where the base

containers are made using the same equipment.
47.  The container according to claim 30, wherein the molded expandable resin

30  beads or pre-expanded resin beads are prepared by

dispersing a monomer mixture in an aqueous system;
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terepht hal ate resins, polyvinyl chloride resins, polyam de resins, ABS
resins, and conbinations thereof. 35. The contai ner according to clai m 34,
wher ei n twe 2poloatsef i ni c resins are selected fromthe gPouESe@a®ssvé ng of
propyl ene resins, high-density polyethyl ene, nmediumdensity pol yethyl ene,

| i near | owdensity pol yethyl ene, ethylene-cyclic olefin copolyners,

copol yners of propylene and one or nore a-ol efins, and conbi nati ons

t hereof. 36. The container according to claim 31, wherein the substrate has
a nmelting point of greater than 130C. 37. The container_according to claim
31, wherein t helmesazingghsnphemerauibst incthe preperics @82 Greradicahor e sel ected from
t he group. consi sting..o t hyl eneg- vi copol yners, polyolefin
resins, [P@?%esrlz'éiﬁlonr Icél%tlla];tfgf%o E%Pyaecgl?peerré—}éé{n? ggbgéfdﬁé, pol yam de resins,

t her nopl ast i c seteasih@ BR8sin B€ady ko enfoesiange partitl sizobeadsyandi ns, print | acquers
and conbi natigons thereof. 38. T&Fj con 1?]‘gif)\iner according to claim30, wherein
the |abel predBRIegningfppreindiepds it BIOWINg 2880t ace. 39. The cont ai ner
according to claim30, wherein the surface resistivity of the | abel

material is greater than 10 10 Wsq. 40. The container according to claim
30, wherein tH8. explsdanpiacy aespidingdaglpimOpvhergindbhviey BYBYLE conpri se one

or nore p r LSt Em%&o rs of vinyl
aromatic %%o%ﬁé?g@%gg&%cﬁﬁ 8&6@%? °§‘§S%§H%§P%Tﬁed?’p%’p§? I'n sr '%1 %’H%m yneri zed
vi nyl ar anethilstymmeometear methystyyeres.schifrosiyrehe aat-buplstyvéneydndar onat i ¢ nononer
wi th one or .nore of diyinyl benzene, conjugated dienes, alkyl

(et h) acrspoeRationy theref-acr vionitrile, ol efins, and/or maleic anhydride:

pol yojef ms; pol ycarbonat es; pol yesters; polyam des; natural rubbers;

synt heti c rubbers; and conbinations thereof/ 41, The contai ner according to
clai m 30, wherd n tThe cenipistieaspilingtsickipdawherpindperAdVBgiidEd beads have a

number av&)ﬁoggﬁegsﬁénff\’g@l %\rlailila%ﬁ .rﬁgnoh{e n g@\gﬁfm%@otﬁér%&ﬁ&erﬂs%lecﬁa%d&? nt ai ner

accordi ng erein the si has a thickness of fromO0.75 to
5 nm 43. th¥gmupentsaitingrof divinyliginaenet congu gated dines,alleil micthaptytatesorliyld
expandabl e resin b?adts.lor (gr er- exaglfa]-n(gree resin beads have a density of from
0.5 to 122Fyates-peylonjtile, spdmalgiéaBivdiide, - oo ging to clai m 30, having a shape
in plgn selected fromthe group consisting of circular, oval, elliptical,

ri apgul ar, pentagon hexago

are, rectanqular, t . |, nal , heptagonal ,
ggg agonal , tr a%g_zoiﬂﬁl C,O_H@Fneb%"rcalfq“é%@ aa\‘i’il_}‘ll%r pherend! eﬁ%@‘“&'@ %?egeé’?e%accor di ng
to claim §§rﬁ ALY ohslstiflg §F fdPAgrBnd, B8lyolefindipoly@a®bn | %‘ypfl&ﬂﬁﬂené han the

rimstreng of “a ‘cont al nér 't hat rdoes not contain a el , where the base
cont ai ner exideseantbdixtuwres thgreofie sanme equi pnent. 46. The contai ner accordi ng
to claim30, having a rimstrength that is at |east 5% greater than the rim
strength of an after nold | abel ed contai ner, where the base containers are
made 26i ng t heskaneTletonpimenhccodling bhdaimot®t avhaein the polyohieniy ano cl ai m 30,

wherein the nmpl ded expan | e resin heads ar .pre-expanded resin beads are
pr epar ed Wrml@ﬁ%‘i%fiarfﬁ’%&’?%g‘rﬂé‘? SifH R‘Eqﬁ‘?lﬁr‘?eﬁ Vﬁ%lﬁEﬂﬁ‘Egiﬁémé’%]tegm pol yneri zi ng
the nononer m xture in the presence of a free radical polynerization

initiator to forma dispersion of resin beads; i
The container according to claim 40, wherein the resin beads or pre-

expanded beads comprise expandable polystyrene particles.
25
53.  The container according to claim 40, wherein the polymers have a weight

average molecular weight of from about 25,000 to about 1,000,000.
54.  The container according to claim 47, wherein the blowing agent is selected

30 from the group consisting of nitrogen, sulfur hexafluoride (SFs), argon, carbon dioxide,

1,1,1,2-tetrafluoroethane (HFC-134a), 1,1,2,2-tetrafluoroethane (HFC-134), 1,1,1,3,3-
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screening the resin beads to renove |arge particle size beads; and

i npregnating the resin beads with a bl ow ng agent. 48. The contai ner

accor di ngvoaoeliT 40, wherein the vinyl aromatic nononec3/ise@emsisect ed
fromthe group consisting of styrene, isopropylstyrene, alphanethylstyrene,
nucl ear met hyl styrenes, chlorostyrene, tert-butylstyrene, and conbi nations
thereof. 49. The contai ner according to claim40, wherein the polyners are
copol ymers of vinyl aromatic nononmers and one or nore other nonomers
selected fromthe group consisting of divinylbenzene, conjuaated di enes,

al kyl net peatafigoropeapane difiuoremsethanet (BEC-30r Ll difluaredtiane AHHCrRL®E ¢ anhydri de.
50. The cont ai her } t m 4 nel.mqthe sel ected
From the BPSasoRsuERERA: T3] BufioBh MR CEh ShP Lok IR, B 50

pol ypheny 43§ neethate ssthame dpropatie m-@stahd) éobotane, mipentne, isepehianeier according to
cl ai m 40, erein the pol r is an.interpolyner..of a palyolefin and in
situ pol yf¥ qpf’ét.an‘?/inﬁ?ﬂegﬁlpé:%f‘? » 129 {%Jg’f’g"."g‘%?’. az?%oggtmdg ffef> according to
cl ai m 310, pReHBh IRy M df2fle Y, PRRPSenSEncRU BN ABH RAHagidd - ©ARE blfongkpandabl e
pol ystyrene particles. 53. 'Iz_he contai ner according to claim40, wherein the
pol yner s seanieatbagidp.drariuanagpdigabomilase.di.a-dimstigatN, -d@rtmwta%b@afzsgl‘mo to
about 1, 00fy 800 Hazink i GORL B Ofle AEEALREN BebibHaf, i cotftiiiofls L NE

bl owi ng age I's selecte rom the group consisting of nitrogen, sulfur
hexaf | uor thdeof.SF6) , argon, carbon dioxide, 1,1,1,2-tetrafl uoroethane
(HFC-134a), 1,1, 2,2-tetrafl uoroethane (HFC 134),

1,1,1, 3, 3-pent af | uoropropane, difl uoronethane (HFC 32), 1,1-difl uoroethane
(HFC-1p2a), pesy.af | Dy @atakiRn ecdotfihg haidim 47, waeeit habRwili4geabtit prazat
1,1,1-trifluoroethane (HFC _143a), nethane, ethane, roag)ane, n- but ane,

i sobut aneln the frsinchsads oripsgrpi beads at &lpvel i dipmuhout AadseinakaEt 14 eh%ne,
azodi car bgmgﬁ]el‘?%%giokﬁg%gﬂ o-nitrile, benzenesul fonyl hydrazi de,
ony

4, 4- oxybenzene su -sem car bazi de, p-toluene sul fonyl sem -carbazide,
bari um azodi carboxylate, N, N -dinmethyl-N, N -dinitrosoterephthal am de,

trihydrazino triazipe ] xtures of citr.ic | nd. ' ' nate, and
conbi nati ons té]éer eo’ﬁ?e’ %’glfamleﬁ3°c85cﬁ?%ﬁ)ncgarlma4c7ggvlrhgrieﬁlg&fo%?(g}Hgéﬁng{ ﬁﬁ‘é \B\}%er ein the
bl owi 0§ aggittbebds witles Bldtvindladehe tifeasdin bbriadre swepepded puhfaqbeadsyssdma | evel of
fromabout 2 wt.%to about 14 w %. based on the wei gvt}t of the beads. 56.
The cont aFMBRUISIRESICAT Hpre 6f EFRst T 3ds: RARIPRICTUHASHNS ¥10V8%er egnat i ng t he
resin beads with a bl owi ng agent, the resin beads are suspended in an
aqueous system conprising one or nore of dispersing aids, nonionic
surfactants or5TaxeEhe ®ntainenacapedingiordaimalfe vihgieitthe disperaingaiis arepher ei n t he

phobphat o eIl Ml FELRSHETR dificlhiBnfiae wat bR HenldblEIHE)
al um pem kaclglemagrasipw ciybonates alnminunabXige, patyyinys alcdlonzlled aryh yadfaratest hy|

cel lul ose, polyacrylijc acid, thyl. cell yl ._pol yvi nyl rol i done,
sodi um anhy‘g’B’F%ﬁW;P‘?l 4 at?gf?‘." a1, m?}lpgygegﬁfogp,rpg:l%gby&\éyra&%nﬁgo "2t m 56,
wher ei n t By inshefhiohdtherbfls are present at a level of fromabout 0.01 to

about 2parts by weight per 100 parts by wei ght of resin beads. 59. The
contai ner according to claimb56, wherein the non-ionic surfactants

58.  The container according to claim 56, wherein the dispersing aids are
25  present at a level of from about 0.01 to about 2parts by weight per 100 parts by weight of

resin beads.
59.  The container according to claim 56, wherein the non-ionic surfactants

comprise polyoxyalkylene derivatives of sorbitan fatty acid esters.
30
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conpri se pol yoxyal kyl ene derivatives of sorbitan fatty acid esters.60. The
contai ner according to claimb56, wherein the non-ionic surfactants are
present avoaodieelsiof from about 0.01 to about 2 parts PgTwsS2@iat3zaes 100
parts by weight of resin beads. 61. The container according to claimb59,
wherein the HLB of the pol yoxyal kyl ene derivatives of sorbitan fatty acid
esters is fromabout 8 to about 22. 62. The container according to claim
56, wherein the waxes are solid at 20C and bel ow and are liquid at 125C and
above. 63. The container according to claim62, wherein the waxes are

sel ect ed from 6fht urEie cantdiner acspriinetoi cdaimedbe whersin tha hen-iosin wirfaetanta ekeor di ng

to claimg62 erein e XE€, r I i st Lpg of
Co"to CoPeba 1 of BRmiBE G B BOUTAE oy Rl po: SR EFREIaR b0,

aral kyl afeshehds, ClO to C32 linear, branched or cyclic al kyl, alkenyl,
aryl, alkaryl, or aral kyl carboxylic acids, their correspondi ng anmoni um or
nmetal salts, or Cl to C32 linear, branched or cyclic al kyl, alkenyl, aryl,

al karyd, or argl kylTiesdbgfamel RRORRAG tolldimt 9, (Béreld the BILB dtReIChed or cyclic
al kyl, al kenyl, aryl, alkaryl, or aral kyl hydr ocar bons; ol yet hyl ene;

pol ypr opyparexyalkylepe derdvativesofysertiifen fateyragidcastens i dronbabout it @BEL 255, The
contai ner according to claimb56, wherein the waxes are present at a |evel
of fromabout 0.01 to about 2 parts by weight per 100 parts by wei ght of
resi n beads. 6662. ThellpaphainRe tcododing @i ddgjm 36, ethatein (B0 wandseresalidtah20%ont ai ner
is a cup or _bowl. 67. The container_ according to claim30, wherein a

bever age, ansthglow arbarp dquidiah§2 5 ktandgbelYees, veget abl es, neats, oily food
produgys, fried foods, pet foods, potato chips, or pretzels are stored

wi thin or dispensed therein. 68. The container according to claim 30,
further conprié&3.ng Hre @ntaideapcoordingito dléim 2ppheteirt the waser ¢ sadectadiore t he

sidewal | term nates gjecting radially outwardly fromthe sidewall. 69.
The cont afl%%‘ig]%@té‘grsﬁ'?th@dct%a’@ls‘ai m 30, wherein the rimis adapted to accept a

lid. 70. The container according to claim®69, further conprising a Hd

secured to the rim_7 1. The container according to claim 7?, %/ﬂ\jlggrei n
shri nk-wr appi néfi s Hispioneéner acqording Byl Wheter the vaxesare RleRlgidr M capabl e

of pogs ti gRINGAoh@BGle den @ nold conprising: a first base having a
di ITEI’ISSI on Ig? a?acsoecong base having a di nension D2, wherein D2 is greater

than D ; a nman@red Csalitfea; brapchasinricypelaralk] 4lkenyhdrylomkrryludi aralkyly di sposed
about the fi rsIt_ base and the second base; a plurality of charging pins
posi ti oneﬁlc?}ho ?jepressi ons al ong the nandrel

C1o to Csz linear, branched or cyclic alkyl, alkenyl, aryl, alkaryl, or aralkyl

carboxylic acids, their corresponding ammonium or metal salts, or C; to Cs; linear,
20  branched or cyclic alkyl, alkenyl, aryl, alkaryl, or aralkyl esters thereof;
Cio to Cs; linear, branched or cyclic alkyl, alkenyl, aryl, alkaryl, or aralkyl
| hydrocarbons;
polyethylene;
polypropylene;
25 polyester;

polyether; and combinations thereof.
65.  The container according to claim 56, wherein the waxes are present at a

level of from about 0.01 to about 2 parts by weight per 100 parts by weight of resin
30  beads.
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surface fromthe first base to the second base; a plurality of suction

hol es positioned al ong the nmandrel surface; wherein at |east the surface of
t he mandrwD 200mpeisses a non-conducting nmaterial that isPootusd@cosebl e or
hygroscopi ¢ at anbi ent conditions.

66.  The container according to claim 30, wherein the container is a cup or

bowl.

67. The container according to claim 30, wherein a beverage, soup, noodles,
5  instant noodles, vegetables, meats, oily food products, fried foods, pet foods, potato

chips, or pretzels are stored within or dispensed therein.

68.  The container according to claim 30, further comprising an annular rim at
the top of the container where the sidewall terminates projecting radially outwardly from
10 the sidewall.

69.  The container according to claim 30, wherein the rim is adapted to accept
alid.

15 70.  The container according to claim 69, further comprising a lid secured to

the rim.

71.  The container according to claim 70, wherein shrink-wrapping is applied

to the container with lid.

20
72. A mandrel capable of positioning a label in a mold comprising:
a first base having a dimension D1;
a second base having a dimension D2, wherein D2 is greater than D1;
a mandrel surface circumferentially and longitudinally disposed about the
25 first base and the second base;

a plurality of charging pins positioned in depressions along the mandrel
surface from the first base to the second base;

a plurality of suction holes positioned along the mandrel surface;
wherein at least the surface of the mandrel comprises a non-conducting material

30 that is not deformable or hygroscopic at ambient conditions.
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