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appears to be disclosed in_the aforenentioned patents. BRI EF SUMWARY OF THE
| NVENT] #&§4zle of a tube. U.S. Patent 3,565,293 and U.S. Patent 4,185,757 disclose the forming of a

shoulder/nozzle on and around a barrier insert. In this way the shoulder/nozzle and the
barrier insert are essentially a single piece. It is further disclosed in U.S. Patent 4,185,757
that at the time that the shoulder/nozzle is being formed on and around the barrier nozzle that
the shoulder/nozzle can be attached to the tube body. This has many structural and
manufacturing advantages. U.S. Patent 5,656,346 discloses preforming an insert with the
insert having a polyethylene layer and a polyethylene terephthalate layer or ethylene vinyl
alcohol layer. The polyethylene layer will be adjacent to the shoulder /nozzle material and
will bond to the shoulder/nozzle material and the polyethylene terephthalate layer or ethylene
vinyl alcohol layer will be in contact with the product to function as a barrier between the
product and the shoulder/nozzle. U.S Patent Application 2005/0029216 is directed to a
preformed insert that has a particular geometry. However, that geometry appears to be
disclosed in the aforementioned patents.

BRIEF SUMMARY OF THE INVENTION
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film laminate to fit into the shoulder/nozzle, and (ii) insert the film laminate into the
shoulder/nozzle. The cutting of the film laminate to fit into the shoulder/nozzle comprises
two operations, one is to form a nozzle opening in the film laminate and the other is to cut the
film laminate to a diameter that can fit the shoulder of the shoulder/nozzle. The cut film
laminate in the area of the nozzle is comprised of one of a circular aperture, a plurality of slits
and a circular aperture, and a plurality of slits.

[006] The method can comprise a plurality of stations, the die cutting of the film
laminate to fit into the shoulder/nozzle being at one station and the sealing of the film
laminate into the shoulder/nozzle being at another station. The die cutting of the film

laminate to fit into the shoulder/nozzle comprises two operations, one is to form a nozzle
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[008] The film laminate has a thickness of about 100 micron to about 400 micron, the
barrier layer having a thickness of about 15 micron to about 100 micron and the polymer
layer having a thickness of about 75 micron to about 250 micron. A tie layer bonding the
barrier layer to the polymer layer will have a thickness of about 10 micron to about 50
micron. The barrier layer of the barrier/polymer laminate film can be any polymeric material
that is essentially inert to the substances that are to be packaged in the tube. Useful barrier
layers can be selected from polyethylene terephthalate, polytrimethylnaphthalate,
polyethylene naphthalate, ethylene vinylalcohol copolymers, acrylonitrile-methyl acrylate
copolymers, amorphous polyamides, polylactic acid, polyglycolic acid polymers and
polyhydroxy alkanote polymers. The polymer of the barrier/polymer film laminate can be any
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[009] Figure 1 is a plan view of the design layout for the equipment to make the film

laminate liners and to put the laminate film liners into shoulder/nozzles.

[010] Figure 2 is a side elevation view of the design layout of Figure 1.

[011] Figure 3 is a top plan view of a laminate film liner prior to being inserted into a
shoulder/nozzle.

[012] Figure 4 is a top plan view of an altemate laminate film liner prior to being

inserted into a shoulder/nozzle.
[013] Figure 5 is a bottom plan view of a shoulder/nozzle with a film laminate of
Figure 3 sealed in the shoulder/nozzle.
[014] Figure 6A is a side elevation view of the shoulder/nozzle with the laminate film
of Figure 3.
[015] Figure 6B is a side elevation view of the shoulder/nozzle with the laminate film
of Figure 4.
[016] Figure 7 is a side elevation view of a tube with the shoulder/nozzle with the
laminate films of this invention.

DETAILED DESCRIPTION OF THE INVENTION
[017] The invention will be described in more detail in its preferred embodiments with
reference to the attached drawings. Modifications can be made to the embodiments described
herein, but such modifications will be within the present inventive concept.
[018] Referring to Figures 1 and 2 concurrently, Figure 1 is a top plan view of the
layout design for the equipment to make the shoulder/nozzles 10(a) of the present invention
and Figure 2 is a side elevation view of the equipment. The equipment and the
manufacturing method comprise a hopper 12 which holds a plurality of molded
shoulder/nozzles 10 for tube packages. The shoulder/nozzles 10 are conveyed from the
hopper 12 by a conveyor 11 to a sorting and aligning table 14 which is a part of a
shoulder/nozzle unit 15. The sorting and aligning table 14, through vibration and other
means, causes the shoulder/nozzles 10 to align in an upright orientation, that is with the

nozzle end 13 oriented upwards, as seen in Figure 6A. The oriented shoulder/nozzles 10 flow
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push from the trailing shoulder/nozzles 10. The shoulder/nozzles 10 are maintained in the
channels 24 by means of a rolled over edge on the side of each channel 24. The rolled over
edge functions as a rail to hold each of the shoulder/nozzles 10 in the channels 24. The
channels 24 bend at an obtuse angle to a modified alignment. At an inverted U-turn 22, the
channels 24 undergo a 180 degree change in direction and a new orientation. The
shoulder/nozzles 10 become inverted so that the nozzle end 13 is now oriented downward.
The shoulder/nozzles 10 are maintained in the channels 24 through and after the inverted U-
turn by the rolled over edges of the channels 24 which function as holding rails. In section 25
the shoulder/nozzles 10 flow in an inverted orientation. The shoulder/nozzles 10 exit the
channels 24 at a rotating forming unit 30 which rotates clockwise. The rotating forming unit
30 has an intermittent motion so that work can be done on the shoulder/nozzles 10 at a
plurality of stations. The inverted shoulder/nozzles 10 are held in slot holders 34 (see Figure
2). The rotating forming unit 30 moves a set of the shoulder/nozzles 10 to die punch station
32(a) where the nozzle opening as shown in Figure 3 or Figure 4 may be formed. The nozzle
opening may also be preformed on the shoulder/nozzles 10 before they are loaded into the
hopper 12. In such a case, the rotating forming unit 30 will not create the nozzle opening.
Additionally, the set of shoulder/nozzles 10 illustrated includes four shoulder/nozzles 10,
however, more or less shoulder/nozzles 10 may be included in a set.

[019] A roll (not illustrated) of film laminate 28 is positioned near the rotating forming
unit 30, The film laminate 28 moves tangentially to the rotating forming unit 30. The film
laminate 28 moves above the shoulder/nozzle 10 so that a section of the film laminate 28 can
be inserted into each of the shoulder/nozzles 10. At the die punch station 32(a), an aperture is
formed on the film 28. As seen in Figures 3 and 4, the aperture 54, 59 formed in the die
cutting station 32(a) can vary in size and shape. After the aperture 54, 59 is formed, the
shoulder/nozzles 10 and film laminate 28 with apertures 54, 59 move to die punch/insertion
station 32(b). In the die punch/insertion station 32(b), an outer perimeter of the film laminate
28 around each nozzle aperture is formed by a cutting operation on the film. The film
laminate 28 has now been severed so that the severed portion can fit the shoulder of the

shoulder/nozzle 10. The film liner 52 or 56 (shown in Figures 3 and 4), i.e. film laminate 28
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shoulder/nozzles bef ore the Ioaded into the hopper 12. |In such a
case, tWEHEL? P?fé‘“?‘bﬁ%ﬁf’ A2 §B \lrﬁdl IPMAGALET W8S Ay SR oI vih.
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shoul der/ nozzl es however, nore or |ess shoul der/nozzles 10 nm
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above tmpampmhd@ahmmé ﬁaoﬁmeﬂﬁoizhham(a) SEetshofldedndzaRs fl0lamHearhidate 28 can
be inserted into each of the shoul der/nozzles 10. At the die punch station

32(a), dhiafrer thabonlderrazsics 160) thié mepd the guelitpgtandass delemmipes 84he3 and 4,
d! € apegﬁdgihyg%egélctrgﬁgtahgﬁ %gaésrlott}réechqg]ielQgtflier@]p§ltd@1t/h&gle§%6§ahO}ﬁa]@goe L y in

size an ter the aperture orned, the nozzI es
10 and miettrth¢ qrualmbamm@&lm¢ qleetpéﬂtrumgethédhu@% bpuadutsd oflaie ﬁpnnldemﬁSertl on

station.32(hb) h/| ns n st ( an out r peri meter
of °t he FPFiaaF: d hsahdy BERGoutn TobIReRiahs frad 2 e ® b5 cut 11 ng
oper at i gakAR Wk théy & uIaﬁofmAwd taBe §iahas 4R th@éﬁaﬂ%vhﬁ%mgew ed so that
the severed portion can fit the shoul der of the shoul der/nozzle 10. The

filmliHell 52 oRe§ariighowuto Figurisguandst, §lmhiders)52, 56 arefiilismatedniThafigm28 WO
2009/ 151?1?6?9‘?%6 %%Og%gaﬁﬁgl% the barrier film 28 as discussed with reference to Figures 1

and 2. The film liner 52 comprises an aperture 54 and a perimeter 53. The aperture 54 is
preferably a circular shaped opening having a diameter generally equal to the diameter of the

nozzle opening of the shoulder/nozzle 10. The perimeter 53 of the film liner 52 is a circular



havi ng one of the nozzle aperture 54, 59 and cut to fit the shoulder, is
inserted into shoul der/nozzle 10. A set of shoul der/nozzles 10(a), now with
the fil mWDrer/1529356 i nserted therein passes through a PCTAIS28a6420Y
detection station 36. At the first quality detection station 36, it is

det er mi sheped dpening. The dnlthiliner SGooBRYriseas coerapsrtoseYd) thremgis d®and theo t he
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posi t i oRewd! digecting AHbowEeot plsipled 1 Binnlner maydsyt sq 75 Qiteveaalyisti adeect i on
statio LGk ; iL.td.on of the fluorescence. If the filmliner
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seal stagtion_38, t il Lher 52/56.is heated yia heat ndrel (not
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10(a). The operating %ature of the heated mandrel is dependent upon

te
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heat ed %QQE& 1Pr eferably applies heat at a tenperature between 149 C and
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particular applied tenperature range, tine a pressure, however, unless
speci fid@#]l y cl dheehhulddrinerzle A ubudlini$ comepriss2 b5 6 pobmizo nekdhstagpol yeghylene

houl der/ nozzl e 10(a). the shoul der/nozzl es 10 th t hrough
second ShARTTRroRERSe - BROBI B Rpmm e ehe el AR e 111 m
l'iner S5&dpabymds,dad eﬁltyegolzﬁae@einarceba efs. tiihe thtld UBdlyico@an Becofphiad opasy
e

properly inserted into t shoul der/ nozzl e 10(a). The shoul der/ nozzles
10(a) t dlethe Epever tubpstredivice dgoloserhpmd&n gseddiarthnprzon ass UneHy thesatubabedy t he

Uit iy . q > i ;
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st andar cisansstieyl@jeadh @didoholocogblyinkee. Thelfim fiGedd 524 6lforséd Hémahe lafnicite Hinpw of f

froman_ air_jet 43. The shoul ders/nozzles 10(a) that exit the channel 44
proc eedszd“{l&l_sée ?réﬂ”i‘?ée wﬁw@wﬁ&w aF WO RYF"E w_ltﬁéw@lmrﬁﬁv@r SHERC H4C Ehe t ube
60 showgy fofill BHihRer surf2Q2dHReifiuld o ¢ Shdd wi@ﬁlfa%@dﬁghgoma éiﬁ@ fhf1er's

52, 56 are illustrated. The filmliners 52/56 were fom e romthe barrier

fil m 28ccadacti the prdlad inithaiubeb@r Aricdayar theit omdsshd bamdr Ryerfhehe pdlymér ner 52
conprisgs_an aperture 54 and eri pet 53. The_.aperture.54 is preferably
a circul®af’ 8#hs &Odb%laéwgﬁ‘baﬂ%?/@ﬁﬁn%e gﬁ%%t"vé&lrb%ﬂlafﬂipq%f"ﬁtfggperftBFsPhe di anet er
of the awezhe RBRVEMINATeriah eTIENOMreREAIDAE A Wi prfBiabRedd if®i8soladerof the
filmliner 52 is a circular W) 2009/ 157931PCT/ US2008/ 068297 shaped

openi nglayamenceiit will thejepotds ip spifastawth the praduetrindpeiuber EheOinction efdhe| jts 58
and the ' 5.5 : - h.S,:a,Cl shaped openi ng
fhat 1 o Rt R Rliptd is (PR GEhe BREHOHAE PR R IS s 21oP 10, “he

t hr ee ss$houklebBozidse e fluorestdnemateeiat wiltbHendeddntoahlk pdlyshier @atetialnof tké t hough

gg; i Irr:alt Efng iﬁ%%iﬁ%éw Iglrll g{lslr éﬁ%@%&g?@ﬁ%{ufi&rgi ltt(r)nugta gg ccggyl)a){ibfel \!VII'[}? al?dnd a
blendable into the polymer. The film laminate 28 has a thickness of about 100 micron to
about 400 micron, the barrier layer having a thickness of about 15 micron to about 100
micron and the polymer layer having a thickness of about 75 micron to about 250 micron.
The tie layer bonding the barrier layer to the polymer layer will have a thickness of about 10

micron to about 50 micron.



[ 22] Figures 6A and 6B show shoul der/ nozzle 10(a) conprising one of the
filmliners 52, 56. The shoul der/nozzle 10(a) conprises the nozzle 13 and

t he shoulwerom7s79me nozzl e has aperture 19 and t hr eadsPT/US2008068297
attachnent of a closure. In Figure 6A the filmliner 52 is solely in the
shoul del023l7 whi [Tke palymieglaver o t:ﬁémflalmﬁaueﬂﬁ@ﬁnQealpglyieﬂwmwthe shoul der 17
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these will be the sane since |ike polyners wll feadily  bond to Iike
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fl uor esmmhemaugmalasw thclayste. ThephanaonANiR@ackaghe NZOE hitrE Wil thiver yl ene
i m de, thioxanthene, thioindigoid, naphthallnlde and coumarin fluorescent
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filml r rpar Cl evel and,
hi o, The BB AR A pRR ey | TR o e et o e P, Tc '
essent i pdrbopal evee protiucts,lred domjponémnits of t he product that is to be contai ned
in the tube. The barrier |ayer can be a polyester such as pol yet hyl ene
terepht hal ate, pol yet hyl ene napht hal ate, pol ytrinethyl naphthal ate,

et hyl ene vinyl al cohol copolyners, polylactic acid, polyglycolic acid,

pol yam des such as anor phous pol yam des (aliphatic and aromatic), a netal
foil, or an acrylonitrile nethyl-acrylate copolyner. The barrier |ayer may
al so be an in-organic coating such as SIiOx (x from1l to 2) and al um num
oxi de, an organi c coating such as expoxy am ne based, anorphous carbon
nased and pol yvi nyl al cohol based, and pol ynmer nanoconposites. The tie

| ayer of the filmlamnate 28 will be a polyner that will adhere to the
pol ymer layer and to the barrier layer. Various polyners are useful as the
tie layer. These include ethyl ene/vinylacetate copol yners, ethylene nethyl
acryl ate copol yners, ethylene butyl acrylate copolyners, ethylenel/acrylic
ester/ mal ei ¢ anhydride terpolyners, and ethylene/vinly acetate/ maleie
anhydride terpolynmers. These are commercially available tie | ayers. The
products that are packaged in the tubds wWith this structure are those where
t he absorption of organic conponents of the products will deleteriously
affect the product. This includes dentifrices, and other oral care
products, personal care products, and food products.



CLAI M5 1. A nethod of making a tube shoul der/nozzle with a barrier
in the tube shoul der/ nozzle conprising form ng the tube shoul der/nozzl e,

pl aci ng tWe 20uis78houl der/ nozzle in a holder with the sROTIUS200886819EXpOSed,
placing a filmlamnate conprising a barrier |ayer and a pol yner |ayer
above the shoul der end, the pol ynerCLAIMB facing into an inner surface of

t he shoul der/ nozzle, contacting the filmlamnate with a die/mandrel to (i)
cut the filmlamnate to fit into the shoul der/nozzle, and (ii) insert the
filmlamnate intQ ndigdsdTondkies 4 AiG2zhsulder/nozzle with AbdrétiAthexabé n claim 1
wherein after the filmlamnate is inserted into the shoul der/nozzle it is
seal ed toutdsEnezziferomismgdaraing tirtubh Sionifsr noess placing the tube3, A net hod as
in claifqylidsh 5ﬁlé1ntarh%1&éPMﬂlqge Qiouicﬁ?etgd é)!ﬁ'ogéilﬂ})fl%g atiﬂn‘r fahnidddd O t he .
shoul der nozzle conprises two operations, one'is t0 forma nozzle opening

i n the ddanmpmsired beatie layed ahdhe potyler liysr stwvs éhveeshotikder énd, thel iymeatleyero fit the
shoul deg of .t he shoul der/ nozzl e, 4. A nmethod_as.in clai.m?2 wherein
Che fi | FiEPaRA4D ETRESITIACR Y Tieshapdr i in reter madBr T dasinge M 4 east one
of a ci ai@ma@me@pﬁ@t it EheaMiech R & fittidtoQhe Soulder/nozzle, and Bii) iAsMBhOGHnas in
claiml wherein there are a plurality of stations, the die cutting of the
film | aaimeateintethp shoyldgarmortle. shoul der/ nozzle is at one station and the
sealing of the filmlamnate into the shoul der/nozzle is at another

station. 6. A nethod as in claim1l wherein the shoul der/ nozzl es
after the film | afinfeslicgl dssn chaartveleréinbert the fish Qarhidere/in 0ge«, infnde prior to
sealing . the filmlamnate in the shqul der/nozzl e, the shoul der/nozzle is

fed to HoykleErezste if 15 sgalediathpannenairfiss of heshowjdernozgle- fi | m | aminate in the
shoul der/ nozzl e.

3. A method as in claim 1 wherein the cutting of the film laminate to fit into the
shoulder nozzle comprises two operations, one is to form a nozzle opening in the film

laminate and the other is to sever the film laminate to fit the shoulder of the shoulder/nozzle.

4. A method as in claim 2 wherein the film laminate has a nozzle opening which

is comprised of at least one of a circular aperture and a plurality of slits.

5. A method as in claim 1 wherein there are a plurality of stations, the die cutting
of the film laminate to fit into the shoulder/nozzle is at one station and the sealing of the film

laminate into the shoulder/nozzle is at another station.

6. A method as in claim 1 wherein the shoulder/nozzles after the film laminate is
inserted into the shoulder/nozzle, and prior to sealing the film laminate in the
shoulder/nozzle, the shoulder/nozzle is fed to a detector to determine the positioning of the

film laminate in the shoulder/nozzle.

7. A method as in claim 1 wherein the cutting of the film laminate to fit into the
shoulder/nozzle comprises two operations, one is to form a nozzle opening and the other is to

sever the film laminate to fit the shoulder of the shoulder/nozzie.



7. A nethod as in claiml wherein the cutting of the filmlamnate to fit
into the shoul der/ nozzl e conprises two operations, one is to forma nozzle
opening and the other is to sever the filmlanmnate to fit the shoul der of
t he shoul der/ nozzl e. 8. Anethod as in claim?7 wherein the nozzle
openi ng i s 8onpriAsedhat avnelah awbércimuhanozpertcung iacanerisel wl ahé vfa of

slits. .. i g A net qul.as Jin claim2 wherein the shoul der/nozzles after
the fiPRYEAPHLYE apd aQUERILY Of S t he shoul der/nozzl e the shoul der/nozzle is
fed to a detector to determ ne the positioning of the filmlam nate seal ed
into the shoul der/ nozzl e. 10. A method as in claim?2 wherein the
shoul der/ no2zl e Afmethod einfoldin 3 whemit the ploubdsainedrl¢siier thedilahlomliniés isnozz| e,

he sh e is | d be body. 1. hod as i
ol ai m LARarere Siidst bl bR RSy B AR AR T af at PR TR Y b e he o

| am naﬁ@siﬂi(ﬂﬁ@g bihie sihaurgRhlenezzd tslpRBheutEimgzhe filmlam nate to fit
into the shoul der/ nozzl e. 12. A nmethod as in claim 11 wherein the

shoul der/ nozzl e after the filmlamnate is sealed into the shoul der/ nozzl e

the shoul degnozal g5 Edfﬂ d4 %%ﬁ&r%ﬁ}tﬁé sﬁo%l&é%‘ﬁ%ﬁl e R AR TILih AR g Of

the filmlamnate sealed into e shoul'der/ nozz
sealed into the shoulder/nozzle, the shoulder/nozzle is fed to be attached to a tube body.

11. A method as in claim 1 wherein the die/mandrel is at a temperature to also seal
the film laminate into the shoulder/nozzle upon cutting the film laminate to fit into the

shouldermozzle.

12. A method as in claim 11 wherein the shoulder/nozzle after the film laminate is
sealed into the shoulder/nozzle the shoulder/nozzle 1s fed to a detector to determine the

positioning of the {ilm laminate sealed into the shoulder/nozzle.

13. A method as in claim 10 wherein the shoulder/mozzle afier the film laminate is

sealed into the shoulder/nozzle the shoulder/mozzle is fed to be attached to a tube body.

14, A method as in claim 1 wherein the film laminate has a thickness of 100
micron to 400 micron, the batrier layer having a thickness of 15 micron to 100 micron and

the polymer layer having a thickness of 75 micron to 200 micron.

15, A method as in claim I wherein the barrier layer of the film laminate is
selected from the group consisting of polyethylene terephthalate polymers, polyethyiene
naphthalate polymers, polyirimethyl naphthalate polymers, ethylene vinyl alcoho]
copolymers, acrylonitrile methyl-acrylate copolymers, polylactic acid polymers and

polyamide polymers.

16, A method as in claim 1 wherein the polymer of the film laminate containg a

fluorescent material, after the {ilm laminate has been inserted into shoulder of the

10



13. A nmethod as in claim10 wherein the shoul der/ nozzle after the film

| am nate is sealed into the shoul der/nozzle the shoul der/nozzle is fed to
be attached to a tube body. 14. A method as in claim1 wherein the
filmlamnate has a thickness of 100 mcron to 400 mcron, the barrier

| ayer hayildg/ziiki edonesisg afe Aim Rhtianwi® a 100t Kheeon andié e thelywaicel ayer
hayi ng a thickness of 75 mc¢ron to 200 m craon. 15. A nethod as in

cl ai m 10 wrsraindhe pesingy ¢fi te ijnayaninge 8 Hie shPRIHEL ami nate is selected fromthe
group consi sting of polyethylene terephthal ate pol yners, polyethyl ene
naphtha | ate pc.dyners, pol sprinethyl naphthal ate pol yners; ethyl ene vinyl
al cohol copolyners, acrylonitrile nethyl-acrylate copol yners, polylactie
acid polymers and pol yam de pol yners. 16. A method as in claiml
wherein the polynmer of the filmlamnate contains a fluorescent material,
after the filmlam nate has been inserted into shoul der of the
shoul der/ nozzle, contacting the filmlamnate with a |ight source to
activate the fluorescence to ascertain the position of the filmlamnate in
t he shoul der.
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