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[0004]  Traditionally, barrier materials have been used to reduce the loss of
flavors or fragrances, and in some instances antibacterial compounds. It is widely
believed in the industry that a good barrier to flavors and to fragrances is also a good
barrier to antibacterial compounds, and that barrier improvement would be similar for

all of these organic compounds.



barrier to antibacterial conpounds, and that barrier

i nprovenent would be simlar for all of these organic
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The barrier layer is normally sel ected based on the

flavor or fragrance barrier properties. As used herein
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t he bott om BRIEF DESCRIPTION OF THE INVENTION

[0007]  Tube containers are comprised of a tube body and a tube

shoulder/nozzle. The tube body usually is of a laminate structure and the tube
shoulder/nozzle of an alkene polymer containing plastic. These usually are
polyethylenes and polypropylenes. The tube body will be crimp sealed at the bottom
after filling. At the other end the tube shoulder/nozzle will be injection molded and
attached to the tube body or compression molded and directly attached to the tube
body. While the degree of absorption of an antibacterial can be readily controlled in the

body of the tube by an appropriate multi-layer laminate structure this is not the case

with regard to the shoulder/nozzle.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010]  Figure 1 is an exploded view of the tube, three-dimensional insert,
shoulder, nozzle and closure prior to the tube being filled.

[0011] Figure 2 is a cross-sectional view of the shoulder with the insert of Figure

[0012] Figure 3 is a cross-sectional view of the shoulder with an attached barrier

film.



preferred. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010]
Figure 1 is an expl oded view of the tube,
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closure prior to the tube being filled. [0011] Figure
2 is a cross-sectional view of the shoulder with the
insert of Figure 1. [0012] Figure 3 is a

cross-sectional view of the shoulder with an attached
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of acrylonitrile/ methacrylate during a 90 day test period.

[0020]  Figure 11 is a graph of the absorption of triclosan by a nylon film during a
90 day test period.

[0021]  Figure 12 is a graph of the absorption of triclosan by a biaxially oriented
polyethylene naphthalate film during a 90 day test period.

[0022]  Figure 13 is a graph of the absorption of triclosan by a tube
shoulder/nozzle of a copolymer of acrylonitrile/ methacrylate during a 90 day test
period.

[0023]  Figure 14 is a graph of the absorption of triclosan by a tube
shoulder/nozzle of a copolymer of polyethylene naphthalate during a 90 day test
period.

[0024]  Figure 15 is a graph of the absorption of triclosan by a tube
shoulder/nozzle of a copolymer of polytrimethylene naphthalate during a 90 day test

period
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of a closure 26. The nozzle has an exit opening 20 for the tube container 10. The barrier
unit 22 has a section 24 that conforms in shape to the inner wall of the tube shoulder 14
and nozzle 16. This barrier unit will be located between the shoulder/nozzle 14/16
and the substance to be dispensed contained in the tube 12. The barrier unit can be a
three dimensional unit having a shape that conforms to the shape of the
shoulder/nozzle 14/16 and is an interference fit into the shoulder/nozzle 14/16 as
described in Figure 2, a film unit that is attached to the inner wall of shoulder/nozzle
14/16 as described in Figure 3, or a barrier unit that is a co-extruded layer on the inner
surface of shoulder/nozzle 14/16 as described in Figure 4.

[0030]  Figure 2 is a cross-section of the tube 10 shoulder/nozzle 14/16 with a
barrier unit 30 in place. This barrier unit is of a polymeric construction that has a low
absorptivity for antibacterial compounds, and in particular for aromatic group
containing antibacterials such as triclosan. The polymer preferably can be any one of a

copolymer of acrylonitrile and methacrylate, a polymer of polyethylene naphthalate or



unit 22 has a section 24 that confornms in shape to the
i nner wall of the tube shoulder 14 and nozzle 16.
wabkeog/ipasrier unit will be | ocated bet ween thePCT/US2007/066949

shoul der/ nozzl e 14/ 16 and the substance to be
di spensed contained in the tube 12. The barrier unit
can be a three dinensional unit having a shape that
confornms to the shape of the shoul der/ nozzle 14/16
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the tu&%d}* pz? TREbSr fé@@lh@\ﬁ‘cu%ﬁ!o the appropriate shape will be placed on the
mandrel of the mold and be attached to the plastic of the shoulder/nozzle 14/16 as the
shoulder/nozzle is being formed and attached to the tube body. The barrier polymer
will be adjacent to the substance to be dispensed.

[0032] Figure 4 is a cross-section of the tube 10 shoulder/nozzle 14/16 with a
barrier unit 34 in place. The barrier polymer comprising the barrier unit 34 is co-

injection molded with the shoulder/nozzle 14/16 polymer which is an alkene polymer

such as a polyethylene or polypropylene. As above the barrier polymer is of a
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content and sealed in aluminum foil. The data on the graph shows that after 90 days at
40°C more than 30mg/dm? of triclosan has been absorbed by the polyethylene
terephthalate nozzle shoulder.

[0035]  Figure7 is a graph that gives the data for the absorption of triclosan by a
shoulder/nozzle comprised of high density/medium density polyethylene. The test
procedure consisted of filling tubes having high density/medium density polyethylene
shoulder/nozzles with Colgate Total Whitening Plus gel dentifrice containing 0.3%.



[0033] Figure 5 is a graph of the absorption of
triclosan by a high density polyethylene
wG@bhwahelssd nozzl e of a tube. The product i s SorPGHUS2007/066949
(Brazil) dentifrice which has a triclosan content of
0.3% The test is conducted by having tubes with
polyethylene shoul der/ nozzles filled with the Sorisso
dentifrice, closed and maintained in a tenperature

After Biapel 4&4C dodighdennisy f nediirs lensity polyathilege pekhymer

shoutdpl Bitieas a8 Rl BlanBOI e BT REER "Sacor pt on.

[0034] | SFpRRAstdA tHat w@/tﬂ{m Qeffotrrtl@lag tidADf PAEBsan b
é%sorb%% by thgnﬂggI;Eékylene Shouldér |%ﬂglper|o Sm1 ya

shouldefy eyl cdnd@i3¢dd dhpdliybutdete telnqalghablhe ofTh¢ hest procedure

consistgroq Fng Soddsnorive Witk Costie At IV BRIE Hs BFl dentifrice
. Id f I

contan‘@ﬁ% B! Sn/e %&%%lu Ssbde ?&g&&%{f rf Icg%%om&é}s g?%l%?{\ﬁul- gﬁanAfter a0

days aC4UTCERE pd 2ﬁ|n§deﬂéﬁ)hﬂhélmerﬁmyfr@!r has dbgor®ad abeiit 3teg/dm? of
gr aph shoms that after 90 days at 40C nore than 30ny

triclosam® of tricl osan has been absorbed by t he pol yet hyl ene

100473 o ieas D61 & 864 ith RS 0F dokoleisbs A BRATgHOBrO riclosan by a
sﬂmon@ fr\s%{t S[?@ tgyt oa@&\%l cgﬁg{sfk 18}1%9{@{%51%%1%014@ i#rts in a closed
ensity po hyl ene

jar con&ﬁﬂ@lg@ﬁlgat"éolﬂﬂhlsmte@lfm Pldsl geg dbﬂ’ﬁ&&ehﬁval @ tlfigh containing
density/ medi um density golyethylene shoul der/ nozzl es

0.3% tridlodanCotfgert %) daytsedt 4 ttbeisiligomt inseygdiasadneitad abput 90 mg/dm?
f Cont aining 0.3% 7 WO 2007/124350 PCT/ US2007/ 066949
of triclgsler 90 days at 40C the high density/ medium density

[OO&@'O F%lrg T? 1@%&@{ ’%hra? ?Mggﬁé ﬁf%oo@é tﬁ%Q For gﬂgﬂ (o ?ﬁclosan by a

film bagflapbnit batacxgrllma&ﬂbmmeﬂmc& faes. Thetaabpesdetiues c@ﬁmsted of
triclosan by a shoul der/ nozzle conprised of

lmmerpt@g;fﬁm sAneples trer elstved aarmtalm (tiélgtatqﬁ@@é Hyhigening Plus gel

dentifrfedy T dipans Hepteiiae Dt rapia Afer o ttetd w REeThS,

achlotﬁﬂh‘_l el Rf';e?l?a Qttec' g8 ;@&a%£%§éb%6ﬁgq8§]@%b% ﬁ}gﬂrﬁi SB R Ban.

[003Hr epﬁtgmab at es @giramerhdn asveshho daedfoahhe tbdGpaighdiffridbsan by a
triclosan.
nylon. The test procedure consisted of filling Colgate Total Whitening Plus gel

dentifrice into a migration cell with a nylon film on one surface. The dentifrice contains
0.3% triclosan. The migration cell was closed, inverted so that the dentifrice contacted
to nylon film and placed into an oven kept at 40°C. After 90 days at 40C the nylon has
absorbed about 18 mg/dm? of triclosan.

[0040]  Figure 12 is a graph that gives the data for the absorption of triclosan by a
film of biaxially oriented polyethylene-2,6- naphthalate (DuPont Tejin film, Teonex Q51
- 48 gauge). The test procedure consisted of immersing film samples in a closed jar

containing Colgate Total Whitening Plus gel dentifrice, the gel dentifrice containing



[0037] Figure 9 is a graph that gives the data for the
absorption of triclosan by a silicone insert. The

wao e®y/1pscedur e consi sted of i mrersing the silPCDOB2007/066949
inserts in a closed jar containing Colgate Total
VWi tening Plus gel dentifrice, the dentifrice
containing 0.3%triclosan. After 90 days at 40C the

., Silicone insert has absorbed about 90 nq/dmz of
0.3% triglpgarp shiier Ybdaey atmlgtithe polyeshylege apahtindate giolwser hes

data for absorption of triclosan by a film
absorbsgfl?slsé arbﬁ‘:as n%f‘%@r )9IE grﬁ(flf)?qr]’ e/ met hacryl ate. The test
ooRTIocedipfe §9NSh $tsh lat giva¥RhE AL forltk 8BERERDNIAP tAclosan b
[ g}]osedigjy a? cént i ni ng aCc%lgate Tot al rV\hi t eni ng BI us %glsan y

shouldgefmaodziesad actHenideitt/irhetheerytatatpailyninay Oh&%st pradedsanconsisted
... After 90 days at 40C.the acrylonitrilel/net hacrdyl at e
of fillingstheribpulties/ apzdeprdth eelgatnborabVhitgyingd et gel dentifrice, the
Lt el . ] Figu 1. 04S aph t hat ,.gi.ves. th
dentitq S PRNg A3% bl o he e By HIATHb RS e e e

alumirl@8 FoiPARE pilited if Anshvainad 40PCT iNfldr90 dagk daueC thé al
Whitening Plus gel dentifrice into a"mgration cell

acrylomittile/ anathdaplate prlyonens ahspflzcdessihendbhmg/drotof triclosan.
t aj .3%tricl . The mj ti 1 ,
1008155 hlEiendd it s grasth B ervosdheshid o beabonpenad tirlgsan by
y | .
shoulc{%} Iggzyziésac{pa%(%p?ﬁgg E)s)ll%‘%ﬁglaegg ngﬁgg} If%gtpé)g%ra\tépfghé%%s? brocedure

consistedibf ¢llifg el Deatded/Q40les WigUCe ghie TotA VIhRBHInE RS gel
gives the data for the absorption of triclosan by a

dentifriqe, theodertifrige epnipiongékt’e drigosaret Nye BHed 8h@ulder/nozzles that
ngapht hal at e Pont Teji.n film Teopex CBl - 48 o
were sfRIEdaN R @b P P P S A o PTG 491G
. . " ‘
amorpfRIPLER I Eh IRl AL poBAILA IBoHUARLE R g/ dm of
triclos@@nt ai ni ng 8 WO 2007/ 124350 PCT/ US2007/ 066949 0. 3%
triclosan. After 90 days at 40C the polyethylene
[0043pht Higuae 45 poh graph Hid giwisdbe bath fardbe phegrptiop®f triclosan by

o AT ot Rk R iRl el
proce RS 5y B 0L 90D S TERBERY IR i s

gel demstiteick ddie /dentizrideaSorthiniin 0 RGatrirl dsahal THAfilteehd i@ [ B $r0zzles
gel dentifrice, the dentifrice containi 2& 0. 3% .
were sgglpd ip sapninpme f¢if pnédgplagsdunaargvens 408s. Witer Hlstags at 40°C the

amorpﬁggjs };e)glytrimethylene naphthalate polymer has absorbed less than 8 mg/dm?2 of
triclosan.

[0044]  Figure 16 is a graph of the absorption of triclosan by a high density
polyethylene shoulder/nozzle of a tube. The product is Colgate Total Whitening Plus
gel dentifrice which has a triclosan content of 0.3%. The test is conducted by having
tubes having a diameter of 28 mm containing 114 gms of tooth gel being maintained
within a temperature chamber maintained at 40°C for the times set out in the graph of

Figure 5. Tubes are removed at 10 day intervals and the shoulder/nozzles tested for



alum num foil and placed in an oven at 40C. After 90
days at 40C the acrylonitrile/nethacryl ate pol yner
wha®7abser bed | ess than 0.4 ng/dnR2 of tricl osaPCT/PI42966949
Figure 14 is a graph that gives the data for the
absorption of triclosan by shoul der/ nozzles of
anor phous pol yet hyl ene napht hal ate pol yner. The test _
. procedure consisted of fillin the shoulder/ nozzl es
triclosaf adsacniigat & ivseedt thag m@ﬁith@n gar* ofdeistasan hag begmabsorbed
by the %ﬁyqt%geﬁgsﬁouq ' n| %%FPIO f&b'd%g?san Th_e fFill ed

o - r/ nozz 4QQ£B;E&;6 8giﬂg&;né;ug1ggll and
00d3]acetigifte N i bh e ti o8an thylene
tere[phgrig;ig ﬁlcﬁ%ﬁﬁgx@?m;ﬁiﬁafﬁ lgéngéuref D Oiﬁ;fﬁjesan}ie test
procedudh Bt aiF G ARV EIFGSHA By e Shobldses 1on fo%ﬁé@ﬁ%@enufrme was
Colgat@ TRV R R Y[EI{JE &yr{t 13%(1#@?% {}?Arl](gsta?nh &T;Ft%) 8re1-|’EFlg graph

est roced re c
shows mHzZtdeﬁﬁ 40idaks @94@@ foletidn W]hgﬁﬂhﬂg)f Hlé!lﬁjsalgﬁbs been absorbed by
dentifrice, "the dentifrice containing 0.3%triclosan.
the poljieghiflend edepittbalatiebdrrivsanlies were sealed in al um num

10046 ¢ AR aiphstar Rl Ervong ﬁé‘i%éq@’r\%%%wgéw%%a of Hiclosan by a

N e T Y e
film cduld bk @s BotHheahbuterdershdzle PobYI§tthY sBoGlder. More absorption

shoul der/ nozzle of a tube. The product is Col gate
will ocTar @l thashoeldengluel taghe fageyantaderarez ofthacthavdgera The same test

procedt i 7 D R TAvRg BBl rties Yot 24 HNEHRear A gleate Total
WhltEI:['lil'l S chohgeﬁﬁprﬁg@l’»%b&fc[&aﬁa%q{@%@g%yfs% LA 12k po }lgmlgethylene

era ure mai nt al ned at 4 or the t
napht}&ﬂ!ite diab absorbbé lgsahin 6fmg Filgar €hls.is Tasbeba@n @oﬂﬁthylede shoulder
at 10 day intervals and the shoul der/ nozzl es tested
and legsghan a\go! pasbyleng4emphtciatedzaney 086949 t ri cl osan
n .t hat re. t /dr

(0o ) Blastenga’ b Bt (R BB dof gl
acryloﬁi@ﬁlél/%thé& Bt @61.')&?&& tﬂ%e%ﬁ?&-ns{cgl%ﬂ’é&rrll:érglﬁ{lﬁas]&eécﬁbed in

he graph o t he absorption of triclosan
Flgurermlm&tdaydeeireet piozedphd fafoatle phlyeeh)demsﬁs@@dafs was uset. The

~unit as illustrated in Figure 2. The sane test
dentifrice was Colgate Total Whitening Plus gel containing 0.3% triclosan. After 40

I1'11‘30(%f’rriclosan by a

days at 40°C the acrylonitrile/ methacrylate copolymer also has absorbed less than 0.5
mg/dm?2. This, like polyethylene naphthalate, is less than a polyethylene shoulder and
less than a polyethylene terephthalate barrier unit.

[0048]  The test samples were prepared as set in the description of each sample in
the description of the particular graph. The dentifrice containing 0.3% triclosan was in
intimate contact with the surface of the test sample for the given time period.
Depending on the test sample 3.5 gms to more than 50 gms were used. Some of the
samples were taken from the oven in 20 day intervals and analyzed. Occluded

dentifrice was removed from the sample surface by wiping and the surface rinsed with
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procedure as that for the above pol yet hyl ene shoul ders
was used. The dentifrice was Col gate Total Wi tening
w@kwg/1geko contai ning 0.3%triclosan. The data POI/Uk®07/066949

graph shows that after 40 days at 40C nore than 30ny/
dn2 of triclosan has been absorbed by the

pol yethyl ene terephthal ate barrier unit. [0046] Figure

18 is a graph that gives the data for the absorption

water t@fremqvelagl hbiﬁdaderﬁérhyét Wytes ferfaedhADHBE slengdsipRerareas
rier ustrate

were cREirhirilachBnd b3 dnd dRh e8Pl LA ER LS aPaicki omethane.

Extract&ewab OyliffhersIRl § @RIREMbEGethdhk FoORLHEUIsThtUEC. To ascertain
shoul def due to the larger surface area of the

that the howhdeEn waheompie tles progedooewas eepentédfortdaeh sample. These

pol yet hyl ene shoul ders was us?d The dentifrice was
dichlorogejhare egragtantgglgtaonsyers apalyead ks drigiosamgontestpy gas

chromdtogﬁ}]ﬁia%hﬁé}iI n%en%g’%g%}/ %E 1? é:%ciégﬁﬁ}x QS%}P 8)'(%(%&%8%[ %E?e added

togethére®SprbbRIR AfiRdll ¥ eslvfltatsshabdHbEd b@lﬂ:ﬂe Ipastscdlalapo@mer An HP
pol yet hyl ene terephthal ate barrier unit. [0047] Figure

6890 gagchremategraph war&amsegll fweshe hmlgesaohtainirigen BBsb(3PN, dB2mm,
of triclosa lonitril e/ met hacryl ate
025 M PR R PO o RO & B3 PR T 895ies cr | bed
[0049(] 'tl‘ﬁé‘ Fe%t fas T@%Iré gﬂ}’ent 65he B ‘6"f ?n@%sdr?%bdd?ﬁed bg the

ene s rs was use entiftrice

mﬂllgrﬁ:ﬁisgﬂitﬂcl&ﬁrﬁ{ha\f\hs Alegoirbgd Bylangg@k afe@ﬂif&hél saghple B8bymer at 40°C at
triclosan. After 40 days at 40C th

10 dayamrey‘ifaiﬂfqrr‘m «édmtmmaylyawerlc op @hq/ﬁmnplﬂssxﬁ Figisrea bg o beavas
i ke

condugtfd Tor A dasd it THeE vark bt g §E OB Jrds o AL 4 Rt 4056, in
genera.? %8\ éqltuﬂ?(ﬂn@mg«g 1V6d PRDE WiRhE kY 5‘@0?%809 X Eﬂl&ﬁszﬂwhﬁd the

test sanples were prepared as set

desorpiieaaitititlosdn ofill @adh egatlfbrlurhn Thishealitkses thetdaely work. he
partlcular graph. The dentifrice containing 0.3%
tempetatis SLAHC wathe ty pidah highesktepuprradire ihatn dentifsigevadexpprience

t sa for_.the ven . tinme ndi n
for an {{lCpE bedo R ip TSR Al BehRe iRy A Srbed is
the Co%@edToéP Penied éélhfentl?ﬁ@l/vqﬁcl%ﬁésea Eﬁd‘i@ﬁlﬂ‘ SRS PYEN ThE more
day I ntervals and anal yzed. Occluded dentifrice
valuabledataésrtheasri parisdrhéataa bl eiss titef @eepysoni ¢fi thg dardfrohe
surface rinsed with_ 10 WD 2007/ 124350
polyetindene)sepbthatiseond palatspetylenempalEmers adcl uded

acry Ionlyrlrle /f r‘net‘l?lacry'lf\f tteec[)p% Hih 8%y Y engat%%“fijgﬂ %%ngilfl)rf E)%fyetl%;]gges
(HDPE), medium density polyethylene (MDPE), amorphous polyethylene
terephthalate, and polybutylene terephthalate. HDPE and MDPE are common shoulder
and nozzle material. Polyethylene terephthalate, and polybutylene terephthalate are
known barrier materials for flavor oils and related substances. Nylons also are known
barrier materials for various substances. Acryloniyrile/ methacrylate copolymers have
triclosan barrier properties that are about 60 times better than polyethylene
terephthalate polymers and about 40 times better triclosan barrier properties than

polybutylene terephthalate two well known barrier materials. Amorphous
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were cut from each of the sanples and each sanpl e
extracted with dichl oronethane. Extraction was by

w0 paven13436m i n t he di chl oronet hane for 24 hour SPEL/USDEI/066949
To ascertain that the extraction was conplete the
procedure was repeated for each sanple. These
di chl or onet hane extractant solutions were anal yzed for

triclosan content by gas chronmatography. The
polycthydensomhibilotshat barics PeBsrtic apah DR Refiet hanpelyethylene
dded . ether to provide a-.f] el psan
terepdigleds et g ens iy Dhp LR BdrBerhiFle Ryl A eE
' gﬂ’g RORBRM 00aSES Bt bPbolyiRy RAR NS PEtIROeAl Ni ng a
pHHXKEEg %On1 0.321nﬂ1 O.ZSbnﬁgr%n) cqlgnn at 50C.
[0038] dr oB&sedvasthededegsng detaiararider tayagningigeAba adsrsptigsof
. results are given in the anount qof Hahflos n absorbeg
triclosdayby Hes StHORICRIANBBICONEAIBSGRAFE HHRAICE EEd oy BRHCh Yl
given area of the sanple polymer. at A0, HRY unit of
COHW”%E%@?9gh?efgpmﬁﬁuﬁg§gﬁnﬁ%ﬁggég%&O%ﬁpéﬁgﬁﬁ%K% Sanpl 65
IytriffetfiyIHE R8pAfhalfe PRIymsr, Holead raphtiaaysyinet br
po}flﬁgie¥ morkpexf%ngﬁﬁgw?o 0 Qaygu At go.da s at 40C, in |
acrylogienley alethamyletriedployimem Barferbaitseceshpidseshet hepqamaterials will
. absorption of trjclosan and. th esor pti of .
limit the 1068 bR GRRNAN BRE FTnBqaPR B i PSRt S FagopHLby the
.ear | rk. t e f i Vi lvethvl
materifRg g S &/ oPRARLE DG fher SolRRIVGIAR polycthylene
naphti{a04te ARIRGIBRERY RRMtEH p@fytfihf&kéyl_}?hé naphgtadatedake amsignificantly
which the triclosan is absorbed is the Colgate Total,
lower Mot ptige Fordeictastnitban whitcof thase polymers i3 amogopiesipily griented
. 0.3% The nore aluable data is.the ¢ ari so t.a.
VersiomhAhesep Oy B OR AP PASHIEP L Fon GUPH BN It yiRe P BT
iclosh2Bhthal | ABLIHh ERe PRl hRER d3REhown in the graphs.
“mkm%%ﬁyrb%??%ﬁ$€?ﬁ%@%%?&&iate copol yrmers mﬁth the date grep
hi gh density pol yethyl ene (HDPE), nediumdensity
pol yet hyl ene (MDPE), anorphous pol yet hyl ene
terepht hal ate, and pol ybutyl ene terephthal ate. HDPE
and MDPE are comon shoul der and nozzle material .
Pol yet hyl ene terepht hal ate, and pol ybutyl ene
terepht hal ate are known barrier materials for flavor
oils and rel ated substances. Nylons al so are known
barrier materials for various substances.
Acryloniyril e/ methacryl ate copol yners have triclosan
barrier properties that are about 60 tines better than
pol yet hyl ene terephthal ate pol yners and about 40
times better triclosan barrier properties than

pol ybutyl ene terephthalate two well known barrier
mat eri al s. Anor phous
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11 WD 2007/ 124350 PCT/ US2007/ 066949 pol yet hyl ene
napht hal ate has barrier properties about 4 tines
whedrae43shan pol yet hyl ene terephthal ate with PCEHKER0DT/§66949

ori ented pol yet hyl ene napht hal at e havi ng barrier
properties of nore than 100 tines that of pol ythyl ene
trerphthal ate. [0050] Based on the foregoing data in
order to mnimze the adsorption of triclosan by the
structure of a tube cont &M% here shoul d be used a
barrier unit, conprised as a three dinensional, film

We cla@ih: co-injection nol ded | ayer barrier unit of
pol ytri net hyl ene napht hal at e pol yner, pol yethyl ene

1. A cHB[HR %%&&Q{C}éé"ﬁ{atgbnte@f LY Qe (511(1;):” ér#t%zﬁﬁ:‘rﬂﬂ%ﬁm tu d the
copl oyner arrirer units conprise ese nat

contaiiérl domprisihg atlbwel bsdy portion ah@&amp}ﬂartsheufdﬁir Ijidirablh (Ihe
by the adsorption of the triclosan by the materials

shouldst ppréorseruptieed 06@12 zllkeen@fPOﬂYi@et emtalmug shewldgr wall, a barrier

unit i A i SR B RN FeRe Rap R Aol Bep partgrial

having?4i9Ridd:BaDh tHe%ﬁfbaemfaq Bt ieB0tHR hbb Gt 8 ARRIKNANL0°C for 90
each hese po yners in a non- bi axi al y nt ed

days. version. These polyners and copol yners have a
significantly | ower absorption for triclosan than the
range of other polynmers that have been tested as shown
in the gra hs.. 1 2007/ 124350 .PCT/ US2007/ 06 949

2. Thelpleige Rt wiiern b oaiinei i ekl i ppgon or the

antiba@@RhPfMelthh8aBbuPH %n%ﬂ:lrhb aci(®U Rk 90 ‘21”5?9 und, the
cont ai ner conpri sing | ower body portion and an upper

shoul der portion, the shoul der portion conprised of
an al kene pol ymer contai ning shoul der wall, a barri
3. Theggrtaingr asiif e & HouFey e Aol BRTIc maepal hqsen glvorption for the

antlbacctgpgf J)fslgsds t%]fan%bgﬁk i"ﬂﬁé ) cgrgg?é ?q a@‘” TgB Qg an

sorptron s t hat about 10
ng/ dnm2 at 40C for 90 days. 2. The container as in
claim1l wherein the polyneric material has an
4. Thealostaipeéi asninfabaint & evhexnin thagtodymnatic ofatbggkistshizntedifootn the group
/dp2 a for 90 days
conmsthg of acry}omtrlcfe methacryla¥e copolymers, biaxially oriented polyethylene

naphthalate polymers, and biaxially oriented polytrimethylene naphthalate polymers.

5. The container as in claim 4 wherein the acrylonitrile/methacrylate copolymers

contain about 70% to 80% acrylonitrile and about 20% to 30% methacrylate.
6. The container as in claim 1 wherein the polymeric material is selected from the group
consisting of acrylonitrile/ methacrylate copolymers, polyethylene naphthalate

polymers, and polytrimethylene naphthalate polymers.

7. The container as in claim 6 wherein the acrylonitrile/ methacrylate copolymers

contain about 70% to 80% acrylonitrile and about 20% to 30% methacrylate.
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3. The container as in claim1l1 wherein the polyneric
materi al has an absorption for the antibacterial of
wo e®3/12438m about 1 ng/ dnR at 40C for 90 days.P@r/u31ee7/066949
container as in claim3 wherein the polyneric materi al
is selected fromthe group consisting of
acrylonitrile/nmethacrylate copol yners, biaxially
ori ented pol yet hyl ene napht hal ate pol yners, and
bi axially oriented pol ytrinethyl ene napht hal ate
I S..:. 5. .Th ontai ner as..in claim4 wherein.the
8. The ik 1 kel RART S Lr s aliarris ol Fonugintgn
aromati@ ¥ é@p.80% acr ylonitrile and about 20%to 30%
nmet’hacryl ate. 6. The container as in claim1 wherein
the polyneric material is selected fromthe group
9, Thecwnon%'{Sl%%]sgtﬁgcflq\igga%h%qlg{ngali(gg%%ﬁé{iglml at ep(%)l%) lisytglerossén.
pol ytri met hyl ene napht hal ate pol yners. 7. The
container as in claim®6 wherein the
10. TheGoyitirtdsiih@ldTRE 986 YblgheerfcORatey iR sSsel &@6U flofn BRAHbUp
70% to 80% acrylonitrile and about 20%to 30%
consisting hhaerylatieile agd\naethaorlaiz450yRaTsUSiye i yd6eodgphtBalate
The cgnt?iner Fs in claim]l1 mh?rein said anti bacteri al
polymeti,and raDeBmethrens NPt ROIGT6EH. 9. The cont ai ner
as in claim8 wherein said anti bacterial conpound is
triclosan. 10. The container as in claim9 the
11. TheebyimiidrasiAictiimel 0 whesetheht eeryldrdmmileh@danethacrylate polymer
consisting of acrylonitrile and nethacryl ate
contaiggoputuf rBiisto §i5h petyhgnisrile analahavd2@feto HBh prashacrytatel
pol ytri net hyl ene napht hal ate pol yners. 11. The
container as in claim210 wherein the acrylonitrile and
> |.at: , i . - 709 %. .. .
T SR e O B A OB i R tA Gy St hatis it
into théshoakier poriesn astlierceitainer.1 wherein the barrier unit
Is a nolded insert that is fitted into the shoul der
portion of the container. 13. The container as in

claim.12 the pol i C terial is selected fromthe
13. T i s s T el i BhoteBal RS RRL P g1 e Fou
consis G MR e KB UG0S 1 ARROPOR AL, AL UTERS: nffitthalate
polymeontad petytaisdthylenainaphthalherpeilymele acrylonitrile and
nmet hacryl ate pol ymer

14. The container as in claim 13 wherein the acrylonitrile and methacrylate polymer

contains about 70% to 80% acrylonitrile and about 20% to 30% methacrylate.

15. The container as in claim 1 wherein the barrier unit is a film that is applied to the

inner surface of the shoulder portion of the container.
16. The container as in claim 15 the polymeric material is selected from the group

consisting of acrylonitrile and methacrylate copolymers, polyethylene naphthalate

polymers, and polytrimethylene naphthalate polymers.
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contai ns about 70%to 80% acrylonitrile and about 20%

to 30% net hacryl ate. 15. The container as in claiml
wob@raee43se he barrier unit is a filmthat is appdT/E82000066949

the inner surface of the shoul der portion of the

container. 16. The container as in claim15 the

polynmeric material is selected fromthe group

consi sting of acrylonitrile and nethacryl ate

copol yners, pol yethyl ene napht hal ate pol yners, and

17. TGRSR s LA B a8 et TR R el esayatsopotymer

contaifd bdlt ¥ %MIS0RE BcityileniGle)dre Boit e voamsowtﬁaﬁwgrmt@
pol ymer contains about 70%to 80% acrylonitrile and

about 20%to 3096nethacry|ate 18. The container as in

18. Tht(.:elﬁgln%m 1 }‘Ygggglec %m?%&%?élg’lh Bg{]r:le%réilih%r]atnl )g‘lg‘iee,r,] baly%r g% tﬁe shoulder
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sel ected fromthe group consisting of acrylonitrile
and met hacryl ate copol yners, pol yethyl ene napht hal at e
19. Th@otloytmm@ asdndlaiol 14 thermlhmeemenmfaplht aﬁehiceabgbyntéuegroup
ontainer, as.in ¢laim19 wherein th

consisciy QF v [Qiirde a6 MetRabHyEsPROBERS e Vel igrmaarlbalate
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in claiml1l wherein
the substance |s a dentifrice containing about 0.3%
anti bacteri al ound. 22. The container as in claim
20. The cwnéaﬂeﬁrrrasuh@lee SQwhereihshe agnybenitidleteaidhaethacpdatedymer

contaifigdadird b adh 2o Mifie el ity 20% M kG hat 3 dte.

wherein the container is a tube container. 25. The
container as in claim4 wherein the container is a
21. Theubeatdoataiinetaim 1Sherein the substance is a dentifrice containing about

0.3% antibacterial compound.

22. The container as in claim 1 wherein the container is a tube container.
23. The container as in claim 2 wherein the container is a tube container.
24. The container as in claim 3 wherein the container is a tube container.

25. The container as in claim 4 wherein the container is a tube container.
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