UNI TARY SORBENT CANI STER W TH THI N END WALL BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] This invention relates generally to sorbent
cont ai nerwQ 2aredh4o28e particularly to a sorbent contai nePCrhstomaseoes t he
detrinmental effects of dusting and allows for view ng contents contai ned
Wi thin the canister. Description of Related Art [0002] Sor bent contai ners
for use in food or pharnaceutical products as well as other applications
have a nunber of problens. One problemis that the sorbent nateri al

di sposed within the container may be conprised of very fine particles that
may escape fromthe container and contam nate the products the sorbent
container is designed to protect. This is es ecial”g true when, as in sone
conventional cont@NREARY SYORBENTE %EERMEEH FHIN ENDDWARLI | ow cup or
cont ai ner housing the sorbent. Because of the relatively small size of the
parts, it is difficult to retain a good sealing engagenment with snap
fitting, such that the cap "pops" off when contacted by a user, during
handl i ng or dispensing, spilling the contents and contam nating the food or
pharmaceuticals with which the container is packed. [0003] Anot her problem
wi th coMBArKGBOAIND @ AHEINSENTEOMNt the perneability of such containers
of ten depends on holes forned through surfaces of the container. These

hol es officddhofithe Ihvangen enough that dusting occurs, that is, particulate from
t he food or pharmaceutical and/or fromthe sorbent can clog the holes,

t her eby [6d0idler i ng Tes mraltidn felates@enthby dusirbaanogaiasrss oidaugie fakteuholyas

conpl etely, contam nating, the food/pharngceutjcal., or vi ng uni nt ended
consequéﬁe@gnwomlwghaé Sitlyir the doigmbenios ¢ %a%@s&ﬁ%%%% EyLEWing

contents contained within the canister.

Description of Related Art

[0002] Sorbent containers for use in food or pharmaceutical products as well as other
applications have a number of problems. One problem is that the sorbent material disposed
within the container may be comprised of very fine particles that may escape from the
container and contaminate the products the sorbent container is designed to protect. This is
especially true when, as in some conventional containers, a cap is snap or press fit onto a
hollow cup or container housing the sorbent. Because of the relatively small size of the parts,
it is difficult to retain a good sealing engagement with snap fitting, such that the cap “pops”
off when contacted by a user, during handling or dispensing, spilling the contents and

contaminating the food or pharmaceuticals with which the container is packed.

[0003] Another problem with conventional containers is that the permeability of such
containers often depends on holes formed through surfaces of the container. These holes often
are large enough that dusting occurs, that is, particulate from the food or pharmaceutical
and/or from the sorbent can clog the holes, thereby hindering permeability, or the dust can
pass through the holes completely, contaminating the food/pharmaceutical, or having

unintended consequences with the sorbent.



[ 0004] Thus, there is a need in the art for a "unitary" sorbent container
that remains seal ed during use, and does not run the risk of com ng apart
during hawmol2oryp40dbBere also is a need in the art for a ®orhspeliessai ner
usable in food and pharmaceutical products that significantly reduces and
preferably elimnates contam nation of the product by the sorb ent material
contained in the container. There also is a need in the art for a canister
that allows a user to visually inspect the canister's contents. BRIEF
SUMVARY HE | NYENTI ON [ 0005]I.t is an object of this invention to provide
a sorben&cz%é nt ai ndMubRgre %Sﬁ%@e&%gaﬁbwraéygﬁor?%cwa@% tI§Malsr bent

cont ai Ng&aed furfpGRE ARARBeYhStub i Rikid? rcoﬁ'h{hg aphalt duﬁngﬂgﬂchﬁg. AfLRCHIsOb at NI S

invention to provide a sorbent container that is sinple and i nexpensive to
manuf actheedein thO@o &jriatsorlEnacmitsiaer while ot fool anhlipbaimpeeutidabprotlectpthevi de a sorb
ent contai ner ﬁha%{is e§s¥ to ﬁsienbue. 007L4t %ﬁga”Oth%ﬁ)% | ec qf this
i nvent i S HEAPROUIAHESS #1d BFHEAPY SORT AT RuO{HRP 244N fiihe Rrogue by 1B PUBEY | see
the conhemdriul ednthined MORE dbmeiher. [BRBBAILS isiaSncRAM MRlartB} £64ni&tkr thii Slokwdent i on
to provide a sorbent container that reduces or elim nates contam nation of

t he prodsretto visuglhy @ppdct thesapisieKagerfettsom t he contents of the container.
[0009] It is still another object of this invention to provide a sorbent
container that is

BRIEF SUMMARY OF THE INVENTION

[0005] It is an object of this invention to provide a sorbent container that overcomes
one or more of the problems of sorbent containers in accordance with the prior art. It is
another object of this invention to provide a sorbent container that is simple and inexpensive

to manufacture.

[0006] It is another object of this invention to provide a sorbent container that is easy

to assemble.

[0007] It is another object of this invention to provide a sorbent container that allows a

user to readily see the contents of the container.

[0008] It is another object of this invention to provide a sorbent container that reduces
or eliminates contamination of the product in which it is packaged from the contents of the

container.

[0009] It is still another object of this invention to provide a sorbent container that is

casy to fill with sorbent material.

[0010] Briefly stated and in accordance with one aspect of the invention, a sorbent
container includes a permeable plastic container, a permeable membrane, and a sorbent. The
permeable plastic container includes a sidewall and an endwall, the sidewall defining an
opening opposite the endwall. The permeable membrane is fused to the sidewall to cover the
opening. A fused junction is formed between the sidewall and the permeable membrane. The

sorbent is disposed within the plastic container.
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easy to fill wth sorbent material. [0010]Briefly stated and in accordance
with one aspect of the invention, a sorbent container includes a perneable
pl asti c cwotaizmn423a per meabl e nenbrane, and a sorbent. PCHAISp@EnmEmbS e

pl astic container includes a sidewall and an endwall, the sidewall defining
an openi ng opposite the endwall. The perneable nenbrane is fused to the
sidewal | to cover the opening. A fused junction is fornmed between the
sidewal | and the perneabl e nenbrane. The sorbent is disposed within the

pl astic _container., 2 2012/ 040423PCT/ US2011/ 052694 [ 0011] | n accor dance
Wi th andldid) aspedt SspenE Wﬁi}éﬂ?ﬁlﬁyfrﬁsp?‘l’i@?ﬁ\ed%‘é@l@nﬁ&% gl&e‘a# ey Efiorent

t hi ckneg§citRambhecendwalll - [0012] I n accordance wi th anot her aspect of the
i nvention, the endwall is transparent. [0013]1n accordance w th anot her
aspect of the invention, the fused junction is beveled. [0014]1n accordance
wi th ye{OHRbt her &spesordapee with anethemaspen of therprdndignohe fadwilhig tiansparent.

[0013] In accordance with another aspect of the invention, the fused junction is
beveled.
[0014] In accordance with yet another aspect of the invention, a method of forming a

sorbent capsule includes providing a porous plastic container comprising a sidewall and an
endwall. The sidewall defines an opening opposite the endwall. The method also includes
filling a portion of the porous plastic container with a sorbent through the opening, providing a
permeable membrane, and fusing the permeable membrane to the sidewall to cover the

opening and retain the sorbent in the container.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

[0015] The novel aspects of the invention are described with particularity in the
appended claims. The invention itself, together with the further objects and advantages
thereof, may be more readily comprehended by reference to the following detailed description
of several preferred embodiments thereof taken in conjunction with the attached drawings, in

which:

[0016] Figure 1 is an exploded perspective view of a sorbent container according to a

preferred embodiment of the present invention;
[0017] Figure 2 is a perspective view of the sorbent container illustrated in Figure 1;

[0018] Figures 3-6 illustrate a method of filling and assembling the sorbent container

illustrated in Figures 1 and 2; and

[0019] Figure 7 is a perspective view of a sorbent container according to another

preferred embodiment of the present invention.
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sorbent capsul e includes providing a porous plastic container conprising a
sidewal | and an endwal |. The sidewal|l defines an opening opposite the
endwal | . Wbheorathed al so i ncludes filling a portion of wPhE/Userems26pd astic
container with a sorbent through the opening, providing a perneable
menbrane, and fusing the perneable nenbrane to the sidewall to cover the
opening and retain the sorbent in the container. BRI EF DESCRI PTI ON OF THE
SEVERAL VI EWs OF THE DRAW NG [ 0015] The novel aspects of the invention are
described with particularity in the appended clains. The invention itself,
together with the further objects and advantages thereof, may be nore

readi | y o gtepgsdrpyTicnd erenge i iNaohe! | ow ng detai |l ed descri ption of
several preferred enbodi ments thereof taken in conjunction with the

attac heg%@ro W ngs Refé?nﬁ‘é;h&xb 10 F%Qile@]l':a{ng% & é';rb'eﬁt ARisRX B %%%aﬁ?é wRAEGLve view

of a so cont al ner accordi to a pre erred enbodi nent of the present
i nvent i arven{i@0)lEtgtede Tlleissrbantpanspfe@tmdedw aesyntfinar 16 agdrlgem 0 Ciaablaitmer

illustrated in Fi @ 018% ures 6 illustrate, a _nethod. of |II|ng
and ass SO 8 & GrBbnEn BB B VT AStIoArYd He e Rgd PESOTAEREIO ang
[ 0019] Fipgf&@blY, bist ndt REISRBE! by®ndtBMWoPbas oF Rk tueO TR &%’Ealﬁ’&qwlﬂélﬁ(%st 0
anot her preferre enbodi merit of the present invention.
a sidewall 12 and an endwall 14. The sidewall 12 extends from the endwall 14 and defines an
opening 16 opposite the endwall. The endwall 14 is shown as being relatively flat, but could
be concave or convex, as desired. Preferably, the container 10 is formed at least in part from a
material permeable to a gas that the sorbent canister 2 is designed to absorb, and more
preferably, the entire container10 is formed from such a permeable material. Examples of
materials from which the container 10 may be formed include thermoplastic materials
including but not limited to, polyethylene terephthalate, polyolefins, HPMC, or HDPE.
Although these materials are preferred, any material, whether or not polymeric, that can be

formed in the desired shape and exhibit the permeability necessary for the sorbent to act

effectively in the application in which the container is employed may be used.

[0021] In a preferred embodiment, the container 10 is injection-molded. The injection
molding process forms a dimensionally-controlled part with relatively fast through-put. Also
in a preferred embodiment, the mold used to form the container 10 is sized to create a
relatively uniform sidewall; that is, the sidewall 12 has a relatively uniform thickness.
Similarly, the endwall 14 has a relatively uniform thickness. The thicknesses of the sidewall
and endwall can be substantially the same, but in a preferred embodiment, they are different.
In particular, the endwall 14 is thinner than the sidewall 12, and is thin enough so as to be
transparent. More specifically, the endwall 14 is on the order of about 5-15 mils and the

sidewall 1s on the order of about 35-60 mils.

[0022] By making the endwall 14 transparent, a user can visually inspect the sorbent
contained within container, for example, to see if the sorbent is still working. As will be
appreciated, sorbents with color changing agents have been developed that will change color

when saturated with the material they are designed to absorb. The transparent endwall of the
4



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0020] Referring now to Figures 1 and
2, a sorbent canister in accordance with this invention is illustrated. The
sor bent coa0i2et28m0423i ncl udes a container 10 and a cap 20PCirAskéie/ 0594 he
container 10 to forma unitary structure, such as shown in Figure 2. The
container 10 is preferably, but not necessarily, cylindrical for ease of
manuf acture. The container 10 includes a sidewall 12 and an endwal|l 14. The
sidewal | 12 extends fromthe endwall 14 and defines an opening 16 opposite

the endwal | . .- The endwall 14 is shown as_being relatively flat, but could be
concave PEPCdRyrasion alowysfar visyal ipspectonpf f?,@ S?r%@ntcﬁ@ém@/@ﬂﬂé ceuldt or ned at

| east | B@RktydlY B BRIRL bRboRSAIRAN 81 1 Dnf E8End\RA 14 BS1E BE BERDaANI St er

2 is designed to absorb, and nore preferably, the entire container 10 is
f or med Asowtsiabhve ipédremeaisired nmbedin®ht, tHEextaanspasnayfresmtsevlicaltise Walb thighnicsh t he

tainer 10 formed i nclude t |astic materials including but
ot 11 vt e p by ek Sy S AREITE: R0l PR e el 1 dpg:

Al t hough these materials are preferred, any material, whether or not

pol yrer @23 hat cdmne kg bOpreegdablp atsbes pesichifd t&hpAs andthexbiteht istdbsigned
perneability necessary for the sorbent to act effectively in the

appl i cat@ ghsortn Mnserhe e Zbisdipawd qvsr dgepeyiag | el thseopsayr 10 to1pian a
preferr i , i s, L.0h et i QrF .nj.ection
ol i ng o anaty TEkcoh i 3 MG el bk b B R R B BURE £ oo
t hr oughcpu20 h schapaithat porefsporndsdo enchxbapaeithe hdusengrl. d Ths egh 2@pricturably ixe
container 10_.is siz to create relatively uniformsjdewall; that is, the
si dewal a9 Oﬁagelanqagféévghréwl%@P%&M@ﬁi@%@%ﬁ.- Hiermnemapiape mayde SRENSY | 14
has a r i i j i | |1 and
endwal | q{(l:lg%ﬂa\éegi%ﬁ s?lgﬁfti@a{%e :ﬂ;ﬁ%ﬁ e stgﬁemlghgk%ﬁ??%?%f ggrnrlﬁe%ﬁ)één‘%g%;ﬂ%ent, t hey
are di f etard cothpripeg theeohtamer 1 e Thatdsyahd twidmatsrialsinmsebe tdpabletaibemigdewal |

12, d . hi h t 1 t. ificall th
cnaval | 1134 o STRE o s Beins FRa a1 Bt MM BT GANBH M1EPn the
order ofjekbiBd indRoRAUcHil Below, AR B aPRILA A0 ifRciaBdiaht cdftatnbATERAY &1, 2

user can visually inspect the sorbent contained within container, for
exanpl e thusgequargdithat thrematgrible spmpysigg ithd capaPleind gomsingi 10 algeapgiye eChengd,
sorbents with color, changi ng agents have heen devel o that.w.ll change
col or slieude RIS R P TR, 0§ P RN B AR PRhaclo s The
t ranspagebivagndwaéd thobpddie: #6. BE apenticativeh iORIGID, ewscab Q0 iyb&idel to

i nspection of the sorbent. The sidewal| 12 could alternati veI%( be

t r anspafevi thaepcpienl & ¢fdhe sansaiagn 1012 adndywction dady|a fusiop gpergiigyesuch as

transpa yrld.t r e I 10k r arency
reaur o ppaar i RELRH IR ol BBNRAEIHE CR S0 RIIHARRE 10 Ly il AT

al t er nakorbehtyndrerial S@dhitlvah athsvieobeistdr cxiceamsqstus) oyygchDOR3Y, bhetheapas?0
preferably also is perneable to the gas that the sorbent is desi.gned.to
Bbsor b, Upfisneable it gt%mhlp%th&iSggwgg@aw&lsldﬁ%g@&éﬁirﬁao‘i OP ISARMEG G ner
10 to fopm@nsippstantially sealed container 2 as illustrated in Figure 2.
In the illustrated enbodi ment, the cap 20 has a shape that corresponds to
t he shape of the housing 10. The cap 20 preferably is nade of a perneable
hi gh- deh@2¢y pol y&mnieyhethed efefobnimgéhe Steentreatistanshomayin Heguso £ oaw. witlie

i th tndoRape Pk oty BFR FERu Tk R tBo SEREFIFE | S BTN LAS o

nmust  be figamialel evidfa ebdn@ nfaterRd30 00gechl 1@, BSshdwh ihdigira 4caBiigGt&lonavideg a
unitary body. For exanple, and as will be described in nore detail bel ow,
t he per feRpinersclmrorptainedia) e O (hechcasre grawep ofid0) vaifteonly ajveryt wpal enslyui r ed

that th [ IS - ' : f
by ng. waPRRd CoreSahRORE oty EFshRisebeRtY £ RRRAL BFor bR BB SBEARS 20 20
i s bondeshstothichentimdesvalbe htRl Leetlyt ieingpensubgedlent weldingropecitieas.| y seen in

FIG 2, the cap 20 is, bonded to cover the opening 16 of the container 10 at
Tﬁiﬁfﬁ i 9‘% §

a fused ghtgton Pomnaghlesheqi I anlaghrarassithgoranene Kxohthgeoptepg & 1R8R t ool
wel di ng I i o] j: I Syaf Lhh a
sor bent ePr(r'%ft%lgelrg iegllbagl%lle%ﬁ%g% %:Haggt g@g Sr% %necﬁo%gg rIa E@%tg?gé%%%e‘%g t l}l rh (lg ?H%éﬁgge n,
odors, or other gas transportable nmatergal for which the sorbent materi al
is designed to renove fromits i mredi ate environment.



[ 0024] One net hod of form ng the sorbent canister shown in Figure 2 now wl |
be described with reference to the remaining figures. As shown in Figure 3,
t he cont avpere/@i2are first filled with a sorbent nateripall/uB2011/0m%e4 fil | ed,
as shown in Figure 4, the injection-nolded containers 10 are retained in a
fixture 60 (such as in groups of 20) with only a very small end portion 62
proxi mate the opening 16 protrudi ng beyond a surface 66 of the fixture 60.
This causes the containers to be held securely during the subsequent

wel di ng operations. Thereafter, a. perneable sheet 70 s laid across the
openi ng PEE°T ?‘yth%éae&ﬁt@évﬁ%@ o s S gsen P eaRSAUHER: Of TRSTSALRE 70 i 5
per meabl,g o8 ghy demghévs RRLYELY LeRehe JRGingHEET THO shig%rr 8l elaRbYIdRRS R Matte

surface and a shiny surface, and the matte surface the sheet 70 is
pl aced iphced apmist theawstairsirsat (. oAsheafteni a heated evaddiegidreg® 18 @ppliddgo shéatyOsur f ace

could alsg b | aced agai nst the containers, 10. Thereafter, ,a at

ot ng wae el S R e 10 Bk s S e B o Bl suf I8t ¢ (o
fuse togrRen 19VEflsePRInBERAN! MRSy ding e 36 @8re LR rinbe fivhHenatangdidr at
fused junctions 22. The welding die 76 is preferably forned froma

r ect anglh=ef spegialgr stepd B2 QIWith & helelforplGyong 4 lengitydinagd akisforigsetiony a

| ongi t udj i of .1 i tdge fir An er.hol e can be

f ormed ? lil)IIrgél(li%e 2ﬁe§rre t% ?JrigAIé&F %gléotrlr%g%ub% fé%%{ {)0? %%/Sielglélgﬁa et éé(}%};log Qu@(% tt1Oaf;r(? ontrol ler for
mai nt ai iésdfadkhe awehttbing foit Maidti@hg ehededilingddit gopes dédired terhf@2B}Al t hough not
apparent in FIG 6, heat fromthe welding die 76 tenporarily softens the
sheet 70 in the vicinity of the fused jynctjons 22 so that unconpressed
central [Pl i ons 78thepelt pt appaent 117@1§r & hiAGAiRm bt A 76 FSTEROTEIIY he

cont ai ”@6%11%%%%@70%&9&% a_%@gﬁ_f tiRensddaneddns 2320 @tat hﬂ&rﬁ#ﬁ%@% LGS i ons 22.

[ 0026] Preferab the welding die 76 applies pressure In Irection of
arr ow 8pottwns & oftheshec? 00 agadmen inthehcmitrmir néths chbtabrersndeamd200 ) camsl td G0
pounds per square jnch, at at erature of around 500 degrees Fahrenheit,
and for “4°B& g%mﬁhe§38$Pl U9845- 2. 5 seconds. The sheet 70 is sufficiently
stiff so that it will not buckle, tear, or split when subjected to the

pressur egoe] is tIprFeiabRbinRald@Rg dfc 1RIMEESHERraMthPiREGShSf bitaly 2rtgduces
the fused junctions 22 for securely attachlnggafrtlons of the porous

pl asti c therbeet 7Pmepimst the centaiagrs| 10Petpean200pad BOWHWS perPlualegudzpt Af t er t he

b , by f i :
per oAbk ARGl -4t PARLATERel 8id 15 B U5BkMI ot B POSIEASEED, 2
excess Matehdeal70 of susfideitly/Rifbeythadt wilengeichlbetehesr gflit tiencabjcatcdes thelO i s

trimed anay. As al.so shown in FIG 7, the tri ng die 80 contains a
pl ur al | PEsPiecitis isgonbinafion odAempgipture %%W%Hﬁmﬁl%t%owﬁ% fised dynciipnyf

omocd roayDR s SR febleol G20 B1 Sl WYeL 20 AWk oG I one
polyethybmhmeaﬂ@ropriate for use in food or drug packagi ng. The sheet 70 is

preferably 0.028 inches thick plus or m nus around 0.005 inches. The porous
sheet 7 ort airflqws 40 to, 12 uhic .fe r _m nut er square
oot of TUPA ARPERGRsrRstine 1 A pitdheb peideain et SFly BRon it fo.8

trimming die 80 is applied to the sheet 70, as depicted in FIG. 7, and excess material of sheet

70 beyond the peripheries of the containers 10 is trimmed away. As also shown in FIG. 7, the

trimming die 80 contains a plurality of circular knives 84, which trim away the excess material

of sheet 70 that lies outside the footprint of the sidewall 12.

[0028] In one embodiment, the sheet 70 is preferably made of porous high-density
polyethylene appropriate for use in food or drug packaging. The sheet 70 is preferably 0.028
inches thick plus or minus around 0.005 inches. The porous sheet 70 can support airflows of
40 to 120 cubic feet per minute per square foot of area or 1400-4200 milliliters per minute
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t hrough a one-inch dianeter disc at a pressure of 1.2 inches of water. The
sheet 70 has a preferred tensile strength of at |east 215 pounds per square
i nch and wbaoi2h4be3sufficiently stiff so that the sheet PCO/useo11/052394 buckl e,
tear, or split when subjected to the forces encountered during the intended
wel di ng operations. O her values for tensile strength are possible

dependi ng on the desired application. Exanples of such naterials are

avai l abl e as roll stock from Porvair Technol ogy of Wexham UK as Porvair

PRLF094230, or Porex Techno) ogies of Fai.r a_as Por Por ous
Pr oduct TedgLHose- 58 ﬂlwet%@ﬁap@wﬁ%é& qusgf gﬁ»‘ﬁ E %(Baép?endi ng on
the spegkéféﬁedﬁﬂalers%ﬁg}h%fetf1e§§9219ﬁ5ﬁﬂ0@,§wqu%%a@a{d DBuld ssa@ﬁma{ kiff

enbodi ments, the sheet” 70 may be a solid sheet, for exanple, of E, that
does noto dlak the sheat 7Qiwiflinowbudkle, taoes splif \Mkrfmfmbjegwé to ﬂ@rfsmes smqmnnteﬂ'dde sheet

70 mater,j al prefer i,S chos hthe

Contai g HeShERR ol aPeRE0as pfu BB LB REh Bo bl or mot e
unitary dé@nlaﬁfgtonqﬁ@aeﬁu%dapplﬁ&%@] ERanpeabf Weh didi@idN 96 assilalesabRedcrbOVeE
utilizes a clanping force or pressure of between about 600 to 1000 pounds

per squéioa Perghlr Taﬁdlqlqu ai oV isgbam aUKenatPonepit li’thFQﬂ42éQ>p}rd’famxaT€@hyolmgne@ 7
seconds f i n
por ous (1::3%2 Oéén % rexﬁ[gorwe% ﬂ]fg&t?b?%uzﬁ?&@g%%jﬁgn% i ons % Oﬁues flsi on

is obt abea@bdbeq&uamgmttm §eHicat@atentntdeitany hricarp apE Qo Inh@t bmbf ow
bodies 12 nelt at substantially the sane_tinme under the foregoin

ci r cuns CRReEECHE: t}aetSh@fttaYHdeoet pilid sheqts for evprarie,of P&?%éh%tﬁoeﬁlweaﬂlomnm ng
process?&aﬁ%&%ﬁ! ddes ﬁ oW i s Wan@hiG6H!1 *i*ﬂ Elﬂ:%td atelial Brebdtfh 1§ RBLAE 1g

i ncl udi ng vibratory rocesses suc I scl osed in co-assigne
Pat ent Noa nat&42 ,Cﬂlﬁ@atlbmmth thscdnegindryl O thagnip draiefixdbje toaheceanaser [00@30] One
of the ref@sred sorﬁ%ent materials 30 is a silica gel having a particle
si ze of uBLtay POrRCRy GaRgtle - avai | abl e from Zhaoyuan Huiyuan Silica Gel
Co. Ltd., of Zhaoyuan City, People's Republic of China, and the canisters 2

cont ai ni M9§U0h Sitht ﬁ@atgv@éldlﬁg Brdcadsend@sbeliAboHs&iliRs AdRATHIM N fBrFrésrel N
various environnments, such phar maceuti cal containers, food containers,
and in aﬁbetwmeaboemﬂ)@ tm}ﬁé)ﬁtp@unmeé smr@tnsrhea@dgmqude@ﬁ hestmktsmﬁ etl. Ot her
types of ranu non-gr a L vaper treatln terial
used. | RRPRSMRAE )6 2T0GHE I Rhe e st YRR ROFE BT R R E s
acti vat @dro@lb oAl andYBd sige Al 15 htakefusad }11n‘¢ﬁ61&@20 g\ fumﬁtlmuswinb@ Béda@se
calciumsulfate, and Cintolite and crflstalllne net al

O

2012/ 0404oEECPrias2b bathoboeps 28 anditirdlionchadies. 1 2Thelt %taﬁﬁbwéraélyélaﬁ‘nsaanes 0

cont ai n;any n(aEm'é fcﬁlég(%lﬁg ﬁcﬂﬁs‘%% &L notwWihb A dhﬂg (R difOfent s%g&g)sfrty Other
convent i onal oxygen I'Ng conpositions, onvent|ona droxi de
absor bi bgndiogpagtdscoasild dke be asddsbesteacRingahe edpszm toaid enmalhetrqllﬂ)l, thchaling i ons

cont ai ni sorbe ts or sorbents j.n cream or form s t

i mi t ed HBAOBAYE g@éé’r’i%‘%?ssefﬁ%&f %?r‘{éifé‘?sﬁ Hb%w%&ngd&ﬁiwﬁﬁﬁf é?é&ﬂégg%@@@ from
the envhsr&%[g,qhgo]?graygal Hitefdigiccani sters 2 are placed. However, the
canisters 2 can so contain products that produce vapors, whi ch pass into

the environnment in which the canisters are |ocated, and such vapors, by way
of exam@®0and no@mfofnherﬂr@f@rrieéﬁorbbmud@amB&gﬂraamh@asgelé@ﬁygememcbmlz rbon

char act 810t AL RO TGS Ty BUFHEERRE Fioh OB icn SpPhieyedf

sor bent Sltyol’élﬁjle RIVFThIME ancaﬂle@aﬁﬂsmscz EdnitahingBUE diAtSgel aittinfcuagRl
materi al s th ke may be enpl oyed. The sorbent cont a| ner of this

i nvent i & Uss 1@%&@&1%@315@6 VEY S BUP CRVIEHINGRESy SUsd a3 PRAMATCRIGH erntaiBedet y of
appl i Catféq@bc%ma[n%% Ja%.&’ﬁ%} Sth P EirohfEntS FMRLGh &S FOLREPiof HUSHES. Bt T eady

for use
types of granular or non-granular gas or vapor treating material can be used, including by way

of example and not of limitation such materials as activated charcoal, molecular sieve,

activated clay, montmorillonite, calcium sulfate, and Clintolite and crystalline metal
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may al so be desirable to add a bevel at the fused junction 22.
Specifically, following the trinmng operations or in conjunction with or
i n place wb 20140428 mmi ng operati ons, a chanfering tool POD/USaGI1HEMN | N
FIG 5, can be used to forma bevel ed surface 34 at the fused junction 22.
The formation of the bevel ed surface 34 assures the renoval of any

untri mred edges 38 at the ends of the canisters 2 that extend beyond the

i ntended perineters of the container 10 and that could interfere with the
di spensi .of the conpleted canisters 2. [0032] The chanferjng toqgl 100 is
prefer aﬁﬂgm%%ﬂéqaa@m PR seRipicmran e CPBINATY AL SWAHe P Ul Rt 8ol of
the conii{iR@hS cdiflcRfishal BEY e EBsAFbmYcbRPbsiAdhs, BAEndoith 8ok Hickidad bl ades
106 angul arly spaced around the rotational axis 102. In addition, the
chanf er iabgpriviog kompesifiensprldk enzibicys I @inat sovminyain hquid [sallubibhsecontdimng estbewts t o
t he canistegs 2. al on thggrotationab €Xii 1%é4and t he cen#&aé axi.s 40 for
f eedi ng °f FECEHAM EPIRGT BFIPT™oYC iy SuER) AGUREAL: SHTPR-PRE T USOE5OMiktion 22
of the eafiusis@bsotb o bdsoitGasesgem tA8nafonhidatsGh tihidhth batl§srsa £ plagé®r abl y
inclined to the rotational axis 102 through an angle O for formng the
bevel ed Houehei gheggnigtered earedl poeditaig pedvrtsdhat dresluee vapors, which pass into the

2012/ 04Q423P: 0.l 2 f | cha es r
[ose ¢ ha B0 HohTEath dREAii SRS ARG RO vabdS VBN EH PR SyhefoF

i ncl i nedintiyatichdntlede fnghss ofthyedey aeppirbo divkky Théreftegrteematehlabwihial | ow
chanfer angles a assure that the chanfering operation does not conpron se a

wal |t hitagaaister bpdy b2 wilh e ghayasienied ps "grs<piveroriEsagpg. " VA rRAGHIPD A% I HagaRf
cani st er, F . . > pdat e
mear by fogen @ RIBG. deh AT AN TpRedl SRAARGIARLGAT ARSRTIRE,
angl es atay4b ctggdoyeds . Tha sbiboht ®hGina afithieinyedtemarn ceadptivtdilyrvesqalztandandyhe
fixture 60 to set.the.cut%iqg.dg@{h of the chanfering tool 100. Two cutting
bl ades POESEER 2 vGgF VALY 8F BPRIICAUPS- Rot at i onal speeds of between 700 and
1500 revolutions per mnute (RPM) are also preferred. The vertical feed of

the chamd@ning t o@ncd @dmakonde th@pleRiabiRABlandXdrS il BAdy Forlsef elodRbyr, it
variable in speed to provide a rapid approach but slower feeds during

cut t i ngmayed®4)cRicsinae tosldatlaveleatithgfusehiundi@m ParSiseificelindphaveing et ween

cani st e g i oI RL e IR SLDGid, A0l whAC0 AP LRSS ESh L fopehant er i ng the
ends of "the 65 raﬁlty of" Cahi"st'er Wit AR Uhé i ure st ﬁﬁfﬁiple

chanf er ichgmfcgial %00l 000,cRhewaRLSPI(h S, baekt seded fuem bdvBled RGHYdedBdalt tiey fused
collective translation of the nultuﬁle chanferin% tools 100 to index the
chanf er iHgtPB8F s The faxmator ahths beyded pirfapy p4 assyrasitee wniovgkofipeyanyppned
could b L I I . entire
five- heggé%gi%nag% eglgspﬁﬁgg%%%t %S;QZ@ hﬁ%%%lﬁwg?%ﬁglgﬁ%&d@%m%% ‘ii? %’@@ecani ster
ends w tbimtainthd) sahthaf doxtdiner&de wikhehccdigreheng ofthicaohpld@Decandterb. used i n
addition to or as a replacenent for the trimmng die 80. That is, the

chanferi ool s 0 can.be us a) t t thraou t he por.qus..sheet. 70 for
o e IR e & RS chreae fatlof & et Bt il Hhoc 8 BB RN g
(i.e., pel@hirelkys 40 8nat addiided!10ndd ‘arrt@udegfa%&i[ng%}gdgl BodyS1 04OAN chiRink Y4Bt he

bevel ed surface 34 at the fused junction 22. ] As "descri bed above, both

t he mat éP¢ ahgularbdspraecdharkend the retetiorzil axis 18AdIn ddditrrat theichhmicsing toed 198ke t he

¢ eui r edraupgi 7 HaRIRAC I SR (KRG S lh} rgHPLBLCRR g

accor di agd iR dehealiaRiseIdpe fappkitkatt@iferidd®ok PO idtd@igadén @i evithhge 6apd 20 may
be made of the sanme material but such is not required, so long as the two
can be #figed? pbthegenisist Refuttug cdaechi®nidhe eptring bladest s prefsabiz incliped to

materi a : | @Gt ' 0 20
nave s, A sk A8 AR Bl G B R At BRI AN bR,
may be deahfeabhgeddnat the bul k of absorption/adsorption is to be done

t hrough the cap, so the cap 20 is nade of a material having a nuch higher

perneability than the material naking the container 10.



[ 0036] As will be appreciated, once the cap 20 is fused to the contai ner 10,
the canister 2 is a unitary structure containing a sorbent, and the sorbent
cannot bewacoessegishort of destroying the canister. ThiPETIGS201n/0604 r ast to
prior art canisters in which one or nore ends can be popped off, resulting

in sorbent spillage. [0037] Although Figures 3-6 depict one nethod of naking
the sorbent canister 2, other nethods al so could be used. For exanple, the

containers 10 could be individually capped with a nenbrane that

appr oxi the size of the openin . In this nner, here will be no
excess E@}ﬁf. r %&%FrﬁlgWgﬂFrCPﬁ‘ﬁ?eﬁ@nglﬁﬁ%P@olﬁS%F FHEWEYER MY addi ti on,
the cap ?&etﬁﬂ'&l e I%%Véare& Qirfhck Bl %Clrnl:ﬂ{bdr@l é]!ﬁﬁllf&aa'h lers BFBnl&%pP«%&gﬁgel?"IS
othermnse fixéd over the openi ng 16 defi ned he sidewal |l 12.

[0038]BdcgnsefﬂhahdanahmE&ramﬂe$aampeuhm0madnmﬂbdngammmnnnhasnetructures
may al so be built a the ure.7

o ovi degorrert LualarbrSs S pLms e Gy Fdtan Giofdf eafe® 2

si dewal IFod @ani€ S&chbins afBl gl deBreps OsdeebBmodhtetnR@ 1P aIuk tindes Ehe heBdht
assisting flow of the injected material into and through the nold.

Mor eovepvarigtipa ‘A5 gs apge eqnantiona) chamfehengdesraidb degrecsnv fpal Iﬂ@prqabbe 24 are

Frh?\éLgregeF?}eP%%ie vgﬁlgge\@gé{:t 10 t%g i ?uré %8 fét él%t?%degthu%ﬂﬁor mq‘%(\]%%lié \r(]g ol 10@ €

Mor eoveMwot digtingd mde%qoblpkeﬂoysl Welpkefa@éd bRaothtri@m picendt bebh cd0100smd ltsbe ribs
may be placed anywhere al ong the Ieigth of the S|demall 12, not necessarlly

at the &f@hgions par m{“@t%@]% grg alsp@rsipriecht Thsvastical Fred of heshpmibering taol |
connect 'aR)'ﬁg etll?)ta(fﬁ')'halae{ Fbgfezgggfétfér){blprvﬁﬁ%lé Gfls R E%%x%@f&%%raﬁiﬁrg&%ﬁcﬁ hgse

skilled e art ni ze that many cations an anges may
be nadesbh&r&mdsmmmganngepart|ng fromthe true spirit and scope of the
invention, which accordingly is intended to be defined solely by the

ey Vo IR RVl WA T W

si dewal khggfetinh Rb12N0PRANYNBe®RPREAh Rorfnb @hE8dAF the plurality of canisters 2 within
the fixture 60. Multiple chamfering tools 100 could also be used together with individual or
collective translation of the multiple chamfering tools 100 to index the chamfering tools
between canisters 10. For example a five-head spindle could be used for chamfering 5
canister ends at one time, and the entire five-head spindle could be indexed to chamfer another
set of five canister ends within the same fixture 60. The chamfering tools 100 can be used in
addition to or as a replacement for the trimming die 80. That is, the chamfering tools 100 can
be used (a) to cut through the porous sheet 70 for separating the canisters 2 from the sheet 70
and (b) to continue cutting (i.c., relatively translating along the rotational axis 102) to form the

beveled surface 34 at the fused junction 22.

[0035] As described above, both the material used to make the container and the
material used to make the cap 20 preferably are permeable. They may be porous, but such is
not required so long as the canister 2 is capable of absorbing or adsorbing according to the
intended application. The container 10 and the cap 20 may be made of the same material but
such is not required, so long as the two can be affixed to each other, as described in more
detail above. The materials may be selected such that both the container 10 and the cap 20

have similar permeability or they may be very different. For instance, it may be desirable that
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a perneabl e nenbrane fused to the sidewall to cover the opening; a fused
junction between the perneabl e nenbrane and the sidewall; and a sorbent

wi t hi n t wopbesud£3cont ai ner. 2. The sorbent canister eCTalSaiurioizeonher ein
t he perneabl e plastic container is injection-nolded. 3. The sorbent

canister of claim1, wherein the endwall is transparent. 4. The sorbent
cani ster of claim3, wherein the sidewall is opaque. 5. The sorb ent

cani ster of clain11 wherein the endwall is thinner than the sidewall. 6.
The sor bent ister. of claim1, urthe conprisin bev ed s rface

f or med &%q% 0 %I%Se@taoa;ﬁé%qr%onw’fo ThenrmEnt ec‘é‘ﬁrgatfg‘F rsanl eofaf yr ¢ her

conpri SixgrPNRaBhe FRfRH hidkr FEIRAGHIRGhLR tHelRatsibd §MMido the %Ont-ﬂﬁ%r $@r b e_rl‘_';]

canister of clainm1l, wherein the sorbent is a granular sor bent .
sorbent canister of claim1, wherein the sorbent is a liquid sorbent 10.
The sor KBO] cam sterwidfbeaipaiomiated, orsrthe part Hbis fotetl 40 thercohtanea 10 the panister

(F:)llell" Pg?g r|2]![15 ? m? %I'u(f%}lr SC'EOIq%glrl%aB?r rtaarllndltEe sor%ent%%t%‘o eaggggéae slhort%f
destroymg the canister. This is in contrast to prior art canisters in which one or more ends can

be popped off, resulting in sorbent spillage.

[0037] Although Figures 3-6 depict one method of making the sorbent canister 2, other
methods also could be used. For example, the containers 10 could be individually capped with
a membrane that approximates the size of the opening 16. In this manner, there will be no
excess material requiring trimming, thereby minimizing waste. In addition, the cap 20 could
be a thin injection-molded part that is welded or otherwise fixed over the opening 16 defined

by the sidewall 12.

[0038] Because the container 10 is injection-molded, additional structures may also be
built into the mold. For example, in Figure 7, ribs 24 are provided in the container, extending
outwardly from a center to the sidewall 12. These ribs may help in production of the part, i.c.,
by assisting flow of the injected material into and through the mold. Moreover, the ribs add
stability to the structure. When the ribs 24 are provided at the endwall 14, as shown in Figure
6, the endwall will be thicker at the ribs 24, and thus will not have a uniform thickness.
Moreover, the ribs 24 likely will not be transparent. Of course, the ribs may be placed

anywhere along the length of the sidewall 12, not necessarily at the endwall 14.

[0039] While the invention has been described in connection with certain presently
preferred embodiments thereof, those skilled in the art will recognize that many modifications
and changes may be made therein, without departing from the true spirit and scope of the

invention, which accordingly is intended to be defined solely by the appended claims.
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WO 2012/ 040423PCT/ US2011/ 052694 11. The sorbent canister of claiml1,
wherein the sorbent is one of a creamand a gel. 12. A nethod of formng a

sor bent cap=oi24e2apri si ng: provi di ng a perneabl ePpiramstéie/oswot ai ner
conprising a sidewall and an endwall, the sidewall defining an opening
opposite the endwall; filling a portion of the perneable plastic container

with a sorbent through the opening; providing a perneable nenbrane; and
fusing the perneabl e nenbrane to the sidewall to cover the opening and
retain t (ﬁdng bent in the container. 13. The nethod of claim 12, wherein

t he fusi p creates a fused junction and further conprising beveling
the fused junction. 14. The nethod of claim 12, wherein the endwall has a
first thickness and the sidewall has a second thickness, different fromthe
first thickng§ mégmngggxgghﬂ%% of claim 12, wherein the container has a
first perneability and ability nmenbrane has a second perneability
di fferent fr empetrheabid platticpentmembcompysing 4 6ideWhie ambthodivafll, Heaidewh, wher ei n
t he endga}L of the.containeﬂﬁ a 1flrst t hi ckness and the sidewall of the
cont aji n8FTHEE 23 OB R OPRSICKINESEVa f ferent fromthe first thickness. 17.
The et hod of, pehataBlclRemBHRE eisad idvcaniall o 8yt e el ner i's

transparent. 18 The nmethod of claim 12, wherein the sorbent is a granul ar
sor bent . a fused junction between the permeable membrane and the sidewall; and

a sorbent within the plastic container.

2. The sorbent canister of claim 1, wherein the permeable plastic container is injection-
molded.

3. The sorbent canister of claim 1, wherein the endwall is transparent.

4. The sorbent canister of claim 3, wherein the sidewall is opaque.

5. The sorbent canister of claim 1, wherein the endwall is thinner than the sidewall.

6. The sorbent canister of claim 1, further comprising a beveled surface formed at the
fused junction.

7. The sorbent canister of claim 1, further comprising one or more ribs extending to the
sidewall.

8. The sorbent canister of claim 1, wherein the sorbent is a granular sorbent.

9. The sorbent canister of claim 1, wherein the sorbent is a liquid sorbent.

10.  The sorbent canister of claim 1, wherein the container has a first permeability and the

permeable membrane has a second permeability, different from the first permeability.

11



19. The method of claim 12, wherein the sorbent is a liquid sorbent. 20.
The nmethod of claim 12, wherein the sorbent is one of a creamand a gel.

WO 2012/040423 PCT/US2011/052694
11.  The sorbent canister of claim 1, wherein the sorbent is one of a cream and a gel.
12. A method of forming a sorbent capsule comprising;:

providing a permeable plastic container comprising a sidewall and an endwall, the
sidewall defining an opening opposite the endwall;

filling a portion of the permeable plastic container with a sorbent through the opening;

providing a permeable membrane; and

fusing the permeable membrane to the sidewall to cover the opening and retain the

sorbent in the container.

13.  The method of claim 12, wherein the fusing step creates a fused junction and further

comprising beveling the fused junction.

14, The method of claim 12, wherein the endwall has a first thickness and the sidewall has

a second thickness, different from the first thickness.

15.  The method of claim 12, wherein the container has a first permeability and the

permeability membrane has a second permeability different from the first permeability.

16. The method of claim 12, wherein the endwall of the container has a first thickness and

the sidewall of the container has a second thickness different from the first thickness.

17.  The method of claim 12, wherein the endwall of the container is transparent.
18.  The method of claim 12, wherein the sorbent is a granular sorbent.
19. The method of claim 12, wherein the sorbent is a liquid sorbent.

20.  The method of claim 12, wherein the sorbent is one of a cream and a gel.
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