WO 2011/ 133725PCT/ US2011/ 033331 COMPRESSED GAS CYLI NDER W TH AN | NTEGRAL
VALVE CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clains
priority wo2011833Rs0vi si onal Application Serial No. 61/ 2e®/s8®@1/8i3ed on
April 20, 2010, which is hereby incorporated by reference inits entirety.
FI ELD [0002] Descri bed here are small gas cylinders having integral valves.

More speci fical CpMPRESSED &K @Y EINDERIWATTH ANINTRER A8 A BvROr ti on of
the neck of the gas cylinders are described. Methods for using the gas

cylinders in the dlspenS|ng and adm nistration of a conpressed gas, e.g., a

BAGKROND [ 0003] Snek 1OSamge BB RS Rt 300 SHLICATIORETTY Const r et ed

with a thin metal cap wel ded onto the open end of the forned cylinder. The

wel ded cap vqoyonff e?his\é%bﬂcﬁ%ﬁlcﬁuﬁlbﬁrl&?@ tw@'P?O%E'l%n&fIYAﬁﬂfégﬁorﬁgglal fo. the
sane time, is readily pierced with a solid low pin as a neans to

rel ease &1h?e26g168é.flla'd1m$ ApppRo.aH0) \shmh @dieyehyslecbrp@meslrtﬁlrbfemse ovikd endliegty. such
as carbon dioxide-filled cylinders used for carbonating water or other
beverages. Commonly, however, the force required to pierce the wel ded cap
may be about 200N (45 | bf (pound-forqggg)por nore. Since the user nust
generally affix the cylinder to a dispensing device nmanually, sone
mechani cal advantage may be required to exert enough force for the cylinder
to be pierced000]i s Dssarippd balelaye srodli gasmjlib@eruhéwi@ mtegnaleatieonMoane cyl i nder
neck or a ¢ ive | gver 10 force the cylinder n. T |s rocess
may be c%HFr‘BgFaégrrﬁalf’ orthhfge H’éf‘eﬂratefgﬂ}t? ﬁ‘e]FaS){ Fﬁ’oﬁloélé’ef ei %eCE&f ﬁ}e fore the
pi n pi ergegedheedalig@ddcar usﬁ1§‘% R Q?lﬁrﬁﬁ%seiﬂ t8a&isWinsincRBd hehBASERioHREL! the
seal is properly achieved. Thi's i'S a” common conp alng about sinple pierce
pi n ar r aogpnestdgasSt.gl, b tHanapgehee gasoicthe phet omdosatdia wyl dradiBp desnibed. be
reseal ed. Al so, renoval of the cylinder, even at the end of its useful life
due to the presence of residual gas, will usually cause conpressed gas to

be rel eased, which can be sudden gngEsRHIM/MHC and can be startling to the
user.

[0003] Small compressed gas cylinders are typically constructed with a thin metal
cap welded onto the open end of the formed cylinder. The welded cap very effectively seals
the gas within the cylinder and, at the same time, is readily pierced with a solid or hollow pin
as a means to release the gas. This approach is widely used for small gas cylinders such as
carbon dioxide-filled cylinders used for carbonating water or other beverages. Commonly,
however, the force required to pierce the welded cap may be about 200N (45 1bf (pound-
force)) or more. Since the user must generally affix the cylinder to a dispensing device
manually, some mechanical advantage may be required to exert enough force for the cylinder
to be pierced. This is typically achieved by using a thread on the cylinder neck or a cam drive
lever to force the cylinder into the pin. This process may be cumbersome for the user.
Further, if a seal is not formed before the pin pierces the welded cap, then compressed gas
will be released until the seal is properly achieved. This is a common complaint about simple
pierce pin arrangements. Still further, once pierced, the cylinder cannot be resealed. Also,
removal of the cylinder, even at the end of its useful life due to the presence of residual gas,
will usually cause compressed gas to be released, which can be sudden and energetic and can

be startling to the user.



WO 2011/ 133725PCT/ US2011/ 033331 [0004] U. S. Patent No. 5,413,230 to Folter
et al. describes a spring | oaded plunger-type valve to enable refilling of
a smal |l gaewowylisamer. The device contains two seal s andpaTarseem/08333secur e
the val ve assenbly. Although Folter et al.'s device is described as being
hand- operated, the valve is not configured to allow opening and cl osi ng by

the user. Folipgsqret &S HudeNoI5 483 590 fPES POl all dditdibeRl sBHhOWaHAS
adjustnment (e.g., variation) in the amunt of gas flow t0 a nucosal surface

(e.g., miagsatypeerabrednedabdd refillengusersmaHygas kghimier.e The ddvicearontangamorseals s
known to | eak over ti due to p at i t hr qu t he seal s.
[ 0005] CAWRE &M ﬁOySFC‘Fgﬁ%‘(?EYF %éeq%g%-egﬁ‘gg‘égh ]?‘gteﬁ 8\/33- gg%‘il‘iﬁdﬁ Q?S“PBG\? Bbst

conpone %iﬁﬂanﬁ%ﬁ%ﬁ%di, 08 VA eQPRA d&ﬁfigﬁr_eé‘ tSARIW o aﬁﬁ%@&ki%alﬁr @¥ligder that
al so mnimzes the force required fofF its opening. 1t woul d dl so be usefu

t 0 have vldestiat.és ddsan al® denhogiunedr hlbovalfdromjusheent seg., vaiationymrtheambyntand
easily close_the cylinder prior to rempval fro e di spensi ng deyvjce in
or der td’f;gﬁ%@_%thofllﬁ%“CQ?ﬁéWg Ce_dF-_chHﬁPgagé‘é‘?&ﬁﬁ%{? 0%_{ e Q“euﬁ e@egﬁr?ﬁ B
advant ageiSehdn iEAGHO UL EMiRYEE d Qﬁ_ﬁekrﬁwﬂmlt&%u%ma\éemed_ in form ng
a seal between the gas cylinder and the dispensing coffponent prior to
opening the flow of gas. SUMMARY [ 0006] Descri bed here are devices that

i ncl ude snal l[0ge8 cyCongdguéenthianivigild b BeeaitiaV@ haes a sBiyplé.i16%agkiedompohents
meant that the valve is partially or wholly incorporated wthin, and
conpr i sder psatepling an ppenggraf@tsuradl compr¢seedygas cylindas dieat alsp migienaesathe farpe

devi ces conprise..an integral wmalve ass .y _canpri si.ng.a valve se ; and a
val ve. it CRRSCi Brel Qopif R e A R Bl i ol iR B Rl

di anet erthe A uStdRBhieRly dlteeadilpeBicthe efliddee pAsi bhire@owil ifong@R&lispehdingdj ust
the flow of gas through the valve to provide for variable flow For

exanpl e,degiise eassient priveend thiefexbeustphensppsessad Bas. |1F woulddgdustheyadvantageghs ift . I n

some varj ations,. the | ve pin may be rotatably coupled tg the valve seat.
T 0007] THEE el Frein Bads T2 et Rulbrdia GRNBe S B 'sif e <
end and a0 thd\i§enSinkicamPordifl pEONIIdpehing tike SHWBF essed gas. An integral seal
is also included for fixedly attaching at |east a portion of the valve seat
to the distal end or the inner surface of the gas cylinder neck. In sone
variations, the integral seal is a ween the val ve seat and the

i nner surface of the gas cylinder ﬁﬁg&SAEﬁQ

[0006] Described here are devices that include small gas cylinders having integral
valves. By “integral” it is meant that the valve is partially or wholly incorporated within, and
comprises part of the structure of the gas cylinder. In general, the devices comprise an
integral valve assembly comprising a valve seat and a valve pin. The valve seat will usually
have an orifice with an orifice diameter. Adjustment of the diameter of the orifice will
generally adjust the flow of gas through the valve to provide for variable flow. For example,
decreasing the orifice diameter will limit gas flow through it. In some variations, the valve

pin may be rotatably coupled to the valve seat.

[0007] The devices also include a gas cylinder having a neck with a distal end and
an inner surface and comprising a compressed gas. An integral seal is also included for
fixedly attaching at least a portion of the valve seat to the distal end or the inner surface of the
gas cylinder neck. In some variations, the integral seal is a weld between the valve seat and

the inner surface of the gas cylinder neck.



WO 2011/ 133725PCT/ US2011/ 033331 [ 0008] Exenpl ary conpressed gases that may
be included in the gas cylinders for dispensing to a nucosal nenbrane
(e.g., thwonasai33ms oral nucosa) of a user include carbeaTdiSexiiMas33nitric
oxi de, oxygen, gaseous acids, helium their derivatives and conbi nations
thereof. [0009] Met hods for dispensing a conpressed gas are also descri bed

herein. In sqpgogjar| E&érﬁﬁl%ry édﬁ?pr@”s%&ﬁ‘?é’se!s ofat Hd¢de E}Qﬂdeli@ﬁ‘t}fé%a@cﬂﬁl\ﬁ%f‘sefor
proximate a nucosal nenbrane, where The device conprises a valve assenbly

conpr i sidigpeasivgto/emsieattal amthbeane d¢.g e thei nasaltoneral alugesag @bt ubarghaladengprtzom
orifice(PaV|n an orjfice dianmeter gn ﬂﬁg alve |n beu&g rot at ably

coupl ed 4ty “xl}léil% CsBRAE AR EYIT th s rﬁ’ﬁ“ AthEs RO ‘Fﬂblaatb‘?“ét al end
and an igpgess surface and conprising the conpressed gas, and an integral
seal for fixedly attaching at |east a portion of the valve seat to the
distal end or the inner surface of the gas cylinder neck; and rotating the

valve pinin rst _direction to allow the conpressed gas taq fl ow through
the orifice. @ﬂ@lnet Msdhads yort f»&eﬁ@flg?ﬁemﬁﬁésqdrﬁélsefeeaﬁsoo#%?r&feétheﬁgntHle val ve

pin in tHe raMetGs, bhthdlhclled 1t{o!n§n§t % gptrb)aﬂlatebe}/ma@?s%ﬂtﬁkfﬁﬁfa?lgt

amount of rotation as turned in t tron to sea e gas

cyl i nderwhddRthefde DESCRINPii$cEN vaFve Tste nibRAVENGSih £ Lol Esgutined 4 vallve pat thet es an
exenplary integral valve. [0011]Figure 2 depicts an integral valve

accor di ngl¥eceaipeHéing %Prl&f:? B*th% @m@ﬁl% f@%nﬂ%tegarﬁ the, §E1W§Pé’sbf’é‘h%foltartw of gas

using t h:%ufﬂ%h Yr?th%hfgwa sEeﬁ, £ }g&q:ryﬁnger h%-ﬁ el RRRGRLET! &Y and an inner surface

and comprising the compressed gas, and an integral seal for fixedly attaching at least a
portion of the valve seat to the distal end or the inner surface of the gas cylinder neck; and
rotating the valve pin in a first direction to allow the compressed gas to flow through the
orifice. The method may further include the step of rotating the valve pin in the reverse
direction to the first direction, by an equivalent amount of rotation as turned in the first

direction to seal the gas cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figure 1 illustrates an exemplary integral valve.
[0011] Figure 2 depicts an integral valve according to another variation.

[0012] Figure 3 illustrates the flow of gas using the valve shown in Figure 2.

DETAILED DESCRIPTION

[0013] Described here are devices comprising gas cylinders having integral
valves, as illustrated by the two variations, 100 and 200, shown in Figure 1 and Figure 2,
respectively. As previously stated, by “integral” it is meant that the valve is partially or
wholly incorporated within, and comprises part of the structure of the gas cylinder. The gas
cylinders generally include a compressed gas, e.g., a therapeutic gas such as carbon dioxide,
nitric oxide, oxygen, gaseous acids, helium, and combinations thereof. These variations are

described in more detail below.



[ 0013] Descri bed here are devices conprising gas cylinders having integral
val ves, as illustrated by the two variations, 100 and 200, shown in Figure
1 and Fi gmoeof/i3sBspectively. As previously stated, by PCmiusge@lo3ssst is
meant that the valve is partially or wholly incorporated within, and
conprises part of the structure of the gas cylinder. The gas cylinders
general ly inqopfif a2 FRIBEASSQMsGRRd hereQire gé?‘lelfmrc%ﬁﬁgﬁrb@tcgﬁﬁ)v&sﬂ'l@%péfﬁngar bon
di oxide, nitric oxide, oxygen, gaseous acids, helium and conbi nations

t her eof .an@késmgvdni \afvedhat iameeglgsd mt<b)dnt nepk pDx srn@let:(amprelsfeﬂgm cylinger, and

2011/ 133725PCT/ US2011/ 0 331 [0014] The VI ces SCri here a ener ally
conf i gur¥ych BHIPORTIRE %b“é?ﬁP %@t%fld 'El? 8%&‘\? SP fa thegy aiEVHfr‘t “at ed
into the,peGK dPimderSPRhdt tﬁ@im&ﬁﬁ%ﬁﬁ)rgé‘éce%ﬁ 'oﬂ‘i"’tq{ th@@&n&'%bs‘éﬁ gﬁ?ﬁu' res
mnimal force to activate. The valve nmay be desi gned so that” the valve pin
i s snmal IminimmdednBy evayd eka’mple,trhm;axmundzrcmﬂyfamltable@nmﬂt gd cglindets Imyetahe
conpressed as is mnimzed f e y.commercial ly avail abl e
smal | Cléawfrw&réfo?%% ghoyt 98? i Kpghoped %”R%%m frab@aﬁxemés f@g 2 carbon

di oxi derﬁﬁ’ﬂhﬂ‘iﬁt&ﬁr L XGNP OFR (IR ( RUES SHIRAQH 850 psi
(5.86 MPa). ' 850 al1f)1?58u86 NPa(t);epSi)@ags/suré\lﬁexg}}t?s dion a g})r u«(a %ﬂﬂirjt 0. 95 cm
di anet er3/&'U(raba|ﬂé) 98 ehpdiameteostacofyichiraefordear ndi8e fonrddpofdds WY )ke).Hoor saf ety
purposes then, it is very inportant that, upon repoval of the cyI i nder from
the devi‘@Ety PHEOAShePeltis Yray SRROr{ans thab ughp r%mPVﬁé%@e c¥lipdst Hemthe AgdsR)) i s

t er m nat | e since
tﬁg asO\IeP?Bé%I%et éf’é%eengl?)?l él?e?]ﬁg%@%&% us”??ﬁr@a@l is tXHBﬁEtQH‘POtﬂEE%U tﬁ&%ﬁs

this force>cou not e r eferring to
vari at i ayliddo ,mztyhﬁsﬂ}hlb@adedt mqrettule Rinée @fis fca&a/ce)uﬂﬁ Motde asratnedinaamehidy. of

approximately 1/10" (about 0.25 cm. Assum ng the i nt ernal ﬁressure of
car bon drd&irige t%lFlgse'ol g vargtige lﬂﬁbsﬁw thrgpdeq paiion 7y VEbE P &Rat 2 d@msiErt he

pinis | d
Fesi st ararperanudy O3 Rdueo25 g A sﬁlﬁiﬂﬁe&é@f@%‘%ﬁ B} Srckffiokllk e

si gni fi cgs0tpsy (5 sEsmipay, tige Ieaﬂeﬁg/fdr@esexertecﬂ?eﬁ eerpings les thirgWpeurdlsapd7 kgy.i ati on
200, a simlar designis illustrated with the threaded portion 27 of valve

pi n 22. Grsequgnthe tb«rrﬁlszle@%th@zdwt%eéwsanys %%lmaﬁﬁlﬂécgw&ﬁébe@ rlaﬂngr@gdfrom

about O. t th
the resurngPfEbs Szt b dhbf RRBLIConTout S Ve uEh A8 o PP Bl . 14
kil ogr arﬁlﬁ@fa@&l)wﬁtl@th]sfthﬂeb&edﬁﬂ)b@éﬂ 2BoBvdiid MARANTHE KGR pir PVEYEMay b oShigul d be
understood that a smaller valve pin dianeter may necessitate a snaller

t hread plitaie §w@t¢tqrhmglmgm@0@>@bem0 Qﬁ” (ebew i Bremequbeetd. 15 (apratt 09’18 @hoXe t he

valve pin to t ee i1s er for di anmet er
conpar ed"?'s’ ‘gﬁgﬁ}%{v%’{ﬁtén% (éered(gfte(g e f)f)%ﬁ #ﬂ’ét ‘5%@%‘%" gﬁ d*general 'y
conf i gunggfan-Fdied)4d e s Mt (Wb 8reatilogadny Sored)s &m?ql/é&ef& YNMOLRI BethindedBloY @h A Qat
and a valve pin. The valve seat will usually have an orifice with an

ori fi ce sdiadipevaye pindiiameteranay adcessitatedi samrdler thresid piteh sueh thactbe pktent afener al |y

dj ust the f f t hr ough .t h de_f ble flow. F
el o, ogugs SRR { Soehay BERE wdrurPo P Bne et e bREd P g S T n

sone varsh?aqlld;mﬁetelt&ﬁnpa@éd/e dRiMaliBY aREeblidhalty coupled in the valve seat.
[0016] The devices will also be configured to include a gas cylinder having

a neck with a distal e_nd and an inner surface and conprising a conpressed
gas. An int eglhfﬂS]sealThfl: aevices are generally configured to include an integral valve assembly

comprising a valve seat and a valve pin. The valve seat will usually have an orifice with an
orifice diameter. Adjustment of the diameter of the orifice will generally adjust the flow of
gas through the valve to provide for variable flow. For example, decreasing the orifice
diameter will limit gas flow through it. In some variations, the valve pin may be rotatably

coupled in the valve seat.

[0016] The devices will also be configured to include a gas cylinder having a neck

with a distal end and an inner surface and comprising a compressed gas. An integral seal is



may be included for fixedly attaching at |east a portion of the valve seat
to the distal end or the inner surface of the gas cylinder neck. In sone
vari ati orwp 20tw138Tesegral seal is a weld between the val veTamsadiimszs3t he

i nner surface of the gas cylinder neck. [0017] The devices may be used to

di spense any suitable gas fromthe gas cylinder. Exenplary gases include

W thout hiyid RbAEd fd: FxBAY abth@hFf 1eddt b pbRioR 6 BR valeY@8iNo 19RSSASdas! ds,
helium their derivatives and conbinations thereof. In one variation, the
gas cyl ithdemecomace seihe gas fdmddi meck dén famne dirgpens éhetiotegrarsed sad weldnbr ane  of
a user. Known nyf act uri racti ces be | oyed for capping the gas
oyl T nderVeRReRy el wkPadinen siriag shtie o pyider fcbauct i on.

[0018] Referring to Figure 1, the integral valve conprises a valve assenbly
and a seal 3. In Figure 1, the valve assenbly includes a valve seat 1 and a
val ve pin 2. [B8FHrri iye teviedsguayebeysed hedisprnegaml swtableeaafrom thogpy i ses a

val ve ass ly. In Figure 2, the valve assenbly includes a valve seat 21
and a vl gﬁ%i FXQ@PEN ggsgniclude yd bmEftiann garhet oI a0 4. o e y

at t ached, (0 & Neial HRiif5, @i RAKacABs Aha LRbidaRrs Yhdasten 8% fhidibs, lk si@l end
20. The%$a Ve ‘seat 1 of 21 nayaﬁésgﬁxe ;atghc%éd (seaﬁ% )”?o Tﬁeg%nside
neck of dyliedgasmpyikésrdehondlianid@Br kdispensehe n norcbsybinegnt@amer of\aalsdi. Ngn@en

[ 0019] The valve seat 1 or 21 has an qrifice 6 or 26 that adjusts (e.g.,
limits) DHEIOYHRE RIELICEs MRy Re §RRIOYHhEN capRIng Hiegss pYlindstsy fhesepyjdgcreasing
suffici i first direction, the conpressed gas 5 or 24 flows
wth a ﬁﬁ%§%¥%$%ﬂ+?gp%£%@%%{the size of the orifice 6 or 26. Typically, a
sufficient rotation is a quarter turn or a half turn of the valve pin. Wen

the valve pin 2 or 22 is rotated in a reverse direction to the first
direction by [4018qui Refeamie @ibgne lotheifegr] vHVaomRIFssed vilye apembly and a

directiaq - Li b4 3. W [ VE . .4.S. | ed.
0oty Al 4 I g, 00 ML SOGRL L o
When t heFigat eethiiteZrabVal ?2albs cobpradesd valve agdeaibse HWiHigat R0the valve ag@mbly
cylinder 4 or 23 is sealed, [0021]Referring to Figure 1 in further detail,
t he val vecladasgrvabessepiad handseeplvepindRi ¢¥ lesist sporton Rbtheealkveoeat2dopfivedly i onal
smal | COMBIRRATS ghegual‘ssldg X% Illercl:ﬂ%rS OL% t}?énéjas Ic?lir?‘ efr L% %9 itst &stlaf end 20. The valve seat 1

or 21 may be fixedly attached (sealed) to the inside neck of the gas cylinder 4 or 23 by either

crimping 9 or welding 29.

[0019] The valve seat 1 or 21 has an orifice 6 or 26 that adjusts (e.g., limits) the
flow rate of the gas. When the valve pin 2 or 22 is sufficiently rotated in a first direction, the
compressed gas 5 or 24 flows with a flow rate limited by the size of the orifice 6 or 26.
Typically, a sufficient rotation is a quarter turn or a half turn of the valve pin. When the valve
pin 2 or 22 is rotated in a reverse direction to the first direction by an equivalent amount of
rotation as turned in the first direction, then the gas cylinder 4 or 23 with an integral valve is

sealed.

[0020] When the valve pin 2 or 22 is rotated, compressed gas 5 or 24 flows.

When the valve pin 2 or 22 is rotated in reverse direction, the gas cylinder 4 or 23 is sealed,

[0021] Referring to Figure 1 in further detail, the valve comprises valve seat 1,

which sits in the neck of a conventional small compressed gas cylinder 4 and is affixed to it



by neans of crinping over the uppernost portion of the gas cylinder 4 neck.
The valve seat 1 contains a threaded hole which tapers to a snmall hol e or
orifice owaxotihs3xal ve seat 1 opens to the conpressed gasTAIS20ihmnasded i nto
this hole is the valve pin 2 which may be screwed-in sufficiently to cause
a conplete occlusion (i.e., sealing) of the gas at the outlet port in the
val ve sagtmdanQhf RS WRAr the upbdrMsOstttibh OMhe BRCHIRRL! PRedkS THEVEIE Bl g and
repeat abl’'e. The valve seat 1 is retained by crinping the gas cylinder 4
neck ancoatageal th@aded krolgaikadt tapeay tobresmiaElgble or sifade G iethe oalye esxw ddpgasto5 i n

t he gas | i nder with_the integral valve. [0022]As illustrated in Figure
1, the it %ngré%@ﬁ £2 Br Pd‘?f’dﬁfé)rt#§é?\{ SiRepvaYA PR YiSh MY PESTRWALR a

bot t om Gy AdiiyG8 cal@laldoRplet &I Ridh G ENL&Hiin] oft BE oY Ve SRAY pdrt irSmBo! | ow,
wher ei n thelﬂgpﬁom?poﬁtig&‘%¥®the va?Vé ség'jﬁ co f%ses a threaded hole in
t he t op vaylel saar @ainspewed enalbfw pdsefloval Eschsedbn s retdreibletzageeseatablet Mee ori fi ce
6 in the bottomcylindrical portion of the valve seat 1. As shown, the

ori fi ce abveapprbiRiretaed by orimpmeghe g GyHaderdasshanda senl iy ajgaskst axvetber and
limts t f Thi s f . I: ximum flow rate
si nce thdgg%gllas%fdcégg ?lglﬁ%?%erd gigggrugﬁ% gIalL W%nlrd%}gg“lf%etﬁ%rﬁl??gitrgga iameter may range
from about 0.001" (about .003 cm to about 0.05" (0.13 cn) or nore,
depending on the rate of gas flow desired. [0023] The valve pin 2 further
conpri ses a tlAPEHdedApdiustigiedanHigrgbithe sdvesrat biutheseempiisasértep on of t he

valve pin.2..A seal 3 having a.washer shape is installded gn the. outer
di et er VL BYn 0§ AN SPRERATbortf ieeTo s U Yely 4V 3881 he bot t om

of the uRIse, $@aleinktht hoRO® pbitRIAESA thdWdl ftesehE cdBpridedh $hdhde@Ndle i@fthd v gas
cylinder 4. [0024] The top (distal end) of the gas cylinder 4 is crinped to

t he bot tayhimdydal pelitios &f thsorabiesnatdf whigh tapgtsie theearifice, 6 iarthe boteons eglindgicils

posi tioned.bet ween the between crinped.portion of th s .cylinder 4 and
Phe. bot TGRSR HarHEarsbdy (o ohogh PRamOG bapSRsimaety BB LRy chitFbost; 2

thr eaded) $00¢/Q) IhBarhbeLafE RO gbﬁﬂéxlk}%tép thygtag ndh/ GRlis PR6 tHeQRa@muhhe val ve

seat 1 and the gas cylinder 4 is seal ed when the pointed end of the valve
pi n 2 i dlavotad gdcd the orifibediamieferr ceratedoattind. iThe bhibchdmeter oplyirageifoah porti on

of the val ve at. [0025] Variatio )0 ) simlar structure as yariation
200" excepovt b0 b B o Shamid s saivh mies hatyiaon e rg8 el 81 [ naer
23. The yRl y&i@gsenbly conpri ses

[0023] The valve pin 2 further comprises a threaded portion and a pointed end on
a bottom portion of the valve pin 2. A seal 3, having a washer shape is installed on the outer
diameter of the top cylindrical portion of the valve seat 1, and the bottom of the valve seat 1

is positioned inside the top (distal end) of the gas cylinder 4.

[0024] The top (distal end) of the gas cylinder 4 is crimped to the bottom
cylindrical portion of the valve seat 1, and the seal 3 is positioned between the between
crimped portion of the gas cylinder 4 and the bottom cylindrical portion of the valve seat 1.
The valve pin 2 is threaded into the threaded hole in the top cylindrical portion of the valve
seat 1 and the gas cylinder 4 is sealed when the pointed end of the valve pin 2 is rotated into

the orifice located in the bottom cylindrical portion of the valve seat.

[0025] Variation 200 has a similar structure as variation 100 except for the

method of sealing the valve assembly to the gas cylinder 23. The valve assembly comprises



valve pin 22 and val ve seat 21. The valve assenbly is sealed into the gas
cylinder 23 by welding 29 the bottom of the valve seat 21 to the inside of
neck 28 oWotzha/garscylinder 23. |If the valve seat is toPohe/useddessssn pl ace,
seal 3 may be elimnated as illustrate in Figure 1. [0026] Val ve seat 1 may
be nolded in a suitable thernoplastic with a | ow gas perneability and high
modul us GUEHiR22 @nd VAIYE Skaf DY STRL vAGE ¥ITBRbIyLCalediRiVBs LA ORENRG! 25857 Y| am de,
or conbi nations thereof. Valve seat 21 may be machined in’steel or a

sui t abl evading2QItenbotsinnoftht velvpaedt 2il so the ihedeel whekl 2B0f flegume cylitder 23 Ife pi n
2 or 22 y be nolded in varjety of | ow to. npderate nodul us,

t her nnpltg‘gf""idﬁ‘% S%@Hogg &fﬂ&é{lﬁ eneal %@Py’f’%?lﬂralfmat?éraéélﬂwﬁ@ﬁ%%(aﬂﬁtt),

pol yoxynet hyl ene (e.g., Dekin(r) acetal resin) or acrylonitrile butadi ene
styrene (ABS), or copolyners thereof, or they may be machined in a soft
metal such aqJ002a@ss Walvelssarilnuay belheldediimb suisabldwhtrnidpdastialwith Seatgak or 21
is arigid and. inperneable gas barrier. while the valve pin 2 or 22 wll

: | er, I
general | g the inlet
Rerferbdlity 3nd BIEhdpeA'S WAl asa bfvidgaystd potyrer el ) Palyrfone
si de of S . Or. ' d the
va ve pitkgelPSerEtnbuflioRneBRE Y abe WO YRS betn X BlokaiTen 17, 1%,
great caonaskle eqdivalboasics ghapdrhie terbplvakled ¢én prater Tiad valvd pisRaul2d des ted ear to
one skilled in the art that using netal components for each part nmay

provi de BpidpdHla yaiethefrlpvde mndspés mpdalus Hermeplpstiss suchgs|pgbgthylese. conpar ed
t [ | I | l. : 0271 A.qret hod
0 a cr Iﬂxt@t?ﬁiuo%&ﬁiy]&n%r@‘?‘i\jgﬁ \Pgﬂfg%yrﬁgtﬁlglgﬁ%e?%Sﬁ@lgn@ac@é@%@%ﬁl& 8% 9%%18’% fifdet ho

for operating an integra e’co ssed gas C rrses

t he st epstflicneGBiré&ieABES)! &&ogamyd theidef, ofttHel nzay Bl hdthineti €@k abft nakare,
rotating the valve pin 2 or 22 in a first direction, allow ng the

conpr esseeh gulrass gralpminge. fThgwoint inthp Geyvelye ecat dow 2d iingrigideandamperngsiaple2 or

22 i th . di i i t i ti i | I t
of 1ot atiRTLEr MR il 2Pr c2tifeh B iraih St AR Ryt uB 4 or
23, and gemarld Nghd MgerafRT@ RN RNRd: BbEPS - BIAORhS Rols WiRerY 3hAhh®RR. t he

met hod conprises positioning a device, e.g., a hand-held device, proxinmate
a nucos alalvegrib2and2 isvhestativelyghich pdrthgls pethesabd gy comp rigses cenceal ¥ ehesswnbl y

i Si | v. t d I in, th I t includi
or 1 11 co TR e R oltan G PeF cafls “PRar sl Vb YET B hGEBI Sbl v

coupl ed dothdoligntY Blr¢EcSER maf p AR TIOPHhRI8Ls NANHoferiaS ks VeIl Bs Avdidel @arend
and an inner surface and conprising the conpressed gas, and an i ntegral

seal f orcofipasdlty aatigcdenlntatatontagmstn edaspondricowalofr gakiet.val ve seat to the
distal end or the inner surface of the gas cylinder neck; and rotating the
valve pinin a first direction to allow the conpressed gas to flow through
the orifice. met L ! ; val ve
i in the rdoorle aiyerre rdbifhe pRELLER, R, & PequpE kA IS,
anmount afontpoised thevtepsoft: ubtagtng thetgheclindst 4 di 22 with dmtegral wdad, réthtnghs
cylinder. [00Q29]Fiqure 3 illustrates the flow of gas_in varjation 200. As
shown, YRR &gF a? i3 Figss drgghom; sdawipg threcostpagssed Sasnyond (o dlopi # addow The gas
cyl i nder_ 33 gt ; n 1 i nal

asenbl v paie B o2 o 2 B ERE P bR I dBBIPRIATR, | g (e
gas cyl idadBnaledBanbiidt of Ratioit Bgnmkd wadhe girstili@ctiord kS pANGe Rgs oRBIdaNd 5123, hat

i ncludes a seal such as an o-ring 35 that fits about the neck of the valve
seat 31 ¥ddereatingythg afempntegnedotepit o which the valve pin 32 will be

coupl ed. The user then twists or turns the gas cylinder 33 90 degrees or
180 degrees, for exanple, to lock the gas cylinder 33 into place in the

di spenser neqpezs]sm angbmefarfalins aBEMéthd® corBpilide baGoRiRE a A8icE, ley DY
openi ng the valve pin 32. The conpressed gas 34 flows fromthe gas cylinder
33 t hr odghdthild dswicki prexgsite ¢ WG% mepbratgy whele dhpleandihetd deyiesfcontpsisesd ve

seat 31, into t internal cavity of the rigid receiver. 40.. To renove the
oo ool ARy b PRy SRV iy 8ha b REvE o HeOGRE $Eln g Ra SEERY e e

t her eby HahRgiAGriRe dfdtdtdal hedal® fih bBing &by @buple i BHealRIsBat32 kadef or e
removing the gas cylinder 33 with integral valve fromthe o-ring 35 and

t hus avaiytngry hahieg sewrk withiagstilsadand ef @meeshirfase abhde@nprising the compressed
gas, and an integral seal for fixedly attaching at least a portion of the valve seat to the distal

end or the inner surface of the gas cylinder neck; and rotating the valve pin in a first direction
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[ 0030] The devices and integral valves described herein nmay be used for
deskt op, portable, non-portable, hand-held, or non-hand-held applications.
For exanpWwe,2otingy726my be beneficial to include in hand- epensted/o3zsenpr essed
gas di spensers such as carbon di oxi de di spensi ng devices for beverage
carbonation or nedical therapeutic gas dispensers, or devices requiring,

e.g., PahiaffiyGhd @cﬁhf@@s@@ Bhs ®Bfflcv ﬁﬁ@ig‘h (BASriGoH. ITHGhetBSd Mal bt AMuddage
CLAI M5 1. A device conprising: a val ve assenbly conprising a

val ve sedtp dndtating thewalvgipin int the repalsealisetain todhgfiiss flmertian, oy arf ¢quevaawi ng an
orifice dianeter and the valv in being rotatably coupled to the val ve
seat; amounfolrotationas HHE?(P.WGIE? ﬁfft erﬁcé’(?a tW?aﬂﬂg ﬁi’¥ SY9End an inner surface

and conprising a conpressed gas; and an integral seal for fixedly
attaching at |least a portion of the valve seat to the distal end or the
i nner surfacd0029]t heFgas 3illustrates thadloky of gas in v&iatibh@08.eis ckowt, the mitaprdl,

wherein the integral seal seat and the inner

sur face 'SV RERGRS YA ot woTve pin 32 6 ghiadered B ahd B! Afer ei n
(he S AP, IR SAmARE: RO B S iy
inserting the gas cylinder 33 with the integral valve into a dispensing mechanism that includes
a seal such as an o-ring 35 that fits about the neck of the valve seat 31 and a rigid receiver 40
into which the valve pin 32 will be coupled. The user then twists or turns the gas cylinder 33
90 degrees or 180 degrees, for example, to lock the gas cylinder 33 into place in the dispenser
mechanism and, at the same time, activates the gas flow by opening the valve pin 32. The
compressed gas 34 flows from the gas cylinder 33 through the orifice 36, through the
threaded portion 37 of the valve seat 31, into the internal cavity of the rigid receiver 40. To
remove the gas cylinder 33 with integral valve, the user would reverse the sequence thereby
closing the cylinder valve (i.e. rotating the valve pin 32) before removing the gas cylinder 33
with integral valve from the o-ring 35 and thus avoiding the seal timing issue referred to

above.

[0030] The devices and integral valves described herein may be used for desktop,
portable, non-portable, hand-held, or non-hand-held applications. For example, they may be
beneficial to include in hand-operated, compressed gas dispensers such as carbon dioxide
dispensing devices for beverage carbonation or medical therapeutic gas dispensers, or devices

requiring, e.g., periodic replacement of a small gas cylinder as a calibrant gas.



5. The device of claim1l, wherein the valve seat is made froma

t hernopl astic polyner or a netal. 6. The device of claimb5, wherein

t he t her mwpl2asiti3a72pol ymer conprises a liquid crystal polpgmars2oipoB3ssul f one
or pol yacryl am de. 7. The device of claiml1l, wherein the valve pin is
made froma thernoplastic polynmer or a netal. 8. The device of claim
7, wherein the thernoplastic polynmerccamsi ses pol yet hyl ene,

pol yt etraf | uor oet hyl ene, pol yoxynet hyl ene, acrylonitrile butadi ene styrene,
or copolymers thereof. 9. The device of claim7, wherein the neta
conprises brass orAdbvnt emprising: 10 The device of claim1, wherein

t he conpressed el ect ed fro e ons Q@ of carbon. di oxi de,
nitric oxide,? o%%f’gae?ﬁem 4S8YHE e Fd& Veﬁ%"r Hﬁ\a VRGP &l YAt TS0 TRty ing an
conbi natd-gne hhhids @R brifice diamefet and R VABN i€ b&ihg %tﬁ’t‘a%%oulwe@ B vhRe seat;
conpressed gas conprises carbon di oxi de. 12. The device of claim1,

wher ei n t he agageybedr haonpninsdswith tldistd ded apomei snface and com@isifhe devi ce
of claiml mhq{ein t he valve pin conprises a threaded portion. 14.
The devi®QBPESH &5ni™ wherein the conpressed gas flows out of the gas

cylinder whenytijReMalaerRIfkelS KAQERESE 144t & pbitlodlof Hhe RF¥d LBk to the distal

end or the inner surface of the gas cylinder neck.

2. The device of claim 1, wherein the integral seal is a weld between the valve seat

and the inner surface of the gas cylinder neck.

3. The device of claim 1, wherein the orifice diameter ranges from about 0.05 cm to

about 0.38 cm.
4. The device of claim 1, wherein the orifice diameter is about 0.05 cm.

5. The device of claim 1, wherein the valve seat is made from a thermoplastic

polymer or a metal.

6. The device of claim 5, wherein the thermoplastic polymer comprises a liquid

crystal polymer, polysulfone or polyacrylamide.

7. The device of claim 1, wherein the valve pin is made from a thermoplastic polymer

or a metal.
8. The device of claim 7, wherein the thermoplastic polymer comprises polyethylene,
polytetrafluoroethylene, polyoxymethylene, acrylonitrile butadiene styrene, or copolymers

thereof.

9. The device of claim 7, wherein the metal comprises brass or aluminum.



15. The device of claim 14, wherein the gas cylinder is seal ed when the

valve pinis rotated in a reverse direction to the first direction, by an
equi val enwoantwumss726f rotation as turned in the first di PeTttiseo1/033331 16.
The device of claim1, wherein adjustnment of the orifice diameter adjusts

the flowrate of the conpressed gas. 17. A nmethod for dispensing a
conpressed gag). CORRleREBIclaRRI! {hQBINNHe orAF¥L L8 oRE RXEIRBEE fRdnME Q8D
menbrane, the device conprising: a val ve assenbly conprising a val ve

seat ancoasivtaige qpibon didrade; allitvie oslat oxp@aprgasiong aads, dielifiincdehaerivagivas
orifice dianmeter .and the_valve pin being rotatably coupled to the val ve
seat; andcombinations heieoby | nder having a neck with a distal end and an

i nner surface and conprising the conpressed gas; and an
integral seal for fixedly attaching at |east a portion of the valve seat to
t he di stal end. drhetdeeick pfieking Uy Whaeindghe threpgssd @gd compisenexkon diodide.
rotating the valve pinin a first direction to allow the conpressed gas to
fl ow through the orifice. 18. The method of claim 17, further

conpri si ng 1 obatFRGCLRE of 8l 1PhRerbf thGall & VEE S6mphides Gl RidaPokdien, F1 1 st

direction, by an equivalent anobunt of rotation as turned 1n the first
direction to seal the gas cylinder. 19. The nmethod of claim17,

wherein the :gust nt of the orjfice diameter adjusts the flow rate of the
conpr essed gas: The device of claim 1, wherein the valve pin comprises a threaded portion.

14. The device of claim 1, wherein the compressed gas flows out of the gas cylinder

when the valve pin is rotated in a first direction.

15. The device of claim 14, wherein the gas cylinder is sealed when the valve pin is
rotated in a reverse direction to the first direction, by an equivalent amount of rotation as

turned in the first direction.

16. The device of claim 1, wherein adjustment of the orifice diameter adjusts the flow

rate of the compressed gas.

17. A method for dispensing a compressed gas comprising:
positioning a device proximate a mucosal membrane, the device comprising:

a valve assembly comprising a valve seat and a valve pin, the valve seat
comprising an orifice having an orifice diameter and the valve pin being rotatably
coupled to the valve seat;

a gas cylinder having a neck with a distal end and an inner surface and

comprising the compressed gas; and

an integral seal for fixedly attaching at least a portion of the valve seat to the

distal end or the inner surface of the gas cylinder neck; and
rotating the valve pin in a first direction to allow the compressed gas to flow through

the orifice.
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20. The nethod of claim 17, wherein the conpressed gas is selected fromthe
group consisting of carbon dioxide, nitric oxide, oxygen, gaseous acids,

hel i um am0 200138724t | ons t her eof . 21. The net hod eCTalsaiimoiid31 wher ei n
t he conpressed gas conprises carbon di oxi de. 22. The nethod of claim
17, wherein the force exerted on the valve pin by the conpressed gas in the

gas cylinder jgangRsndthededgHt 10 &P lomBriaR®Wtathmy thB¥alve pin in the reverse
direction to the first direction, by an equivalent amount of rotation as turned in the first

direction to seal the gas cylinder.

19. The method of claim 17, wherein the adjustment of the orifice diameter adjusts

the flow rate of the compressed gas.

20. The method of claim 17, wherein the compressed gas is selected from the group
consisting of carbon dioxide, nitric oxide, oxygen, gaseous acids, helium, and combinations
thereof.

21. The method of claim 17, wherein the compressed gas comprises carbon dioxide.

22. The method of claim 17, wherein the force exerted on the valve pin by the

compressed gas in the gas cylinder ranges from about 0.3 1bf to about 15 1bf.
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