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* FI LTER Background of the Invention Frequently surgical izﬁtm% zﬁ@ ot her
medi cal procedures and treatnments require the intravenou 0 5
fluids sV O¥323Fhol e bl ood or whol e bl ood products. The iPfIsEeO00sES
typically acconplished by an adm nistration set which 5 provides a fluid
path between a container of the fluid and a cat heter which extends through

a patient's skin a er These fl UI ds nmust be acceptable
foP I nfusi on upon Q%#MWW Bre general ly P
packaged in a formul ation which is appropriate for |nfu5|on, filtering of
the fluid after the fluid | eayes the container but before admnistration is
~10 frequently desired. In paré—é&ﬂ@MﬁEﬂé@ﬂ@bd may produce fibrin
* accumnul ati ons a”ﬂeq&hﬂmﬂ%tcﬂ%krﬁn&wahﬂlGthélt;%cﬁ&‘?pme&dé]?e &, enoved
a

prlor to admnjstration o mnlstratlon sets for

" i nt r avenous ™A BE NUREeeys W&‘Smndlféll“wslsllm as hiledileog ardioleddocd il ter el ement
" along the fh@dudatThesstdibh issRREhIRhet 'aﬁfaiﬁm&&mﬁs&whkﬁ General 1y

admnlstratlon setsmcludeafl ter Ierren W t a conponent referred

to as a dri Pro¥idsnbidyid Pq'hé’eﬂl‘fe%aémrﬁﬂv%@mdadaﬁleteubﬂlichrcmm has an

upper end ﬂﬁ&gﬁagaﬁﬁwghﬁ&%ﬁ%@éﬁm to opposite ends of a chanber.
The upper end Céfh contal n a neans tor establishing a fluid connection
i

with the upstre fﬁnﬂlildfolnusibc agospiabld forrinfosiomupamradssnisteationt Aéhdugher end cap
w || contai e | d connecti.on wi.th the
downst r eam gry%ﬁgﬁﬁ%ﬁﬁlﬁgﬂﬂm gﬁa l(?)]ﬁ&)sne‘?hlghl"fﬁf’ggpﬁfc f‘?rluél%sn’?ﬂ e tubing
will be conE’é%‘Flé@fﬂie ﬂluidsiﬁspﬂerﬂuaﬂdmtesﬁmrcoﬂmierdﬂmbefoi‘udmnﬁﬁtmneﬁ Rer

conponenRg s ni n t e attached to,the end
caps. Fgér giqakﬁﬁ Q%d Iﬁkﬁrﬁ#ﬁl& Wﬁej ggaﬁﬁmgﬁ ﬁé’%‘l?"ﬁ?’i‘lﬁlﬁ ionsapd of
flexible coﬂmmllmmhgmtmhgeMycIMOﬁﬂbaﬁdﬂeﬂed pmtnhe adtﬁﬁﬂtra&é}doﬁiﬁ?eo 25 At

t he "upper al. | dr o nme s de to produce
dropl et's ofeQa %@& r'e v%f‘ P%Wé”%lﬁ‘&ﬂve&g"st% ‘PEI‘P@’W rough t he
upper end cepicalriocludetadiltdn elenieardieig thd e pitl esiithitd Bigtht B&nﬁﬁsﬁ‘%dﬁf fluid so
that a desqu nunber of

15 Generally administration sets include a filter element within a component
referred to as a drip chamber. The drip chamber is generally tubular and has an upper-
end cap and lower end cap attached to opposite ends of a chamber. The upper end cap
will contain a means for establishing a fluid connection with the upstream portion of
the administration set and the lower end cap will contain a means for establishing a

20  fluid connection with the downstream portion of the administration set. Typically -
flexible tubing will be connected to the upper and lower “end caps; however, other
componeénts of the administration set may be directly attached to the end caps. For
example, a splke for accessmg an adlmmstratlon port of a flexible container of fluid
may be attached to the upper end cap.

' 25 At the upper end cap is typically a drop former which is demgncd to producc
droplets of a desired volume of the fluid as the fluid flows through the upper end cap
“and into the chambcr ‘Then by adjustmg the ﬂow of fluid so that a desired number of
droplcts enter the chambcr over a certain perlod of time, a des:red rate of volumc
administration may be accomphshed '



droplets enter the chanber over a certain period of tine, a desired rate of
vol ume adm nistration nay be acconplished. -1 24 MAR 2005 A filter el enent

is generally placed within the chanber for filtering the fl

fluid exits the chanber. The filter el ement and chanber ma|ﬂ§%a3§hgéggpgf|y
configured so that all fluid which flows through the chanber nust flow
through the filter elenment before the fluid exits the chanber. |In nost

prior art chambers, the filter is a separate el ement which nust be attached
to the other parts of the chanber during assenbly. The two nbst comon

met hod of & flaglelitht 1@@&1&@1@@1&@1 Wtﬁ]ﬂﬂﬁd&h@beﬁoﬁﬁﬂeﬁigthedlm@lﬁﬁﬁﬁﬁithee or a

press f Eac | exa ndi duces a
bondinghgﬁg ﬁ&%ml Tﬂﬁ%@ %GNQQ%QW Qﬂﬂﬁg XﬁW&ﬁhW% '§ttlinica
st andpoalfiluid mﬂndhfﬁimlfsqmdugﬁha t:mlb@fiﬂbastmsvt thioRigh e fillendémee bifore thé fluitthe

filtering chanbe ress fit conponents may nake the chanber rigid,

and hi n#8P thefhambet ity of a health care provider to flex the chamber walls

during pri mhm&ost@rﬁpm&mawefseﬁhﬁgeﬂmxselﬁﬁmgérh@ﬁe«mdamﬂewl sl odgi ng of the
press fit parts. In addition press fit may uire the additio of ot her

parts t8laphedie @wp#&rmrﬁ@fmgmac?réumﬁé?m‘gly A0A&st omeenetbetket.  Thus it

i s an %a@lﬁﬁex@ﬁretbhﬁdlﬁg QB Bithdr B804t 8PadhRsiPE O d}ﬂr@ssiﬁt drdeR oftirHaer whi ch
filters f|UId owi ng through the chanber and may be eqononlﬁal
K 81' ﬁ’é{"ﬁﬂg‘f

const r UERERR bopdipgyntrediices ¢ bepding agew inlp the Matgrialp whigp @ust oy der .

- More pagd dcefibid Hoh A 1Hi3§15steﬁ‘1d%dﬂ1ttaﬁﬂ iRCoAlREBRD W okt to BRY.oRGudidmasthed to
t he chanber "wi t hout use of a bonding agent or through a press fit

conf i gubafilteineshagbei ti onal parts. Sunmary OF the Invention In accordance

with a fi rStUs@%P?ﬁ:Es ﬁ{fco}n SneB{ alde@ﬂ@éiﬁfn@@pnél@%@hinae&ﬁ@ﬁl%@fa filter
chanber for ering hrough_an ‘adm ni stration set, said

filter henlinense p@@ﬁsﬂoékﬁghe céla@éeremsmynngjmmg Alsadhin§oingmay an inlet for
recei v'&gufbh&ltgtﬂe%ao&g]h&% fiat rf?% ﬁtggmomcﬁﬁm éss%k}ag%ﬁgﬁgtﬂe adiifioh r om t he

housi ng, and a sid pass hr oug fluid flows
fromthioth@FB%ﬂSttgmmthﬁéllmmélempetlﬁéﬁ dirargchatgr-a filter el ement

having a sagisd it G SO HeBhds O VRt BRVAIR RGNSk which i8RdNENd and a

flowing through the chamber and may be economically constructed in a manner which
facilitates use by a health care provider. More particularly includes a filtering element which
may be attached to the chamber without use of 2 bonding agent or through a press fit
configuration or additional parts.

Summary Of the Invention

“In accordance with a first aspect of the present invention, there is provided a filter chamber for
filtering fluid flowing through an administration set, said filter chamber comprising:

a generally tubular housing having an inlet for receiving fluid into the housing, an outlet
for exhausting fluid from the housing, and a side wall defining a passageway through which
fluid flows from the inlet toward the outlet of the housing; and

a filter element having a sack-like configuration including an open end, a closed end and a
sidewall therebetween, said filter element being disposed within the passageway, and being
characterised in that the filter element is moulded into the housing side wall generally at the open
end of the filter element at a point intermediate the inlet and the outlet of the housing such that at
least a portion of the fluid flowing through the passageway flows through the filter clement to
filter the fluid. '



sidewal | therebetween, said filter el enent being disposed within the
passageway, and being characterised in that the filter ele t,,l ed
into the housing side wall generally at the open end of thT?inﬂg%%Ment
at a point internediate the inlet and the outlet of the housing such that
at least a portion of the fluid flow ng through the passageway fl ows
through the filter elenent to filter the fluid. 2 24 MAR 2005 In one
enbodi nent, t helneng smhodimerdatiera isfrirdvtidad g Alierivhambaer imirhich 2 &1t dlement &l enent i s
attached t o [ ring h | din f re
particul ar %'g/a%{l#e}gggfﬁ%%%ﬁfl i t{é%ﬁoon gp}’rr(o’%isgge@ﬁgafam%? %Mbgﬁgﬁg@g#at&%/ﬁg a
chanber whpekent owvemiod ppadda g diMaychafuber hdvengfd drambér Which s pasgdgetvae filter

chanber. The filter.ch er,alsa includes.a filter. el.enent ,an he filter
ol amont antit dtedieee G Bedien Rt s SortSeR el salon S @moe A ke o

pr ef er abl yelamknttaiié tHel filteél elbiemiatid@) cliditbetigh cbiffrutdd| ahé brragadinethad d goatidehr ough
the filter | e h ilter elenment is_ attached,to_ the chapber during
e ol o eyl abia HSinaa R e G PTG Ireie chai | &
attached t gleinbf THRFHLEMBR R d1AEhadad BiclBhmbAIdiiNGthe hidvilifd e Ehdddeglens

about one of nore E)ortions of the filter elenment during the_z% 2.4 MAR 2005

nol di ng pr HoEs Flydhe Rligrisismentys pttaghed tedhg ghamber when e mgaa) toW& uppor t ed
in the degielcBenReHhideA hbdMGbnE SRMbAYREIR S tHBHIRF clbefk dlrhd @8 Of the
Drawings Figure 1 is a front planar view of a prior art admnistration set
having a 5 chanber with a filter element; Figure 2 is a front planar view
of a preferred enbodi nent of a drip chanber of the present invention which
may be substituted for the chanber with filter elenent of Figure I.;
Figure 3 is a partial sectional view of the drip chanber set of Figure 2;
10 Figure 4 is an additional partial sectional view of the drip chanber of
Figure 2, rotated 900 fromthe view shown in Figure 3; Figure 5 is a |ower
pl anar view of the drip chanber shown in Figure 3;
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~Figure 6 is an alternate preferred enbodi nent of the drip chanber of Figure

2;- .Figure 7 is a partial sectional view of a portion of t hi er
of 15 Figure 6; and Figure 8 is a top planar view of the dfﬁp%ﬂmgﬁ%gf
Fi gure 7WDHERBEIPti on of the Preferred Enbodi nent Referrir@i/osnifpssare 1 a

prior art admnistration set 10 including a filter chanber 12 is generally
shown. The set 10 includes flexible tubular corrponents 14 20 and ot her

conponents’ r end 0 e tion. ot her
conponent s mayh%% | éo\f(ﬁ' %fhgmlp rh'r%gq] %lt?rﬁs?rﬁ%g%ir g ﬁtféfbﬂ g-site 18,
roller cl arﬁssxr@ﬂ:oamdnarpidoeﬁgmmmtor 22. Set 10 is generally sterilized so
that the passageway for fluid flowing through the set is sterile to

prevent any contamination of the fluid as it flows through the set. The set
10 i s then general |y packag8gefldessriphionof theDmawinent ai n i nvention suitabl e

for high vol ume g ﬂissatffcﬁ‘ﬁ bl‘ﬁﬁ‘ar@fe\nf e e b@a&ﬁﬂﬁ&ﬁl&%eﬁﬂ@ﬁlg adt 50.

Referrlng to Figure a preferred enmbodi ment of a drip chanber of the
pr esent stéﬁh?-‘F‘P?ry"‘B’rqu)‘Feft"GmG%te The drip chanber 50 is suitable for

replaci ng the ddcHEAERN: didndividd df ( ) The drip
chanber 50 i ncl udﬁg a hOUgI%[én5l hawar{g SI egt;&%ﬁé%ﬁ?g‘b oo;fms a
passageway thRiprEgsnt nMentiph whichmay| beisubstitutasi forth avhaatbmmﬂsﬁltate]mﬂntﬁﬁe . :
sidewal | s 72355 PCT/ USO1/ 09558 25 the -3 2 4 MAR 2005 WO 01/ 72355

d

PCTI t JSOL/ 09558 52 are preferably forned so as to be transparent thereby
al | owi ng the usé&igure3 seeiartnls:ccuqmbww@ﬁﬁgdmyhaﬁmm%Inefﬁguqa 2chanber 50

i ncl udeg an upp 9 8 ends of
t he housing 51 2?1%‘? olf%ggd(ﬁ@%l%g ls%ﬁlaelg |onﬁf%d6rPh°ga[BB%rt ?gﬁlﬁrhﬁd
downst r eamrctateﬁ@ﬁ%ﬁbmﬂmfwé»hehm:nﬂgufd% gure 1). In the shown preferred
enbodi nent sho nd G nd | o end_c 60 are shown as
attached to fl e&m%’fegﬁst”%’f %ﬂr"'fjgﬁggg F\'iﬁh‘f’ﬁ“b‘éﬁp e¥ st ood t hat
ei t her the uppeFigerds ﬁaﬂaﬁﬁmﬁé prefen@d embodunent of the drip chamber of Figure 2;

Figure 7 is a partial sectional view of a pertion of the drip chamber of

i5 Figure-t_S;.and
Figure 8 is a top planar view of the drip chamber of Figure 7.

Description of the Preferred Embodiment
Referring to Figure 1 a prior art admmlstratnon set 10 mcludmg a filter

- chamber 12 is generally shown. The set 10 includes ﬂexxble tubular components 14
20 and other components which may vary depending on the application. Such other
_' ‘ components may include a drip chamber with filter element 16, y-31tc 18, roller clamp
. 20 and splke connector 22. Set 10 is generally sterilized so that the passageway for
_ 'ﬂuld ﬂowmg through the set is sterile to prevent any contammatlon of the fluid as it
o ﬂows through the set. The set 10 is then generally packaged in a manner to maintain
25 the sterlhty prior to use.
_ ' . Referring to Flgure 2,a prefcrred embodiment of a dnp chambcr of the present
' | '__mventlon smtab!e for hlgh volume administration of fluids i is generally shown at 50.
The drip chamber 50 is suitable for replacmg the dnp chamber 12 with filter element
7 716 (Figure 1). The dnp chamber 50 includes a housing 51 ‘having sidewalls 52 which
30 forms a passageway 54 for the flow of ﬂuld through an administration, The mdewalfs
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end cap 60 may be directly attached to other conponents. Al so, in one

enbodi nent a spike connector 22 (Figure 1), which may behzjslreWAR 288@35

the adm pistration port of 10 a solution container (not shewn) 'i's

i nt egr at ¥ W25t he upper end cap 58, to elininate one cBEHYRAOSSS8Al SO,

ei ther the upper end cap 58 or |lower end cap 60 may be configured so that

a plurality of conponents may be attached thereto. For exanple, the upper
end cap S&2RYrBRraBRMofrh&totad tPRd Bk patdnt %e%éb?'aﬂov@iﬂgﬂ?e% O i by two
separate flexible 157tubing 64, where one o he tubing Torns a passageway
for a flusHieRpseEEWAY . The upper end cap 58 al so includes a drop forner
66 to form dr op§LOfiRchagRet@in o] llj(}e‘ t w of fluid

t hrough t he passa eV\]/gZ:54 may E%d&%ozlﬁ)?%treg&dgﬁ’n gg?&é‘?%fphe\%iq’ﬁothe -
passageway &4 thefenghef thie hqusinig#iisnd fBM a reeans for eonnocticap derupsiresmeatd 68 20 to
filter the | | QM4 QL - dr | h [ osi;tioned. -The screen
el enent > Ggglivgét%?% g@ﬁfg@&n&sﬁfhe stl f(ﬁ;@éq%resﬁén %E"rg ﬁor%n ‘?rﬁge”ﬁ%FH‘l%%‘ng “the )
si dewal | s showihthe uppse end caprf8 aat {cveen etitap SO epe showh assttaehédolfleripleni t h bondi ng '

agents or fi f ditional ,c n s i,s elimnate hi s

at t achnent Q‘E)b%fgtsﬁé %oﬁeggﬁﬂg %urlrgﬁ% %%%B?WS%W&WH?W&HSW g%‘ér-lig\”ﬂewal s 52

| eads to | esdcapemsi bealippeihdatathedo ofhet dompdhidrs. CAlssThie bne thbdkmenRef erring to
Figure 3 argcll gig'tglldr% A%%(L{,he SGregn el egEntd 8 is confjgured, and ttached to
the si dewal’P's 8B4 BT DY ich may Pe pspd f9 acpessdng Bt M@t p chamber

50 flovs t larsolutén doneiss (x5 Bhotng IEiRegiatl with! thehippafend dap FBytokRAmitAger st ood

that the screen elenent 68 may be attached in such a manner so that only a
portion of °PHEPHRHFY: 30 f1 owing through the drip chamber 50 flows through

the screen. In Ahe, ghef @ aFstr e IR hwer EAtEcaP G0 YRRy HRIBHBRIeLB 1S
generally of a sh %e that can be forned into an extended tubul ar sack

havi ng si d&atypueliofcompanentsmayrattaghed therete Forexemple, thy upprmend 4 2 4 MAR
2005 WO 01kAP5¥aayelmbiifid @%‘éé&igﬁmﬂaﬂafmzc@iow@%%aﬁ% fledibig Sidevalls 52

circunferentially around the inside surface
15 tubing 64, where one of the tubing forms a passageway for a flushing solution.

The upper end cap 58 also includes a drop former 66 to form drops of a
generally constant volumé so that the flow of fluid through the passageway 54 may be
monitored and adjusted. '

Within the passageway 54 of the drip chamber 50, a filter or screen element 68

20  to filter the fluid flowing through the drip chamber is positioned. The screen element
68 is attached to the sidewalls 52 during the molding of the sidewalls so that use of an
attachment step such as attaching vﬁth bonding agents or press fit of additional
components is eliminated. This attachment of the screen element 68 dlii‘ing the
molding of the sidewalls 52 leads to less expensive production of the drip chamber

25 50. '

Referring to Figure 3 and Figure 4, the screen element 68 is configured and
attached to the sidewalls 52 so that all of the fluid flowing through the drip chamber
50 flows through the screen element for filtering. It may be understood that the
screen element 68 may be attached in such a manner so that only a portion of the fluid

30 ﬂdwing through the drip chamber 50 flows through the screen. In the preferred
embodiment, the screen element 68 is generally of a shape that can be formed into an

extended tubular sack having side edges 74 and a top edge 76 and an interior 77. The

-4



78 of the sidewalls during nolding of the sidewalls. A thickened section 80

“ extending radially about the sidewalls 52 is formed during I@Mﬁ[ﬁw
sidewalls 52 and the top edge 76 of the screen elenent 68 i's seali

encased iWOWKE23Shi ckened 5 section. In the preferred enbedimsetosshe
t hi ckened section 80 nmay be formed with a tapered cross section to direct
the flow of fluid through an opening 81 defined by the top edge 76 and

into the interli 7 .af .t creen.ekenent 68. .Downwardl y. dependi ng arm

porti ons 84 BiedBh 6 afiousd B FCHISRR S BR G piaaTy ih ren atbee

i ntegral ly 7®pfithd sidewallsgluring sioldingaff thehsidehalls | A thiGkknahwdclidhegoar m  porti ons
encase the sjde..edges,.74 of .the el nt .68.. The ar 84, are integrally

- attached toc’ftﬁ‘éd‘?%’iggﬁ?%%d’uétgﬁflﬁ%"ﬁﬁlgg‘i%@"gﬂ ‘gﬁﬂ‘gé‘? e P e?‘ﬂﬁ@ﬁlssurface 78

* of the sides52wumd the tdpadge Th dffike dcfesn lefidft 68AP s@lndly efiab®t in dhe tRekeaed i ng al so

to Fi gurg 5, t.0 provide support to the screen elenment 68, a support nenber
"86 is fo meﬁec B%i ng nol di ng 15 which attaches the | ower ends of the arns 84

- to each other. |in tidprefettedemblidiifént ! BOfhickeRalseIAB0 e Heitaiicatdimas of filter
or screen elenents and,attg_chrrent arrangenments are _al so possi bl e such that

the screen BPERERTosEIsctian to dimedt e floy of fhidsthequeh am epening §1ddefaed Ry the nt egral | y

attached t owdph@g1P6igidisto W i8Qribt A of Md scRien BleRhitlggon of the fluid flows
through the screen element 68 as it flows throu%h t he passagevvay 54

‘defined by the hBe¥r¥Rjdlysepending arm pertions #4 efthethiskened seation ABebther ef er r ed
embodi mgpt  Busih 1'a&iﬁﬁ%§§§£opﬁ%%%ﬂrﬂﬁlﬂélﬁﬁl %hh!e%@?&zgeﬂrhgh agperal ly

i ndi cated at 100. The chzg IS smal Fer 1 n si nd particularly
suited to tPUPRSangIsE g sige edgrs T of the glemeps 6% fThelarmei84 apdntepradly chanber 100

is simlar itﬁcﬁaﬁo‘ﬁ{étﬂic%%\. fiorP$h fﬁdﬁi&%ﬁa&%ﬂ%&Q%} srﬂfa%@’?fS{EH@Liﬁgent 102 is
configured in a manner which Increases the surface area o € screen to
reduce the wallyfowantthaloweiand chpébiigyre Re fRaferringjalsotoriigure Ssto pravitt Fi gure 8,

Cor ugat ed Sagp e pé REeElERH: & ERiigbrchueet & eyt BOBRIS T Y cage
106. Mode pwhich etidched the lowleremsis pEibn amhsfifetoteadQithdr s Itfshould ble widetstomdst ar
shaped per | ek AN BER 1 8 e s ST P B oo e
part of t healswoprssibly sudiliBat g steeemeleinentiB(s odnfighved hodipositipnéd @hilobaing
passageway i:tl‘lg‘elérafl ratt%crl]lgd Iol tl?e\al\flo%ginfg |5P|sc()j that all or a portion of the fluid flows through
- the screen element 68 as it flows through the passageway 54 defined by the housing.
20 Referring to Figure 6 an alternate preferred embodiment of a drip chamber of
the present invention is generally indicated at 100. The chamber 100 is smaller in size
and particularly suited to the filtering of smaller volumes of fluid. The drip chamber
100 is similar to the drip chamber 50 (Figure 2) except a screen element 102 is
| .conﬁgured in a manner which increases the surface area of the screen to reduce the
25 _potential for clogging. |
Referring to Figures 7 and -Fighi‘e 8, more particularly, the screen element 102
is forming in a generally corrugated sack like configuration having side edges 104 and .
- atop edge 106. Morc particularly, the screen element 102 is formed with a star
‘sh'aped' periphery when viewed in a direction generally along the passageway. The
30 . top edge 106 is sealingly encased in a radial ﬂan_ge 108 forming a part of the housixig
112. Side walls 110 of the housing 112 form a passageway 114 for the flow of fluid
through the drip chamber 100. The radial flange 108 forms an opening 115 into an

-5-



t hrough the drip chanber 100. The radial flange 108 fornms an opening 115

into an -5 WD 01/72355 2 4 MAR 2005 PCT/ US01/ 09558 interi A }\,}ggﬂzﬂg ed by

the screen el ement 102. The opening 116 is shaped simlar 40 9e of
the top WEYM/7EHE in the transverse direction, and prefer aRETUBH/OOHS st ar
shaped configuration of the screen elenent 102. Arm portions 118 of the
housing 112 are fornmed along with the flange 108 5 during nolding and the

arns 118 ext.end rd fromthe fla . dhe_art 18, sealingly encase
Ehe- oppas: AHERT I ARR by he Bt piemel 85 TR So@hE LA P B COnES!
120 i s att akdshdpd of thdp edgecltddn Hettvmeverst Hiedtiongmd predaatdy it thestsi de arns 118
al ong the bpttomend of t screen el t 102. The support nenber 120 is
also formé aﬁfaf?ﬁnwaz@“Hib)ﬁlﬂis?fﬁerb%]e’f‘ﬁgq&%usi ng 112. 10 Thus, the screen .
e:cemﬁnth102 i's mfﬂoglttrnedlaﬂﬁhahmﬁigadzmmmdhmngimtﬂelﬂangelum ng nolding *°
of the housjng 112. o, the reen, el ement 10 d side wal 110 are
at t ached tdugg%wowﬁé%e Fad & PrruLG D d Lahe &ﬂ@@&PﬁLﬁ/ all the
fluid fl owseslinglyttn@ate thel dpPoddss 1044 tHeQereeslelbtedt 162 haWEppox 112 f 1 ows
through the screen elenment. 15 Referring tq both Figures 3 and 7, in

manuf act ur iTgnten 20 atteshed tp andisstendsdietwaeh thedove cads of the sidearis d 8 scr een

el ement 68,,16H34hd Bottol @0k 81 sBRECEIEMULI102. Z TRE sidort ARfbEr 12004 kg process to
integrally incCorporate the woven screen elenent into the housing. The

screen mat deimgd dugngteimalding obthe hewsingdd2i nt o t he shape of the finished
screen jgel ement 8 1kQereed HEMESH 198% %l%a:ﬁiﬁdﬁaalgatdvtvﬁe ;,&ghqhgelrmrapped and

supported within ZQ the injection nold (n shown) . en the nold closes,
t he nel t ed dering mollingafdhd kousing 112.nAlsosthaiscrasn glentsat 193 land sidewells 118 f orm t he
housi ng 11 | qQﬁecg Ed Le the
confi gurat i?agenét]gfl?étaﬁ%gs Z’El{é’gg%%lrgfeeaéz e r(rjts;:}fnotn a%g?rei%éﬁf%g@@djggimo? t he
screen el ernbotghoBe pdtiieany | bhiimed by thie hbusiryd 13 dlopwdroughrthe ssréenl of t he
housi ng 51, ,112. The polynmeric naterial seals about the edges so as to

force a 25 eﬁeg?et"f'on and preferably all fluid flowi ng through the passageway
t o fl owst hr ough Refeering to both Figures 3 and 7, in manufacturing the preferred embodiment
the housing 51, 112 with screen element 68, 102 is injection molded utilizing an insert
molding process to integrally incorporate the woven screen element into the housing,
The screen material is delivered and formed into the shape of the finished screen
element 68, 102. The screen element 68, 102 is then entrapped and supported within
20 the injection mold (not shown). When the mold closes, the melted plastic material is
injected into the mold cavity to form the housing 112, 51 and encasing the edges of
the screen material in the configuration of the shaped screen element 68, 102. The
edges of the screen element 68, 102 are enclosed with the polymeric material of the
housing 51, 112. The polymeric material seals about the e‘dgés so as to force a
25  portion and preferably all fluid flowing through the passageway to flow through the
screen element 68, 102.
The mold is cooled to reduce the temperature of the molten plastic, solidifying
it in the configuration of the predefined housing design. The mold may be cooled
- utilizing one of several techniques such as water, air or a combination of water and air
30  cooling. In the preferred émbodimcnt the housing 51, 112 is formed with a long thin

walled tubular shape which facilitates manipulation of the housing to aid in priming



screen el enent 68, 102. The nold is cooled to reduce the tenperature of the

“ nmolten plastic, solidifying it in the configuration of the pf\&ﬂ?f' ed
housi ng design. The nold may be cooled wutilizing one of e(ie tggﬂ]ﬁ]i gues

such as M?&g{n%ﬁsr or a conbination of water and air 30 c®6TUsGI/0958 t he
preferred enbodi nent the housing 51, 112 is forned with a long thin walled
t ubul ar shape which facilitates mani pul ati on of the housing to aid in

primng -6 R y/ I L0 of. t t. However,
t he | ong, tﬁf%e\%gj F%ggtseﬁbu? g)gl é’stﬁégga“o kléns %éﬁ%‘i%ﬁ'ge%ff’“ﬁgg ﬁzi nders
ej ection fr bimdersejentidndfronTthefnmdd.| i t at e the ej ection of the housing 51, 112

and screen ele . from the nol.d noj d utilizes peci al
“ non-stick surface(T) Fargggﬁ][%ﬁ Jeftbonrﬁtfﬁrerﬁofg"%sgp?%ﬁ?drfﬁmﬁ'ﬁlgmﬁ’bﬁ%ggihousi ng 51
7112 and at t fomabie swokicthe nelduritiats Héhecialnonjsack aifaty ®mdnd®d mlkmizeit i 11 zi ng a

sl eeve, ping.air a i nat i er.eof n the preferred enhodi ment, the
" housi ng 51, Stic%ﬂlgi ghfeo“rlﬁg%f’suég %El g@él@“‘éﬁ%ﬂ?ﬁﬁk%ﬂ‘cﬁpﬁ&%@ a
~ conbi nat i onthefmalddiiliziegh stdeye, pite airpr @ doinbitation dRSE, Shell G| or Phillips
petrol eum The S el el ferably a pol ter 10

en ¢ t 68, 102 is_ pr es
material. 1n use™ tﬁeé?rgjrﬂfrf’ﬂg‘“%’@? ehqusing Si’o]r}jzﬁsrﬁﬂ“?ﬁf’f\ﬁ%ﬁwl@ure 2, the
heal th car eCopslgnér dnd prefiratfph sdthbindiRg of mrotiified sigRASHSRE Y BASA SOl uti on
cont ai ner (&(P?Fil @ilim\/\% Lutil 52| ng the spi ke 22. The practitioner then begins
. to squeeze getitillipspetivleym. Thescrecg slemegt 68 108 isprefamablypepolyester F| uj d |
fl ows thg ougibtetifie fl exi bl e tubing 64, upper end cap 15 58 and drop forner

66 and into the assaq_eway 54. The fluid is then forced by the sidewalls
52, thickened s&BtUstHREeIEOng Figwm! pnrenjwctorswith Bigprednthehedthgtaret he filter or

creen ele i j ; i dcles. fluid then
S npradtitfer ds@blishbd @ﬁun@%nn%ﬁﬁbn%gﬁséoﬁlﬁgn Wé&l&% 6&% Sh%t ul

flows out of the housing 51 through the |ower en er primng,
the fluid frdiznethespie 22t Fhe prertifioneihecbesBs (0 squeeze ity sidewalimfthefithas t he

Pr i M g 11 Uidsng 31 b pithd e 08, VRAAGHARED s he present
i nventi on whi clﬁg hav% beeﬁ %_esrcﬁgf%(z& ar g@ﬁ%%@lgﬁlﬁ@ggo E%c?rg&%?a t he
appl i cati onB & dropefopnerd6iapd into the passageway 54. The fluid is then forced by the

sidewalls 52, thickened section 80 and arm portions 84 to flow through the filter or

screen eler‘nent 68, to filter out any undesired particles. The fluid then flows out of

the housing 51 through the lower end cap 60. After priming, the fluid flows though
the drip chamber 50 in a similar manner as the priming fluid. o

20 Ttwill be understood that the embodiments of the present invention which
have been described are illustrative of some of the applications of the principles of the
present invention. Those skilled in the art may make various modifications without

departing from the true spirit and scope of the invention.



present invention. Those skilled in the art may make vari ous rmdifi cations
W thout departing fromthe true spirit and scope of the |nve cm &i é %AAR
2005 CLAIMS: 1. Afilter chanber for filtering fluid flown tlih ﬁ 29

adm nistration set, said filter chanber conprising: a generally tubular
housi ng having an inlet for receiving fluid into the housing, an outlet
for exhausting fluid fromthe housing, and a side wall defining a
passageway _through which fluid flows fromthe inlet toward the outlet of
the housi ngsL¥M&: a filter el ement having a sack-1ike configuration

i ncluding an Opg R BFamBer FoPfiBRn flowiey tﬁroﬁglﬁiﬁr\!\@éjrhnts{‘r@ﬁcﬁ%ﬁ ween, said
filter elenent being disposed within the passageway, and being

char act er i $8d fiiter chrgber; RIMATisiger el enent is noul ded into the housing side
wal | generally @neﬁaﬁﬁt%&? h@ﬂéjng)ﬁa\hﬁt? aﬁ'lrlllétel’br PRt ALl info B Rdusing

internedi ate the inle housi ng such that at 1east a

portion of OUHgt for GP"E?%SF"ES\A“HE Wman@woyﬁag p%%ag%%w |58 Ingt 1 PEERATCAK

filter el enmblgH whiéH ﬂm@mou&sh@)n{ihul.mbtt&aard\thtalohﬂarofmambﬁﬁg apdset forth in
claiml , wherein the size of the @(assa streamof the o pen end of

the filter el eRdHe SlRMNHaYiEg #iS3rl- nd lyding & grernyend ﬁ§'°s 4884 gevay
downst r eamapt a@%v@ﬂ&ﬁer@ﬂdtm@fenté'a@d filkdrtefdmett %Eﬁl@tdlsp%se&wf thintteé pﬁé’!ﬁ@@ﬁéy as

set forth in aim1 erein sin wal rtion
ol end no. A SO RBRAMEESd et et AR Bomoupenne T A meiaeRl | neo
fsa: d thi ?: k@@ﬁdammtﬁh@dipe@lferfdhﬂ tr nf%t@r M@hént@@ﬁ?biﬁ{ |L13enﬂéd1i§tbahe0‘én%ﬂ\al\rhﬁdme Qlitigt Ee
Ilter ele er et C .M erei.n the
oo or Ct nd Bateladiin ti TR Srrider 164 s ionies (etshame Sasshorsva Jaus e

si de wal | |t|srosgthhéﬂlmeah-leytttblﬁwersmmncas the size of the passageway

downstream of the thickened portion of the housing side wall. 5. A filter
chanber as set forth in claim3, wherein the thickened portion of the

housi ng si de WAlfiltet chahitiger=ehet fithdh elaed I NFhérdel tHe klzewsr n@ ﬁdssmyt he

passageway to ro t hr ou of the filter el Afilter
Chanber a5 et AhE DoenniaPe MEkerE 4 oSG iy Js sen s Tn sz AL ind,

fl ange f or passdgsh@odarsited of Bsiopén amfofend mBdeiagentadi al |y i nward therefrom
said filter elenent defining a central opening through which substantially

all of the fluid in the
3.  Afilter chamber as set forth in claim 1 wherein the housing side wall has a
thickened portion extending radially inward therefrom, the filter element being moulded

into said thickened portion of the side wall generally at the open end of the filter element.

4.  Afilter chamber as set forth in claim 3, wherein the size of the passageway
upstream of the thickened portion of the housing side wall is substantially the same as the

size of the passageway downstream of the thickened portion of the housing side wall.

5. A filter chamber as set forth in claim 3, wherein the thickened portion of the
housing side wall is tapered for directing fluid flowing through the passageway to flow through
the open end of the filter element.

6. A filter chamber as set forth in claim 1, wherein the side wall has an annular
flange fqrmed integrally therewith and extending radially inward therefrom, said filter
element defining a central opening through which substantially all of the fluid in the

passageway flows as said fiuid flows from the inlet of the housing toward said outlet, the filter



passageway flows as said fluid flows fromthe inlet of the housing toward
said outlet, the filter 8 2 4 MAR 2005 el enent bei ng noul ded Kn f
flange generally at the open end of the filter el enent such ?h%oMdeUUEJ
substantially all of the fluid flow ng through the passageway passes
through the filter elenment to filter the fluid. 7. Afilter chanber as set
forth in claim6, wherein the size of the passageway upstream of the

flange is éramaﬁ@a&dﬁéq@édhﬁo%ma ac_}seﬂ&aﬁy %lqht%){gpetnre%d oP%?ﬁé’r%Y@Xen‘i'Q%St ream

of the flange er chanber n the
filter el eﬂrrerﬁubstenféaﬂvamﬁue fluigl fidving thraigp disspaseagavay pabsastarougttbe Bifpen end of
the filter treamof the closed end of the filter elenent. 9.
Afilter %IS%ﬁqgggérgnéatfﬂ orth inclaiml1l , wherein the side wall of the
filter element has corrugations fornmed therein, at |east one of the
corrugations being sufficiently exposed to fluid flow ng through the
filter el efent td\ Pléershanthenias satdovth iy daight Weerein thersizeedfdhent general ly

2} a.S?r: S a&% seaegtewggepe%émqatth@ﬂan&& 5 g%.bfstarﬁew HAENRE R%he Slzef 't

erein at [east one sal d corrugations projects radia y
i nward of Passagawayspwesteasyaf theiflgadesal | . 11. A filter chanber as set forth
inclaim9, wherein the filter elenent is generally star-shaped in
cross-section. 12. Afilter chanber as set forth in claim1 , further

conpri si ngga pai ra mier@haﬁrbeee%fseemraﬁ@ra% 10NGheR & tr@rrtbheembﬁkqs drige@l the
housi ng and_extendi ng generally longitudinally within the passageway

adj acent t WIS NgPagRAGenEY Supingt the @peruenehal fie gy elemsempfovrsiregm ohige F’Pﬁ‘ffer

el enent. 1&d diifd flitbeslerpb@nber as set forth in claim 12, wherein the arns
each have an opposite end distal fromsaid one end secured to the side
wal | of the housing said filter chanber further corrprr sr ng a cross-support

nmenmber conpectin e site e ar.ns a d| her ebet ween
general |y adj ace%t ﬁ'?ﬁﬁéﬂs%%&segﬁg%&h I ﬁ@‘"f' 't"?é'?'ere'af '(ﬂfr]%tﬁ]tf’ her
suppor t i ngelérentfriak temrugatiemeEdimed therein, at least one of the corrugations being sufficiently

exposed to fluid flowing through the filter element to permit fluid flow through the filter

element generally at said at least one corrugation.

10. A filter chamber as set forth in claim 9, wherein at least one of said corrugations

projects radially inward of the filter element side wall.

11. A filter chamber as set forth in claim 2, wherein the filter element is generally
star-shaped in cross-section.

12. A filter chamber as set forth in claim 1, further comprising a pair of arms
each secured at one end of the side wall of the housing and extending generally
longitudinally within the passageway adjacent the side wall of the filter element for
supporting the filter element.

13. A filter chamber as set forth in claim 12, wherein the arms each have an
opposite end distal from said one end secured to the side wall of the housing said.
filter chamber further comprising a cross-support member connecting the opposite ends
of the arms and extending therebetween generally adjacent the closed end of the filter

element for further supporting the filter element.



