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30-to a patient. While these bl ood/solution sets work satisfactorily in
many_situations, physicians often encounter cross contam nation

probl enms when a sol ution bag connected to bag connector 16a is all owed
toflowinto the fluid container attached to connector 16b, or vice
versa. 35 WO9/22H8 exanpl e situation m ght be when bl ood/ POXMSP@NTESCt

10" is being utilized to deliver a nedicated saline solution froma
first bag connected to connector 16a, and a sudden ener gency requires
t he quick delivery of blood or blood WO 96/22118

PCT/ US96/ 00708 roduct_from a bag
attached to conn®BF3CROSS | FONTAMFNATION %‘ﬁen“pﬁe ﬁﬁ?fp' er%F’Cﬁv'Em bl ood
to:the patient, the physi ci anSYSEMS uGSINGr SAMBhani cal |y conpress the
bag attached to connector 16b in order to increase the flowrate 5 of
flui.d through the filter and ot her conponents downstream fromthe bag.
Unfortunately, in many such energency situations, both clanps 18a and
18b are accbdentally |eft open TRCHENICA| aeEX® ow ng t hr ough connect or

16b -i s per m ! t e4nkopkeodh ehEEQHgﬂaflat{;e@“&‘éBE%lfQ e\ heacsy P 10

into the nedlcated sallne so utlo connect or
cont ami nati ng tH& ﬁe&PEEY%EVsﬁﬂsFﬁBssoﬁﬁﬁ|Wﬂ¥QMHPHt§ﬁ51%F1Y t°bPGS&°BF bl 0od
product. In thifjudidt delivery tdyatenst abilbiigdy a vaieéitifats Previensnosdsde

di scarded, and 4&3 ?xéafamég,eeﬁf& uid a&&&usgghgﬁg&e@a;gﬁ.gu&a ng,élg,gg

bl ood unit mas O Cross contam nati1on
transf usi o&% energency blood to the patient has been del ayed because
of t he bIood fl ow ng acr sasKGROURD Soi* | TRE)agNveNtzoNt han down

through the filter iﬂ&tQngit(¥¥H¥a gﬁs%er véid%%thgvé long been known
in the art. These valves typically have three or more ports
and the ability to selectively open the various ports to one
15 another in different combinations depending on the number of
ports. For example, U.S. Patent No. 3,048,192 to Murphy,
Jr. shows a surgical valve with three or four ports and the
ability to open any pair of ports to one another. Likewise,
U.S. Patent No. 4,900,322 to Adams shows a valve with four
20 ports and the ability to selectively connect different pairs
of the ports. While there are numerous medically related
procedures in which it is desirable to cross connect various
ports of a valve, there are some situations in which cross
connection between certain ports creates the potential for
25 undesirable cross contamination, undermining a particular
medical procedure and/or preventing or delaying a patient’
from receiving a desired treatment.
Fig. 2 shows a prior art Y-type blood/solution set 10’
utilized in a variety of circumstances to transfuse fluids
30 to a patient. While these blood/solution sets work
satisfactorily in many situations, physicians often _
encounter cross contamination problems when a solution bag
connected to bag connector l6a is allowed to flow intc the
fluid container attached to connector 16b, or vice versa.
35 One example situation might be when blood/solution set
10’ is being utilized to deliver a medicated saline solution
from a first bag connected to connector 1l6a, and a sudden
emergency requires the quick delivery of blood or blood



Further precious time will likely be wasted in the tine it 20 takes to

close_clanp 18a, renove the contam nated saline bag and attach a new
~medi cated saline solution bag to connector 16a, which normally nust be
resuned after the bl ood unit has been delivered to the patient. Wiile

the prior art YVOPH&IB b ood/sol ution set 10° and the val vePGHURER0I0%
above have 25 the ability to avoid cross contam nation, they include no
fail -safe neans for preventing cross contam nation. The present
i nvention is intended to overcone the potential cross contam nation

probl ens associated with the prior art fluid transfer nedi cal devices.
30 productsERRRRY R99 AHE2CRRENRY (gennector 16Dy p Igyorder to

enodi ment, the priessmen itheedéliveryoyEr tR€Sbhdbd to thBt patidi®S the

contam nation val v s usi.n | [ first
ports, and a thir p%?%eltg a@agla%&gepge}% %{% gf%\!tl%ﬁa lc}1yl SW #ﬁ%%r ittg% %faﬂ val ve
body is rotatably #hafhed to coppeghiar 16k Lol PEARS fOeinsreassl thes fiow| sake
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passageway 10 ncinkredhe Tedberted Hadipassadeninn tieat abpesked He soopadtor
port to the third ped,! coneamihar vy hebadiitst D196 el SoBution SHEANGhole
position with respffgo&(%rtg?oX&'ﬁ?%J%%ﬁqith @ﬂfgtggiuation, the contaminated
saline solution must be discarded, and the physician is left
with guessing how much of the blood unit was lost to cross
15 contamination. At the same time, the transfusion of
emergency blood to the patient has been delayed because of
the blood flowing across to the saline bag rather than down
through the filter and other components to the patient.
Further precious time will likely be wasted in the time it
20 takes to close clamp 18a, remove the contaminated saline bag
and attach a new medicated saline solution bag to connector
l6a, which normally must be resumed after the blood unit has
been delivered to the patient. While the prior art Y-type
blood/solution set 10' and the valves discussed above have
25 the ability to avoid cross contamination, they include no
fail-safe means for preﬁenting cross contamination.

The present invention is intended to overcome the
potential cross contamination problems associated with the
prior art fluid transfer medical devices.

30
SUMMARY OF THE INVENTION

In one embodiment, the present invention comprises an
anti-cross contamination valve having a valve housing with a
plurality of first ports, and a third port that all open

35 into a hollow interior. A valve body is rotatably mounted
within the hollow interior and has at least one fluid
passageway therethrough. A knob is attached to the valve
body and extends outside of the wvalve housing. The at least



first port is closed when the valve body is in its second 10 position.

Finally, the valye includes sone neapns for preventing the at | east one
flujd passageway from opening the first port to the second port.

BRI EF DESCRI PTI ON OF THE DRAW NGS 15 Fig. 1 is a schematic

i |l ustrati onVeP6MI®mNt | - cross contam nation Y-type bl oopd'HUssso708 set
according to one enbodi nent of the present invention. Fig. 2
is a schematic view of a Y-type bl ood/sol ution set according to the
prior art. 20 Fig. 3 is an isonetric3dview of an anti-cross

contam nation véne aaeagesapdiicludes A €525t fIUiANbasBageway that opegs 4a
s a sectioned J of oWogt OGN hithOB8ze wndiP Ul LREGL Bodipliee Of Fig. 3
V|eK/vanng section l1n a- 4a. 1 g. I'S a sectioried top vi ew of

an anti-cross 2Ptat&et £Ri Aafieit Pasisigncwith Hpspecinbehbhe SfAMKE ment of
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contam nalian ys AUANSLORLUP "GN Yens S lake26h' Bt e
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according to stpdit to theanehifd pwHodheRNthefvalve poagels rovatdd ao ﬂ
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96/ 22118 preventing the at least one fluid 53%@!&%%%@0918§ opening
the first port to the second port.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig. 1 is a schematic illustration of an anti-cross
contamination Y-type blood/solution set according to one
embodiment of the présent invention.

Fig. 2 is a schematic view of a Y-type blood/sclution
set according to the prior art.

20 Fig. 3 is an isometric view of an anti-cross
contamination valve according to the present invention.

Fig. 4a is a sectioned top view of the anti-cross
contamination valve of Fig. 3 view along section line 4a-4a.
Fig. 4b is a sectioned top view of an anti-cross

25 contamination valve according to another embodiment of the

present invention. .

Fig. 5 is a top view of an anti-cross contamination
extension tubing/valve assembly according to another
embodiment of the present invention.

30 Fig. 6 is a schematic illustration of an anti-cross
contamination urological irrigation set according to still
another embodiment of the present invention.

Fig. 7 is a sectioned top view of an anti-cross
contamination valve according to still another embodiment

35 the present invention.

Fig. 8 is a sectioned top view of an anti-cross

contamination valve according to another embodiment of the
present invention.



4 - Fig. 9 is a schematic illustration of an anti-cross

contam nation Y-type bl ood/solution set accordi ng to anot her enbodi nent
of the present invention. 5 DETAI LED DESCRI PTI ON OF
THE WO 9672211 PREFERRED EMBODI MENTS Referring again to
Fig. 2, a prior Q2§22)18 ype 10 bl ood/solution set 10" i ncl udesPORKS9%/0T08 hs
of IV tubing 11 and 12, each with a clanp 18 nounted thereon and havi ng
a bag connector 16 with a protective cap,17 attached to one of its
ends. The other ends of tubing 11 and 12 nerde into a Y- connector 20

that opens into a filterigl99 fsds ofcHenatRe 1Dlustiradidndbitpak aidIsicrddsare

attached to the ou t the fii ﬁ.tnir I |

13 extends fromt h‘té“l’nq-'am%%g{: ? é’r’n %1&' FS [l):' lgﬁgg%%} , ggltnjggg%?%ﬁ{qugt Eggéﬂ%
slide cl anp 24evkprimest| af i Hre Rresent- ippentiomp 25 are nounted on

IV tubing 13. Finally, a fourth length of IV tubing 14 is 20 connected at

one end to injg§tion port 27 and at its other end to a connector 28,
such as a Luer “connector, that i ncludes a protective cap 29, which is
removed prior to use. In sone Y-type blood/solution sets, the filter is
omtted fromthe set. In sugEAIED ORSERIPTIONY OF | frME can be 25

attached i nternedi ate the bag and to ' needed.
Referring nowto Fig. 1, an anti-cB%gg&ggﬁﬁéniﬁgéﬁgkhnys type

bl ood/ sol ution set 10 cRefsutiing egaimetpriigonl, a prinemItoN-F¥P&hown
directly adjacant BlebdMoltlionChed 0io® Ihcbes CERs Sl rigthdnbatv afubitlg 10

15 counterpart.  Snacf easn wiff' 4 FPune e polifed Hilkeep® gta WIRLLH, o
first | engt h bag|sonndsiteg 1§ with a pregectivectan loltsachedcp ome of
one end and connecigd dpus fithet oBPREF SfafRrARLLISG 0SS ahd A2NharydairitNa
valve 30 at its ot géoggedéto%agocg Q?:Cct:f:’éns 611':1:0 a filter 19. A drop former

15 21 and drip chamber 22 are attached to the outlet end of the
filter. A third length of IV tubing 13 extends from the
bottom of drip chamber 22 to injection port 27. A slide
clamp 24 and regulating or roll-type clamp 25 are mounted on
IV tubing 13. Finally, a fourth length of IV tubing 14 is

20 connected at one end to injection port 27 and at its other
end to a connector 28, such as a Luer connector, that
includes a protective cap 29, which is removed prior to use.
In some Y-type blood/solution sets, the filter is omitted
from the set. 1In such cases, an auxiliary filter can be

25 attached intermediate the bag and bag connector 16 if
needed. )

Referring now to Fig. 1, an anti-cross contamination Y-
type blcod/solution set 10 according to the present
invention is shown directly adjacent a prior art set 10°'.

30 Anti-cross contamination set 10 includes many of the same
features, which are identically numbered, as its counterpart
prior art set 10'. 1In particular, set 10 includes a first
length of IV tubing 11 with a bag connector 16b attached to
one end and connected to a first port of an anti-cross

35 contamination valve 30 at its other end. Bag connector 16b
can be any type of connector which facilitates connection of
tubing 11 to a fluid container. For instance, connectors
16b might be an ordinary bag spike that includes a fluid



can-be any type of connector which facilitates connection of tubing 11

10 a—fltH-cCouniaimmim—Ql | NSt ance_.connect ors 16b m ght be an
ordinary bag spi ke that includes a fluid WO 96/ 22118
PCT/ US96/ 007855 5 tight protective
cap 17, whic Q¥R ed and di scarded when bag connect eCTASbs/#0708
actually attached to a fluid container, such as a blood or solution
bag. A second | ength of tubing 12 likew se includes a bag connector 16a
at one end and is 5 attached to a second port of anti-cross contani nation
val ve 30 at tiight Ophetedtiidre CAP 0¥} |@idMOlils Pbmyded andd discardedt ¥emed

toa filter 19, which in turnds.attach tQ dro fQr

drip chanber 0o bag Fﬁ??%ﬁo&&t 3.15 ??f'uaeﬂy[ L?B:i%ﬁaﬁﬁg t'éc>’<t‘?én£d]lsu rgﬁq%%:%gg%%ttom
of drip chamber sgght @sa@m bipod wresplvbiomhaqy7. A gecopd clenghh @f tphipg 24
gnd lr etgul ating 12 %skaapieh&xﬁsgﬁldgteuatsdg betdde;e:ctbﬁi nfd?le@géz’tce @ndt whings 1'36
egul ating clLamp a e ability to contral, the flowra o i

t hrough the éeviaé%afgeah‘éo p%ﬁeé’l?f‘f‘i RRFT e°€|af'§'—é- CrosE cé%taﬁier&t\}gg %’ﬁy'g
ability to quicllOyapi hth ofiffex @aidng TBeionti@t modtr ofovakvr I fisf| ow

conpl te_tel y-f ][lrua&ghbﬁadp@é_ta t2f75.1%& ke, wl‘a:l_.(ﬁ{‘%iri ltﬂ&n@@}("&‘tﬁ#kfﬁq@%b”ht ardpe
injection o or i ptravenous nedicgtion into.the fl ui ow

t hrough the set L¥°rmeF02}h%“‘gaﬁ %é:ﬁ‘ﬁ’ ﬁamfﬁt 1 e%gf’ﬁ 58 r?f’?‘i}bi‘%gfl 4 s

att ached at todngnli3t exterjdactfirom pbe tbATame Lt dripcchamnatn22280 sauch 20

as a Luer ce@neciifectabnl bor@ Ay ANdypi bl id1 e c168BN2F £ regulliting

preferably includés a_protective end caﬁ 29. can be seen,. .anti-Cross
cont ami nati on sétlal® 22 drpJropAted pp the thixd lepgth of feubing, 135, ¢ set
10' except that rRdgmlpsif§aclamp @25 ha8bthé alliuy @b aohtsel treyElbgemate

g'yi 2‘6”2;53_ and td¥e £Yu3185enFOIEEHY 80188 &Y patidht, NAsiREeA 1eP! aced
clamp 24 gives the ability to quickly pinch off tubing 13 in
15 order to shut off flow completely. Injection port 27 can be
any type known that permits the injection of £luid or
intravenous medication into the fluid flow through the set
to the patient. A fourth length of IV tubing 14 is attached
at one end to injection port 27 and to a connector 28, such
20 as a Luer connector, at its other end. Until use, connector
28 preferably includes a protective end cap 29. As can be
seen, anti-cross contamination set 10 is substantially
identical to the prior art set 10' except that clamps 1l8a
and 18b of the prior art set have been eliminated and the Y-
25 connector 20 of the prior art has been replaced by an anti-
cross contamination valve 30 according to the present
invention.
Cross contamination between the respective fluid
containers attached to connectors 16a and 16b is permitted
30 in prior art sets 10' whenever both clamps 18a and 18b are
left open, because Y-connector 20 is simply a three-way
intersecting passageway. Anti-cross contamination set 10,
) on the other hand, includes a valve 30 which cannot permit
fluid flow between the respective fluid containers attached
35 to bag connectors 16a and 16b. Valve 30 is shown in its
second position in which knob 32 and arrowhead 33 point in
the direction of IV tubing 12. This indicates to the user
that only the fluid container attached to bag connector léa



cross contam nation val ve 30 according to the present I nvention.

- Cross contam nation between the respective fluid contai ners attached
to _connectors 16a and 16b is permtted 30 in prior art sets 10' whenever
both clanps 18a and 18b are | eft open, because Y-connector 20 is
sinply a three-Wy622118 | ntorsecting passageway. Anti-cross cdGTABIHNSG
set 10, on the other hand, includes a valve 30 which cannot permt
fluid fl ow between the respective fluid contg ners attached 35 to bag
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guessing arrowhead 33 on valve 30. This is not possible with the
15 prior art set 10' which left the user guessing which, if
any, of the fluid containers are open to flow based upon a
glance at the relative position of the rollers in clamps 18a
and 18b.
Clamps 18a and 18b of the prior art permit one to
20 regulate the rate of flow to filter 19. Flow regulation in
anti-cross contamination Y-type set 10 is accomplished
simply by rotating knob 32 slightly toward the middle closed
position so that the internal passage through valve 30 is
only partially opened to the respective port. (See Fig. 4).
25 The various features and internal structure of anti-
cross contamination valve 30 are illustrated in Figs. 3 and
4a. Valve 30 includes a cylindrically shaped valve housing
42 having a first inlet port 34, a second inlet port 35 and
an outlet port 36 that all open into a hollow interior 41.
30 Each of the ports includes a connector 37, such as a Luer
lock connector, which facilitate attachment of the various
ports to a length of tubing. A cylindrically shaped valve
body 31 is sized and positioned to substantially £ill hollow
interior 41. Valve body 31 includes a first passageway 43
35 and a second passageway 44 therethrough that are
substantially parallel to one another. A knob 32 is
attached to the upper side (not shown) of valve body 31, and
facilitates rotation of the same within hollow interior 41.



any, of the fluid containers are open to flow based upon a gl ance at
the relativepasition of the rollers in clanps. 183 and 18h

Clanps 18a and 18b of the prior art permt one to 20 regulate the rate of

flowto filter 19. Flow regulation in anti-cross contam nation Y-type
set 10 is acVOMffilihed sinply by rotating knob 32 sl i ghRCT/USSRRT08 t he
m ddl e cl osed position so that the internal passage through valve 30 is
only partially opened to the respective port. (See Fig. 4). 25 The
various features and internal structure of’anti- , Cross contam nation
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06/ 22118 rotation of valve body 31 is stoppddCwheBOEASK 7IB encounters
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clockwise rotation of valve body 31 is stopped when knob 32°
encounters right stop barrier 39. Valve 30 can be operated

15 with one hand by simply placing one finger on one of the
stops 38 or 39 and another finger on the side of knob 32,
and then simply pinching the fingers toward one another
until knob 32 abuts one of the stops. Flow through valve 30
can be slowed or regulated by rotating knob 32 slightly away

20 from one of the respective stop barriers so that only part

' of the passageway 43 or 44 is in fluid communication with

the respective inlet port. Thus, the valve of the present
invention permits selective fluid connection through the
valve, regulation of that flow, and includes features that

25 prevent the possibility of cross contamination between the
inlet ports to the valve.

Fig. 4a shows a valve body 31 corresponding to the
preferred embodiment of the anti~cross contamination valve
of the present invention, and Fig. 4b shows an alternative

30 embodiment 30' having a single passageway therethrough.
Valve 30’ includes only a single passageway 40' instead of
the parallel passages 43, 44 of the earlier embodiment.
Valve 30' is similar in operation to the earlier embodiment
in that one simply rotates valve body 31' via the attached

35 knob (see Fig. 3) in order to point upper portion 43' of
passageway 40' toward one of the respective ports. Also

- like the earlier embodiment, side stops prevent valve body
31' from being positioned to permit cross contamination



and 39 restrict the rotational novenment of valve body 31 wi thin val ve
housing 42. In particular, since knob 32 extends over the side of valve
housi ng 42, countercl ockw se rotation of valve body 31 is stopped when
knob 32 encounters 10 |left stop barrier 38, as showm in Fig. 1. Wien in
this posi t i ORXAAE hassageway 43 permits fluid conmuni cat FGH/OS6/00708
between first inlet port 34 and outlet port 36. Likew se, cl ockw se
rotation of valve body 31 is stopped when knob 32 encounters right stop
barrier 39. Valve 30 can be operated 15 withBone hand by sinply placing one

finger on one of tdeRween EHONNIE BbrSd. aKitRrnbbive fvaly® anmitbeoss de of
knob 32, and then_si npl i_nching,t he, finger Nelpl=Y

unt.il knob 32 abut nBﬁ@i{rﬁ)t%fgv f s.goFI Jbs\/v]t%rogéﬁi%lﬁl‘g 3 %ggjggﬁi%eﬁ
sl oned or regul at @dgisy Board 4y besshsgrassageriey 4Raycam I SAMENE2BPS t he
r eSPeC]E : V_edst op bag1nicRr €né Oqﬁdhhasiz‘aﬁb.ﬁ 881iectionobst bf?um&ﬁagﬂwayhé&mlvdm
is in fluid congmunication wt ek espectiyv | r

val ve of the pfesent %egfﬁ{'}%‘?ﬁi’bon" %&H?é %’elg‘enc::%n\lt/:gL ?%?JI% %:oéﬁ-n%dé?lag%gﬁ

t hrough the vaxtepsiegutuhingl vei vehassemly, S9hacrasdine s o ERCUPESSEHat

25 prevent the posgivankibi 06 £N10S%re888aN ASEdnd1yDEOVERELUdES an ahtlet
ports to the valve.

| q., 4a_shows val v d ord-espopgd to
t he pref erred %&dfﬁﬁﬁ?mg‘?agﬁiﬁé‘ XHFV? c?%sws&élo%t gr%r%%t oxﬁz v5<r51 'vg QQ&&%
the present inventpant, S4nenéi gy thiirdspows 5% Wil Ast coanegtachit@d@ndRPILD
havi lng a singhg paﬁ%ﬁﬁﬁ\&ﬁ%&ihgeﬁg hrﬁutaésirabn%/,lala/e;oaaéctaﬁlwlebfoal fyyp?]
si ngl e passageway i nstead o e al | el .passag , e
earlier enbodi nentkPows aFgg 10 icfnsp’ﬁi gg{a‘flheéoﬁ:éar gg?oﬁé?%@t%n?ggr f.[i%er
enbodi nent i N tuking B8 . si ¥plye ridt dsesindlae odpngtion|te thhe @ptached

35 knob (see Fig. 3lodd) OntBhih&i¥H RHalVePsh @Dsduddedi@arlier exdedtsapevay
40' toward one of the, res ect|v€%§§i§5;

enbodi nent, side stbp &nf ﬁ&&@lwsgasﬁgeufal&grﬁnggi %ﬁl‘g‘lf)%)girvﬁigﬁed to
permt cross ddnt aaligns ovith indicia 57 on knob 56. Because first port 53
and second port 54 in valve body 52 are aligned, it is
impossible for these two ports to be in fluid communication
with one another through the elbow passageway. Thus, the
fluid sources connected to first port 53 and second port 54
20 cannot cross contaminate one another since there is no way

to open a fluid passageway between these respective ports
regardless of the position of knob 56. Fig. 5 also shows
knob 56 in shadow rotated clockwise 90° to the position in
which first port 53 is opened to third port 55. Flow

25 regulation through valve 51 is accomplished by simply
rotating knob 56 slightly off its fully opened position as
shown so that only a portion of the passageway within valve
body 52 is exposed to the respective ports. Unlike valves
30 and 30' discussed earlier, valve 51 includes no barriers

30 so that knob 56 can rotate 360°; however, the user can
quickly note the position of the valve by observing the
relative positioning of indicia 57 relative to the
respective ports 53, 54 and 55.

Referring now to Fig. 6, an anti-cross contamination

35 nurological irrigation set 70 according to the present
invention is shown. Urological set 70 is substantially
similar to the anti-cross contamination ¥Y-type
blood/solution set 10 discussed earlier, except that it
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8 —hetwsan.the inlet ports Alternatjye valve anti-cross

contam nation valve 30" is |ess desirable than valve 30 of Figs. 3 and
4a because passageway 40' can in sonme cases al l ow the undesirabl e

col | ection oMO¥EM8 i thin the valve. 5 Ref erring nowecoubsemords, an
anti-cross contam nation - extension tubing/val ve assenbly 50 according
to the present invention is illustrated. Assenbly 50 includes an anti -
cross contam nation valve 51 with a first $ort 53, a second port 54 and

a third port Sopidifedably ABDEdéS ddrger UEagéter A rrdlgatYoh ububitnd8. | f

desirable, a co f i t ttached
to the other en'g’[']%’.fcéﬁ()‘{/&gth?ug?n%%g \7§I \glge\é\qo'l smé*%l?%r e%%%%s?on to
the anti - cYaxious) RORRPRART & thAY Rre3dnaiuded day ther PlepdisRptiamat

i tdi-ncl udes a iéengl:eo Jfh@hepaasBE RmboddineiH OWln Wartdchlar al wsiogiical

I ndi cia 57 : e S | I on 4 in

val ve body aggpa [ gr?eeg, BIQF ?%éﬂéé |aﬁ%8'é‘s-'|§gf ed?oop?%g‘gg't g\?)?%%érifé;h to be
in fluid conmmunP@%% i driP ghambewme anot her through the el bow passageway.

Thus, the fluid sredcdtaloBBECT@diddludesSh POrét Abnyth SECHRLH] Gt iorb4
20 cannot cros ' g._one_another .sinc er.e | t Q _open
a fluid passageg\/'é?/ﬂg%ﬁ/\gegﬁtvtlﬁgsgnr e%%%&ﬁi\géepg?{@eétd %rdgg5§%¥%%% %? e
posi ti on of knoBndendgig poztypfoantiveross corkamima-ian ¥ew3P tkaghed

cl ockwi se 9t otbherHPasindrORNEN LikewdHeGhal BeEbndOldndth b 2pelgdktich third

port 55. Flow 2 e i.on_through valve 51 is acc‘cgrpli h by _simply
rotating knob 5 “Ef?‘%mf?“&f i ngfq?ﬁ"f%t(?pgﬁgﬂe BT ¢ ] o_r? t&%cﬁgd 'Y% hé)l{m% SO
that only a porepdnard anethexspagtved agtilicross| ¢entaminagdenp salve Iposed
to the respecti uet8ehéd td)itiskethat Véd. Prefdrabiy 3ot Tonnsedoear!ier,

ool | e UIgRe SR fReituor kel ARR BRpCh SR lEmgiAbeLE)
observing the placecuntil agseskti which time theyi areremgved andt o t he
respect i ve port ai_ESarééd.ami\ ¥hird length _oﬂ?ﬁfxﬁﬁghﬁgoxﬂ%ﬂi(hg':hg- h_ﬁs afle
ant| - cross cont amu"aLhR0ee e o Bullht okt P 90158 30 itk G260t O 1N
end connected to a connector 79 of a type known in the art,
such as a catheter adapter. A regulating clamp 75 is
20 mounted on the third length of irrigation tubing 73 and acts
- as a secondary means of controlling the flow rate through
the set.
Referring now to Fig. 7, a four-port version of an
anti-cross contamination valve 80 according to the present
25 invention is illustrated. Valve 80 includes a valve housing
81 having three first ports 82-84 and a fourth port 85, all
of which open into the hollow interior of the valve housing.
A cylindrically shaped valve body 86 is mounted within the
hellow interior of valve housing Bl and includes three
30 parallel passageways 87-89 therethrough. A knob (not shown)
is attached to the valve body and extends outside of the
valve housing so that valve body 86 can be rotated with
respect to valve housing to selectively open the various
ports. The size and geometrical distribution of first ports
35 82-B4 along with the geometrical configuration of valve body
86 and its passageways 87-89 provide the means for
preventing the passageways from opening any of the first
ports to one another. In other words, there exists no



I nvention is shown. Urol ogical set 70 is substantially simlar to the

anti-cross contam nation Y-type bl ood/ sol ution set 10 di scussed
earlier, except that it WO 96/ 22118

PCT/ US96/ 00708 9 preferably includes
| ar ger di amet erVPP#2 i on t ubi ng i nstead of the IV tubi n@CITUSBE07G80,
and al so elim nates various conponents that are included in the

bl ood/ sol uti on set 10 of the earlier enbodinment. |In particular,
urological 5 set 70 does not include a filtegg drop fornmer, injection

port or drip chanber. Urol ogi cal set 70 includes a first |ength of

irrigation tLﬂﬂQi?t?Yeh39$#&PQﬂinapﬁfoﬁ?}YﬁGPQH§4ﬁ§c?brW§QPzﬁﬂ?&@ﬁﬁdt?o one
end and a port of vlvie e»bagsaeqm amikcat hap ofltme Idratt pohesl 826-84t cantise

other end. Likew 1ri§6 ??& Anﬁﬂ?\tillaegohr i&??n@n noth%ﬁb' nﬁle727aﬁ?§ 8o

appropriate conne port” 9
anti-cross cont am#ﬁatﬁh&*fnvw‘-?}é Birst pogtt 82 nky flnid sopmpaicatien with
Preferably, botsh cesuiedt pogt 85 vidlpadeagepdpt&®T! i Warktupdrts B amapewcan

that remains in 1 t hey.,are r
i scarded. A thi r % Bedepropely diied ol BufiL Wi 880" &n RS %%ﬁect e
to outlet port 36 %t oveOQOVQéwplhggyoﬂﬁeto aliqaura@§ﬁE§E¥E% QQ)%&d

connector 79 of a ¢e fenevn pé&ﬁrgsent such as a cat het er adapter A

;gg;lngt agtgsCI arrpaZSaI :e’ﬁ%ﬁ(ﬁ 9gn%%"rlls og}'gdn fo?l%ﬁgeg %f vl 5Pt g’?téfﬂrzﬂbhng
t he set. 10 amRd-mnossgoanbaninatiipn ?aluef%raqmrshoerw ot dghl another
anti-cross contan émiddihent! 8& Skl ArededtNinyént {h Rsc38Mhs€PatddlVENRLOE | S
' 1 ustrated. ValV&bEH)éfyaggdesv21¢§HHG%sqgg b?ghav1ng four first ports 92-95
and a fifth port 96 all of which open into a hollow interior
97. Valve body 98 is rotatably mounted within heollow
15 interior 97 and has four parallel passageways 99-102
therethrough. Valve 90 is shown with one of the first
ports, namely port 94, in fluid communication with the fifth
port 96 via passageway 101. Although any of the first ports
92-95 can be selectively opened to the fifth port 96, there
20 is no valve position which will allow any of the first ports
92-95 to communicate with one another. Thus, anti-cross
contamination valve 30 includes fail-safe means for
preventing any of the first ports 92-95 from opening to one
another.
25 Referring now to Fig. 9, a ¥Y-type blcod/solution set
110 according to another embodiment of the present invention
is illustrated. Set 110 is different from set 10 described
earlier in that it includes an additional anti-cross
contamination valve 30 and an additional filter. This
30 embodiment allows a healthcare provider to switch to a new
filter without otherwise interrupting fluid flow to a
patient. Most of the various components of blood/solution
set 110 are identical and identically numbered to the
components shown with respect to blood/solution set 10
35 described earlier. Like the previous embodiment, set 110
includes a first link of tubing 11 having a bag spike 16b
attached to one end, and its other end attached to one of
the first ports of an anti-cross contamination valve 30 of



81 .having three first ports 82-84 and a fourth port 85, all of which

open_into_the hallow interior of the valve housjng A cvlindrically
shaped val ve body 86 is nounted within the hol l ow i nterior of valve
housi ng 81 and includes three 30 parallel passageways 87-89 therethrough.
A knob (not W®8&ar11s is attached to the val ve body and PCTAIRI6/0070R si de
of the val ve housing so that valve body 86 can be rotated with
respect to valve housing to selectively open the various ports. The

size and geonetrical distribution of firshports 35 82-84 along with the
geonetrical configuration of val ve bod 86 and its assagﬁways 87-89

provi de the medi€ type 5h°‘"br¥’6’eﬁﬁ§ﬁ§1g% inFigyeeayd 3dM op

iS8§oBAY of
the first Yeougth bf DVetubinighaR. has Hidwy spakdsS16aattachedstd Bhe
WD 96/ 22118 96/ .0Q7
10 - rel ati veen;?ogfﬁ étr-'ns n%t% *va vgt %ﬁ%?dn t:c'8 ™ F?‘rﬂggp%c th g’%rts %u ve

body 86 in whi dReafptarcreEs rqondamipat tom nagve: 39 - peBoth qf tthen brgyi d
conmmuni cat i 6n vigikesndnabeddctapsThe vRAt/cadd removed GHONLHM tdetf ilgSt port

ports 83 and oriasily e lded Beel o HhC Hibia Bpe¥5laBrSR A Bheay gagt ™ !
appropriate Cxossa crahamninatione vedves 8§0 tarea|cognepted dtre vanes a@dthad 89
wWith fourth pordithba short segmédhtCbkl 19 AR 15.0- A8pafir A&/ EiARLLsVESST ON
of an 10 anti '(i{é)ﬁ? contan nat i %ginxal ve 90 accor dhgg to Stolg | _anot her
enbodi nent of tHE presBht FIRASRTSSN 1P sPRFFIARY SPofhe\RPTRS of 46 FREPEdes a
val ve housilfg Fntiia@ragsfeentdninatipor vale2-96 mergenback firtich apsing®é al |
of which open it @udeh@blrR¥tielntJu8t befoll -drp terhedy2P%is drapat ably
mount ed mnthlrlékgﬁsgg 22, ' A third length of IV tubing 13 extends from the
bottom of drip chamber 22 to an injection port 27. A
typical slide clamp 24 and regulating clamp 25 are mounted
15 on the third length of tubing 13. A fourth length of IV
tubing 14 is attached at one end to injection port 27 into a
Luer lock or other suitable connector 28 at its other end.
Until use, connector 28 preferably includes a protective end
cap 29.
20 It is well known that over time a solution filter, such
as solution filters 19a and 19b need to be replaced after a
certain volume of fluid has passed therethrough. 1In the
past, physicians and other healthcare provides necessarily
had to stop the flow of fluid to a patient while the new
25 solution set having a new filter was connected to the
patient. 1In the case of the present invention, the
healthcare provider simply rotates the lower valve 30 to
have the fluid pass through the other available filter 19b
as shown. In some instances it might be prefeiable for
30 filters 19a and b to be detachable from the remaining
portion of the set so that exhausted filters can be replaced
by new filters without ever interrupting the flow of fluids
to a patient. The set is shown with bag spike 16a in fluid
communication with filter 19b. As an alternative it might
35 Dbe desirable to house the dual filters 1%9a and b in a single
permanent housing, especially in those cases where it is
unlikely that any more than two filters will be needed.



15- interior 97 and has four parallel passageways 99-102 t her et hr ough.
Valve 90 is shown wth one of the first ports, nanely port 94, in fluid
comuni cation with the fifth port 96 via passageway 101. Al though any
of the first ports 92-95 can be selectively opened to the fifth port
96, there 20 (WOMR2AMW ve position which will allow any of thd@CHUS2400S; t s
92-95 to communi cate with one another. Thus, anti-cross contam nati on
val ve 90 includes fail-safe neans for preventing any of the first ports
92-95 from opening to one anot her. 2 12 Referring nowto Fig. 9, a

5
Y-type bl ood/ sol ution rLdl t her jent. of the
present invention .?gttplorgrsltllr}%%i&c{;%égﬁgﬂo%tgqg’}of ﬁgrgﬁgﬁrga%egegslbsmg
descri bed ear |3 &2irnofhagtitcnase gaetamipatden: vahues oI iacsogding to

cont ami nati on val whe3presdnanimesditiionnalinf its alostThasi80ro i 20disNeBE AbdHWS
a heal thcare provigder | t OW, _ ] without otherw se
interrupting fl ui dﬂ% (I)l\%ete %l!.‘éa{fﬂ Igﬁ%t ?gir% : cm)ss% cg%’%% ﬂén%/%%noufgeaggﬁﬁﬁngﬁt S
of Dbl ood/ sol ut Pon °rder £g;93im the adyaptages ofhduadefiitersy Fanbthed to

g he ) dcorrplonentvmrdsowuhaﬂ ahﬂspézemd.t-ctesblmdfa‘iﬂhut'wﬂo&ﬂvelﬁﬁéruéd be
escribed earlier. i t revy e | t 1 i_ncludes a
first Iink of tubirﬁ"éJi f?gﬁa*v’%’ £ %%agp?ﬁgg‘irg%&dr a8 78¢ dover, o Fi-groes
and its other end SHEPARAtLRN GrAlvst 30 couldidbe neplapediwitdf aamimnle- tvarss

contani nati on val wayl®adfre of a typdOx@6wR2id&he art. 1In such a
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end and its other %sappaemgn%iqm@e@wemefm%tsupeuss ddut would retain
the advantage according to the present invention of being
able to switch to a fresh filter, such as filter 19b, when
the first filter 19a is exhausted. Thus, any suitable

15 connecting element can be substituted for the upper anti-

cross contamination valve 30 that is illustrated.

Although the present invention has been illustrated as
an anti-cross contamination urological set, extension
tubing/valve assembly, a Y-type blood/solution set and an

20 anti-cross contamination valve, it should be clear that
various other modifications can be made to the present
invention as herein above described and many apparently
different embodiments of the same can be made without
departing from this scope of the invention. For instance,

25 various known fluid delivery components (i.e., clamps,
tubing, filters, connectors, etc.) can be assembled in
various combinations with the anti-cross contamination valve
of the present invention to produce a wide variety of
medical fluid delivery systems needing a fail-safe against

30 cross contamination, The following is a partial list of
some such medical fluid delivery systems which could utilize
the anti-cross contamination valve of the present invention:
nutritional pump sets, vented Y-type blood pump sets,
arthroscopic irrigation fluid pump sets, cardiac

35 catheterization set, hypodermoclysis sets, Y~type connecting
sets, venoset piggyback sets, irrigation Y-connectors, 4-
lead transurethral resection sets, cystomanometer sets, Y-
type blood volumetric pump sets, Y-type catheter extension



the anti-cross contam nation valve 30. Both of the bag 5 spikes include

caps 17 that are renoved when the set Js actually put intg use,  The
third ports 36 of the two anti- cross contam nation valves 30 are
connected to one anot her with a short segnment of 1V tubing 15. A pair

of filters 19992211, nd 19b are connected in parallel to thePEEUSSOHSt he
second 10 anti-cross contam nation valve and nerge back into a single
|V tube downstream just before drop fornmer 21 and drip chanber 22. A
third length of 1V tubing 13 extends fromighe bottom of drip chanber 22
to'an injecti ongRQy,t mads fheusi oGl ' | a | ating clanp
25 are nounted 15, qQn tﬁe th‘ilsr -(%Ir?gtgh %{;ﬁ{f#%@%éﬁﬁ%{f% | ength of IV
tubing 14 is at3ddgtaption/drpinage; aetsy i ¥nkyper wopnd; frpigation sgte. | ock
or other suitablaparoscopior st ixin-irsigatibon auts, prihaky|y+tSme ®aBBACt OF
28 preferably iyGdls39si8nP | C A I
known t hat qver tine alggliﬁ%ﬁc?llgpgrg,gcgﬁjé% mi%%stiéglﬂ 1f%‘n f"hutsérgﬁ§9a
and 19b need t PIRSEREpLR¥RALLAN Hinds potertial mrpdigatier in @ wides passed
t her et hr o:Jgh. lvatieey of mpedicalplproicedapes aixklidiey khBaké hﬁﬁih&liﬁfgoﬁbdes
necessarily 28 o] idto a ient ile the new 25
sol ution set hafi/l nguggﬁg%vg?i%L:eréévj\%g'c%ﬂ%é‘gf%‘ao s P%ghogco%%& ieéhdt".s “PRYt he
case of the prcsRATOSRERN | BphoTIHEgery, hpel vircapd oo SY¥BEEY, Si npl y rot at es
the | ower val vehyter@scopibaserddis, ki Hap@Isutd by Feah) t Peroidmiorayai | abl e
filter 19b i ap |t m.ght .be prefergble for 30
filters 19§°andég°%ggggléé€a%ﬁaﬁee%&oﬁgiiei%% ey & pr%%{%%% t he
set so that exHeifsPrdnripats ok hepprespnticinventiopy canwbé apmkieditbhout
e}/teL Ibnt e”_UEt ipxpdute Bhei-Ofodd Lﬁdiiﬁam_ina%.’_t?oxﬁ v%l:dﬁ%][‘hlavﬂélféﬁﬁr ok Sewn
Wi ag spi ke n Qrmmuni_cati on [ r . an
alternative it I?11§|§lgaég:h§t' é&w%gda%fsiﬁ'%eepfaﬁeﬁoﬁes\%q’fé‘ &ﬁaﬁ:ﬁ?i‘?‘f%‘?%ﬁff@a and b
inasingle  ©TRAMHGEAS . hotRe rAPoOvVes destaiptidm ishdpbendedstavmexwei t is
unlikely that asnlymiocalifathéy® duiineusinidh 2 PRAOGH: understanding of

the invention and is not intended to limit the legal scope

of the patent which is described solely by the claims as set
forth below:
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égi_r of anti AICF ggggzom g%d/rliﬂllm“llmlﬂ&ﬂllwiﬂnlccszolrlj: ﬁ;t[gt ° atsthIppgsent :

invention, in its nost basic*fofmthi's Set *does not necessarily need
anti-cross cont Y22 n features in 5 order to gain the adva 609708 L al
filters. In other wor ds, the upper anti-cross contam nation valve 30
coul d be replaced with a sinple Y connector and the | ower anti-cross
contam nation valve 30 could be replaced with,a sinple two- way val ve
of ‘a type known in the art. In such a 10 configuration, the set would
still suffer from potenti al cross- corft¥i FRAI¥S bet ween fluid suppl i es
but: woul d retain t he. adwnaahafecresradintgminat hen pradyentompwibsingan of
bei ng able to switc [ I | 19k, ehgN

the first filter 19a isge‘%(ﬂg%s%ég.ﬁﬁuﬁs%ﬂgﬁ ng?tgﬁl‘édﬂlagt‘ﬁ:yoﬁﬁe%“ n pozLs
el enent can be sub%'ﬂ‘i’t%ttéﬂ-rﬁoPWﬁedjcﬁﬁﬁﬁen&n%Fgm salc@:rﬂ%@a&gm’a‘?ﬁ A

val ve 30 that i% i|ipbitss diatdall open intd ahholbod intiErdsent i nvention has

been illustrated as fh-GLO ﬁgﬁi ' | Qi 3

ext ensi on t ubi ng/ vaT\a/\%lggsésg’r?%&y?é% - l%e%f’%%@/‘g{c) Uthll 8§§§e$g%n?' an 20
anti-cross contani ABEeBHPE Ange having ki |lealssé epeaflyithiPassageudy ous ot her
modi fi cati ons can bref@glerdughi;he present i nvention as herein above

e W thoar” M abpa! & Ndh ateaBhbd Y& Uaid VATLENEY Und BELSARENSON

made wi t hout departin romtnrs scope of t I'nveriti on. For 1nstance,
25 various knbhn PrEsidelf Baadd vakperhausingii. e., cl anps, t ubi ng,

filters, connectors, etgaldGa leAstSeREDbESbaddeway iNAludiRy @OERr8Bt £

L e o BRI oty el phlE B AL NETLL LA

produce a w de var d |very®§\£/
fail -saf e agai nst Zdrstreextxdnt gaidathbrd portevwhen| sadhyalyeabpdyt+al | st

of ~ some such U&d'tféﬁédficlviéj Aok Vpo¥i st cilknWesPec® W sl ¥akve  the
DD Sets. vented JORIBESYIGhe Gh B depLerattey, BERLLET ports, HkERDY e,
punp sets, cardiacfirst port being closed when said valve body is in said
first position;
said at least one passageway including a second fluid
passageway that opens a second port of said plurality of
20 first ports to said third port when said valve body is
rotated to a second position with respect to said valve
housing, all of said plurality of first ports, except said
second port being closed when said valve body is in said
second poéition; and

25 means for preventing said at least one fluid passageway
from opening any of said plurality of first ports to one
another.

2. The anti-cross contamination valve of claim 1,
30 wherein sald valve body has a third position that closes all
of said plurality of first ports to said third port.

3. The anti-cross contamination valve of claim 2,
_ wherein said knob includes an indicia that points at said
35 first port when said valve body is in said first position
and points at said second port when said valve body is in
said second position.



35- catheterization set, hypodernoclysis sets, Y-type connecting set s,

venaset _piggyhack sets  Trri Sl - | ead transurathral
resection sets, cystonmanonet gmum‘umm I]r l“{/pe bI ood vol unetric punp

sets, Y-type catheter extension ¢
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I nfusi on sets, acute peritoneal dialysis adm ni stration/drai nage sets,
Y-type wound irrigation sets, | apar osggpi ¢ suction-irrigation sets,

primary Y-type bl oo tran fusion sets and endoscopic irr.i atlon sets.
Thus, the 5 presegt ﬁRFer?ﬂ n CEPRRSC aéﬂﬁaﬁlmﬁpﬁﬁ‘g%tt?%ﬁ Ma30i de
vari ety of nedhbarebﬁGUEGUEGQVEntLuulmgpnduinelnééatsaﬁptualve hounsdmair et hr al

regect i on, endaafr%@ga/ fﬂstth%iﬁﬁpﬁarﬁf@@%ql?pﬁ second 3PP %%Qexter, but
endo- surgery, pe VISC er er,0sc p|c sur 0 nane but a
few. Furthernore, $ %‘F¥e8 eing t%&? ?ﬁﬁé%%ﬁéé P§LEBBPeci at e
t hat t h® plsﬁhél f)ht%t cﬁ‘tqphbapresemnd raaéldt Beqondnsimp dapiried.t o

produce anti-cross contam nation val ves having four or nore ports,

i nstead of three poh éh sha in the described - enbodi nents, The above
description is inteRded 7&Te8s EPHSFW#93§FGntHB§%§§%§Iq¥9&m1ﬁ'an art
and an under st shdrein csaid att leastvemdt ipassagewayg, Nsaid nfiastcgaksageway t he

legal scope  an@f sh6 RAUMY pHREEelsy B BeHy 30! Sldsddewhle ! @i ms as
set fcnah bel ow
1
6. The anti-cross contamination valve of claim 2,
vherein said at least one passageway includes an elbow
passageway; and
said first port is substantially aligned with said

15 second port, which are both substantially orthogonal to said
third port.

7. The anti-cross contamination valve of claim 2,

wherein said first passageway is substantially parallel to
20 said second passageway.

8. The anti-cross contamination valve of claim 7
wherein said plurality of first ports includes at least one
additional port; and

25 said valve body includes at least three passageways
substantially parallel to one another.

9. An anti-cross contamination ¥Y-type blood/solution
30 set comprising:

a first length of tubing having a bag connector mounted
on one end;

a second length of tubing having a bag connectoxr
mounted on one end;

35 an anti-cross contamination valve having a plurality of
first ports that include a first port and a second port,
said first port being attached to the other end of said
first length of tubing, said second port being attached to
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14 _ - 1. An anti-cross

contam nation val ve conpri si nguﬂﬁi”m" "Mm"t;e housi ng having only a

plurality of fl{"?’f’ﬁﬂ{é [ ifferent fromsaid Iurallty
al |

of first 5 por open into a ol Tow interior; "%‘;

body rotatably nmounted within said holl ow I nterior and having at | east
one fluid passageway t her et hr ough; a knob attached to said
val ve body and extending 10 outside of said yglve housing; sai d
at | east one passageway incl udi n afirst flud passageway that opens a
first port of sai o"—g‘tﬂ ﬁ% PFt?f“‘Bf° saigdj pegong kength §§| BRiG d SBdA: VekER

sai-d val ve body i salso haciages third boettdpffdridn®n £ubhhsd b FAGratatgadbel

val ve 15 housi ”gcﬁﬁ‘sl: BE éé'aﬁxc? étléra%% EXBS%;J\}ern%tineo%igm ef‘ﬁﬁpﬁoei%gn sy

first port being osed St posi
said at |east one Ya &&e 9‘?mmdﬁfn§iﬁs%d&ﬁﬁftfl ui d passageway t hat
opens a second5sport of asairdppEowmds taxtathed tcilsfﬁtd mhﬁ.i:& pertsaid third port

when said val ve body ig gFF-P gﬁsal%g‘gtgcﬁggo&g 8% g%}rperespect to

sai d val ve housi ng, ura e’xcept sai d
second port being cl oséd thfad %%@Wﬂfvéubm ‘Pisth r?@a?ﬂd attagheshgo said

position; and 25 drip chambér f&id Rine1anéttfons Pottat mbeAtéd Wif iftlsUbtner
passageway freq{g .opening any of said plurality of first ports to one
anot her . ‘2. The anti-cross contamination valve of claim1, 30
wherein said V8 ve body K&3™a Rernted)@spundnsaihithiirdsdength of tubdngsappd

plurality of first portss foar§Ri eddtl @£0@ubing with one end attached to said
injection port and a connector on its other end.

10. The anti-cross contamination Y-type blood/solution
15 set of claim 9, wherein said valve includes:
a valve housing having said first port, said second
port and said third port that open into a hollow interior;
a valve body rotatably mounted within said hollow
interior and having at least one fluid passageway
20 therethrough; -
a knob attached to said valve body and extending
outside of said valve housing;
said at least one passageway including a first fluid
passageway that opens said first port to said third port
25 when said valve body is rotated to a first position with
respect to said valve housing, all of said plurality of
first ports, except said first port, being closed when said
valve body is in said first position;
said at least one passageway including a second fluid
30 passageway that opens said second port to said third port
when said valve body is rotated to a second position with
respect to said valve housing, all of said plurality of
first ports, except said second port, being closed when said
valve body is in said second position; and
35 means for preventing said at least one fluid passageway
from opening any said plurality of first ports to one
another.



3.:.The anti-cross contaninap+eﬁ—vaTVé’—T'ET5rh12 wherein said knob

i ncludes an_indicia that poin ““ SL_pQLl_MIEHLJRMJLAEHAHLJMMAL___
is insaid first position 1@“ “ ald second port when said
c

val ve body is in said se posi t¥ orf. C
L M SWORG2218 22118 _ PEHUSIGN0708 4
The anti-cross contam nation valve of claim 3, wherein said preventing
nmeans i ncl udes said val ve housi ng having a first stop barrier and a
second stop barrier; said val ve dy being restricted to rotating

between 5 said flrst stop barrier and sald second stop barrier. -
5. The anti-cross cbht afReaBRbA-GEPSRe ontamination Y-typrebiPRd4iselitdon east

one passagewaysetasfl dlaifmi 1pASEREEWRRY said alve Bolyshaend tRssdgeway are a

Si ngl € _passageygyy thQx that f:l?sés as.lh.l.e o@”‘&hi&g@ﬁfu&%&l %“@iég@g’%&@ of

claim 2, erern sai Ohe passa es an
passageway; an@nd to said §HﬁﬁdfP?§§ port is substantially aligned with said
15 second sort, mhlch are both substantially orthogonal to said third

\F/)\Agtra‘t;el n said fi rst g0° A enti 038 OnLt"c %"'?%'aefoxa*-\ég’lp%f bi%gaﬂglu ien

Passagemay i's su sal d second
passageway. set of claim 11, wherein said knob ncludes an indicia that

points at said first port when said valve body is in said
first position and points at said second port when said
10 wvalve body is in said second position.

13. The anti-cross contamination Y-type blood/solution
set of claim 12, wherein said preventing means includes said
valve housing having a first stop barrier and a second stop

15 Darrier;

said valve body being restricted to rotating between

said first stop barrier and said second stop barrier.

14, The anti-cross contamination ¥Y-type blood/solution
20 set of claim 13, wherein said at least one passageway, said

first passageway and said second passageway are a single
passageway.

15. The anti-cross contamination Y-type blood/solution
25 set of claim 11, wherein said first passageway is
substantially parallel to sald second passageway.

16. A Y-type blood/sclution set comprising:
a first length of tubing having a bag connector mounted
30 on one end;
a second length of tubing having a bag connector
mounted on one end;
a connecting element with a first port attached to the
other end of said first length of tubing, a second port
35 attached to the other end of said second length of tubing,
and a third port:;
a valve having an inlet port, a first outlet port and a
second outlet port, said inlet port being connected to said



8.. The anti-cross contanination valve of claim?7 wherein said plurality

of first ports includes at le | onal port; and 25 sai d
val ve body includes at | east ﬁm““ﬂulmmmm‘ _ substantially parall el
to one anot her. 9. *An‘anti-tross ‘contamination Y-type

bl ood/ sol ut i onVIY96/28H8 conpri si ng: a first length of P&E(HFWW&W ng
a bag connector nounted on one end; a second |l ength of tubing
havi ng a bag connect or ~mounted on one end; 35 an anti-cross
contam nation valve having a plurality of 1 first ports that include a
first port and a second port, said first “port being attached to the

ot her end of sai dthirdfpest dfesgil oéniediiing edemensecaidl yalvepbiving a

?LtaCPﬁd to 4 of fi;!@’8@%§%§§H3intﬁhichts?}d inlet_portlis connecred wiich

e other end of sai con ngth of tubjng,, said valv al so_having a
third port differ Satds FoRremrist. Party A h1e°Bhrey Hafing g 3eRgade o
preventing flui d fPosdthenweewhkiich saidoinketi porttuial copnedted withpsaid; 5

a drop forner gttaghedat Sushéd gdpic;d port; ~a drip chanber attached
to said drop former: "y e AL $abR G Nod kB9l L 2c3Mcreq to

said first outlet port of said valve;
a second filter with an outlet and inlet connected to
said second outlet port of said valve; said outlet of said
10 first filter being merged with said outlet of said secoﬁd
filter into a merged outlet;
a drop former attached to said merged outlet;
a drip chamber attached to said drop former;
a third length of tubing with one end attached to said
15 drip chamber and an injection port mounted on its other end;
a clamp mounted around said third length of tubing; and
a fourth length of tubing with one end attached to said
injection port and a connector on its other end.

20 17. The Y-type blood/solution set of claim 16 wherein
said connecting element is Y connector.

18. The Y-type blood/solution set of claim 16 wherein
said connecting element is an anti-cross contamination
25 valve.

19. The Y-type blood/sclution set of claim 16 wherein
said valve is an anti-cross contamination valve.

30 20. The ¥Y-type blood/solution set of claim 16 wherein
said first filter is detachable and replaceable with a new
filter.



dri-p chanber and an injection port nmounted on its other end; 10 a

clanp_nounted around said third | ength of tubing. and —afourth
| ength of tubing with one end attached to said injection port and a
connector on its .other end. 10. The anti-cross contam nation
Y-type bl oodwostsaeilen 15 set of claim 9, wherein said val verCcnusesihozs

a val ve housing having said first port, said second port and said third
port that open into a hollow interior; a val ve body rotatably
mounted within said hollow ¢ interior and hgging at |east one fluid
passageway 20 therethrough; a knob attached to said val ve body
and ext endi ng out si de of said val ve housing; said at | east one
passageway i ncl udi ng first fluid pAssageway [N Y rst

port to said thiv. 25 when d§ Zl e body 1s &b
posi-tion with Lesf|mct to sai 6 Usigy T ality of
first ports, eXd@&t sHid first polft, being closed val ve body

is in said first posiffon;
a second fluid 30 pasgageway t hat
when said val ve body {|s rotated t

sai d val ve housi ng, | of said p |t% of 2 ept said
second port, bel sed when sa al v&26Sow(ls in said
position; and 35 k means for freventing said at\l east one
passageway fromoxeni ng any/faid plurality of T #to one
anot her. WO 96\\\
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17 - 11. The anti-cross contanination Y-type bl ood/sol ution set

of ¢laiml1Q _wheraln said valve body has a third position that closeg

all of said plurality of first ports and to said third port. 5

12. The anti-cross contam nation Y-type bl ood/sol ution set of claim11,
wher ei n sai WRAER1Ic| udes an indicia that poi nts at sACEYSINT08,0 ¢
when said valve body is in said first position and points at said
second port when said 10 valve body is in said second position.

13. The anti-cross contam nation Y-type bIooqhﬁolution set of claim 12,
wherein said preventing neans includes said val ve housi ng having a
first stop barrier 8@l a second stop 15 barrier; sai d val ve body
bei.ng restricted to rotal™Qg between said first stop barrier and said
second stop barrier. 14. The a ross contam nation Y-type

bl oed/ sol ution 20 set of claim 133wherei 5 a s @
sai d first passageway and sai d seeerd pksjageway are a single
passageway. 15. The argg -cross '
bl ood/ sol ution 25 set, ,of cl gk c
substantially paralle 4 v ~ ;

bl ood/ sol ution set conpri si
bag connector nounted 30 AORRNE ?‘ Sec ok gt h of tubing
havi ng a bag connect or a7 ‘ QLD

42

34 43 44 35

e

’

&+

&

N

38

W

41

Wi
)

V"

¢
\Y/]

/I);&\
W
B

\

31 42

s/l

QQ
YTz ‘

31’

- 36
Figure 4a Figure 4b



a connecting element with a first port attached to the ot her end of

said first length of tubing g second porf 35 attached to the otherend of
sai d second | ength of tubing, and a third port; a val ve
having an inlet port, a first outlet port and a second outlet port,
said inlet WOWBHBng connected to said WO 96/ 22118CT/US6/00708

PCT/ US96/ 00708 18 third port of
sai d connecting el enent; said val ve having ¥4 first position in which
said inlet port is connected with said first outlet port, d said
val've having a second position in whichygate—{fllet port is Ted
wth said 5 second outlet port; a first ter with utl et and
an .nlet connected to said first outlet %o sai d val ve, 7¢ a
second filter with an outlet and inlet conneéed t sai d seffond out| et
port of said valve; said outlet of said 10 first filter beingjimrerged with
said outlet of saa seb6nd filter into a mergedjjoutl et; a drop

former attached to
said drop forner;
to said 15 drip
a clanmp nnunt$%

| engt h of tub

connector on its ot
of claim 16 Hﬁ‘ &N

d\rergé& outl et ; a dfji p chanber tached to
{ third | ength of Jaki-rmotwith one en ched
an injection port nounfled on its otther end;
hird | ength of tubing; \gnd a fourth
< attached to said i fN\ection rt and a

. 20 50 17. The Y-ty bl pogffsol uti on set
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sai-d connecting elenent is Y connector. 18. The Y-type
bl oadlsoluticnesat. of cl aim 16 wherein said _copnecting elenent is a0

anti-cross contam nation 25 val ve. 19. The Y-type

bl ood/ sol ution set of claim 16 wherein said valve is an anti-cross

cont am nat i OO 30 20. The Y-type bl ood/ sol utRGHDSENO7§ cl ai m
16 wherein said first filter is detachable and repl aceable with a new

filter. L1k




