1 FOR FLASHBACK BLOOD COLLECTI ON NEEDLE W TH NEEDLE SHI ELD BACKGROUND OF
THE INVENTION 1. Field of the Invention [0001] A shieldable bl ood

coll ection needle assenbly with a flashback chanber for providing
confirmation of venous entry. 2. Description of Related Art [0002] Needl e
assenblies are used for collecting specinmens of fluid, Bich as blood, from
a patient. Sone such needle assenblies dre intended for use with an
evacuated tube, such as tubes sold under the trademark VACUTAI NERTM by
Becton Di ckinson. Needle assenblies for use with an evacuated fluid
collection tube include a needle hub wth a proximl end, a distal end and
a passage extendi ng between the ends. The needle assenbly further includes
at | east one needle cannula nmounted to the needl e hub. The needle cannul a

i ncludes a sharply pointed distal end that projects distally beyond the
needl e hub, a proximal end that projects proxinmally beyond the needl e hub
and a lunen that provides comuni cation between the opposed ends of the
needl e cannul a. Sone needle assenblies include separate proxinmal and di stal
cannul as and rely upon a portion of the needle hub to provide conmunication
between the lunens of the respective cannulas. The distal end of the needle
cannul aFORi FAASHBAGK\BL @@]B € QLUBSCTIONN NEEDUE WildhNEERhEr BHIGED
piercing the skin of the patient and accessing the vein or other source of
fluid that is to be collected. The proximal end of the needle cannula is

or oxi pal end of "the bl eRERREMS TR RTE AANTION G hy 8 heed <

pi erceabl e reseal able nulti-sanpl e sl eeve.

1. Field of the Invention

[0001] A shieldable blood collection needle assembly with a flashback chamber for

providing confirmation of venous entry.
2. Description of Related Art

[0002] Needle assemblies are used for collecting specimens of fluid, sach as blood,
from a patient. Some such needle assemblies are intended for use with an evacuated
tube, such as tubes sold under the trademark VACUTAINER™ by Becton Dickinson.
Needle assemblies for use with an evacuated fluid collection tube include a needle hub
with a proximal end, a distal end and a passage extending between the ends. The needle
assembly further includes at least one needle cannula mounted to the needle hub. The
needle cannula includes a sharply pointed distal end that projects distally beyond the
needle hub, a proximal end that projects proximally beyond the needle hub and a lumen
that provides communication between the opposed ends of the needle cannula. Some
needle assemblies include separate proximal and distal cannulas and rely upon a portion
of the needle hub to provide communication between the lumens of the respective

cannulas. The distal end of the needle cannula typically is beveled to a tip that is



The sl eeve is conpressed by the rubber stopper of the evacuated tube and
punctured by the proximl end of the needle cannula as the proxi ml end of
the needle cannula is urged into comunication with the evacuated tube.

[ 00031 One problemw th collecting fluid froma patient relates to
uncertainty during attenpts to access the proper source of fluid in the
patient. For exanple, a blood <collection procedure typically requires the
phl ebot omi to.visual L.y locate vei.n then to enter the.vein with the
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entered. The low pressure wthin the evacuated tube then cooperates with

t he hi ghateefleasmuta tybidally iblcovereddy gaeadlatpécracdilevesehldbl®aniliishmpidisletude.
The flow of blood into the tube may be the first positive indication to the
phl ebot onfht sleewg ist eempressed by the sebberadepnernisthp evacuaied $uke and pryaciused byl
fl ow of b]ood al on he | on eedl e .cannul a and | nt e evacuat ed .t ube may
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pressure .| ev A, r -sectional dinensions of the needle
cannu|a.‘#ﬁ@ﬁ%ﬁV%@@%%%$§¥ﬁﬁE@%QYﬁﬁgF%Vﬁﬁéthe absence of an i medi ate fl ow of
bl ood as being a sign that the blood vessel was not targeted properly, when
in fact t[gﬂoa s efeeprobldn With lﬂoﬂ_ebﬂiﬁgcﬂdiﬂ GYorha phenteredsdd t6 dincBRSINMRYIUBR g
attributable to pressure and fluid fTow characteristics. Thus, the

phl ebot oniteimpteytouactese tharprbpemisdotmdeans tthed neetlieepatiehtst &or d¢xaenplbpadblood
collection_ procedure again. As a result, time is wasted and trauna for the
pati ent ieoliendor psecedurntypically wwquings thiphlsbptonpsetesvisuelhy lgqats & vent ardthean

needl e ast%eeanclarl fhe 9&in Witk ¢ (e:I ecﬂst\é\f tCItl]d of tﬁe needle cannula. The phlebotomist may not

have a positive indication of venous entry at this stage. An evacuated tube then is placed
in communication with the proximal end of the needle cannula once the phlebotomist is
reasonably certain that the targeted blood vessel has been entered. The low pressure
within the evacuated tube then cooperates with the higher pressure of the blood to
generate a flow of blood into the tube. The flow of blood into the tube may be the first
positive indication to the phlebotomist that the targeted blood vessel has been accessed.
The initial flow of blood along the long needle cannula and into the evacuated tube may
take a relatively long time based on several factors, including the relative pressure levels
and the length and cross-sectional dimensions of the needle cannula. The phlebotomist
may interpret the absence of an immediate flow of blood as being a sign that the blood
vessel was not targeted properly, when in fact the absence of a visible blood flow in the
evacuated tube may be attributable to pressure and fluid flow characteristics. Thus, the
phlebotomist may unnecessarily withdraw the needle and start the blood collection
procedure again. As a result, time is wasted and trauma for the patient is increased. In

view of the above problems, many fluid collection needle assemblies are provided with a
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fl ashback chanber that communicates with the needl e cannula. The fl ashback
chanber typically is fornmed at |east partly froma transparent or
translucent material and is intended to receive a portion of the blood flow
shortly after a vein has been accessed properly. [00041 The bl ood
col l ection needle assenbly is withdrawmn fromthe patient after a suitable
nunmber of sanpl es have been coll ected. The used needl e assenbly then is
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to or near the needle hub and can be rotated from an open position where
t he needlcangalanithmediatelypafied tho needleosarthulpdsist bewn witdideawhefrogedhe pasientl a

is shielded. Shields of this type also work very well and are w dely

accept ed.Shidlde e takea many differentformshilingexashilel wnemshickdsdelgseand iaca distal
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Shields of this type create the risk of an accidental needle stick during shielding if the
shield is misaligned with the needle cannula. Some shields of this general type are
provided with enlarged collars that are intended to minimize the risk of accidental sticks
during shielding. However, shields of this general type are not preferred. Other shields
are telescoped over the needle hub and can be moved distally over the needle cannula to
effect shielding. Shields of this general type are safe and effective and are used in many
situations. However, shields of this type can interfere with the normal usage of some
medical implements. Other shields are hingedly mounted to or near the needle hub and
can be rotated from an open position where the needle cannula is exposed to a closed
position where the needle cannula is shielded. Shields of this type also work very well
and are widely accepted. However, the existence of a hinged shield on a fluid collection
needle assemblly with a flashback chamber is intuitively problematic in view of the

complexities of providing both shielding and an unobstructed view of the flashback

chamber.

(VS



conpl exities of providing both shielding and an unobstructed view of the

fl ashback chanber. n a SUMVARY OF THE | NVENTI ON [ 00051 The subj ect
invention is directed to a shieldable fluid collection needle assenbly. The
needl e assenbly includes a housing with a proximal end wall, a distal end
wal | and an external sidewall extending between the proximal and distal end
wal I's such that a chanber is defined between the end walls and the external
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t he housitim@ugh the proximal end wall of the housing and a distal passage extends through the
distal end wall of the housing. The proximal and distal passages maybe axially aligned
with one another. The housing may further include an internal sidewall extending
proximally from the distal end wall and surrounding the entry of the distal passage into

the chamber. The internal sidewall also is a transparent or translucent material.

[0006] The needle assembly further includes a distal cannula mounted in the distal
passage of the housing and projecting distally beyond the housing. The distal cannula
includes a distal end spaced externally from the housing. The distal end may be beveled
to a tip that is sufficiently sharp to pierce skin of a patient. The distal cannula includes a
lumen that extends from the distal end of the distal cannula and communicates with the

chamber of the housing.

[0007] The needle assembly further includes a proximal cannula mounted in the
proximal passage of the housing. The proximal cannula includes a proximal end that
projects proximally beyond the housing. Additionally, the proximal cannula includes a
lumen that extends from the proximal end and into communication with the chamber.
The proximal cannula also includes a distal end that may extend into the chamber so that

the proximal end of the distal cannula and the distal end of the proximal cannula
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[ 00071 The needl e assenbly further includes a proximal cannula nounted in
the proximal passage of the housing. The proximl cannula includes a

proxi mal end that projects proximally beyond the housing. Additionally, the
proxi mal cannula includes a |unmen that extends fromthe proxi mal end and
into conmuni cation with the chanber. The proximal cannula al so includes a
distal end that nmay extend into the chanber so that the proximl end of the
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the distal end of the proxinal cannula may projec xially into th
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assenbly of the subject invention further includes a shield that may
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first
cannula will occur at a location at or substantially adjacent the distal end wall of the

housing. In a preferred embodiment, the housing may have the internal sidewall
described above and the distal end of the proximal cannula may project axially into the

cylindrical space bounded by the internal sidewall.

[0009] The needle assembly of the subject invention further includes a shield that may
be hinged to a location on the housing proximally of the location where the first
indication of flashback occurs. The shield initially is in an open position where the shield
is spaced from the distal cannula and the chamber. Hence, the shield does not impede
usage of the distal cannula or visual observation of the chamber when the shield is in its
open position. However, the shield can be rotated from the open position to a closed
position where the shield surrounds the distal cannula. The shield and/or the housing
may include at least one locking element for locking the shield in the closed position.
The locking means can include a resiliently deflectable cannula lock configured for
engaging the needle cannula when the shield is in the closed position. The shield may

further include locks for engaging structure on the housing when the shield is in the



i ndi cation of flashback occurs. The shield initially is in an open position
where the shield is spaced fromthe distal cannula and the chanber. Hence,
the shield does not inpede usage of the distal cannula or visual
observation of the chanber when the shield is in its open position.
However, the shield can be rotated fromthe open position to a cl osed
position where the shield surrounds the distal cannula. The shield and/or
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position. The engagenent between structure on the shield and structure on

the housingggerayntf betoleenrthe ghiedd kndhthestuing hrayt be pedvdded pposariliyofor audible
Alternatively, primary 1locking of the shield in the closed position may be
achi eved apy ta¢tde dadication Dﬁeﬂkmp%id shieddingngagenent between the shield and the
housi ng may be provided primarily for audible and tactile indication of

conpl ete shielding. DESCRI P [ IG 1 is an expl oded
perspective view of a needl@tm&bﬁ m@%@}&qi the i nvention.
[0011] FIG 2 is a longitudinal cross-sectional view of the needl e assenbly

. ¢ 121 . . . : .
Besontl y PFE FRY, Fis ) ExpiRdks iErmlek B RATlor Aedll SEb, IE altitathe with
bef ore bghothwh@iegd i n communi cation with an evacuated tube. [0013] FIG 4

is a longitudinal cross-sectional view of the needl e assenbly during use

[0011] FIG. 2 is a longitudinal cross-sectional view of the needle assembly prior to use.

[0012] FIG. 3 is a side elevational view of the needle assembly after being placed in
communication with a blood vessel, but before being placed in communication with an

evacuated tube.

[0013] FIG. 4 is a longitudinal cross-sectional view of the needle assembly during use

and after being placed in communication with an evacuated tube.

[0014] FIG. 5 is a side elevational view of the needle assembly after complete

shielding.
DETAILED DESCRIPTION

[0015] A needle assembly in accordance with the subject invention is identified
generally by the numeral 10 in FIGS. 1-5. Needle assembly 10 includes a housing 12
with a proximal end 14, a distal end 16 and a generally frustum-shaped outer sidewall 18
extending between the ends. Outer sidewall 18 is formed from a transparent or

translucent plastic material and defines a chamber 20 within housing 12 between



and after being placed in comunication wth an evacuated tube. [0014] FIG
5is a side elevational view of the needl e assenbly after conplete
shi el di ng. DETAI LED DESCRI PTI ON [ 0015] A needl e assenbly in accordance with
t he subject invention is identified generally by the nuneral 10 in FIGS
1-5. Needl e assenbly 10 includes a housing 12 wth a proxinal end 14, a
distal end 16 and a generally frustun}shaped outer sidewal l ext endi ng
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al so communi cates with chanber 20. Housing 12 further includes a
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can be observéd fromlocations ext ernally of needle asse er 26
comuni caegdilywisible feorhdoc@ibnsandernall e fchaegde ] M8y Bhis mmtsidmale 240nan

i ndi cation of flashback.
this embodiment defines a flashback chamber 26, and fluid collected in flashback
chamber 26 can be observed from locations externally of needle assembly 10. Chamber
26 communicates with chamber 20, and hence chamber 20 may also contribute to an

indication of flashback.

[0016] Needle assembly 10 further includes an IV cannula 30 with a proximal end 32, a
distal end 34 and a lumen 36 extending between the ends. Distal end 34 of IV cannula 30
is disposed externally of housing 12 and is beveled to a sufficiently sharp tip for piercing
skin and tissue of a patient. IV cannula 30 is mounted in distal passage 22 of housing 12
so that proximal end 32 of IV cannula 30 is substantially adjacent distal end 16 of
housing 12. Thus, lumen 36 through IV cannula 30 communicates with flashback

chamber 26 at a location substantially adjacent distal end 16 of housing 12.

[0017] Needle assembly 10 further includes a non-patient (NP) cannula 40 mounted in
the proximal passage at proximal end 14 of housing 12. NP cannula 40 includes a
proximal end 42 disposed externally of housing 12, a distal end 44 disposed in flashback
chamber 26 and a lumen (not shown) extending between the ends. The proximal end 42

is beveled to a sufficiently sharp tip for piercing a rubber stopper of an evacuated tube as



[ 0016] Needl e assenbly 10 further includes an IV cannula 30 with a proxi nal
end 32, a distal end 34 and a |unen 36 extendi ng between the ends. Di stal
end 34 of IV cannula 30 is disposed externally of housing 12 and is bevel ed
to a sufficiently sharp tip for piercing skin and tissue of a patient. IV
cannula 30 is nmounted in distal passage 22 of housing 12 so that proxi nal
end 32 of IV cannula 30 is substantially adjacent distal end 16 of housing
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di stal end 44 disposed in flashback™ chanber 26 and a |unmen (not shown)

ext endi ndl.Detinveen the ends. The proximal end 42 is beveled to a
sufficiently sharp tip for piercing a rubber stopper of an evacuated tube as
7 explained further herein. The lunmen through NP cannula 40 is aligned
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inpervious to liquid and fluid. However, sleeve 46 also is fornmed froma

mat eri al pibajeable byepridimal phédesiNE daynplaok and tleatds 42sihéntNPresealablea F@usnd
that is resiliently reseal able. Thus, the rubber stopper of an evacuated
t ube can the rubherdstappemef ag|evageatad tabel cap lbe wrggdeagainst sleeve 46 and will cause

sleeve 46 to collapse distally. As a result, the beveled tip at proximal end 42 of NP
cannula 40 will pierce through sleeve 46 and through the rubber stopper on the evacuated

tube.

[0019] IV cannula 30, NP cannula 40 and housing 12 cooperate to provide an early
indication of venous entry due to the flashback of blood in chamber 26 and/or chamber
20 of housing 12. However, other flashback designs can be incorporated into the needle
assembly of the subject invention. These other designs include arrangements were blood
first fills the equivalent of sleeve 46 on needle assembly 10 and then flows into a
flashback chamber. Still other designs include the use of a vented plug. Flashback
chamber designs that can be incorporated into the subject invention are shown, for

example, in U.S. Patent No. 5,542,932, U.S. Patent No. 5,824,001 and others.

[0020] Needle assembly 10 further includes a collar 50 securely mounted around
proximal portions of housing 12. Collar S0 may be secured mechanically in position on
housing 12, may be bonded to housing 12 or may be molded as part of housing 12.

Collar 50 includes a proximal end 52 substantially aligned with proximal portions of
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sl eeve 46 to collapse distally. As a result, the beveled tip at proximal end
42 of NP cannula 40 will pierce through sleeve 46 and through the rubber
stopper on the evacuated tube. [0019] |V cannula 30, NP cannula 40 and
housi ng 12 cooperate to provide an early indication of venous entry due to
t he flashback of bl ood in chanber 26 and/or chanber 20 of housing 12.
However, other flashback designs can be incorporated into the needle
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end 54 of collar 50is provided with a C shaped hook 56 generated about an
axi s t hatprejdceind<S8& alan passes esynmmmetyicaHy ribitom ghGhe oavelPatcdintallead 83 of°bV Icannila
further includes a (;hevron-shqsg rojection 58 at a_location dianmetrically

aped
opposi t e Hbokowsger, apofhgr esrpasiimertsaliar S8 may be setatablymennied toheusing dRs0 a

pl ane PaShal the girgg%artibﬁacl)% the plane passing symmetrically through hook 56 and through

projection 58 can be varied relative to a plane passing symmetrically through the bevel at

distal end 34 of IV cannula 30.

[0021] Needle assembly 10 further includes a shield 60 with a proximal end 62 and a
distal end 64. Portions of shield 60 near proximal end 62 include a hinge pin 66 that is
snapped into engagement with hook 56 so that shield 60 can rotate relative to hook 56
from an open position shown in FIGS. 1 and 2 to a closed position shown in FIG. 5. In
the open position, shield 60 is spaced from IV cannula 30 and is aligned to IV cannula 30
at an obtuse angle of about 120°. The preferred orientation of collar 50 relative to the
bevel at distal end 34 of IV cannula 30 provides a clear indication of the preferred bevel-
up orientation of IV cannula 30 that is employed by most health care technicians during
use. Additionally, the orientation of collar 50 on housing 12 ensure that shield 60 will
not interfere with the view of IV cannula 30 during insertion. The above-referenced
option of a rotatable collar enables the user to select a preferred orientation of shield 60
relative to the bevel at distal end 34 of [V cannula 30 and relative to the patient and other

medical equipment that may be placed in communication with the patient. Portions of
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t hrough C-shaped hook 56 and through the dianetrically opposite
chevron-shaped projection 58 also passes symetrically through the bevel at
distal end 34 of IV cannula 30. However, in other enbodi nents collar 50 may
be rotatably nmounted to housing 12 so that the orientation of the plane
passi ng symretrically through hook 56 and through projection 58 can be
varied relative to a plane passing symmetrically through the bevel at

di stal end. 34 of |1V cannula 00211 Needl e ass 0. furth in es a
Shierd conigtd 0epr sRPia Bnd o3RG e o SR indSidePolS et LK o
near prox| 106G | ¢d dall N ' ' nt
w th hooroeeL O &P YR i Tubhr O sRLRal J0Af 1 SRARREERASS ST SIRAERET

posi ti on ;38QuhcddnafdrChy al diighcd thet 8qed19RExResdS HRNWIAVSY bitelkidewall 18 of

t he open position, shield 60 is spaced from 1V cannula 30 and is aligned to
| V cannullmuSing . Fhusktidoeallndd eandf72admsily chthe rbhated roaf @pposite eespetiat istdes of
collar 50 relative to the bevel at distal end 34 of |V cannula 30 provides

a clear iofdpetsr istdevedll tIfe aprsbiaddr @l ipaptdted upithin baekt$on The (widsaspasing 3¢
t hat | npl t heal t. t echni ci dyri . Additi 1y,
the or; emtGamain B ded e SE G Shirevations, & fhe ook FBRiabst i | Phbarel

interfere Ekéﬁ gg%io?‘é’i&% Y ﬁ??lg('tl’ggl %O%rggphmgeﬁd‘g?feif ﬁeldT(ﬂ?are formed with |

above-refere Ion or aro ar ena e user to se

preferreq Pt @RicAbs 99 £id 36ir&dptchlely’ €Callhy BatcRed 18 RAVES al cOhBERedBtnf

of IV cannula 30 and relative to thé patient and other nedical equi pnent
that nmay ih® phgapethdnt wolmohey ot stapedi latcht 58 qratoldnt 50.PcFép ovidl 68 is revidetid
60 near proximal end 62 further include a top wall 68 and sidewalls 70 and
72 that Withjascarrdy emtacside hampseon thw peifaess fasing asaxalrpm videwals 78 and 72 to

DOl e ot o800 S PRAGR PR SIRHAE%S HBhngR 3T &

enhance frictional engagement by the thumb or forefinger when rotating shield 60.

[0022] Shield 60 narrows at locations between top wall 68 and distal end 64 and defines
a substantially U-shaped channel of sufficient width to receive IV cannula 30. As shown
most clearly in FIG. 5, channel 78 is sufficiently long to encompass all of IV needle 30.
Interior portions of channel 78 include a resiliently deflectable cannula lock 80 that is
angled from one sidewall of channel 78 toward the opposed sidewall and toward the top
wall. Cannula lock 80 will yield in response to contact with IV cannula 30 as shield 60 is
rotated toward IV cannula 30. Cannula lock 80 is further dimensioned to move passed IV
cannula 30 when shield 60 approaches the closed position. Hence, cannula lock 80 will
return resiliently toward an undeflected position and will trap IV cannula 30 within shield
60. Although the figures herein depict a single cannula lock 80, plural cannula locks may
be provided. Additionally, cannula locks may extend from each of the two sidewalls of
U-shaped channel 80. Other structures for locking IV cannula 30 in shield 60 can be
provided. These include other configurations for plastic or metal cannula locks that

deflect in response to contact with IV cannula 30 and then resiliently move to trap IV
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housi ng 12. Thus, sidewalls 70 and 72 easily can be rotated on opposite
respective sides of outer sidewall 18 as shield 60 is rotated within hook
56. The wi de spacing of sidewalls 70 and 72 also facilitates observations
of the flashback chanmber 26. Qpposed facing surfaces of sidewalls 70 and 72
at proximal end 62 of shield 60 are formed with collar catches 74 and 76
respectively. Collar catches 74 and 76 are configured to snap into
engagenent mﬁthgﬁh vron-shq ed latch 5 n collar, 50. Top wall 68 is. |
provi ded 2R R érlﬁgwtb‘fe Vabbei ¢ MayHEAYLTF FSEE fOFER 1R SRR PCHY AN,

o1 devel | 5 IaElafan bl KU BES b RSGR Uet, on act bt on fand: o

or forefinger when rotating shield 60. [0022] Shield 60 narrows at | ocations

bet ween gomqal Neb8eaRskHbSt A fgfkrGfclaind dafV Bigsld 82 andatapishald 34%@{9@»@3(’
la 30. As sh early

channel of sufficient wwdth to receive |V cannul a shown nost c

in FIG Despeotnel®l oveB IVscanmbifa 30 antd INP camgult dlesicofiipgivnall retaindd\omesidreSBO.
Interior portions of channel 78 include a resilient|ly deflectable cannul a

| ock 80 tShaelds 82 andg84dan boseparatesi bewalappodprediaapplicatdrn efvanldinghan dempalsehd
sidewal | and. toward the top wall. Cannula lock 80 will yield in response to
cont act JW@%?qgfgaﬁhnula 30 as shield 60 is rotated toward |V cannul a 30.
Cannul a lock 80 is further dinensioned to nove passed |V cannula 30 when

shield 6 I o i : -2 Al A

etarn rdUPPRERRVER shafimbln 6 BRRLbY At NRERng RO AG SF g il s and
30 wi t hi Rh&hitgleddinB0disA tehauph of ousingU1 BSnfteh SlédRERbIer 865! BHISd GONHENas
|l ock 80, plural cannula |ocks nmay be provided. Additionally, cannula |ocks
may extendtdtedintoabb faflytdpent posisonahaivnsinoFIGS- $ heyde? winarsrsblield060 X kygaced
structures for |ocki ng IV cannula 30 in shield 60 can be provided. These

i ncl ude dterar] VeemmuddQandns atignegtabY icenanlandd af arcebise anglecidsabional 20°. IV

? gf lt reg;) Il ield 8 then its%e?n%r{}egcftroxm\j ft? eln\g/ageamner:]ﬁ{l \%itﬁocoqﬁg Std] ei}hreepsljnlleli)gtg}lliglt en’
guides distal end 34 of IV cannula 30 into a targeted blood vessel. A pressure differential
between the blood in the vein and the pressure within housing 12 will cause blood to flow
through lumen 36 of IV cannula 30. Blood will appear in flashback chamber 26 very
quickly after access to the blood vessel has been attained. This blood can be seen in
flashback chamber 26 by the phlebotomist due to the disposition and alignment of shield
60 in the open position. The phlebotomist then inserts an evacuated tube 88 into needle
holder 82. Evacuated tube 88 includes a rubber stopper 90 that collapses sleeve 46
distally. As a result, proximal end 42 of NP cannula 40 pierces rubber sleeve 46 and then

pierces stopper 90 of evacuated tube 88. The phlebotomist accumulates one or more

samples of blood in this manner.

[0025] After collecting the last sample of blood, the phlebotomist urges needle
assembly 10 and needle holder 86 from the patient and immediately exerts pressure with
a thumb or forefinger on top wall 68 of shield 60. As a result, shield 60 rotates about

hook 56 into a closed position, as shown in FIG. 5, so that IV cannula 30 is surrounded
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10 cannula 30. Alternatively, the cannula | ock may require some form of user
activation, such as rotation or axial novenent of a portion of the shield.
[ 0023] Needl e assenbly 10 further include an IV shield 82 and a NP shield 84
nounted respectively over |V cannula 30 and NP cannula 40 and frictionally
retained on collar 50. Shields 82 and 84 can be separated by an appropriate
application of pulling and/or slight tw sting force. [0024] Needl e assenbly

10 i s used fi separ at i P.shield 84 fromcollar. 5 n t hen

hr eadi novastamael 2R SERER (0 PHgTer fudion Kammacahiniodeso gy SraasolV
then is | u DQSi i i

e 1 oo 0 A & ddfecl Ul R AP LABPAPLER Ry 101080 o2 pRPIY
an obt usgagfghes®f ABoHtestd0. canMulas Wkl 80 7Rsfifafy! ftheROMthH! 41 uhdeflected
engagenment with collar 50. The phlebotom st then” guides distal end 34 of IV
cannul a 30ndition @nd aapel¥dcdnnatd30 esSialultaAepudsscoliardidiélesseT aall 76osiapesno

the blood in the vein and the pressure within housing 12 will cause blood to
fl ow t heogagementewitBghevransheped dhtgh3i8 omlcodlar WIto propeter an audibde Abd dactile
chanber 26 ver uj ckly after ess to.the bl ood ssel has, begn attajned.
This bl ogaicaione! Shielife” HhesHERoR ek B SgmaRS tn b PR drser Ao §
the di spQgiti | i gnment of shield 60 in the open position. The
phIeboto%ﬁ@%sgﬁgﬁﬂg%29rts an evacuated tube 88 into needle holder 82.
Evacuat ed tube 88 includes a rubber stopper 90 that collapses sleeve 46

di stall ygom a TRS Uided1dP0%mBly pRSkides @Ffebiive adhisldsh gt Avith&itC Rfipédibelise of
sl eeve 46 and then pierces stopper 90 of evacuated tube 88. The

phl ebot omiesdlcaassemblytl@sarah evithoutmbscurszgrpbsavafiobloddthshbatlichaniben@6. The

[0025] After collecting the |ast sanple of blood, the phlebotom st urges
needl e high visibility of flashback chamber 26 is partly attributable to the extreme distal position

U

of the space between IV cannula 30 and NP cannula 40 and the corresponding proximal
position of shield 60 in the open position. Additionally, as shown most clearly in FIG. 1,
proximal end 62 of shield 60 is widely open between sidewalls 70 and 72 to provide a

broad range of acceptable viewing angles.

[0027] The above-described needle assembly has hinge pin 66 of shield 60 snapped into
engagement with C-shaped hook 56 on collar 50 for hinged rotation of shield 60 relative
to collar 50 and relative to housing 12. However, other structures for accommodating
hinged movement of shield 60 relative to collar 50 and/or housing 12 can be provided.
These include forming shield 60 unitarily with collar 50 so that a living hinged
connection between shield 60 and collar 50 is provided. A shield with a living hinge is
shown, for example, in U.S. Patent No. 5,681,295. Such hinged connections can also
include an over-center hinge where the shield is substantially unbiased in the fully open
position and in the fully closed position. However, the user may have to overcome a bias

in the over-center hinge during the initial phases of rotation from the open position to the
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assenbly 10 and needl e holder 86 fromthe patient and i medi ately exerts
pressure with a thunb or forefinger on top wall 68 of shield 60. As a
result, shield 60 rotates about hook 56 into a closed position, as shown in
FIG 5, so that IV cannula 30 is surrounded 11 by channel 78 of shield 60.
Sufficient rotation causes cannula | ock 80 to engage IV cannula 30 and to
deflect. Further rotation of shield 60 causes cannula |lock 80 to pass IV

cannul 8 30ocdP pefifl! ThEHRHLEEPHINED (hER!dbitithily FRUMRMAAGT @fased

undefl ecte Ition and traps IV cannul a taneously, co

cat ches 7donaidor! Bné Ae¢elérates the hyagesaakdyihetledepayitishaped | atch 58 on
collar 50 to provide an audible and tactile indication of shielding. The
safely shi el ded needl e assenbly then can be discarded in a sharps
receptacle. [0026] The needl e assenbly provides effective shielding wthout

i npedi ng use of needle assenbly 10 and w t hout obscuring observation of

fl ashback chanber 26. The high visibility of flashback chanber 26 is partly
attributable to the extrene distal position of the space between |V cannul a
30 and NP cannula 40 and the corresponding proximal position of shield 60
in the open position. Additionally, as shown nost clearly in FIG 1,

proxi mal end 62 of shield 60 is wi dely open between sidewalls 70 and 72 to
provi de a broad range of acceptable view ng angles. [0027] The
above-descri bed needl e assenbly has hinge pin 66 of shield 60 snapped into
engagenent with C-shaped hook 56 on collar 50 for hinged rotation of shield
60 relative to collar 50 and relative to housing 12. However, other
structures for accomodati ng hinged novenent of shield 60 relative to
collar 50 and/or housing 12 can be provided. These include form ng shield
60 unitarily with collar 50 so that a |iving hinged



connecti on between shield 60 and collar 50 is provided. A shield with a
living hinge is shown, for exanple, in US. Patent No. 5,681, 295. Such

hi nged connections can also include an over-center hinge where the shield
is substantially unbiased in the fully open position and in the fully

cl osed position. However, the user may have to overcone a bias in the
over-center hinge during the initial phases of rotation fromthe open
position to the 12 closed position. The over-center hinge then resiliently
returns toward an unbiased condition and accel erates the hinge towards the
cl osed position. 13 WHAT IS CLAIMED I'S: 1. A needl e assenbly conprising: a
housi ng havi ng proxi mal and distal ends and a chanber wall extending

bet ween %gﬂﬁ%ﬁfg’lﬁ%m ng a chanmber in said housing, at |least a

portion of “sai wal | being forned froma material that permts
observation of a fluid flowng into said chanber, and an |V cannul a

j ecti distally f idh i d ni cat | i.t h i hanb
el oo 9 el 11 1ol RS AR OB Rt Lo
cannul, ! Db, s ly S SE LSRRG ST

pati ent CaRINthe aPREAG SoHH S Yald?dnadbdl WalNsshdWokred#iéin BRASEALI Shdt BBHity from

said IV cannula, a shield hinged to said housing at a | ocation proxinally
of the |V obgsvdtioa opf Buib@loWwlhg ifto ShidichaabdreardaralV &paia Ppasedting diswigfrémsai d
shield is spaced fromsaid IV cannula and aligned to permt observation of
sai d chantseid,hoggnglarshcamhrdurdicatinh evith Iseidro)amberadraba @ob-patient chromdprgiedingi on
where said shield covers said IV cannula. 2. The needl e assenbly of Claiml1,
wher ei n atfrome saj¢ r@ug'@g,t s3i¢h non-paligrd cannula including a distal end disposed in said

chamber substantially adjacent said distal end of said housing, said distal end of said non-
patient cannula being substantially aligned with and spaced slightly from said IV cannula, a
shield hinged to said housing at a location proximally of the IV cannula and being
positionable in an open position where said shield is spaced from said IV cannula and
aligned to permit observation of said chamber, said shield further being rotatable to a

closed position where said shield covers said IV cannula.

2. The needle assembly of Claim 1, wherein at least a portion of said
chamber is disposed distally of a location at which said shield is hingedly connected to

said housing.

3. The needle assembly of Claim 2, wherein said IV cannula
communicates with a portion of said chamber adjacent said distal end of said housing,
said shield being hingedly connected to a portion of said housing substantially adjacent

said proximal end of said housing.
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chanmber is disposed distally of a |ocation at which said shield is hingedly
connected to said housing. 3. The needl e assenbly of Caim2, wherein said
|V cannula comunicates with a portion of said chanber adjacent said distal
end of said housing, said shield being hingedly connected to a portion of
sai d housi ng substantially adjacent said proxinmal end of said housing. 14
4. The needl e assenbly of Claiml, wherein said shield includes at | east
one |l ock for |ocked engagenent with said |V cannul a when said shield is in
said closed position. 5. The needl e assenbly of Claim4, wherein said
shield conprises at |east one catch for engaging a portion of said housing
spaced from said hinged connection when said shield is in said closed

osition. 6. The neegdl e o) i , rei i i3 t. ch
gn said shield for gngaglﬁr%l‘gr}%giﬁg %%%‘?Wg}b?sc}?@ﬁfﬁg‘ﬁlr’g‘%"’?(%%t“ggé}ﬁg@a%@@eg%

audi bl e an@astasiie loek fordocledd emgageinephivethdb4ig. V7 canitiga vaesl i@sirRM iy irofaid
Caim1l, wherein said chanber wall is an outer chanber wall, said housing
further coelpsddspasitiemn i nner chanber wall defining a flashback chanber

wi thin said housing, said inner chanber wall extending fromsaid distal end
of said housing toward said proximal end of said housing such that said IV

cannul a communi cat ess wi t h}‘ﬁ@h@e&lk%?&ﬁ@%&ﬂ;?ﬁ@ 496HeRE B %ﬁlal‘éi LSHises at

chanber wall. 8. The needl e assenb Wherein said non-patient

cannul a hiaastaofé oxdteial fopnengugin@ecd ipogtign afl saldl Yiohsingn sriced heosi Rgidahihgad
di stal end projecting _ T o
connection when said shield is 1n said closed position.

6. The needle assembly of Claim 5, wherein said at least one catch on
said shield for engaging said housing is configured for generating audible and tactile

indications of shielding.

7. The needle assembly of Claim 1, wherein said chamber wall is an
outer chamber wall, said housing further comprising an inner chamber wall defining a
flashback chamber within said housing, said inner chamber wall extending from said
distal end of said housing toward said proximal end of said housing such that said IV

cannula communicates with said flashback chamber defined by said inner chamber wall.

8. The needle assembly of Claim 7, wherein said non-patient cannula
has a proximal end projecting proximally from said housing and a distal end projecting

into said flashback chamber.

9. The needle assembly of Claim 1, wherein said IV cannula has a
distal end with a substantially planar bevel defining a tip, said shield being hinged for
movement through a plane substantially coincident with a plane of symmetry passing

through said bevel at said distal end of said IV cannula.
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into said flashback chanber. 9. The needl e assenbly of Caim1, wherein said
IV cannula has a distal end with a substantially planar bevel defining a
tip, said shield being hinged for novenent through a plane substantially
coincident wwth a plane of symmetry passing through said bevel at said

di stal end of said IV cannula. 15 10. A needle assenbly conprising: a
housi ng havi ng proximal and distal ends and an outer chanber wall extending
bet ween said ends for defining an outer chanber in said housing, an inner
chanmber wal |l defining a flashback chanber within said outer chanber, said

i nner chanber wall extending fromsaid distal end of said housing towards
said proxi mal end of said housing, at |east portions of said inner and outer

chamber wal |l s bei ng(f ormedae‘eammmhﬂﬂy&iomﬁrmdg:peﬁ Mdusfigs Bavidlgl prox@haRand
fluid flowing into said flashback chanber, and an IV cannul a projecting
distal |y fdigal eadsdatibars iontpr shambeowallrex¢eding befivtdensaidierdsafhbefininghambeter a

shi el d hinged. to.sai.d housing and bein osi tionabl e i e osition
wher e sai cFHERIYET & ?@gé’&&é‘é‘& b Siies Shember Wal dafiRmrifloshhagh sHareparin said
observatiqg f 2 flLagh i i it i : e
fo a o sl GodPfifen SRBMRGLCERG ol SANRATY Bofb R Rkl P ool h bR
needl e assgwatds 9did Praiximdi0endhdT Riid hoakilg] Mt ¢ePoatib@s off sattl Shidr £18d odet h
a substantially planar bevel defining a tip, said shield being hinged for

movenent tdhaobgh vealpk dengs tersrednfroml Mpterialndiad @ermiti aiseryapioanel afflisg Hewting
Pecdl o as SBIDTY ot ek e & SPerHo BERRE ORI eSO Stig hodsng and
gglulngreg ar QAuRicRAAL Wt OfiaSlsHoRU S AberS 3l HlicI@ hRh PR Sa HAGRS 4 Sahg
positionable in an open position where said shield is spaced from said IV cannula and
aligned to permit observation of said flashback chamber, said shield further being

rotatable to a closed position where said shield covers said IV cannula. -

11.  The needle assembly of Claim 10, wherein said IV cannula has a
distal end with a substantially planar bevel defining a tip, said shield being hinged for
movement through a plane substantially coincident with a plane of symmetry passing

through said bevel at said distal end of said IV cannula.

12.  The needle assembly of Claim 10, wherein said housing comprises a

collar mounted around a portion of said housing, said shield being hinged to said collar.

13.  The needle assembly of Claim 12, wherein said collar is fixed to said

housing.

14.  The needle assembly of Claim 12, wherein said housing includes a

central axis extending between said proximal and distal ends, said collar being rotatable
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13. The needl e assenbly of Caim 12, wherein said collar is fixed to said
housi ng. 14. The needl e assenbly of Claim 12, wherein said housing includes
a central axis extendi ng between said proximal and distal ends, said collar
being rotatable 16 around said central axis for orienting said shield at a
preferred rotational alignment relative to said IV cannula. 15. The needl e
assenbly of Claim12, wherein said collar is nmounted to said housing at a

| ocation proximally of said chanber. 16: The needl e assenbly of Claim 12,
wherein said shield is unitary with said collar. 17.. A shieldable needle
assenbly conprising: a housing having a proximal end wall, a distal end
wal | and an external sidewall extending between said proxinmal and distal

end wal | s ar@aiddsgidoxdmedl axid foi srhtiegdsadlishicldnd s refeencierdiafionas i dignaleht
defining a chanber within said housing, an IV cannula nounted in said distal
end wal | o¢lagu¢ o sedddVragnnslii d |1V cannul a having a proxinmal end in said
chanber, a distal end externally of said housing and a | unmen extendi ng

bet ween said proxi mal and distal ends of said IV cannul a for conmuni cating

with said chamber, gt |eqgl RoARrdsORbR! of€ldin FXWhde &hid 2okl isahbaneso

wi th the proxinmal end of sal 'V cannu e| ng roma bstant | afl y

transpar e@bidrmitﬁfﬂgadtafl@batﬁlﬁfﬁidxﬁmlny\bfsa.idbh@llnbef.vatI on of sai d pr oxi mal end
of said IV cannula in said chanber, a non-patient cannula having opposite
proxinmal and distal ends and a |umen extending between said ends, said

distal end of said on_P gﬁ%glgfa}asgﬁf%ﬁl oqeélaﬂnql ng%ereéjmlsglds sefliigdclsh %gi% Wlﬁld

sai d proxi mal end of “sai
- said collar.

17.. - A shieldable needle assembly comprising: a housing having a
proximal end wall, a distal end wall and an external sidewall extending between said
proximal and distal end walls, said proximal and distal end walls and said external
sidewall defining a chamber within said housing, an IV cannula mounted in said distal
‘end wall of said housing, said IV cannula having a proximal end in said chamber, a distal
end externally of said housing and a lumen extending between said proximal and distal
ends of said IV cannula for communicating with said chamber, at least a portion of said
external sidewall aligned with the proximal end of said IV cannula being formed from a
substantially transparent material for permitting visual observation of said proximal end
of said IV cannula in said chamber, a non-patient cannula having opposite proximal and
distal ends and a lumen extending between said ends, said distal end of said non-patient
cannula being disposed in said chamber and said proximal end of said non-patient
cannula being disposed extemnally of said chamber, a shield pivotally mounted to said
housing and being rotatable from an open position where said IV cannula is exposed for
use and a closed position where said shield covers said IV cannula for preventing
accidental sticks with said IV cannula, the pivotal mounting of said shield to said housing

being at a location proximally of said IV cannula so that said shield in said open position
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cannul a bei ng di sposed externally of said chanber, a shield pivotally
nmounted to said housing and being rotatable froman open position where
said IV cannula is exposed for use and a closed position where said shield
covers said IV cannula for preventing accidental sticks with said IV
cannul a, the pivotal nounting of said shield to said housing being at a

| ocation proximally of said IV cannula so that said shield in said open
position 17 permts visual observation of portions of said chanber adjacent
said proximal end wall of said housing and surroundi ng said proxinml end of
said IV cannul a. 18. The shi el dabl e needl e assenbly of Caim 17, wherein
said shield is hinged to a |ocation substantially adjacent said proxinal
end wal | N I

aher o n s h S o g R e B SR ST ol BT of
posi ti on spRCleshsimy snd dvarouddidg said padsdmbalVendafwaid &V cainulahe shi el dabl e
needl e assenbly of Caim17, further conprising at |east one | ock on said
shield for locking said shield in said closed position. 18

18.  The shieldable needle assembly of Claim 17, wherein said shield is

hinged to a location substantially adjacent said proximal end wall of said housing.
19.  The shieldable needle assembly of Claim 17, wherein said shield, in
said open position, is aligned at a rotational position spaced more than 90° from said IV

cannula.

20.  The shieldable needle assembly of Claim 17, further comprising at

least one lock on said shield for locking said shield in said closed position.
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