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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, such 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



sufficiently sharp for piercing the skin of the patient and accessing the
vein or other source of fluid that is to be collected. The proxinmal end of
the needle cannula is configured for piercing the rubber stopper on an
evacuat ed tube. The proximal end of the needle cannula typically is
covered by a needle pierceable resealable nmulti-sanple sleeve. ThePsl78éve
is conpressed by the rubber stopper of the evacuated tube and punctured by
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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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vi ew of the above problens, many fluid collection needl e assenblies are
provided with a 2 P-5731 flashback chanber that conmunicates wth the
needl e cannul a. The flashback chanber typically is forned 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 [@-6p&tly.
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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 assembly with a flashback chamber is intuitively problematic in view of the
complexities olf providing both shielding and an unobstructed view of the flashback

chamber.



needl e assenbly with a flashback chanber is intuitively problematic in view
of the conplexities of providing both shielding and an unobstructed vi ew
of the flashback chanber. 3 P-5731 SUWMARY OF THE | NVENTI ON [ 0005] The
subj ect invention is directed to a shieldable fluid collection needle
assenbly. The needl e assenbly includes a housing with a proxinmal erd5%&ll,
a distal end wall and an external sidewall extending between the proxi mal

and distal end walls such S“tmﬁ i ' bet ween the end wal | s
and the external sidewall. e%‘gﬁg]?ﬁ?ﬁglﬁ\\?\gﬁﬁ y be formed unitarily
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so that the interior of the chanber within the housing is visible.
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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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proxi mal passage of the housing. The proxi mal cannul a i ncludes a proxi nal
end that projects proxinmally beyond the housing. Additionally, the

proxi mal cannula includes a |unen that extends fromthe proximl end and
into conmuni cation with the chanber. The proximal cannula al so includes a
di stal end that may extend into the chanber so that the proxi mal dnhg7sl
the distal cannula and the distal end of the proxinmal cannula 4 P-5731
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fromthe distal cannula and the chanber. Hence, the shield does not 1| npede
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



usage of the distal cannula or visual observation of the chanber when the
shield is inits open position. However, the shield can be rotated from

t he open position to a closed position where the shield surrounds the

di stal cannula. The shield and/or the housing nmay include at |east one

| ocki ng el ement for locking the shield in the closed position. TheP4588ki ng
means can include a resiliently deflectable cannula |ock configured for
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bet ween structure on the shield and structure on the housing may function
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and t heengaggagahbetwern theeshicldeanshihsl Howsing thay hewspvigdedwyimarilyr i anslible
primri l ctile indication of conplete shielding.
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DESCRI A igctfe W%@W\Natanalﬁ@f@]‘elﬁ“@ 1 is an expl oded perspective view

of a needle assenbly in accordance with the invention. [0011]] FIG 2 is a

| ongi tudi nal cross-sectio R BT ﬁfg ly prior to use.
[0012] FIG 3 is a side e:ﬁé%sa(?l onalgiw/it(zlsv 0 Eﬂhngﬁze e assenbly after being

placed in comunication with a bl ood vessel, but before being placed in
comuni pEEIOPN UGN B8ran @ydedal pelspetive oW 1] a éddle dssemntay liwagédrddhdatvith
cross-sectional view of the needle assenbly during use and after being
pl aced the ingemtieri.cati on with an evacuated tube. [0014] FIG 5 is a side
el evational view of the needl e assenbly after conplete shielding.

[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



DETAI LED DESCRI PTI ON [ 0015] A needl e assenbly in accordance wth the
subject invention is identified generally by the nunmeral 10 in FIGS. 1-5.
Needl e assenbly 10 includes a housing 12 wth a proximal end 14, a distal
end 16 and a generally frustum shaped outer sidewall 18 extending between
the ends. Quter sidewall 18 is forned froma transparent or translﬂéﬂﬁﬂ
plastic material and deflnes a chanber 20 within housing 12 between
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chanber 26 can be observed from |l ocations externally of needle assenbly
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contribute to an indication of flashback. [0016] Needl e assenbly 10
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di stal passage 22 of housing 1

26 communlcates 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



so that proximal end 32 of IV cannula 30 is substantially adjacent distal
end 16 of housing 12. Thus, lunen 36 through IV cannula 30 comruni cates
wi th flashback chanber 26 at a | ocation substantially adjacent distal end
16 of housing 12. [0017] Needl e assenbly 10 further includes a non-patient
(NP) cannula 40 nounted in the proxi mal passage at proxi mal end 146731
housi ng 12. NP cannul a 40 includes a proxinmal end 42 disposed externally
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cannula 3 Distal end 44 of NP cannula 40 preferably is spaced only a

short digtmnte from proxi mal end 32 of IV cannula 30, such as 0.5 nm- 1.2
mm [0018] Needl e assenbly 10 further includes a sleeve 46 nounted over
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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 50 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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20 of housing 12. However, other flashback designs can be incorporated into
the needl e assenbly of the subject invention. These other designs include
arrangenents were blood first fills the equival ent of sleeve 46 on needle
assenbly 10 and then flows into a flashback chanber. Still other designs

i nclude the use of a vented plug. Flashback chanber designs that ®afi7dke
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and NP s@nualigr 80 préfetdvdy i@&cufédrtbhﬁ{usidgﬁillﬁ% tﬁaﬁﬁé%lﬁn@'ba%ﬁﬂ@%?nﬁﬁ&h@ﬁl‘lﬂ" on
58 at a location diametrically opposite hook 56. | l'ar 50 préferably 1s
secur edthrougip Eishgpel? howokh 56 had ahplughe thpaskamgtricpitgebppesitd whetdoneshgped
C-shaped hook 56 and through the dianetrically opposite chevron-shaped

pr oj ect Poict®nd& alsppasses Symmeiricaliy thipughtbe develhat dsiabend Bdmish\ararmda 34
of IV cannul a 30.. wever, 1.n ot her. eghodi nent s lar 5 be.rofatably
mount ed o todtryRhgn PG hhoditheRlaar Bey B roialBi R i Bladut 1245
symet r i cal n oVl | |

rel ati Vﬂéﬁf‘ Cgh%/. %@%%&aggﬁﬁ%%%@ngﬁsp{ aF?@H%eglpgﬂgﬁ&%lﬁg gﬁg%/e gth eadcljjlag%rgﬁg%nd
34 of |ptojedtionl 38 Sh be varied relative to a plane passing symmetrically through the bevel at

distal end 34 of I'V 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 S0 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 IV 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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[ 00211 Needl e assenbly 10 further includes a shield 60 with a proxi mal end
62 and a distal end 64. Portions of shield 60 near proximal end 62 include
a hinge pin 66 that is snapped into engagenent 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, Bi7ald
60 is spaced from IV cannula 30 and is aligned to IV cannula 30 at an

Lo the TBELESS heiphishelng & sBirhbER B 3AL PRIl aR g hd e B o

of the %@irﬂ@rﬁ BB \®AIT 68'P PR SH3 Atsi @ Alfs ‘3—0/aﬁé’“72%|t?5r8’}9n1ta|1‘@hd 63 SIRIQY %9 by

nost he care t chnl clans during wuse. Additionall the orientation of

col I ar bf® spucbdupiartgbyl2 dpauce thidaiqualsi @ exéRdvithd wmﬂﬁi of ouek fsedegvall 4B dfhe
view of IV cannula 30 during insertion. The above-referenced option of a

r ot at abheusing [13r Emshisslewiatle 70sand 1D essilyeean be p@tefe@lrmredpmm@meapec@we@ides
shield 6 relatjve

to the be at distal end nnul 30 and
rel at i vel (yterhaldsyal lei§ %?nahlsi'(ﬁép ISEQfR |Wé@ur93w&?& 5§hat Fayidse SpacRE Pfi n

conmuni t t 1

o oxi mar dgnans2 0 lid P2 At R lreeel bV AEP RS 5 Tl ARG el Bits 28 d0RBoseHa
pr oj ect fefc'iﬁg"sﬁﬁﬁcé@%if s@@waﬁ@ﬁb'a‘?ﬂdsﬂ)fat ptgual kid €2 6NshiéRl 66 aRY BorniEd waRd
62 of shield 60 are spaced apart by a distance that equals or exceeds the
wi dt h otoldatt eatclsdsdBhvahtl T8reapecthe@lsi (ipllh2.caldhies , 74satb Maldrs cotfigoctd7d ampi | y
can be rotated on opp05|te respective sides of outer sidewall 18 as shield
60 is rbttatengagemenh wiborhegonshaped tdclk S8comgobar 58i dEapiwall $8 isnprovidedl so

st t acel 10y A ANt G0 Biabd Snab LB AR AC BRI Gors e s Gt g&rtﬁ‘ed
wth  cphbane ca\Eher idcatdh 18 resprstibckianoklal Gatshes dgaac 1a%

configufed to snap into engagenent wt n-s on col

50. Topeitdrice@Bictionplr enpadetienvby theathuartr @yfo@éﬁmmtwlh@ ot shieldhgd. sur f ace
facing away fromsidewalls 70 and 72 to

[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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provi de a visual indication of an actuation landing for a thunb or
forefinger and to enhance frictional engagenent by the thunb or forefinger
when rotating shield 60. [00221 Shield 60 narrows at | ocations between top
wal | 68 and distal end 64 and defines a substantially U shaped channel of
sufficient wdth to receive IV cannula 30. As shown nost clearly IiP-5FBG
5, channel 78 is sufficiently long to enconpass all of 1V needle 30.

o o 0 DS o S S 8 S

| ock 80 om one Si _ owar d 't he “opposed
si deval b, angk fopidiflof AGal AByeehi of Prgwr@oﬁtﬁelshfe@dwll yield in response

to contact wmth IV cannula 30 as shi 60 Is rotated toward IV cannul a
30. Cannula lock 80 is further dinmensioned to nove passed IV cannula 30
when sh|(023]6Negtie assehesy t1Befucthes adtlpdesan 'Grshidte 82 esndcaNPudhaeld @akm8aned! |
return resiliently toward an undef|ected position and will trap IV cannula
30 wi t hraspsetiedly ovenlV sanmdadi® areNP; epnein Hbped driectepiatly rgtainedype colandd.a

| ock 80 | ur c ula | ocks ma be provided. Additionally, canpul a.locks

oy e ShIPEY B2 0Ba0R U b ol iy A P B St artiRpa0S Oh svling BT obatien

struct U{‘gﬁﬁhgrfok%cki ng IV cannula 30 in shield 60 can be provided. These
e

i nclude 0 configurations for plastic or nmetal cannula | ocks that
deflect in response to contact with IV cannula 30 and then resiliently nove

to trap[0024])10NE:dié ddsensBpn B 3@d Y figstnapardehy NP beietd@ 84 Utem|cotlir $8Yand
require some formof user activation, such as rotation or axial novenent

of a pothdnothreddinpelisthl enhdl.14[ abhasingdd ntasspeddly hodddr#G.héhi¢ldcbUdeenais | v
NP cannateAinindng AYLY ogHAROP IR SHOVER ToICST PTG, Whekn Shal B0 ThAMGE
can_be BERRF Aol . GREARLELS 1SPPGR 1008 Byl PRI LAy
shiel d §fiefd 98 ®wehlidremBvéddrom its engagement with collar 50. The phlebotomist then
guides distal end 34 of I'V 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] Afier 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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then threading distal end 14 of housing 12 into a needl e hol der 86. Shield
60 then is rotated into the fully open position shown in FIGS. 1 and 2
where shield 60 is spaced fromlV cannula 30 and is aligned to |V cannul a
30 at an obtuse angle of about 120. IV shield 78 then is renoved fromits
engagenent with collar 50. The phl ebotonmi st then guides distal endP-3430f
IV cannula 30 into a targeted bl ood vessel. A pressure differential

o ood 189 1 ainel R8Tl HIFIGH 8" QB IehE BEARAI LAl 'ADBUAURL 8, 88 chibhe 79U
fl asma@é’mﬁﬂ@@b%rnd%@ QepleYt. St rptafoheSr AFI8 60 éa@tséé"@arﬁ'u%%cl(%' }#@@?V

been attalned. This blood can be seen in flashback chanber

phl ebot oanmila @l tAs taheesdits pasntliaolockn8l atsit emytretufrns howhel aﬁa urmetﬂ'eetedpen
posi tion. The phl ebotom st then inserts an evacuated tube 88 into needle
hol der sendibipacns Eaps [V cagaulandl.uemukianehishy, opllepsaiches 7dhand %6lsnams@t9
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needl e sREPETptakde and needl e hoI der 86 fromthe patient and inmedi at eI y

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 [(260 ThatneeWec assemtdy 3provedesueffoctmdedhieldink- &ithbut hnpedapneke 78 of

shi el d 60. Suffic rotation causes, cannula | ock_80 to engage IV cannul a
30 and PECHEITEETbDRYP (ARG, MHouL BB EHPErRtsD e%?ﬂ@é&b%i Hiptabar RS ddet o

pass |V I
Fovar d b RARZE ahoReh Sdnber S8 Wt aRFOuRIR 6F e G ale Sftat boSigion,
col lar eglkd1§SactdbedRden @vsm]ﬂuww an@ rma@sﬂmh 49 ity ﬂﬁ%’dr?é&p%ﬁéﬁ%%rb%ﬁﬁl 58
on collar 50 to provide an audi ble and tactil
position of shield 60 in the open position. Add1t1ona11y, 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 SO0 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 S0 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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i ndi cation of shielding. The safely shiel ded needl e assenbly then can be

di scarded in a sharps receptacle. [0026] The needl e assenbly provides
effective shielding without inpeding use of needle assenbly 10 and w t hout
obscuring observation of flashback chanber 26. The high visibility of

fl ashback chanber 26 is partly attributable to the extrene distal posi78ilon
of the space between |V cannula 30 and NP cannula 40 and the correspondi ng

. e ¢ . 2 q
R A e L R K R TR
bet weencgi f1a¥alha aZ@elefeﬁes?t%etmn%erwaql@s fhe AbQADJARGE of acceptabl e view ng
angl es. [0027] The above-described needl e assenbly has hinge pin 66 of

shield 60 snapped into engagenent with C shaped hook 56 on collar 50 for

hi nged rotation of shield 60 relative to collar 50 and relative to housing
12. However, other structures for accomobdating hinged novenent of shield
60 relative to collar 50 and/or housing 12 can be provided. These include
formng shield 60 unitarily with collar 50 so that a living hinged
connecti on between shield 60 and collar 50 is provided. A shield with a
living hinge is shown, for exanmple, in U S. 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 overconme a bias in the
over-center hinge during the initial phases of rotation fromthe open
position to the 12 P-5731 <closed position. The over-center hinge then
resiliently returns toward an unbiased condition and accel erates the hinge
towards the closed position. 13 P-5731
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VWHAT |S CLAIMED I S: 1. A needl e assenbly conprising: a housing having
proxi mal and distal ends and a chanber wall extendi ng between said ends
for defining a chanber in said housing, at |east a portion of said chanber
wal | being fornmed froma nmaterial that permts observation of a fluid
flow ng into said chanber, and an IV cannula projecting distally fPdfsaid
housi ng and communi cating with said chanber, a shield hinged to said

housi ngw\%gx-[b% WWEB‘ I%r:labl e in an open position where said shield is

spaced m sali cannula and aligned to permt observation of said
chanber, said shield further being rotatable to a closed position where

sai d shield coverg, sai & h¥edlaniudembly.cohfirisieed! & lRas |h)avm‘g| @ifal .and
wherein at |east a portion of said ‘chanber is disposed distally of a

| ocat i odiséd] eshiscdndsaictiambier mahli exthndipgdbgtweomsert ends for defirdnpaushangberdin
The needl e assenbly of Claim2, wherein said |V cannula _conmunicates with

a porti s#ddiousiig % Heash ar paiipa cénais shambrs vl lkeiag dprmsed drampusmaerial dastd
AR R W R R AR T R T
Al acemt . ! N _ 5 |
engagenSisPIE) figf Sl hopeing i i iiaReafng WRFEHiq YMamIRE (o SHeld RIIEER o said

posi ti oRouSing Bhd besiasagitbliy aafogehaidsiton whefeedaid shielld $héRicdd G khigles
at |east one catch for engaging a portion of said housing spaced fromsaid
hi nged I'¥ormeuta amd ahignedstn deramit obderivatipn ofsnil chassleer, paish shield. futthepbsingl

6. The needl e assenbly of, daim5, wherein said af least one catch on
rotatab?e toa cﬂ)t;eg position where sal\ghs ﬁd covers salc} 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.

4, The needle assembly of Claim 1, wherein said shield includes at
least one lock for locked engagement with said IV cannula when said shield is in said

closed position.

5. The needle assembly of Claim 4, wherein said shield comprises at
least one catch for engaging a portion of said housing spaced from said hinged

connection when said shield is in said closed position.
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said shield for engaging said housing is configured for generating audible
and tactile indications of shielding. 7. The needl e assenbly of Claiml,
further conprising a non-patient cannula projecting fromsaid housing and
comuni cating with said chanber. 8. The needle assenbly of Claim7, wherein
sai d non-patient cannula includes a distal end disposed in said chiGat,
said distal end of said non-patient cannula being disposed distally of the

n nged comnect fonol s3id sl dnReby e Wactn TR BERl RS ©

sai d hOousiinthiSIC fort Sitlaghiid gala' ﬁé@hngerwceﬁﬁgafe@ ﬂﬁ” m&atﬁrg au&r%'ﬂé“dhé thétile

substantially adjacen sald di stal end of said hou ing, said distal end of
sai d ngmtipaionsrif shivldinlga bei ng substantially aligned with and spaced
slightly fromsaid IV cannula. 10. The needl e assenbly of Claim1l, wherein
said chanber wall is an outer chanber wall, said housing further
conprising an i nnér chdhBeieeds ﬁSSGéThlhlqifgCLiilmf laﬁﬁﬁ‘&él@o@ﬁﬁhﬁé@g anempatieni d
housi ng, sai,d inner c sai. end of said

housi ng® @er@smn%ﬁ&m i WRhbing P oy bl The Rith st Zhfenfl” V' Sannul a

communi cates wth said flashback chanber defi ned by sai d i nner chanber

wal | . 11. The neegl e a g TAVIEG ss IYoFG 1aliH! 1, NS here RITBAIISAGHY Qtlé?f?rbaﬁﬁﬁl'aem
f sal d hdus

cannul a nounted to sai pr oX1 ma I ng, Sal patl ent

cannul aidudésta distddre@didizdosed dn @mdjcﬁatnbleg iddismlend dfrsatd ﬁ@n gaﬁ@msjanguland
a distal end prolectln? into said flashback chanmber. 15 P-5731 12. The
needl e heBendibyosst distailynof thedhisged nosrgction\ofsaithshieldtasaid bousizg. end with a
substantially planar bevel defining a tip, said shield being hinged for

0. The needle assembly of Claim 8, wherein said non-patient cannula
extends sufficiently through said housing such that said distal end of said non-patient
cannula is 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.

10.  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.

11.  The needle assembly of Claim 10, further comprising a non-patient
cannula mounted to said proximal end of said housing, said non-patient cannula having a
proximal end projecting proximally from said housing and a distal end projecting into

said flashback chamber.
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novenent through a plane substantially coincident wwth a plane of symetry
passing through said bevel at said distal end of said IV cannula. 13. The
needl e assenbly of Claim1, wherein said housing conprises a collar

mount ed around a portion of said housing, said shield being hinged to said
collar. 14. The needl e assenbly of Caim 13, wherein said collar iB-¥7/ed
to said housing. 15. The needl e assenbly of Caim 13, wherein said housing

i ncl ud d
i d collar el no ot al B0l BURFTEN O CARTHar "WeF spOFy ebbilly BAF 3
shiel d alsidt dicbany #AubabidleNBlardl hB0EPHE finhg! AbibY SaldOsHiAdchdie (RS for

16. The needl e assenbly of wher el n Said col I's nmou

sai d hoggiveghentt tArdu@had iphanepswbstareidlly obinsaiedt ehidnfaepland of skmemees aszmg
assenbly of Caim 13, wherein said shield is unitary with said collar. 16
P-731 {igough shiddieyebutesaiddistal eadsdishid I\ oamnulsi ng: ~ a housi ng having a
proxi mal end wall, a d| stal end wall and an external sidewall extending

b id d di OXi [ d di | d
wl Y\gegnzalsai & et & nail BeedierisoBBEY A (ot dnathsgr P e hALSaE FoRbTLeNG
2t | easto AL eR Bbuieh SoRKhesnalia pShdRalda SEICNE LAETERIL BTt cqter

subst ant? ransparen ria VI Su servat ron of
sai d chanber an IV cannul a havi ng a proxi nal end nounted in said distal

end wall of said hausi Mhe nkediesdsaémBROoRELMNEY, IWherbinssaidl chiPatsis ixeand said
| umen extending between said proximal and di stal ends of said IV cannul a

for comhom$iogting with said chanber, a non-patient cannul a havi ng opposite
proxi mal and distal ends and a | unen

15.  The needle assembly of Claim 13, wherein said housing includes a
central axis extending between said proximal and distal ends, said collar being rotatable
around said central axis for orienting said shield at a preferred rotational alignment

relative to said IV cannula.

16.  The needle assembly of Claim 13, wherein said collar is mounted to

said housing at a location proximally of said chamber.

17.  The needle assembly of Claim 13, wherein said shield is unitary with

said collar.
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ext endi ng between said ends, said distal end of said non-patient cannul a
bei ng di sposed in said chanber and said proxinal end of said non-patient
cannul a being disposed externally of said chanber, a shield pivotally
mounted to said housing at a location distally of said proximl end of
said IV cannula, said shield being rotatable from an open positionpwyane
said IV cannula is exposed for use and a closed position where said shield

corers 52 9.1V eaagil ¢ SRS SEELA00! Bl BBl phins
obeer vak Al (0 410" BLabahd SRR o SUARA o0y SEOHIAE cROcally o

shiel d pgoxifanged Hixtdl tRCatdiRD saldopteitriadldnyd atitdcend veaisdand Rsidreikteng
wal | of said housing. 20. The shi el dabl e needl e assenbly of C aim 18,

wher ei nsisleivdllstiehiohg &nchagabied within paidi hdousing,i st dddstrmedoriona of it ieateahal
position spaced nore than 90 fromsaid IV cannula. 21, Tfhe shi el dabl e
needl e sideuiph) beisg traed fiom aysubsantiadypiprsnageni: majesipd (fop mermysiRgorsyal d

shi el d ]Z)gsrerlvgt(i:(l)(ril ag sgiaic%aﬁﬁ)ie?,l adn f\? cgl?riluqa %laglsnegda BPO%(IiIIniaPQr'Id 11n70unted in said distal
end wall of said housing, 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, 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
externally of said chamber, a shield pivotally mounted to said housing at a location
distally of said proximal end of said IV cannula, said shield 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, whereby
said shield in said open position permits visual observation of portions of said chamber

adjacent said proximal end wall of said housing.

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

hinged to a location substantially adjacent said proximal end wall of said housing.

20.  The shieldable needle assembly of Claim 18, wherein said shield, in
said open position, is aligned at a rotational position spaced more than 90° from said IV

cannula.

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

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