FLASHBACK BLOOD COLLECTI ON NEEDLE BACKGROUND OF THE | NVENTION 1. Field of
the I nvention The present invention relates to a device for collecting blood
sanpl es by perform ng venipuncture on a patient. Mre particularly, the
present invention relates to a needle assenbly for nmultiple sanple blood
collection that allows a phlebotom st to determ ne whether vein entry has
occurred when collecting a blood sanple froma patient into an evacuated

bl ood col l ection tube. 2. Description of Related Art- Venipuncture is the
primary nethod used for acquiring blood sanples for |aboratory testing. In
perform ng veni puncture procedures, a phlebotom st nust foll ow several steps
si mul taneousl y. Such steps include assessing the patient's overall physical

and psychol ogi cal - congj't, i I eni puncture site
and techni que. The phIg%%?g@?@?K§§g§8[g¢§@ﬁ§%¥£§ﬁh?ﬁ%E%F per corresponding
equi pnrent and performthe technique so as to not only control bleeding, but
al so to properly col | ecBAGKGROSIND OF THE IN¥BRJilpdhs for testing. The

phl ebot om st nmust ascertain all of these coinciding factors, as such factors
may adversely affect the distension of the vein and the I ength of the

veni puncture procedure. 1 Various venipuncture devices have been devel oped
whi ch address the above- des rhpeﬁ(ﬁﬂgbiensf These devices incorporate a
needl e assenbly havi ng a housi de ¢ invention

The present invention relates to a device for collecting blood samples by performing
venipuncture on a patient. More particularly, the present invention relates to a needle
assembly for multiple sample blood collection that allows a phlebotomist to determine
whether vein entry has occurred when collecting a blood sample from a patient into an

evacuated blood collection tube. .
2. Description of Related Art

Venipuncture is the primary method used for acquiring blood samples for laboratory
testing. In performing venipuncture procedures, a phlebotomist must follow several steps
simultaneously. Such steps include assessing the patient’s overall physical and psychological
condition so as to properly select a venipuncture site and technique. The phlebotomist must
also select the proper corresponding equipment and perform the technique so as to not only
control bleeding, but also to properly collect and identify fluid specimens for testing. The
phlebotomist must ascertain all of these coinciding factors, as such factors may adversely

affect the distension of the vein and the length of the venipuncture procedure.



defining a chanber therewithin, wherein a single cannula pointed at both
ends, is affixed to the housing. The intravenous end of the cannula is
adapted for penetration of a patient's vein, and the non-patient end of the
cannul a has a seal abl e sl eeve and adapted for penetration of a penetrable
stop positioned within an evacuated container. Upon vein entry wth the

i ntravenous end of the cannula, blood will flow through the cannula, into

t he seal abl e sl eeve and into the housing chanber which is clear or

transl ucent ot v suAlAZAL! 80l hashiack™dev IS8 Bhicr SaXEN! Gtk ooy he

housi ng chanber, the erew thin s pressurized eac

seal abl ajestidepiobldins Netheb®WRY et NBcdipbiatdd ndedfTRemtPP hadfid ¥ alduliheof an
evacuation container. Due to the length of tine between vein entry an

f | ashbadefinirgea pidretxtthedestthie wieneawsdiyglbebnmeve potrited asbothshdstioaffixee n
entry has not been achieved since there is no inmediate indication thereof
in the dedbekeusingn iedntsayenoos eathof the canmudp i astaptad fop peradeasion of p patiedat s
t he veni_punct u rocedure, r i.ring replacenment t he evaguat e
cont o neRio e et et ectd 3 be yHnn B P Sitnidle siers e bl fu
pr ol 0”93%&1&% &t £5dnetABR s“t‘%@ﬁ%ﬁﬂ@ﬁ?@%ﬁﬁ&'ﬁnoé\lac%g&rcgﬂta'm’er.t he patient. It
is therefore desirable to provide a tast, accurate and cost effective
solution to conventional blood collection procedures upon which the
phl ebot om st may consistently rely on flashback to provide satisfactory
venous ent r yUpMveogetry with the iptaatenous end of tHe sanmibd,dload wit Bowdbromghitiend
col |l ection device that ri)er mts bl.ood flow through a relatively short needle
2 cannula, 1nto the sealable sleeve and into the housing chamber which 1s clear Or translucent
for visualization (“flashback™). Once air is vented from the housing chamber, the blood
therewithin is pressurized each time the sealable sleeve is pushed toward the housing

chamber upon activation of an evacuation container.

Due to the length of time between vein entry and flashback, the phlebotomist
erroneously believes that satisfactory vein entry has not been achieved since there is no
immediate indication thereof in the see-through chamber. Often the phlebotomist
unnecessarily repeats the venipuncture procedure, requiring replacement of the evacuated
container and/or the needle assembly itself. Such a repetitive process prolongs the physical

and emotional discomfort endured by the patient.

It is therefore desirable to provide a fast, accurate and cost effective solution to
conventional blood collection procedures upon which the phlebotomist may consistently rely
on flashback to provide satisfactory venous entry. Moreover, it is particularly desirable to

provide a blood collection device that permits blood flow through a relatively short needle



directly into a flashback chanber, thereby providing i nmediate indication of
successful vein entry. SUMMARY OF THE | NVENTI ON The present invention
provi des a needl e assenbly for the extraction of at |east one fluid sanple
into an evacuated container for |aboratory testing, which needl e assenbly
obvi ates the need for venting by providing a clear or translucent housing
chanber with sufficient dead space for blood to flow into the chanber for
visualization by the user to confirmsuccessful vein entry. A needle
assenb 1,&, AL OVi | ' gy td.: . pati ent
For - subfetRoRihifibabihficsEtePgoRlid ARRhyRNR bl AuSREP Rt BIVERE D 2
assenmbyypf the present invention includes a transparent or translucent
housi ng having a fluid inlet end defined by a cylindrical exterior wall.
The wal | delineates an annul ar flashback chanber w thin the housing for
retention of a blood sanple therein. The housing further includes a fluid
outlet end in comuni cat i SHMIMARE LI THEANVENTIEONend. A first cannula in
fluid communication with the blood inlet end extends outwardly therefrom
The first cannula has an interior extremty positioned proximate the
chanmber and 1 f i r k:

puncture of ng ngtg%g{ﬁn 9ém\%ll é}@%#ﬁ%?%f‘a‘é%eréggotﬁg%%%ﬁtﬁ%@%gkg\% éfgé(’:l in
fluid mmrumbrﬁ@t inf aiieivhcldiel EonthieP fér RborieHyatskiXWHIdE reelisassdembly

t herefrom e second cannula has an interior extremty positioned

pr oxi mabeiatdsethé ineed fomventingrby praviding tayclaardorf trandlaeent housidgschambex wath or
extr ems;[l%ﬁc?éjne%segg s;[)gcesf%lr %losoedct%ngotvr}gl&)rtlhgrchamber for visualization by the user to

confirm successful vein entry.

A needle assembly is provided for collécting at least one fluid sample from a patient
for subsequent discharge into at least one evacuated container. The needle assembly of the
present invention includes a transparent or translucent housing having a fluid inlet end
defined by a cylindrical exterior wall. The wall delineates an annular flashback chamber
within the housing for retention of a blood sample therein. The housing further includes a
fluid outlet end in communication with said fluid inlet end. A first cannula in fluid
communication with the blood inlet end extends outwardly therefrom. The first cannula has
an interior extremity positioned proximate the chamber and an exterior extremity opposed
thereto that is adapted for puncture of a patient’s vein. Similarly, a second cannula is
provided in fluid communication with the fluid outlet end and extends outwardly therefrom.

The second cannula has an interior extremity positioned proximate the first interior

extremity and further includes an exterior extremity opposed to said second interior



3 extremty. The second exterior extremty is adapted for puncture of a
penetrabl e stopper in an evacuated container. The first and second cannul ae
are preferably in axial alignment with one another so as to provide an
axial fluid flow path therebetween along a | ength of the housing. The
second cannul a further includes a seal able sleeve. DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a perspective view of the needl e assenbly of the present
invention. FIG 2 is a side view of the needle assenbly of FIG 1. FIG 3

is a si : [ - h I Y ¢Qf . al ong
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W th a fipevenhle@dahtaiRedtR firdndSecotd fanndlaear@pef@ably I akiaPaddnié /Wi the
needl e assenbly in use with a conventional needle holder and a contai ner

duri ng erenamihert sor &s af p@vplet areakiak flardflowl ath hdrebeaweemw abngex tangriabof vheew of
an al ternate enbodi nent of the needl e assenbl of the present invention.
FI G 7 housing rBhesecond carmilafurthes indadisa %&@X%ﬂyew FIG 6 with a
conventional needle holder. 4 FIG 8 is a cross-sectional view of the
needl e assenbly in use with a conventi onal

DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of the needle assembly of the present invention.
FIG. 2 is a side view of the needle assembly of FIG. 1.
FIG. 3 is a side cross-sectional view of the needle assembly of FIG. 2 taken along 3-3
thereof.
FIG. 4 illustrates the use of the needle assembly of FIG. 1 with a conventional needle

holder.

FIG. 5 is a cross-sectional view of the needle assembly in use with a conventional

needle holder and a container during venipuncture of a patient’s arm.

FIG. 6 is a cross-sectional view of an alternate embodiment of the needle assembly

of the present invention.

FIG. 7 illustrates the use of the needle assembly of FIG. 6 with a conventional needle

holder.



needl e hol der and a container during venipuncture of a patient's arm

DETAI LED DESCRI PTI ON The present invention provides a needle assenbly for

bl ood collection that provides a visual indication of vein entry
("flashback"”) upon collection of a blood or other fluid sanple froma
patient into one or nore evacuated bl ood collection tubes. As illustrated in
FIGS. 1-4, a needle assenbly 10 of the present invention includes a
transparent or translucent housing 12 which supports a fluid inlet needle
(first cannula) on one side of the housing and a fluid outlet needle

(second cannu n .an o ite side here f. id. II ed fromith

first cannul hia% ?Mﬂﬁoégg?‘a O\VFISUSW (}fe € ORF uéiﬁset e19 83’& Eh ?805‘/66\5508?
timely i peigtahbRer Hd » bifin £ V4 iYun Are{TABatieRs §aGR: 13 needl e
assenbly 10 ?&%@uagid aeﬁ@‘gfs‘}e%g Ir?Zéahar{l?hrlllz:] ae u:/\% |enl eta end 14 and a fluid
outlet end 16 adjacent thereto. Fluid inlet end 14 is defined by a
cylindrical exterior wall 18 having an annular shoul der 20 protruding from
an extremty thereof proxi matRETAILEDJMSERIBANONG. Wall 18 circunscribes a

fl ashback chanmber 22 therein. Chanber 22 further includes an annular trench
26 defined within a frustoconical taper 28 depending outwardly from wall

18. Fluid inl Efl g%ger}t iny urptrQ%de gf E(}cﬁg&sr\ém%&{k lﬁg&i ?&1&&%&%}% vigkd a
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outwardly fromwall 18 with frustoconical® taper

sample from a patient into one or more evacuated blood collectlon tubes.

As illustrated in FIGS. 1-4, a needle assembly 10 of the present invention includes a
transparent or translucent housing 12 which supports a fluid inlet needle (first cannula) on
one side of the housing and a fluid outlet néedle (second cannula) on an opposite side
thereof. Fluid collected from the first cannula is immediately visualized through the housing

to provide a timely indication of proper vein entry.

As shown in FIGS. 1-3, needle assembly 10 includes a housing 12 having a fluid inlet
end 14 and a fluid' outlet end 16 adjacent thereto. Fluid inlet end 14 is defined by a
cylindrical exterior wall 18 having an annular shoulder 20 protruding from an extremity
thereof proximate fluid outlet end 16. Wall 18 circumscribes a flashback chamber 22 therein.
Chamber 22 further includes an annular trench 26 defined within a frustoconical taper 28

depending outwardly from wall 18.

Fluid inlet end 14 is further defined by an injection end 30 wherein a cylindrical



providing a bridge therebetween. Cylindrical extension 32 has a |arge bore
34 extending therethrough which is sized to accommobdate insertion and
securenent of a first fluid inlet cannula 36 therein. First cannula 36 has
an exterior extremty 40 projecting outwardly frominjection end 30 and
further has a sharpened bevel 42. Afirst interior extremty 44 is defined
at an opposite end of cannula 36 having a blunt tip 46 for insertion of
cannula 36 in injection end 30. Bevel 42 and blunt tip 46 each include a

cor r esperwhfigh 8269 Btdvddede ICApeiticalettensivn 30! Edﬁﬂ%bﬁ@uﬁbﬁﬁﬁﬁ@ter srhaRerf theh d
t heret hrough. First cannula 36 is positioned in bore 34 such that first

i nt er i oan exter @mrdrmsteddf Wakd8, prooxd esaowg wandiy feom twaginifhwit fasta®niaal tapea28 i n
fluid conmunication therewith. Once cannula 36 is properly positioned, it
may be PFQVddingpridgedhersBeves)- bore 34 or affixed therein by means of an
adhesive or the like. Bore 34 spans an extent of cylindrical extension 32
and extends into taper 28 so as to be in communication with each of first

cannul a 36 apgliﬂdﬁéa%&fknEio&ﬁiﬁ Qadtd f%&%fﬁ&w&)é&xdin%@t&ggﬂ{%@g&émhﬁgsiz@as a

second interior extremty 54 with a blunt tip 56.
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further o¢Bannula 36 having a blunt tip 46 for insertion of cannula 36 in injection end 30. Bevel 42
and blunt tip 46 each include a correspondingly configured opening for uninterrupted passage

of a fluid therethrough.

First cannula 36 is positioned in bore 34 such that first interior extremity 44 lies
proximate annular trench 26 so as to remain in fluid communication therewith. Once cannula
36 is properly positioned, it may be frictionally engaged by bore 34 or affixed therein by

means of an adhesive or the like.

Bore 34 spans an extent of cylindrical extension 32 and extends into taper 28 so as to
be in communication with each of first cannula 36 and a second fluid outlet cannula 52.
Second cannula 52, has a second interior extremity 54 with a blunt tip 56. Blunt tip 56
circumscribesthe opening within trench 26 so as to be adjacent first interior extremity 44 of
first cannula 36. Second cannula 52 further includes an exterior extremity 58 having a non-
patient bevel end 60. Second cannula 52 extends outwardly from fluid outlet end 16 so as

“to form an elongate fluid passageway through housing 12. Non-patient bevel end 60 further



i ncludes a seal abl e sl eeve 61 covering exterior extremty 58. Fluid outlet
end 16 of housing 12 includes a disc-like base 64 having a cylindrical
protrusion 66 extending outwardly therefrom Base 64 includes an annul ar
flange 68 which is seated in cooperation with annular shoul der 20 of fluid
inlet end 14 so as to forman interface 80 therebetween. The ends may be
secured together along interface 80 by appropriate fastening neans such as
adhesives or the like. As shown in FIG 4, fluid outlet end 16 preferably

i ncl udes neans for securing needle assenbly 10 to a holder 78 thereto. Such

neans i NeddIgRS akeRlabledlédv 6afcoRBlihE ektetibF ©atkmi®258. Al t hough a system of
mating threads is shown herein, it is understood that any attachnment neans

conduci ve to Fhad pudetténdel 0bf hdsiry E5 aniudenwahsd-bke base 6€ havingiazeydindHoaisi ng
12 is constructed froma translucent or transparent material so that a user
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conventional veni puncture procedure, e assenb connect ed

hol der 78ppropeiater fasehin® ndédnk Siidh & fdhesivePonkaike. vein entry. Fl ashback
chanber 22 provides sufficient space in chanber 22 to allow blood to flow

beyond the opening of interior extremty 44 into trench 26 for

i nst ant aneous fl ashback visualjzation in relation to venous entry. In this
manner, the pmSégewam E1G it dlupdoutletprd 16 preferablyincludgs meangitersecying pesdleyei n
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Although a system of mating threads is shown herein, it is understood that any attachment

means conducive to the practice of the present invention may be utilized.

Housing 12 is constructed from a transfucent or transparent material so that a user of
the assembly can readily view the contents of chamber 22. Although translucent rigid plastic
is desirable, various sealed ports or windows such as window 100 shown in FIG. 2 may be

used which enable the user to view the contents within chamber 22.

As shown in FIG. 4, during a conventional venipuncture procedure, needle assembly
10 as connected to holder 78 punctures the patient’s skin to make a vein entry. Flashback
chamber 22 provides sufficient space in chamber 22 to allow blood to flow beyond the
opening of interior extremity 44 into trench 26 for instantaneous flashback visualization in
relation to venous entry. In this manner, the phlebotomist has an almost instant visual
indication that vein entry has been satisfactorily achieved by first cannula 36. Thus, upon

satisfactory vein entry, air that is at atmospheric pressure within chamber 22 experiences



satisfactory vein entry, air that is at atnospheric pressure w thin chanber
22 experiences 7 conpression due to the influence of venous pressure.
Because the venous pressure exceeds the atnospheric pressure wthin chanber
22, blood flows thereinto and covers the opening of second interior
extremty 54. Blood fl ow ceases once the pressure within chanber 22 and the
venous pressure are equal. Once venous entry is visually confirmed by the
phl ebot om st, container 70, which is evacuated, is then inserted into

hol der 78 such. that bevel 60 of second cannul netrates stopper 72 as
shown i FOmPESssion qy5dn thennflupree af YEROYS RFSRSHIM 6?3t”i5gﬁ‘e7‘§’“893 RIEEBHE cEehHI a
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unbl ocked path for blood flow into container under the influence of the
negat i vehpreasalpeesyodiresfualThe bl ood present |n trench 26 and chanber 22
is drawn into container 70 through the opening of second interior extremty
54 because of the negative pressure gradient in chanber 22. Wen this
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into container 70 by second interior extremty 54. Blood nmay be collected
i nto nulS2, plregatrecpesaue gradient is transmitted to the needle assembly. A lower pressure
within the container causes blood to flow from the vein and into the container. Because
axially aligned cannulae 36 and 52 provide an unblocked path for blood flow into container
70, under the influence of the negative pressure gradient. The blood present in trench 26 and
chamber 22 is drawn into container 70 through the opening of second interior extremity 54
because of the negative pressure gradient in chamber 22. When this occurs, the pressure
within chamber 22 and trench 26 drops below the patient’s venous pressure, whereby the
higher venous pressure will pressurize trench 26 and chamber 26 back to venous pressure
again. The net effect is that a small column of blood, pulsating within trench 26, attempts
to close the opening and minimizing air within chamber 22 from being drawn into container
70 by second interior extremity 54. Blood may be collected into multiple evacuated
containers so that corresponding multiple samples may be obtained using a single needle
assembly 10. The venipuncture procedure is terminated by removal of first cannula 36 from

the patient’s vein.

An additional embodiment of the present invention, as shown in FIGS. 6-8 includes



containers so that corresponding multiple sanples may be obtained using a
single needle assenbly 10. The veni puncture procedure is term nated by
renoval of first cannula 36 from the patient's vein. An additional

enbodi nent of the present invention, as shown in FIGS. 6-8 includes 8 many
conponents which are substantially identical to the conponents of FIGS. |-5.
Accordingly, simlar conponents performng simlar functions wll be
nunbered identically to those conponents of FIGS. 1-5, except that a suffix
"a" will be used to identify those simlar conponents of FIGS. 6-8. FIG 6
shows anmahy eonmoeessbebiicheart substahigalpyr eleantali tov éret compomendsilog¢ FS&Sentbfy 200
conprising an, el ongat ed fl ashback chanber 210 defined w thin housing 12a.
Chanber 28gprdingdy, sdeidarsemnopans pedorniag sraarfangiansyyilide numbegedidentigally

therewi thin. Chanber 210.i udes a bst ant.d.al.l y _cgncave ,cur.yat ure, t hat
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i1 ustragigdial ok { i 1qconventi onal veni puncture, needle assenbly
200 as éﬁlnec?eh&tl%n %gfgied?gfgg) punctures the patient's skin to make a vein
entry. Chanber 210 indicates successful vein entry and reduces the draw of
air present in housing 12a. Thus, upon satisfactory vein entry, air that is
at at nospher i G bebsws enwitehiate erhizotieenifGhe prasentiivverdoncurpdieass¢robly®08 t o

the influence of venous pressure. Because the venqus, pressure_exceeds the
at nosphefIBPIHES anFlongted iﬂﬁS‘&‘}?&ﬁﬁB?mbq_ro’:lﬁbiegé‘ed Pt hovsiReT 7 (ChEPBeR10

includes an elongated area for retention of a fluid sample therewithin. Chamber 210 includes
a substantially concave curvature that provides enhanced visual magnification during sample

i+ collection.

As illustrated in FIG. 7 during a conventional venipuncture, needle assembly 200 as
connected to holder 78a, punctures the patient’s skin to make a vein entry. Chamber 210
indicates successful vein entry and reduces the draw of air présent in housing 12a. Thus,
upon satisfactory vein entry, air that is at atmospheric pressure within chamber 210
experiences compression due to the influence of venous pressure. Because the venous
pressure exceeds the atmospheric pressure within chamber 210, blood flows thereinto. Blood

flow ceases once the pressure within chamber 210 and the venous pressure are equal.

Once venous entry is visually confirmed by the phlebotomist, container 70a, which
is evacuated, is then inserted into holder 78a such that bevel 60a of second cannula 52a
penetrates stopper 72a as shown in FIG. 8. Upon entrance into vacuum portion 79a by
second cannula 52a, a negative pressure gradient is transmitted to chamber 210. A lower

pressure within the container causes blood to flow from chamber 210 into the container.



fl ow ceases once the pressure within chanber 210 and the venous pressure are
equal . Once venous entry is visually confirmed by the phl ebotom st,

container 70a, which is evacuated, is then inserted into hol der 78a such

t hat bevel 60a of second cannula 52a penetrates stopper 72a as shown in
FIG 8. Upon entrance into vacuum portion 79a by second cannula 52a, a
negative pressure gradient is transmtted to chanber 210. A |l ower pressure
wi thin the container causes blood to flow fromchanber 210 into the
container. 9 Various other changes and nodifications may be effected therein
by one skill in the art wthout departing, fr t he scope or spirit of the
i nvention, anY@rqusiother ghanggsand B‘O(Elngia %ﬂrF‘a)gQEEﬁg]%tﬁgﬁbﬁgmg’ﬁ(dmﬁﬁgﬁ%fié‘émeons
as fall within the sco of, the invent. 10 VHAT . LS 1. A

need e dbEMbPy! ARG 4 oab Y h DimsRuedoh 4R et il b2
opposed dicHica iRl nftfib Al FREUMI GaliPhe ScBsE Mt invERforousi ng conpri sing
an annul ar chanber and an annular trench adjacent to and in fluid

comuni cation with the chanber, the chanber and the trench providing for
external visualization of a fluid present therein; a first cannula in fluid
communi cation with said fluid inlet end and extending outwardly therefrom
said first cannula having a first interior extremty with an opening
positioned proximate said trench and a first exterior extremty opposite

t hereto; and
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a second cannula in fluid comunication wth said fluid outlet end and
extending outwardly therefrom said second cannula having a second interior
extremty with an opening positioned proximte said first interior
extremty, said second cannula further having a second exterior extremty
opposed to said second interior extremty, wherein a portion of the outside
surface of the second cannula delineates the inner wall of the annul ar
trench. WHATES @q_ﬂh,ﬁg@ﬁenbl y of claim1, wherein the first and second
cannul ae are 1n axial alignment with each other, such that an axial flow

pat h therebet tion of the housing. 3. The needl e
assenbl y of R%%aﬁévxﬁéé?@)l grrqagﬁ ‘of the first interior extremty is in

fluid com‘rum cation with the annul ar trench and the opening of the second
i nterior extrahousing haNjnngﬁuidG'éetlamdeIambjpposﬂd folihputiet endimeca@nmunibatidnousi ng

wl | of OREThB ERSTos pa BB sfp J8RTaRuSL Al o St cdleelagthe 6!
The n_eedlhéluaisrs)e'rmﬂrycabrbn wltbithe d:hamﬂlmar(r: tﬁ{chsmmggéav\rlei:tge:trga\ai iirfai;chrtggern éeb(eigrnghg
assent Sy‘ﬁ%‘@ﬂﬁ k°§.°ﬁ§%§’n¢{8ﬁgﬂt& i ’

assenbl ﬁHV|ng a first end and a second opposed end
in fluid comafiistedrinata intflbiercmrhimicdtion withsaidflyidiagp end an@eatnndmgmh&rardlhanber
nt. to.and, in

chanber - PRiRBE, SHEAT IR R d R R e artrgh e RLRY Bpsane Pstibned '
proximate said trench and a first exterior extremity opposite thereto; and
a second cannula in fluid communication with said fluid outiet end and extending
outwardly therefrom, said second cannula having a second interior extremity with an opening
positioned proximate said first interior extremity, said second cannuia further having a second
exterior extremity opposed to said second interior extremity, wherein a portion of the outside

surface of the second cannula delineates the inner wall of the annular trench.
2. The needle assembly of claim 1, wherein the first and second cannulae are in axial
alignment with each other, such that an axial flow path therebetween exists along a portion of

the housing.

3. The needle assembly of claim 1, wherein an end of the first interior extremity is in
fluid communication with the annular trench and the opening of the second interior extremity.

4. The needle assembly of claim 1, wherein the housing is free of air vents.

5. The needle assembly of claim 1, wherein an exterior wall of the housing is formed

from a transparent or translucent plastic.

6. The needle assembly of claim 1, wherein an exterior wall of the housing comprises

a transparent or translucent window region.
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.visualization of a fluid present therein; a first cannula in fluid

comuni cation with the first end and extending outwardly therefrom the
first cannula having a first interior extremity with an opening positioned
proxi mate the trench and a first exterior extremty opposite thereto; and a
second cannula in fluid comuni cation with the second end and extendi ng

out war dl y t Her Afnegdle ashemblgcomgrisingnul a havi ng a second interior extrenmty

and 3 second: nekIrGHading SHEA haWPBOSRE oblodehe 395 A0 doAlriGRoR XL r e LY.

wherein the second I nt 1'Ses an o proxi mate the
first itherewityrthekousing comprising athanreilar caambemamroanntﬂméreogm gdjaeerﬁm énde of

the Se(zlﬁﬂﬁ#d%ﬁﬁ@’tugfcagﬁg %Nﬁ]ﬁg'Gee a%%r tngﬁéa%\?érrls nafthé {?Sn g!nafn tf&eé]&é}nals The

needl e asse | erei’n and secon nulae are
axi al \ddualigationtof afluid peeasint thehadm;, such t hat an axi aI flow path ther ebet vveen

exi sts al on ' The claim?7,
wherein an gan Stgc%rnbh'éq? ﬁu'd Cw‘?ff@fc:é@rﬂgm? %eenfl];% yenlIej e%% uid co?menl cation
W t h t Hberafrom| the fitrsteanmulahdvmg]afmqmenemtg erxfremhyswkbammdemmgeosmmn@xt remty.

10. The_n |nt osm is free of air
vents. )?%‘d?{?ethﬁgéﬁagaidsghﬁgfegeg?r é@ﬁtrg t«?ﬁ%"f‘rﬁy xterior wall of the
housi ng i s fasevedd cémmmmfnermanmnatldmrwnthaesécmﬂréndmmséﬁtmdir@ The needl e
assenbl

l.aim7 erein an exterior wall of the housin rises a
£ anapaiiatteaf Rorblrhor HBEREMTH Hsie BGre S8ona Ferot xSty B o S8
exterior extremity opposed to the second interior extremity, wherein the second interior
extremity comprises an opening proximate the first interior extremity, and wherein a portion of

the outside surface of the second cannula delineates the inner wall of the annular trench.
8. The needle assembly of claim 7, wherein the first and second cannulae are in axial
alignment with each other, such that an axial flow path therebetween exists along a portion of

the housing.

9. The needie assembly of claim 7, wherein an end of the first interior extremity is in
fluid communication with the annular trench and the opening of the second interior extremity.

10. The needlie assembly of claim 7, wherein the housing is free of air vents.

11. The needle assembly of claim 7, wherein an exterior wall of the housing is formed

from a transparent or transfucent plastic.

12. The needle assembly of claim 7, wherein an exterior wall of the housing

comprises a transparent or transiucent window region.
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