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cannul a hub d#ifidhbadky. However, flashback detection has been less than satisfactory for many
such blood collection devices, since the flow of blood into the transparent portion of
the cannula hub is impeded by air backpressure in the cannula hub and, thus, flashback
confirmation is not visible or delayed. This delay can impede the determination of the
precise moment at which the cannula tip enters the blood vessel, which may cause the
healthcare worker inserting the needle to miss or perforate the vessel and penetrate into
delicate surrounding structures. Accordingly, intravenous blood collection devices
have been provided with a venting mechanism providing communication between a
flashback chamber of the cannula hub and ambient surroundings.

[6] It is an object of the invention to provide a blood collection device which allows for a
more efficient use and a gentler treatment of the patient and which is easy and in-
expensive to manufacture.

[7] This object is satisfied by a blood collection device in accordance with claim 1.

[8] The blood collection device of the invention comprises a cannula hub defining a
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[13] The manufacturing of the device is particularly simple and inexpensive, if the tubular
projection is integral with the cannula hub, in particular with a first part of the cannula
hub carrying the inlet cannula.

[14] According to a further embodiment, the tubular insert of the venting mechanism is
fixed in the tubular projection by means of a press fit. This makes the assembly of the

device particularly simple and cost effective, since the venting mechanism can be
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can be made by injection molding and no additional windows for flash back detection

have to be implemented.
[22] A preferred embodiment of the invention is described in the following description

and in the accompanying drawings, wherein:

[23] Fig. 1 is a perspective view of a blood collection device in accordance with the
invention;

[24] Fig. 2 is a cross sectional view of the blood collection device of Fig. 1; and

[25] Fig. 3 is a cross sectional view of a blood collection device according to a further em-

bodiment of the invention.

[26] The blood collection device shown in Figs. 1 and 2 comprises a cannula hub 10



[30] The tubul ar portions 22, 24 of the first and second parts 16, 18

toget her define a flashback chanber 28 of the cannula hub 10. [31] The

i nl et carwol2ai1lBoisas a tip 30 at its distal end which | scadppuedss3 be
inserted into a patient's bl ood vesselt for drawi ng bl ood. The inlet cannul a
12 is mounted to the first part 16 of the cannula hub 10 such that its

| umen comunivgadtesariést dh ihizecddnakhivaghd sehanberand@a 14 3@]et Ahe ookt leeinugannul a

14 is nmounted,tp, t he.secon rt 18 of t.he, canpul ub 10 such that a | unmen
of the outl et 2c LhERKEER DesRin & belf it ERRR BuflbZoboitiReh® B rhe
out | et cannulcanriida hagndathpvontetrrahmpoi4 f@m SPawsetwindi ng from t he second part
18 of t can i i t | r | I

coIIecJ| n tuggkqﬁgMﬁa%@%pgkﬁggh%%ﬁgﬁ%jﬁ?kgﬂ%ﬁﬁ?kgﬁ%ﬁ% fg?I%o .eg??ﬁ%

bl ood from t kad f¢canhpaitkl e Hampemaderhiempy toatis parpntidastic orte Rl 2. tiidnjeciidnet
cannul a 14 i sng@yered by a rubber sleeve 34. The outlet cannula 14 has a

tip 36 its proximal end for puncturing the rubber sleeve_ 34 when the
bl ood é§$l| ect (0 ftxr&u@,rt ltéa?lugﬁrﬁ%ﬁtﬁ “R)POYPH%SPif?{éa?%h%@%ﬁéoﬁg’ﬁr?é‘&ded to the
devi ce. [33] céhetibhdedice ehl actibuin pdewercZ &ueddugr progiml itsesr@myvent i ng

hani 38 i di ' [ b he,fl.ash k _ch 8 and
i end 2 Qur rouaRgee hSa LG PP haBRRAT e s RORTPOuE R Blaslig
i nsert 40 defproximgl thefefroind Tha sdabe pagiondradithg sagind panhtld basrestightin éapded
t endi fl gen 4 : ' ,d
ext endi ng acrAss shike ah&“mdrepé§§c?1 &hé %Rgﬁgﬁoﬁg@?g)gme%stsﬂahslé)& e%‘fﬁgﬁa er

46 extending a Oﬁg the 1 nner surtace ) | ar insert 4 may be
attached to tPKess fifblihedhrepdpsiarortiony26 makesdypepsible toptagl yblegd caldgctipagibeet c.
[3g]tThe_ ”Flm%g,%nfh{he&gfﬂ%?ﬁef(ﬁ(lﬁ@h@wﬂ?i_tﬁ%é' @éﬁé&ermizl e fog air and g ]
substantial ly L nperneable faqr ood. .The rane can be conf.igured suc
Chat B cont BT PEr b2 PO Feliad 3001 s 16 JRdP SO HESbI o f or
ai r or beconglslitaple civeatzr 88 bdthe JAGh O hikh 080282PCT/ 1B2010/ 054013 5 only for
bl ood al sof.q0 i | es. for  sui I I inel . are not
it ed Ho™pr e ThiePhmp SRS £ Raa il s PRIE™ Ryt BB hoory
40 of the ventpahentivbbivalniesyel 88 diraving biodedhd mled cantnld &2 ispn@jngast todke BBt whi ch
is formed i ,ni\ﬁﬂ,rl@'of e Bnhh& nib 16 Sudehht ikGuREn bOGntaRAL JvifitRe Aknbde
tubul ar projection 50 extends perpendicularly to the needle axis fromthe
first part 16NHPPYHS- cannul a hub 10, more specifically in the proxinma
region[gf] t Ee meidaggpc_rahh?_a 13Gs fnb@lﬁtﬁ@fo thE@?donI@ﬁrt_tl'Sbiﬂ!t}ﬂarcahgﬁlghhb 40 sadh ]E he
venti ng nechani s i ixed in t ubul ar proj.ectign ans, of a
bress it Al aduenbfsptEs calitd Fa somiytiens S Bihe fRnBes S RERES bui ar
insert 40 adjTacentletann@rd 1dhagt dprokirmallpertianierxtending facmnige seaanyd parohs ohe
cannul @ hub 40 c. Rl A 9D v AR bt 1o G EReli 31 37 i WRSLAN AL kg Ul
ubdl &t §. P I'n the

to an outer dianmeter of the t r projection fransttion
regi on from chetaingbed the lise 6jos shavan feocaliscingeblppd inpabi flesbatieehapger.diei nner

col lar 54 i s ppi:@MmdQBtiod BEof @BGuNetRhnAllL 11 Wdvefedibya&ibbAQleefe $£I 18Rt €d such
that the outer collar Eiéabut§3gn the end of %he t abul ar prg%ec i on_50

facing away PFOtheRRlf [28RbAER 38 AGIRDRPXERAL chfh fqreupriarian tegh Felee i ar
insert 40 f acvheg thobasdisolidogod tubs Hagckontdindig theliBkesibut Be @dhnkdred towher col | ar
54, when the tubular insert 40 is fully inserted into the tubular

proj ection SG?Wf%Q] In use, when the inlet cannula 12 is inserted into the
bl ood \83lsel dfhedlgatdodinttidnl deydednittiear somipesésml entisgmeghanish? 38 peoviding he

bl ood pressur i i j t 3 ket cannul a
12"t b the. I mnhAREROY pALERN B MR b e AT kR e

f1 ashbddk chaniBerverBngmgchanisnedy coupiigs aguwriaekstilededining 2 flyd passagt 4&ed
alrtpan eSCﬁ@ﬂx&h hhadfd Behbask 44 Baeh@hg 4&ow the DRI pmsaeaneTy4 of the
venting nec

anism 3 such that the blood in the inlet cannyl 2 is free
Vo1 ow it o TG BHR CIRMIBF T6 FUrBHyE FRBE ey Mheg Suleeaber e tbilar
veni punct ur e.inséit 40had seayeetdttaehedre ity abeladidhsas 40vebt exasmpld) @y pihesg wdldingf t he
t ubul ar inse%k 40 in the tubul ar projection 50 together with the outer and
inner collars 52, 54 prevent blood from escaping the flashback chanber 28
vi a t hdé3¥ent i niiemeerhbinnedd B8nade40im Bingaterial ipeimgsbledpesir ambsubstaneathodnment of
a bl ood col | g6t} OB1A8Y bloBd | TheARSALAAD L ¥ bdcIitBula%aRY HAPupdUohbhct §/i1th

essentially identical to the blood collection dévice shown in Figs. and 2
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single cannula 56 provided with an opening 58 that not only distinguishes
the inlet cannula 12 fromthe outlet cannula 14 but also allows for

comuni cati on between both the lunmen of the inlet cannula 12 and the | unen
of the outlet cannula 14 with the flashback chanber 28. The openi ng 58,
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6 [42] 10 cannula hub [43] 12 inlet cannula [44] 14 outlet cannula [45] 16
first part [46] 18 second part [47] 20 grip portion [48] 22 tubular portion
[ 49] 24 twbubavospmseti on [50] 26 threaded portion [51] 2@cThazhveskiichanber
[52] 30 tip [53] 32 proximal portion p54] 34 rubber sleeve [55] 36 tip [56]
38 venting mechanism[57] 40 tubular insert [58] 42 fluid passage

only for blood but also for air. Examples for suitable materials include but are not

limited to plastic, thermoplastic and polyethylene.

[36] The tubular insert 40 of the venting mechanism 38 is received in a tubular projection
50 which is formed integral with the first part 16 of the cannula hub 10. The tubular
projection 50 extends perpendicularly to the needle axis from the first part 16 of the
cannula hub 10, more specifically in the proximal region of the grip portion 20 thereof.

[37] The tubular insert 40 of the venting mechanism 38 is fixed in the tubular projection
50 by means of a press fit. An outer collar 52 is formed at an outer surface of the
tubular insert 40 adjacent an end of the tubular insert 40 facing away from the cannula
hub 10. The outer diameter of the collar 52 is substantially equal to an outer diameter
of the tubular projection 50.

[38] In the transition region from the tubular projection 50 to the flashback chamber 28,
an inner collar 54 is provided. The length of the tubular insert 40 is selected such that
the outer collar 52 abuts on the end of the tubular projection 50 facing away from the
flashback chamber 28, while the end of the tubular insert 40 facing towards the
flashback chamber 28 abuts on the inner collar 54, when the tubular insert 40 is fully
inserted into the tubular projection 50.

[39] In use, when the inlet cannula 12 is inserted into the blood vessel of a patient blood
enters the inlet cannula 12 due to the blood pressure, thereby displacing air from the
lumen of the inlet cannula 12 into the flashback chamber 28. Instead of being
compressed in the flashback chamber 28 and thereby building up backpressure, the
displaced air can escape from the flashback chamber 28 via the membrane 44 of the
venting mechanism 38, such that the blood in the inlet cannula 12 is free to flow into
the flashback chamber thereby indicating successful venipuncture. At the same time,
membrane 44 as well as the press fit of the tubular insert 40 in the tubular projection
50 together with the outer and inner collars 52, 54 prevent blood from escaping the
flashback chamber 28 via the venting mechanism 38.

[40] Fig. 3 illustrates another embodiment of a blood collection device in accordance with
the invention, which is essentially identical to the blood collection device shown in
Figs. 1 and 2 except for the fact that the inlet cannula 12 and the outlet cannula 14 do
not form separate parts. Instead, in the blood collection device of Fig. 3 the inlet
cannula 12 and the outlet cannula 14 are integrally formed from a single cannula 56
provided with an opening 58 that not only distinguishes the inlet cannula 12 from the
outlet cannula 14 but also allows for communication between both the lumen of the
inlet cannula 12 and the lumen of the outlet cannula 14 with the flashback chamber 28.
The opening 58, e.g. a slot or a puncture, can be positioned anywhere in the region of
the flashback chamber 28.

[41] List of Reference Numerals



[ 59] 44 menbrane [60] 46 shoul der [61] 48 inner surface [62] 50 tubul ar
projection [63] 52 outer collar [64] 54 inner collar [65] 56 single cannul a
1166158 opennnig3os® 2011/ 030282PCT/ 1B2010/ 054013 7 C aipag/iBedab/oid13
col l ection device conprising: a cannuba (10) hub defining a chanmber (28);
an inlet cannula (12) defining an axis and having a distal end and a | unen
ext endifng t heri@tdanpughubt he inl et cannula (12) being nounted to the cannul a
hub (12% such ha% t he %ﬁstal end of the inlet cannula (12) is external of
the canitl a huf 'PE65"8HH such that the |unen through the inlet cannula (12)
comuni[44t es wvidtdutlehenaohlanber (28); an outlet cannula (14) having a

pr oxi end . n extendi ng therethrough, the outlet cannula (14)
beingnﬁ%ﬂntedqggh?ﬂ%yggnnula hub (10) such that the proximal end of the

out | et [¢@nnul d8sedndipartext ernal of the cannula hub (10) and such that the
lumen qfi71t he owtdgfpgamiul a (14) communicates with the chamber (28); a

cl osed %éeeve 4% nount ed over a portion (32) of the outlet cannula (14)

di sposé®lext ertdFPYAOMR cannul a hub (10): and a venting mechani sm ( 38)
provi di[#g] comMniuedhi gttibet ween the chanber (28) and anbi ent

surroundings, acterized in that the venting nmechanism (38) conprises a
tubulaﬁgwksergﬁﬁhﬁ?é%éﬁq ?%g a fluid passage (42) therethrough and a

menbr angl]( 44) 28xteshiickghaobeass the fluid passage (42), wherein the nenbrane
(44) LES de fyyyp @ material perneable for air and substantially

i nper neabl e for. bl ood. A blood collection device in accordance with claim
1, chadadl eri 2BPrPHMahBeItioRe t ubul ar insert (40) of the venting mechani sm

(38) igs4)ecei vRdubkeralebwbul ar projection (50) extending fromthe cannul a
hub (1% A bl god collection device in accordance with claim 2,
char act %—ﬁ]i zed JorR hat

[56] 38 venting mechanism

[57] 40 tubular insert

[58] 42 fluid passage

[59] 44 membrane

[60] 46 shoulder

[61] 48 inner surface

[62] 50 tubular projection

[63] 52 outer collar

[64] 54 inner collar

[65] 56 single cannula

[66] 58 opening



the tubul ar projection (50) extends in a direction transverse, in

particul ar perpendicular, to the axis of the inlet cannula (12). A bl ood
col | ecti omodeuvise2sen accordance with claim2 or 3, charactraBrdeds4rs t hat
the tubul ar projection (50) is integral with the cannula hub (10), in
particular with a first part (16) of the cannula hub (10) carrying the
inlet cannula (10). A blood coll ectmﬁﬁ_ﬁ\g’ce i n accordance with anyone of
clainms 2 to 4, characterized in tha bul ar insert (40) of the venting
mechani;g \5\0 38) is fixedaippyg Hf&%uédiiéwcl%‘hc@wmﬁﬁélh%rh &ﬁmla Y0)TRBRfiRhgd Press
fit. 201 / 030282PCT/ 1B2010Q/ 0540 [daim col | ecti on devi ce
in accordance with anydhémBer @Bxiagdniot qannyla (Ee ’c“ér%nzaé& g0 hayige ardiggal

]Eubul gr insert (40) of dfnh%nﬁaﬂlﬁﬂlﬂgeﬁe@diﬂglih‘éf%ﬂ(raﬁgh,hlﬁﬁlnﬁﬂﬂ;:ﬂuﬁlﬁ[(lgpbélﬁg I(52)
or ne at its outer surfac cent ac wa ro e . nnul a
hob C100 10 arm 31 A raaied B i b Ak B ot AR AR s
characterized in that annowtél2)di enremelrofahe tdnaubuttubr(1@)andancl( 3129 the $umen
substantially equal to fh%ugh' i é‘pﬁﬁlhf‘ar(lﬁf uhid iy @fth%eodhggqﬁalsp(:}a?%g) 5

[Claim8] A blood collectio evice 1 n accordance W th anyone
7, characterized in thaiuﬂﬁhcamn@lar(é@ul@ﬁmgfaRrﬁélrrtalhbmmdqahm}e@@we@ﬁmgso)

adj acent the chanber (%ﬁére&frodgheth%%ﬂéﬂ AnAMR ({4h QkinglihSunfd MoGhPEHHBEGULS

di m ni shed by an inner IIa bIodcoIIe on device in
accor dance let h anyone )Stuﬁ tl&ti%:é&[) llenc?éfAhe out et cannula 5145 1s external o

the cannula hub (10) and such that the lumen of the outlet cannula (14)

to

communicates with the chamber (28); a closed sleeve (34) mounted
over a portion (32) of the outlet cannula (14) disposed externally of the
cannula hub (10); and a venting mechanism (38) providing commu-
nication between the chamber (28) and ambient sur-
roundings,characterized in that the venting mechanism (38) comprises a
tubular insert (40) defining a fluid passage (42) therethrough and a
membrane (44) extending across the fluid passage (42), wherein the
membrane (44) is made from a material permeable for air and sub-
stantially impermeable for blood.

[Claim 2] A blood collection device in accordance with claim 1, characterized in
that
the tubular insert (40) of the venting mechanism (38) is received in a
tubular projection (50) extending from the cannula hub (10).

[Claim 3] A blood collection device in accordance with claim 2,
characterized in that
the tubular projection (50) extends in a direction transverse, in
particular perpendicular, to the axis of the inlet cannula (12).

[Claim 4] A blood collection device in accordance with claim 2 or 3,
characterized in that
the tubular projection (50) is integral with the cannula hub (10), in
particular with a first part (16) of the cannula hub (10) carrying the inlet
cannula (10).

[Claim 5] A blood collection device in accordance with anyone of claims 2 to 4,
characterized in that
the tubular insert (40) of the venting mechanism (38) is fixed in the

tubular projection (50) by means of a press fit.



clainms, characterized in that the cannula hub (10) is fornmed fromfirst and
second parts (16, 18), the first part (16) carrying the inlet cannula (12)
and the swoand/pBeast (18) carrying the outlet cannula (12rT/1Bfien3w10] A

bl ood col | ection device in accordanceSwith claim9, characterized in that
the first part (16) conprises a grip portion (20) and a tubular portion

(22) extendigng proxi malAbhedeblefonnlet e itidcoiah@wih abfithe GRONRUhA2 8X5 S
[Claim11] A bl ood collection .deyice in accordance with claim 10,
characterized in that t 8m§§86ﬂ% E%t (18) is of generally tubular shape
and partly received |nthhemmhbuman(ﬁbﬂﬁnmmwmﬂﬁgnﬁihﬂhﬂnﬁﬁb&hsmmomwby means
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anyone of clains 9 to 1 erized I1nt e second pa
| east the tubul ar portﬂbﬁC@Q@iﬂuﬁ(ﬂﬁb first part (16) are made from a

transpaceith 7l asti ¢ mat il collection device in accordance with claim 6,

characterized in that
an outer diameter of the outer collar (52) is substantially equal to an
outer diameter of the tubular projection (50).

[Claim 8] A blood collection device in accordance with anyone of claims 2 to 7,
characterized in that
in the region of the tubular projection (50) adjacent the chamber (28) of
the cannula hub (10), the fluid passage is diminished by an inner collar
(54).

[Claim 9] A blood collection device in accordance with anyone of the preceding
claims,
characterized in that
the cannula hub (10) is formed from first and second parts (16, 18), the
first part (16) carrying the inlet cannula (12) and the second part (18)
carrying the outlet cannula (14).

[Claim 10] A blood collection device in accordance with claim 9,
characterized in that
the first part (16) comprises a grip portion (20) and a tubular portion
(22) extending proximal therefrom in the direction of the cannula axis.

[Claim 11] A blood collection device in accordance with claim 10,
characterized in that
the second part (18) is of generally tubular shape and partly received in
the tubular portion (24) of the first part by means of a press fit.

[Claim 12] A blood collection device in accordance with anyone of claims 9 to 11,
characterized in that
the second part (18) and at least the tubular portion (22) of the first part

(16) are made from a transparent plastic material.



