BLOOD COLLECTI ON DEVI CE W TH NEEDLE CONTAI NER MEANS BACKGROUND OF THE
| NVENTI ON Field of the Invention [0001] The present invention
relates to a blood collection assenbly having safety el enents for
safe and conveni ent handling. Mre particularly, the present
invention relates to a blood collection assenbly which is adapted for
retraction of the needl e based on forces of gravity. Description of
Rel ated Art [0002] D sposabl e nedical devices having piercing
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evacuated fluid collection tube includes a puncturable stopper at one end thereof. In this type
of blood collection system, the holder typically has a housing at one end thereof for receiving
the needle assembly. Likewise, the holder also has a hollow body with an opening at an
opposite end thereof for receiving the collection tube. The needle assembly is rigidly
received within the housing of the holder such that a first end of the needle, i.e., the patient
end, extends forwardly of the holder for puncturing a vein of a patient. The opposite, second
end of the needle, i.e., the non-patient end, extends into the hollow body of the holder. Upon
assembly of the blood collection system, the needle assembly is inserted into the housing and
the collection tube is inserted through the open end of th_e hollow body until the second end
of the needle pierces the puncturable stopper of the collection tube, thereby allowing fluid
communication between the interior of the collection tube and the bore which extends

through the needle assembly. To draw a blood specimen from a patient using one of these



2 bl ood collection systens, the evacuated collection tube is
partially inserted into one end of the holder, the first end of the
needle is inserted into a patient's vein, and the collection tube is
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entire device including the needle holder and the needle assembly being disposed of together.

For example, U.S. Patent No. 5,810,775 to Shaw discloses a collection assembly which
provides for retraction of the intravenous needle at the patient end of the assembly, and
further discloses a hinged cap at the open end of the housing of the holder. After drawing a
specimen into a collection tube, the collection tube is removed, and the hinged cap is closed
over the opening of the holder, thereby activating the spring-based needle retraction and
blocking access to t_he sécond end of the needle at the non-patient end. Activation of the

hinged cap and the spring-based retraction mechanism requires substantial manipulation by



[0007] U.S. Patent Application Publication No. 2003/0040717 di scl oses
a retracting needle safety device in which a refraction assenbly

i ncl udi ng a doubl e-ended needl e cannula with a patient tip at one end
and a non-patient tip at an opposed ead is refracted within a tubular
body of a needl e holder housing after use. The refraction is
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[0010] A need exists for a self-contained needle assembly which"'pro‘vides effective

protection from both ends of a double-ended needle with simple and efficient retraction of the
needle, and which is simple to manufacture and easy to operate.

[0011] A safety blood collection device comprises a holder housing including a generally
tubular wall extending between a forward end and an open rearward end to define an interior
chamber therein, with the rearward end of the holder housing adapted to receive a sample
collection tube therethrough and a needle including a puncture tip extending from the forward
end of the holder housing. A retainer co-acts with the holder housing to maintain the needle
in a first position with the puncture tip of the needle extending from the forward end of the
holder housing. The retainer is adapted for activation so as to release the needle from this
first position, thereby permitting the needle to move based on the force of gra\}ity to a second

position in which the puncture tip of the needle is contained within the interior chamber of



t he hol der housing. As such, upright placenent of the hol der housing

upon activation of the retainer will permt the needle to drop within

t he hol der housing, thereby containing the needl e cannula therein.

[ 0012] The needl e may conprise a needke hub including a needle

cannul a, mﬂ%ﬁh may. be a doubl e-ended needl e cannul a including a first

end havithgRelfier honties-uAs spehy, venght plaperaent pbihe dokds hepsingamen etivatien pfithe

and a segemer Nl pBAYE A FeelRNoPRbH SAIPHRCLHESE HduBingX ' E{nﬂ{g

rearward end of Fhe hub for eggag%nent Eﬁ%% a sangfg-%gﬁﬁgggwbn &

r ecei vedieedie eaghlatthgseinear wvar d end of the hol der housing with the

ret ai ner i Nt ni It .1 'St sitign. ..[,0013
[00”152'[1 P leBdle Eﬂh‘?{l cﬁ%ﬁ%ﬁa Héélale Iﬁp lxk]c‘zfuc{mog a gg%ageb(falngﬁﬁ,n\&lnéh may ]oc a

Desirably, the retal ner es structure
i nt er f edenle-cedrjaredie ibnfuts inchidivgad fiishendt lweingeRe bendnie thextdnmb from a

position with t uncture ti xtending fromthe forward end, of the
hor der Rt Sl Bk e bechad i i TR VBT RS OIP SxePH PR oM
t her eof re@weid dnlff tHEOMBMP En@ibethfif Wit AbdM@le E6IRKG fibk $4ceRRS b %O
a second positign causes release of the interference engagenent,

t
t her eby T¢EVARdtand of thenkolde dgneing withdheretainer meainiaiaingdhe oeddle lorb, inj the fiyst
drop Wi tBiiflod he interior chamber of the. hol der housing. The assenbly
may further i1nclude structure adapted to close the rearward end of’
t he hol d@M3hoddsitgblnnibn rethiver stlmderestructard for ebieblishingridiefoshtd apag@eenas

to prevent 0 the, interior chanber..t hrough, the rearward end

t her eby?%r %@%ﬁﬁgn% tﬂ%:eo%?eglg t mvmt%fa r;ﬁfth%osﬁﬁ’gd‘fnéh ?%?n?'%cﬁﬁﬁl %ﬂ?’h‘@ﬁ{il 2 -$rg7p 1ihg
A separ tresatilindpeft the ialdebRositmpy | ThetrettljcR @Rt bet mgtfe@ rtdaicle @ipen Qbtivialen
hol der housi.ng fqr interconnecting the needl e hub with the hol der
housi ng e Pegk teh gy gRend o Fegs W ERTABIFEPRSIAD: Reeiscerdepasitien cansiuib
and t herdiie BPtHe -intbFerShde end o caiEn 0 dhd@R perthilgnd tﬁE AL 1 RYvd 3Ghe gé?:onc}]e

structure in interference engagement with the hub port to prevent t
needl e RO di®, KB yithin Gigsiaigrioy ehambise of drenkolderchmisiog. Thee assemblyngay

and to mﬂ.@' i i i Sidtd ith the
puncture ti {)mgxﬂltdé Eﬁrﬁgﬁﬁdﬁ%@ Eoeugsoér {v?\'/grrd"JrgeV?\%t 531;3 dtfﬁldéé)ﬁ%fggri lﬂo&smﬁ/bwv}?ﬁé’ﬁ?
of the rataipgriein the sedoad pesitiorg spesia provent alcesde shet eerion tiemfver SRGQEh the

engage n_the retai ner and.the hu ort., ereby rel easing
t he hugF e%%‘?’ gtgr\r{l%%!_feﬁ?ebyr%%vgpén%%mﬁﬂﬂl‘%ﬂ?ﬁf?_?E@“% fi™ of the needle
to the HMtdNd Apaeiatitemhub Xy bt ploeidpdratjacatt ahe HIMREH BN of thd Bolder
retaine corrp}:l ses a flexi _tHFe band member including a first portion

[

havi ng 4086t IORHTErPopaccBgiths Brrele Bl ardnthethalder dioneing. aiel et thdvgh a
hol der heahgbdehgab@Rer: E@mf E&Me%%bﬁm%ﬂﬁﬁﬁpﬁﬁb bt in 5% ool boftodiment, th

(>
position. The neédl e hub is maintained in a position extendl ng Pom

t he for RERErapay Belude, strpchirg dn iMenfesenvg engegementr with decbutepar e premdnt whe h
the sl i bl t .d th d.
bosi ¢ 1 opeedff EEdn Wing Sfealeditbit e RGBS b OB pOF 1 BRI the

band nentséle hubch i firgt positigewitindie pttote tipbeases: fie thafewhar@EGE the
engagengnt, to.permt the needle hub .to pas 5 .through the .opening
to the SEEBgy SAvertesh OE DG HCRASE HE %n%?ﬂﬂdz ppsifiony frelepsss (Be dpigrference

cannul aerigagdRdit detheen e Ritdindrhad it BiY gort, dhaeBetelbink g Bl gsﬁ and the
housi ng. T@aﬁ‘flem bl e band nenber may Turther “include a third

por t i on2eeElgdHb 4ad permiting moveent aths meeslle o thavescorspashiont or war d end of
the hol gei5housione pafifelat Q%ﬁohﬁi@n?l tfﬁﬁ Q%ﬁeﬁg%gﬁsfé S 'g?xi%l;éeb%ngg%?%ber

position to prevent re-exposure o e punctur I p&1 e
cannul ainclhdingtahfistigértiom\hgving taredotfwhish sl positionetl adjadent thealprwad lendlef dr

openi n i i: i ti oped .adjacent .the rearward end of. the ho| der
nousi nerdisioptile PR e Bl FRRERBiaptr § ke it poiiben pdbs prefle hib i
Desi r abiyintaitee in & esifidreositdndngtfand thegoierd érdl oTaeiblde hbignsSRGRAB erence
position, a further flap portion closes_ the rearward end of the

hol der FRSAGYL tV‘BT%pTh@vé?ﬁ gasnt; of theellexihle hand regmabes dpwadr tha gcande

position aligns the needle hub with a second portion of the flexible band member including

an opening, which releases the interference engagement, to permit the needle hub to pass



[0016] In an alternate enbodi nent, the retainer conprises a clanping
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expl oded perspective view of the safety bl ood collection device shown
i n FI G bausifeo@2pevet @rovgmest af Secrdedigdiubpidraugb dhe vearwirdvends oft the holder

safety ' i o, 4 .in use with the bl ood
col | ect ?é‘%ﬂ%ﬁ;’ghhﬁ&%%% Og;aé&%ﬂ?g a pﬂelgssééé@f?o\j/sgio\gi ew of a hol der
housi ng [0X18} hdn getva fethef erfdbc@imént, a method for containing a needle after use in a blood

collection procedure is provided. The method involves providing a blood collection device

" comprising a holder housing 'éomprising a generally tubular wall extending be_‘tweteli_T a
forward end and an open rearward end to define an interior chamber therein, and a needle
including a puncture tip maintained in a first position extending from the forward end of the
holder housing through a retainer co-acting with the holder housing and including structure in
interference engagement with a portion of the needle. In the method, the retainer is activated
to release the interference engagement between the refainer and the needle, with the blood
collection device positioned such that gravitational forces move the needle to a second
position in which the puncture tip of the needle is contained within the interior chamber of
the holder housing,

[0019] Desirably, the retainer comprises a flexible band member including a slot adjacent

the forward end of the holder housing for establishing interference engagement with the



[0025] FIG 5 is a perspective view of a retainer in the formof a

fl exi ble band of the device of FIG 1. 8 [0026] FIG 6 is a
perspective view of a hub port of the device of FIG 1. [0027] FIG
7A is a partial sectional view of the7safety bl ood collection device
of FIG 1 shown in an upright position in the first position with the
needl e Beadiaivg aast e ABKIEE zfd?@nnftthfesletoAW@mglﬁdaC@watmwf eS| Tgi@ineheanaiirisgs
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posi ti O[0020] In a further embodiment, a safety blood collection device comprises a needle

extending between a forward end having a patient puncture tip and a rearward end having a
non-patient puncture tip; and a needle holder comprising a generally tubular wall extending
between a forward end and an open rearward end to define an interior chamber therein. The
holder retains the needle in a first position in which the patient puncture tip extends through
the forward end of the holder with the non-patient puncture tip maintained within the interior
chamber, and is adapted to release the needle from the first position, thereby permitting the
needle to move based on the force of gravity to a second position in which the patient
puﬁcture tip and the non-patient puncture tip are contained within the interior chamber of the
holder. In such an embodiment, the needle holder comprises a retainer adapted to maintain
the needle in the first position, with the retainer adapted for activation so as to release the |
needle from the first position to permit movement to the second position. The needle may be
contained and maintained within the interior of the holder after release and movement of the
needle from the first position to the second position by structure covering the open rearward
end of the needle holder, such as a hinged cover or a rotating flexible band. Alternatively, the
needle is contained and maintained within the interior of the holder after release and
movement by a carrier structure preventing' movement of the needle through the open

rearward end of the needle holder upon movement of the needle to the second position.

BRIEF DESCRIPTION OF THE DRAWING(S)
[0021] FIG. 1 is a perspective view of a safety blood collection deviée in accordance with
an embodiment of the invention, shown in use with a blood collection tube.
[0022] FIG. 2 is an exploded perspective view of the safety blood collection device shown
in FIG. 1.
{0023] FIG. 3 is a sectional perspective view of the safety blood collection device shown in
FIG. 1 in use with the blood collection tube.
[0024] FIG. 4 is a perspective view of a holder housing of the device of FIG. 1.
[0025] FIG. 5 is a perspective view of a retainer in the form of a flexible band of the device
of FIG. 1.



[0031] FIGS. 8B and 9B are top down views taken alone |ines 8B-8B and
9B-9B of FIGS. 8A and 9A, respectively. [0032] FIGS. 8C and 9C are
bottom up views taken alone line 8C8C and 9C-9C of FIGS. 8A and 9A,
respectively. [0033] FIG 10A is a pastial sectional view of the
safety blood collection device of FIG 1 shown in an upri ght position

after t H@Med‘f@ 6 apmpsreperties e af alhdyprstiofithe deviced EHRAL.- p05| tion
contain t
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a_perspe ctiv afety bl ood collection device in accordance
with an ‘f 3‘%@?}{9&%@@% f the invention. [0037] FIG 12 is a
perSpectmtmwlqu 9B 1§af tdotva Ry fak@Cal e 1R 7R R bOFIGUSR. I n the

enbodi ment of FI G 0038] FIG. 13 is_a cross-sectional view of

the saf d¥42%h| JIH- ZGP% 2hatiosnuREeY dekep plopp ine AedEi ofdhe. BX- FIG 11 shlown
in an u 603gpt Hes § Qﬂd bA 41%5&0 P&&ﬁgﬁa%&f{w rtwostagelt% glso@&ﬁgl;&of&%% of

extendl omt he or war
FIG 1 shown in an upright position during movement of the retainer from the first position to

the second position.

[0031] FIGS. 8B and 9B are top down views taken alone Imes 8B- SB and 9B- 9B of FIGS.

8A and 9A, respectively. : ' _ ‘

{0032] FIGS. 8C and 9C are bottom up views taken alone line 8C-8C and 9C-9C of FIGS.
8A and 9A, respectively.

[0033] FIG. 10A is a partial sectional view of the safety blood collection device of FIG. 1
shown in an upright position after the needle cannula has been dropped to the second position
contained within the holder housing.

[0034] FIG.10Bisa fop down view taken alone line 10B-10B of FIG. 10A.

[0035]  FIG. 10C is a bottom up view taken alone line 10C-10C of FIG. 10A.

[0036] FIG. 11 is a perspective view of a safety blood collection device in accordance with
an alternate embodiment of the invention.

[0037] FIG. 12 is a perspective view of a rotatable ﬁng structure for use in the embodiment
of FIG. 11.

[0038] FIG. 13 is a cross-sectional view of the safety blood collection device of the
embodiment of FIG. 11 shown in an upright position in the first position with the needle
cannula extending from the forward end of the holder housing,.

[0039] FIG. 14 is a top down view taken along line 14-14 of FIG. 13. -

[0040] FIG. 15 is a cross-sectional view of the safety blood collection device of the
embodiment of FIG. 11 shown in an ﬁpright position after the needle cannula has been
dropped to the second position contained within the holder housing, -

{0041] FIG. 16 is a perspective view of a safety blood collection device in accordance with
a further alternate embodiment of the invention.

[0042] FIG. 17 is a cross-sectional view of the safety blood collection device of the
embodiment of FIG. 16 shown in an upright position in the first position with the needie

cannula extending from the forward end of the holder housing.



[0039] FIG 14 is a top down view taken along |ine 14-14 of FIG 13.
[0040] FIG 15 is a cross-sectional view of the safety bl ood

coll ection device of the enbodinent of FIG 11 shown in an upright
position after the needl e cannul a has9been dropped to the second
position contained within the holder housing. [0041] FIG 16 is a
per speci®043] vild®w. d8 ia = afoss-yechbund dvieyo loff gbe ismﬁatydb}wbde:ollcntianaiewidartﬂ"ethe

wth af a nbodi ment f th on. .[10042]. EI G, 17
is a croéﬂé&g%c ﬁ’i!&fngwwiiw o uﬁ?@f Vi 880%% eeg?qdﬁ)% %&ac@s&em
t he enbddjpp‘athtotbésdébﬁpokﬁm&h:ﬁmmdlw&hmuhﬂ’h@dtﬁrhﬁﬂsingIOl’l in the first
positio egedl e capnula e t.he forward end of

t he hol E'g]rmiflod:ganb&“ APFHHASP VF—eI"G? &g &F‘ﬁ&u@b@@i‘c@ﬁﬁﬁm\ﬂ@wfb‘fﬂth
t he saf g%}g@ng@gﬁgﬁﬂn@ﬂ@gﬁ@ﬁﬁﬁgnthe enbodi ment of FIG 16 shown
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the sec i ShiscmrRndarersiapepipestive vigve ofibie dervarberd efghe plood 4plieticn

19 is a &g&éﬁ%g}l y¢ view of a safety blood collection device in
accordance wth a gaurt her alternate enbodi nent of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[0046] The present invention is generally directed to a safety blood collection device,
which allows for safe and convenient retraction of a phlebotomy needle, such as a double-
ended needle, into a holder devicc, providiﬁg a self-ccntained device. Generally speaking,
retraction of the needle is accomplished by activating a retainer member on the device, which
releases the needle assembly, and permits retraction of the needle assembly into the general
cavity or interior opening of the holder device based on forces of gravity. After containment
in this manner, the device is safe from accidental needle sticks, which may occur during
disposal of a needle ina conventioncl container.

[0047] Referring to the drawings in which like reference characters refer to like parts
throughout the several views thereof, FIGS. 1-3 illustrate a blood collection device 10 in
accordance with an embodiment of the present invention and its related fcamres. The blood
collection device 10 includes a needle holder 12 in combination with a needle, in particular a
needle assembly 14 in the form of a double-ended needle, for use in collecting blood samples
with a eonventional evacuated blood collection tube 16.

[0048] With particular reference to FIG. 4, holder 12 is defined generally by an outer
housing 20 defining a generally hollow tubular wall 22 which includes a first or forward end
24 and a second or rearward end 26, with tubular wall 22 further defining an interior chamber
28 therein. Tubular wall 22 extends along an axis A which generally defines the elongated
shape of holder 12, and is generally tubular in form. Tubular wall 22 may be of any cross-
sectional profile, and is desirably a non-circular cross-sectional profile, such as a generally
square shaped cross-sectional profile as shown. As such, while housing 20 is described as a
tubular structure, housing 20 may define any tubular shape, such as a cylindrical tube, a
square tube, or any other tubular shape. Forward end 24 of housing 20 includes a forward
opening 30 extending therethrough, while rearward end 26 is generally open-ended through
rearward opening 32, providing housing 20 as a generally hollow tubular outer body having



[0045] FIG 20 is an enlarged perspective view of the forward end of
the bl ood collection device of FIG 19. DESCRI PTI ON OF THE PREFERRED
EMBODI MENT(S) [0046] The present invention is generally directed to
a safety blood collection device, whigh allows for safe and
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 cannula 42, as is generally known in the art for double-ended blood collection needles. As

such, a standard double-ended needle can be used as needle assembly 40.

[0051] Needle cannula 42 and hub 54 may be separate parts that are preferably fixedly
attached and secured through an appropriate medical grade adhesive, for example, epoxy or
the like. In particular, the needle cannula 42 may extend through the interior of the hub 54
and be supported by the hub 54. For this purpose, the hub 54 defines a passageway or
opening extending therethrough for receiving and securing the needle cannula 42 therein,
such that forward end 44 of needle cannula 42 extends from the forward end 56 of hub 54 and

rearward end 46 of needle cannula 42 extends from the rearward end 58 of hub 54.
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thereto for releasably maintaining needle assembly 40 in such a first position. This may be



12 acconplished in a manner as shown in FIGS. 1-3 through a retainer
menber 80 co-acting with housing 20. Retainer 80 provides a nechani sm
for activation to rel ease needl e assenbly 40 fromthis first

position, thereby pemItting the needl2e assenbly 40 to nove to a
second position in which the intravenous puncture tip 50 is contained
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chamber [(86pf Foaxiige HAaAU Siebe? 82 1:Dessu@albl Maintafiiee rwiktnl Siteiori dhe@bér 18 0F
defines a generally hol | ow tubul ar wal| 112 whi.ch includes a first or

f or war d OWgHhousme 2940 2 MAWEHP 45rio be Marably 2aew an iferpak Jriaca,of opter hgpging
112 furgf er:ope%amplenﬁl aﬁﬁeﬂ Hahﬁﬁg &%er?i‘ﬁﬂﬁ@f b pr8vIdBe hthi the Btefob Ehaﬂ%rﬂe?izf

housi ng 20, tubular wal i nner housing insert 110 1s desirab
of a nonfaiterdobising 89,0@@1 ﬁ@@hle bmdlmfpnlmr Blléandmdbsm@ersqluatr@usnaa@dnd

?LSZEEsﬁﬁ%}lnc#ﬁgéghglﬁor e§gaﬂﬂ§n|néﬂqggn %@%&%ﬁght &reth rougfﬁggaS

whi | e r eabsveadileredeivdbwithinghe attarior yhamien- Zsrmfenitdr hoaeiigh2 0. eBesigably, inner

ntor§ opoig B 11 MRS aher B Gt AR OB e R gt o

sanpl i NgriphACRAUN e an@8 skddnH BPWArvad ERE1 B Hith hibLRE WalU3D fiektten S6fidingl i
is desirably congrb§ed of, nol dab] e parts simlar_in materi al as t hat

of out eiteisyshamberd18theyeiny Asswit puler housing 20x Gtiwian gvallndral inngy housing
provi degegy i@f'aeé Cf&fa TR Ak 5S- Jebﬁ?ﬂapﬂﬁﬁféaﬂg?g?gpﬁag%ﬁ%\édt&bﬁ

i nterior chanber outer housing 20 Accordlng usi ng
i nsert $ecfonah @rczﬁl@ eer showsti digreadded itihbf wnﬁlrmuamé lmerc dae uméude@a forward

0 g PRSP Ul SRR 530 SHBAE call 6, CRUBHRS, et
surfac eﬂirdn%ihaeirwaﬁijojsem w2, Ip&azﬁdmg dcdemilmidﬁlteﬁc@ rcharibet 118¢ kBuy interior
engagenment w th one or res ondi recesses or openings 124

t hr ough“RARGT 18 pesqmmodass HoR sarpie; WBQ 36 duggg i saniRling JIRsedyre, as is

engagenpifwiPhaNd S2Snfer RANAD ISR 11U is QeS8 dobdprib QI ANIRFE MR ar in
thereby fixing flexible band nmenber 82 sandw ched between I nner

housi ngmiatesiakas that of awier ousiag 2housi ng 20. 13
[0057] As noted, inner housing insert 110 provides a mechanism for maintaining flexible

band member 82 within interior chamber 28 of outer housing 20. Accordingly, inner housing
insert 110 and outer hosing 20 desirably include structure for locking engagement
therebetween. For example, inner ﬁousing insert 110 may include one or more fingers 124
extending from the outer surface thereof, such as at rearward end 116, for interlocking
éngagement with one or more corresponding recesses or openings 124 through tubular wall
22 of outer housing 20. Such interlocking engagement provides a mechanism for a snap-fit
locking engagement, thereby fixing flexible band member 82 sandwiched between inner

housing insert 110 and outer housing 20.



[ 0058] As noted, flexible band nenber 82 acts as a retainer nmechani sm
to maintain needle assenbly 40 in the first position extending from
the forward end 24 of housing 20, and also is adapted to activate so
as to release the needle assenbly 40 from being held in this forward
extendi ng position when desired. This is desirably acconplished by
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menber 82 is in alignnen rearward openi n(g 120 of 1 nner housi ng
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skirt 7 Kiyt
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Mner” OGRS o Boddh peleeftn S, B ABRTRL i WenoE oot Priging
t her eabgietible MR hiBMBeDS2 hbwe tibaRr WA QUAD AR WelstheORGM 1D, 3dchARet fiBE O
the interior chanber 28 of outer housing 20, with fingers 124 of
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member 82 is in alignment with rearward opening 120 of inner housing insert 110. Hub port

66 is inserted within outer housing 20 such that skirt 72 extends into forward opening 30 and



manner, whereby intravenous puncture tip 50 at forward end 44 of
needl e cannula 42 is inserted into a target blood vessel of a patient
in order to conduct a blood collection 15 procedure or other
procedure as desired. An evacuated tul¥e 16 having a piercable closure
18 is then inserted into rearward opening 32 of outer housing 20,
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di anet er I tthQ_\# 1813@ 84 of first portion 83 of flexible band
menber 850 ﬂﬁ“ﬁt “in place. As -shown in FIG 7C, opening

90 of feosih Roe: h%mﬁ@,' 18fthi§ hRhe) Redld BsbeABITLAY call De iaSseinBlyedilORGTRA 2,
W th rearvvard opening 122 of inner housing insert 110 and rearward

openi ngFe0=xgmpl ther NARRFSPRIPUaGEe R B with slastogeric §ka§ee6%)thﬁ@§wtrulaﬁassed
Ret ai neg, 8/, pLQ %@Eﬂg B LG ard leﬁ?@@#feou%@ Bguﬁé‘?ﬁ h! s%t%? %Pﬁfs dition
ot end

first position, ab 92 at the forward 02 of oute
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by acti ggﬁ ' ]%aet%f lhtfuee%l &f on éxg .’0%1 é oppfubn?ﬁgﬁlrgagg{)lgfe %eg w?thtﬁqtn

menber fromm t posSi |on SRo%n 1 a second
posi ti Oﬂlreaﬂhldﬂmtﬁilni mqha%ﬁngm-ﬁmuamm 9Dprinke suchathiteyding ehgagbinemd

col |l ecti on, dev in an asi t Qn, I th h it
cont enpf4tiog ¢ H%eg t@aﬁfat?ﬂtaﬁﬁﬁfeﬁgbﬂg siib g Pttﬁti% %ﬁl?b
later p@skbé &M Abs3B v&l’dﬂ@ﬂte&’&bdaﬂﬁﬂeﬁﬁg@ﬂ\ét @@eﬁ@ing ﬁhﬁ 38Nyl Bdidsin,

position. A user contacts tab 96 with a finger and noves tab 96 rom

t he i ni Blagd cplestion éﬁweﬁj}%@ehthen bf wepkaged) ipe cenventional sistilgrmackagarsielr e 2
sl ot e“ﬂn%&jya ﬁ@@gﬂtt sﬂovﬁdg%r ﬁ&&’%ﬁ%ﬁ@%@&h@ﬁ p%vl(%ele%k%g Redleyl Ce

10a in a sitio novenent Fexi and ne
82 travetbsleheadoetemsmudemblyerl or surface of outer housing 20 and about

an out eiUUGZ] Prior to use, the blood collection device 10 is removed from its package and, if
necessary, any protective cover (not shown) extending about the intravenous puncture tip 50
of needle cannula 42 is removed. Blood collection device 10 is thereafter ready for use in a
blood collection procedure.
[0063] To use the blood collection device 10, venipuncture is conducted in a known
manner, whereby intravenous puncture tip 50 at forward end 44 of needle cannula 42 is

inserted into a target blood vessel of a patient in order to conduct a blood collection



16 surface of liter housing insert 110 in a perinetrical |oop. As
shown in FIG 8B, during such initial novenment, first portion 83 of
fl exi bl e band nenber 82 renai ns adjacent forward opening 30 of outer
housi ng 20, such that the non-patientispuncture tip 52 at rearward end
46 of needl e cannula 42 extends through slot 84 and such that port
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blood collection device 10a in a Stage 1 position. During such movement, flexible band

member 82 iravels between and interior surface of outer housing 20 and about an outer



[0069] FIGS. 11-15 depict an alternate enbodi nent of the invention
with an alternate retainer structure for effecting activation to

rel ease the needl e assenbly and permt the force of gravity to drop
the needl e assenbly into a safely coniai ned position. In particular,
in the enbodinent of FIGS. 11-15, the retainer is in the formof a
ring st sudeagrod IIROheysingHngext HAds aperimetmicalieon. rhsshiown i FEGRB, dagag afch
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band 88 extending across forward openings 120, 30 of inner housing insert 110 and outer

housing 20, respectively, thereby closing off access to the interior chamber 118 through such



[0074] Carrier 140 is adapted for novenent within interior opening
28a of outer housing 20a of holder 12a froma first position in which
I ntravenous puncture tip 50a extends fromforward end 24a of outer
housi ng 20a t hrough forward opening 30, to a second position in 19
whi ch intravenous puncture tip 50a and non-patient puncture tip 52a
are contoRFmBg. enshoval ip Hif. 408 Fiftheparten 8hafifiexible Sandvreinbar $itertinues to

housi ng LS...| ' b rQyl di . retainer,,in e form
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22a defining outer housing 20a. As shown in FIG , the rearward
edge 13Fyiding £y aninterfergnepsongagesienhibere wills tArcanginehys tlexibleopsnd umdnzhee 82 f
fl ange : : ' ' r i d t
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desi r abl l.ong.an external surface .of. outer housing 20a. 0076
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into .interior Cgr%]?&i{r Z&a. I_%lhp@rt_l cul ar, outer housing 20a includes
housi ng *8PBYE™E SATE ARSI GerfiFak tartha comnRasnts 9 Gon 14 Odidceardingly,
per pendisgiiiadcolPoRehlsS phfordiat binlike - MedHonetin nﬁlﬂpé&@ridéﬁ\ﬁiuelnga}gs% g

Fingers 136 extend from support arnms 134 at the outside out

20a and compegals afJBGPad-1Rapxceppthahe shixsTalgvidll st wsed 30 idanfifyt Hicse similar
manner, .fi] : fyqr4zn (K793 ' int _of contact
or i nt SPPRRERS i FOG 11 150 B ik |61 WP LS g B QU5 (BosB Birfls PomERRRASH
fi nger sFIGH 1éxi8e mutl mepfiik‘gUyhl browsd hyidehtify $hakd Simitae asmpdr@nis @9 FIGS. 19-
surface20146 of carrier 140 rest upon upper surfaces 138 of fingers
136, providing for an interfering or abutting engagenent

t her ebe{008e], FASSSDIDA depict ks altdmate HHbABRGR GE TR invERIiRT VitASanSRGHhBe
assenbly 40a in a fjrs ég,’El),ositior] as shown in FIG 13, with carrier

140 pr oAt SEPEtHTEoT Ipg peipRtem By release the nesdlecassemelly ppd parowt thafarpe
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particularly, blood collection device 10a includes holder 12a in the form of outer housing 20a

including tubular wall 22a extending between forward end 24a and rearward end 26a to
define intériof chamber 28a therebetween. _F_orward' opening 30a extends.thiough forward
end 24a, and rearward end 26a is generally open-ended defining rearward operiing 32a.
Flange 34a may circumscribe at least a portion.of the rearward end 26a, while depending
skirt 36a may extend about forward opening 30a at forward end 24a.

[0070] Blood collection device 10a also includes needle assembly 40a adapted for
assembly with holder 12a. Needle assembly 40a includes a needle cannula 42a extending
between a forward end 44a baving an intravenous puncture tip 50a and a rearward end 46a
having a non-patient puncture tip 52a, and with a lumen 483 extending therethrough. Needle
cannula 42a is assembled with a needle hub 54a, including a forward end 56a and an opposed
rearward end 58a. The rearward end 58a of hub 54a includes an external portion or structure

for mating with a portion of needle holder 12a, such as external threads 60a. Needle



[0077] After use of blood collection device 10a, activation of the
retainer feature provides for safe contai nment of the needle assenbly
40a. In particular, ring structure 130 is rotatable with respect to
out er housing 20a, which causes activetion of the retainer feature
provi ded through ring structure 130. As shown in FIG 14, to effect
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entirel ymt?%éig'éﬁﬂﬁl\cﬁ ! ?%?érclaghber 28a and falling out of rearward
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enbodi nf¥f¥4]depraiced4l is HpnES] fkGnd@mebt withindumeti@cipening 8% iof euttd housing

20a of holder 12a from a first position in which intravenous puncture tip 50a extends from

forward end 24a of outer housing 20a through forward opening 30a, to a second position in



21 defined by an outer housing 20b including tubular wall 22b

ext endi ng between forward end 24b and rearward end 26b to define

I nterior chanber 28b therebetween. Forward openi ng 30b extends
through forward end 24b, and rearwardivend 26b is generally open-ended
defining rearward openi ng 32b. Flange 34b may circunscribe at | east a
porti on vdficki ln’eaveaamwmmdmm@p ﬂ@lﬁndMHmetim pemdira ¢ip SR ate cdbiained yntinglydnd

ol | cot Ml REALHR 243 dulin s BREoL  Tuisanriprimisn o prosisinep

assenbl yetafinttin ke fdan oﬂﬁﬂ@strdﬂaﬁaﬂl_m asserrbl y 40b i ncI udes a needl e
cannul a 4 e endln etween a forward d 44b havi ng an intravenous
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tip 52banap@mei §d9faee bR BRI md’e'ﬁgingg)ukl?ﬁﬁm ﬁz\gﬁ}acyﬁ‘? gﬁgﬂfi gE&‘

42b is assenbled with a needl e hub 54 i ncl ud or war
and an #Erede KingHrughirel l%uwbégs anTinternab diamete B 8lesitablyhalightivt greater
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e o b RGHolfaabR, Rk HopfEE iR CBlte Kimotecuf el .

hol der b2 bugpbit Qg 134 ektehdifg SomCahhilaeFing tml eawu'r@ tHeARBwAR enABUR bR b RN I
and carry| ng nee&ge assenbly 40b during use._ In_particular, carrier

140b i shpwdiaslandssirally aione ?%%ﬁ%lrsuﬁf%ﬁf@ﬂte;zhwsmg 298t er housing 20b.
As_showgzg F arrfR134 Sclubd Ot ACIIAME bR el %geoﬂf‘l%gegg 156

rearward end 14 forward end 141b including a hu ort
adapt edextond thﬁ@l@hcwhlﬁéltt’\’ﬂld) A2aiof futes didiiingdfa kid ofto nmenkbreclxamdamﬂﬂay In

4Qb Su Q‘h@lﬁml gﬁtgy%hs rnal Llf &e@ §§%§go%lotsq5€l%}rctet &red en@a nElP&Za

with co respoh I Ng ex Bréa .
needl e i dbetition pbpendiatlal ty axizef dibsutithid péritheterndd/ tabulareedl] macali'iﬁgﬁr@lﬁb

may be ally forned carrjer 140b. .[0083 rrier, 140b
| e S STrmriATs 43 o R S B sl 2On e P REtCH Bl 27
carri eratllé&ﬁmg%ldt@m f of vag chafiisl, Aokl PIEof 98y WRlcHren 90 Jfie 4 B8t o

external dianeter of carrier 140b is slightly | ess than the i nt erna
di anet efortgct tigh dirtarfergrael engagerpmt giite camstddfg I_Iwart@ulera vitltfinggsr 136

140b is %8

I\/breove{ra},agl?”ne Iengﬁﬁ&w%@??y 14 %rd%sgt preégrqg y equaq olrgoqpmpmr
sl i ght | surfagerg 38t hhrfingars 186igtpoviding efar wer dnterferims 3 @lﬁuumcﬂngagement
carnul a endi b nap-patient punct etl 52b d
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ti p 52bfickopesitivat aseskben dn BEY.di3dwith cadrer 14m9;bmd[ea>0.8ﬂﬂn Jﬁ&hbt aimﬁbépbsa 8f

adapt ed for. novengnt thin interior opening of outer housin 20b
of hol d%?teflwnggﬁ}?aV@%rlgFaVSB%‘}StRLHﬁ“lF%PMP% en ipg oD R Wiatsh w0 .

50b ext gitetshdukiaBN20a, and with non-patient puncture tip 52a contained within interior chamber

U‘L

28a of outer housing 20a. In such a first position, blood collection device 10a is ready for
sampling during a blood collection procedure, as discussed hereinabove,

[0077]  Afier use of blood collection device 10a, activation of the retainer feature provides
for safe containment of the needle assembly 40a. In particular, ring structure 130 is rotatable
with respect to outer housing 20a, which causes activation of the retainer feature provided
through ring structure 130. As shown in FIG. 14, to effect actuation of blood collection
device 10a, ring structure 130 is rotated such that fingers 136 slide along and throﬁgh housing
slots 150 from a first position in which fingers 136 abut against rearward leg surfaces 146 of
carrier 140, to a second position in which fingers 136 align within gaps 148 between legs 144
(shown at the dotted lines of FIG. 14). At such point, the interfering or abutting engagement



22 forward end 24b of outer housing 20b through forward opening 30b
to a second position in which intravenous puncture tip 50b and
non-patient puncture tip 52b are contained entirely within the
interior chanmber 28b within outer housi ng 20b. This is acconplished
by providing a retainer in the .formof clanping nmechani sm 160.
[ 0085] Gletwnei mpgperesnifacss I38 W Gingem dBélahy réanwhrddeg sarfqas 146 5f edraws1 4063

adapted t.0 a ortion.of, carcjer 140b,.t hereby intajning the
needl o d8&uT I HaRoed callRgicr dege ML An HRricht POSHISE: 16 fofFe OlRY Biguses
140b naycariee 140) an@ he@@AULSEsdBily H04 attRh&T Thele) ELmBRIRIRTF Rtio Widrdr Bhamber
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The rear \9\/@%@%8"%4%961‘1 travepoys unitlfffb&%gﬂ? gﬂgg%yﬂg‘? foriee pRmng 306, as
abut mentskovib#lFIGpsst.ed from rearward openi ng 32b, such that

non- pat i puncture tip 52b s maintajned within interior chanber,
28b a s GPBL dffeiriE e%tc?fﬁ.ng%mé%'gg% 1R &t Eepmphshed g Hekrotative
openi ng pdahen Sk \@RBREC130 hiore REAS 36 8R8 heahil RREALE o PRGSR 'sibts”ﬁo.
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forward end 24; and rearward end 26¢c is generally open-en i ning
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[0080] A further embodiment is described with reference to FIGS. 16-18. In particular, in

the embodiment depicted in FIGS. 16-18, blood collection device 10b includes a holder 12b




[0088] In the enbodi nent of FIGS. 19-20, hol der 12c includes arm 170
at forward end 24c thereof Arm 170 may include a | ever structure 172
whi ch extends at |east partially across a portion of the forward end
24c of holder 12c. Lever 172 further 2includes a surface 174 which
engages a shoul der 176 of hub Mc in an interference engagenent. In
thi s narebeed tyran At howsing 20h sndudinstbylanwall 22 exttndieg hetwdtefoassdend y

40c, in e first nosity | t-h i1 ntravengus ture tip 50c .
ext end 40 PO HaRRE AP do el elsP SRERET 2B Tt befostisb FoR e creniny
Eel :j nt egghléx-};enﬂﬁ)rthiﬁdgllﬂrfomfahﬁre?ﬂ snbahﬁca@mﬁ?lﬁomliu?em fibcgéﬁééﬂ%( ta @n—@{ded
ol der .. FOr ex e, a ma e Inteqgrall, ornea wvmtnh outer
housi pgjdgé%'n& ﬁ?ﬁ&&’gﬁ oFing; - h;z‘?@ge BB may SRy 78 ppevicaed e m
170 wi t Redripgraadiidl 26y WiBle"@pendthd BeifteSBCRby Rt aBbut B4 Dpefify 30b at
between a first position in which surface 174 of arm 170 iS In

i nt er f efomigrdsng2dbnent with shoul der 176 of hub 54c to maintain

oL« averlfiay PunGheBddd "G B IO UAOiLAAR Hoad Ay S0P 2ol sor

housi ng second position surtace
ar m 170 asssmiviyveith boldeni2le nyagleresstmblyt40bsihdutigder nced®. cabinudh 42 eetendihg

releases the interfer ngagenent , thereb ermtti hub 54c_ with
necdl o RERERP ORI G EeD e DS P RREPRTGP 2R SR FREYard Rt
ext endi hgvig b Ao pithat elairog) 525, a6d Gph i laihém4sm@;téﬂaﬁﬁgth&ethfdi%ﬂmeecﬁé
housi ng 20c_based on the force of gravity. Needl e assembly 40c is 24
i nt ai GO 40 s ABEEDled W 2 aegdR Bk 340 dRRIMIBE GaOFVER SHeinend an
limtin FBAL NESH! : %m i

above. %F e%ﬁatifggéxgﬁh%ﬁﬂg dition ?ﬁngfgﬁy?ﬂ%Féﬁﬁkfﬁg' opehgﬁgngﬁc
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saf el (al] d 0 i.n. il e
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col | ect patientptictre tif 52 ef npedls emdnuia2dnt i on general |y provi des an

assenbl y_f effecti,n | qod co i duri.png a rqal . phl.ebot
proced ui[(g]sgL d 450‘?”%% ﬁ?%"?’o@ﬂ?ﬁ“g?#ﬁ@ a]t?"ﬂé e@eﬂ@@&?eétﬂjiif g@? Igs"g%’FFdato Holter
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device relies on the forces of gravity based on the weight of the
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t he nee t he user nee nly activate t VI ce
whi | e i andild2bpwith fiorwaokénd; iddb indhiditg abubowest ¥43b adapted foaitenainettomoreith

to pull needle wmi thin the, needl e holder., whic he as_a
vestel Pt BREESHCoRteb e Doty B ST Bl e bS50, Db e Puirs
i s saf ekyzag@herit aiithedresioniing hiermabthsatls 66Uahha Duteh EREh ofnsedletiubi 338,
nmechani whi ch e res_t hat,, the non-patient end,of the_ needl e does
ot ext AHERERD0 BEHIE D AL ndiop BrrdikPaptils b ey b irtceralic fored with carrier
contai npggy, is effected within its own assenbly, w thout any conpl ex
retraction mechanisns to effect a refractive force, such as springs,

whi ch cHi988bs CamirailA0h archudes pbedy grishie eyending towardrive repnvard end d42inbf y
af ter S@i[ﬁarym@%wﬁ%éggé chd§4ne e falAD eh nglg?ncg %ﬁ?ggf (%%Enet%ragf

be appropriately discar in aconventiona St & contal nher
i f desi cader bi0biis shgislydegsstharntiedntamnl dinfetpr ef tibnlad wall @28 df owfer heusing

sati sfi by e di nen in n i fferent forns, .specifijc

rbod ndth St BRE ReTR L0k AP dorol SnnansStert haGBEBit guaher 28b-
Wi th t hlosneler, sieasaingr taidtr 1408 iPbRERIHly 8B tOSWIRKLP Idn@erliBan the length
considered as exanplary and is not_intended to limt the invention to
the enbekReRBRedeR] iiset aeels camala G SSUHETE o AABrReS R HaRctses tip S2b
apparen and.. gpg% Fyen
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t he i nvetieiddeyond danir 148bsur ed by t he appended clains and their

[0084] Carrier 140b is adapted for movement within interior opening 28b of outer housing

20b of holder 12b from a first position in which intravenous puncfure tip 50b extends from



25 THE | NVENTI ON CLAI MED | S: 1. A safety blood collection

devi ce conpri si ng: a hol der housing conprising a generally
tubul ar wall extendi ng between a forward end and an open rearward end
to define an interior chanmber therein22the rearward end of the hol der
housi ng adapted to receive a saqgle col l ection tube therethrough; a
needl e iferavardiens24b efiawerdhoasing g0b thiengh forward opesting 3y tocosegond pagitiontih

t he hol Qg& | | nk.aln in a.first .
posi 11 ont st RHgf Lo BATRp 3 o BB PHAT plhitfiep 387525 A st Semcsiy
hol der ivotisi ige; irttéreorr eliaaibae 28h dwithie dotar hausingv20b. orTiEY igcécmnplichaiase
t he needle,..such that the for of. gravit S based on the weight
of the Ré"é’&‘l“ég?Bet%??é“ftﬁ}%%ﬁﬁaemﬁl?gmefw%maf@t posi ti on extending
from t h¢oU8s] weCldmging ntdchidién Ned eeralo Gsdhiks E%ai@_oﬁﬁﬁﬂ@@ﬁ?&ﬁbfeh%‘ gfa?b a

whi ch the puncture tlph i's contained within the interior chanber o
the hol B8ORS EHE 140D, thereby meinizining fhesiesdl aessmbbictboin testiastpositioni fn
cl ai M 1pa¥RQEei rkdie1408 fayShchBEbRRS 15" RE ikl Ffeieﬂae %ﬂ%?g?h%&é‘%ﬁ 2
interference engagenment fof maintal ning the nee(? e 1nt I rst

posi t i ofowgspending sgiaret ofr daws J62xt Emaiag feleasn phearftier idobl, dads AB2 tzre

hol der Wele! d erein the retainer j dapt.ed to.nmpve froma
first rg(?gflg{r?g’r ,“bhgés}ll | n{nt%éﬂg rgs(%n d%r(.e e?elﬁYV%leﬁp%rgiLﬁPgno{J g@iﬁv Saﬁ% 9% Phn
t her eof engugereest nwithferodves risai Sach fniocvetiterddasst the einfirfafincd @B ddeMBnil O

the secgnd,retai ner positj causing rel ease of the interference .=
engagenbiitelY (RYEPEIRE (ALHER H?}l?’n %H@eq%ee@ﬁ}*% SHOhorieches thawtosiocdap within

po’ si ti Gfferiod cHAHEER 285 Sf RUMGAEED biskd biS HeGBEcR 0P ?ﬂwi‘b%r.t 48 rdafGarli RhE L5
chanmber of the hol der housi E‘q%e . 3. A safefy blood collection
devi ce -8k carferc140bnibats againsk internd cbnimeatsel dbrapased dfcom reaswaideorisning 32b,

I ncl udi = Talils- ' -dre. 1] f r nd
thor of "y Cieoa PEIGERat 1D S8l bR P ety Bl BB e

t he f or distadcectodprofent hesessothereto howngh meprwwidenpening 32b. Ratthtmaeire, She ohairall €

isini fer e_en egent wi.t h the ort ,to retai,n the hub

port fr %51 r eq%élgé; °FYe Y h f%‘f'@%?%l CEHE Q#Bt achgd 9% Fﬁ%ﬁ@#&?@f Igisthat n

t he neethedength éfithe bodysiortasdficuan howsid m@x&?;amgwﬁiﬁﬁ@ theq{ltefnflapabunnems

retainer_to t second retaiper position releases the interference

engagengf{b B‘é‘{]\a@eﬁmﬁ‘f ead E’F‘]ﬂ Daing fervad eahddbne Gy o may tiiehanle

per m t 1 gfghdubie 1686¢k @nd QIoBOYE fbvatd'SpBfpOith A ISiwak®Bnd 24b of housing 20b,
thereby safely containing needle assembly 40b therein.

[0086] While the clamping mechanism is described herein in terms of a specific
embodiment, it is contemplated that it may comprise any mechanism known in the art to hold
a conventional double-ended needle assembly to a needle holder for quick release from the
holder into a sharps container, with such a mechanism modified for the present invention so
as to release the needle assembly into and within the needle holder, as opposed to a
conventional technique of releasing it from the needle holder. For example, the clamping
mechanism may be modified from that disclosed in U.S. Patent No. 6,306,118 to Crawford et
al., the entire disclosure of which is incorporated herein by reference thereto, with such
modifications enabling quick and simple release of the needle assembly from a first position
with the needle extending from the forward end of the holder for use, to a second position in
which the needle drops into the modified holder when in an upright position based on the
force of gravity, to be contained therein. Such a modification envisions a departure from the

intent of such quick-release assemblies, in that disposal of the entire device with the needle



26 4. A safety blood collection device as in claim?2, further
conprising structure adapted to close the rearward end of the hol der
housi ng when the retainer is in the second retainer position to
prevent access to the interior chanbez3 through the rearward end.

5. A safety blood collection device as in claim2, wherein the

r et ai nersalg tadreed withih ghei linllder hadebirad; rds @pposad ltaick-usg of thid halderpaitt & aew
conpri sin s/ adi acent the farward. end of. .t he hal der housi ng when
the flexr %I%a%%nﬁdlyr?%iﬁbatg? C(fnge%m? 8 'ﬁ%ss{'w ae?‘ﬂ'lﬁ?feaf)%léqq‘%ron, wher ei n

i nterfereldsp eFIGSgeHROtdepict b fttiter Shibodiiint irtha Soinh f HeRA| @llkdtichRvice

first I ti With 't t tip extending fromthe forward end
o PO o e A S RUIS U L S end o om LDE, L oner g onc
menber  fapadaidRaSREOBEI DEL & NShe gﬁ%&ﬁ&%@ﬁb&ﬁﬁe&iﬁ? R aCopdhinb 38c

-

second portion of the flexible ban nber conprising an operi ng,

t her eby eKendsabravgh tfiavard eed 2de. cand geamgulende?fic isradngreliyropen-ergled defining
needl e S | t ec posgition,in | C
the punsenat okl i, LG AREBLI 8y forgl 34 BRRa ROkl f oo e o
chanber imludeh eedutd asemblyutdicrsmilar to thosé.dederibad ebovebhdwpebdcior beeinbBnwith
device as..in.clajmb5, wherejn.the flexible band,nmenber further

el ude 8ot 126, NP prssmblyfigs ineiides a 3 o SEmIR 424 cHaias Bt forard
hol der badi#ddigvitgen iitheehdi® pulittre i Bhe RATE hdr Sochillel B fea$R&RREAd havi%ge a

retainer posjition to E&event re-exposure of the puncture tip of th
needl e ESFTAYICE! PURSHIE: HP Bt lumen extending fesethraugh, ps dpserikes) in eenreption with

devi ce @8 AfdvécRibBlRhent¥eNBLdle Gl 8Xd B 80800 TREfLedl GUISES Phich
fmger tab extending through a portion of the housing for causSirg
nmoveneninchfdes pe ekiemal pbrsiob aovdstmeirize for fmaingt wWigh i postior ef aeadér hedderi 13con

to the ' hiiaon. . , fety blood.coll ection
tovi co DESPRM, bt AELuRI a0t |Sied ey holder D dRlo Sl suftoie ERisE SRl
openi ngsaijzadient deddbedestona irdcanectivh WitteFIGS, de18 ot Siali@aitiig And Birying
flexible osition, and_wherein

d i,s.in the first taj
the fl eiz?ﬂgﬁeg%%ﬁ@? ﬁ@ﬁ%@@é‘ et ﬁapﬁ@ﬁ{a %@lgﬁ%ﬁ'{q Friesdls gsssenbivotle mae
the reabyvadsenb1ed oPintdghalylolARY witio H Shditidr, Wi hstch@iel 00 oS nBa HGEEIERAT

is in the second retajner position to prevent access to the interior

chanber PRSHasee Withindhe winrigs chpngheg of outer housing 20¢.
[0088] In the embodiment of FIGS. 19-20, holder 12¢ includes arm 170 at forward end 24¢

thereof. Arm 170 may include a lever structure 172 which extends at least partially across a
portion of the forward end 24¢ of holder 12¢. Lever 172 further includes a surface 174 which
engages a shoulder 176 of hub 54c in an interference engagement. In this manner, arm 170
maintains hub 54c, and therefore needle assembly 40c¢, in the first position with intravenous
puncture tip Slc extending from the forward end 24¢ of housing 12c.

[0089] Arm 170 may'be integrally formed or otherwise attached to outer housing 20¢ of
holder 12¢. For example, arm 170 may be integrally formed with outer housing 20¢ through
a living hinge 178. Living hinge 178 provides arm 170 with the ability to move with respect
to outer housing 20¢ between a first position in which surface 174 of arm 170 is in interfering
engagement with shoulder 176 of hub 54c to maintain intravenous puncture tip 50c extending
from the forward end 24¢ of housing 12¢, and a second position (not shown) in which surface
174 of arm 170 is moved out of engagement with shoulder 176. Such movement releases the
interference engagement, thereby permitting bub 54c with needle assembly 40c¢ attached
thereto (as well as any carrier element extending within the housing) to drop within the

interior chamber of housing 20c based on the force of gravity. Needle assembly 40¢ is



27 9. A safety blood collection device as in claimb5, wherein
the flexible band nenber conprises a continuous band nenber novabl e
about an interior perinmeter of the hol der housing. 10. A safety
bl ood col |l ection device as in claim 94 further conprising a hol der
insert contained within the hol der housing, the flexible band nenber
sandwi cHedntpaedsehin hrasing28esupinasthroughd catvier kisingat lnhﬁmslmrgrem@nt of hub

m)verTent54{i Qﬁé\%@@&l%&gﬁgyﬂ%{)ec Cﬁs]djeSc:rI%e& %{)f?Jey Mt %lv% rei%ta{d%%oa%ﬁ%etg a2

in clai erein e conprises a nee hub i nc

needl e acearwatdaopening 326 iof howirfyi mun@mb dlosel vl pregertt laecepsitheiettireughi thereby
extendin Irorr a. for d en %q%ge hub and a second end including a
non- pat i"5t PORETE ¢ eﬁs%eﬂgh F'¥om a rearward end of the hub for

engagengoeo0|V t While sieemibed Gelehit @l ks tdf0Qetife @mtadintdnfsO Wt blob® collection
rearward end of the hql der housing with the retainer naintaining the

needl e i%iViFhet e pesser dayepfigggenerally provdes angaseably for slertias blasdicoBestion

devi ce t
rechani o SURTphlcbMOpl indocdl® (R T3 ity ORI Sudd SeaTLOR i,
adapt ed pmyecﬂmem bé@lﬁv@mﬁamdf devise. ﬂ“bs snnpbmopemanmmocf lthet dewice Irdmp ionghe forces

nechani r t n i rst ti on unc

TTonan: Sgraty isea AewBSATS ds Tt Aale' dibnBF To R e o D5l Bl

posi t i omwithin tMalrebﬂié heldaﬁﬁ;ﬂineactlsatfoﬁloe‘a&&dplfe ﬁ‘ﬁﬁﬂu&l{hﬁe(ﬂiﬂﬂf 13 0] m?méa@éyttﬁm
on e force o ravi

t her eby t he ne edle to e base
to the §gftcﬁ>‘?1d£”p%‘§g‘?%ﬁr the user nieéi %"é% & ever while Bray wi P?%@Das
in clai Which alloheITel gratibeiofd] To9b B JREGHARLIE WRTR HeSRIdR ]:Bﬁief viciheys

adj acent the fonvard end of.the holder housing and extendi ng

ext er naRfty.apfa yageel Hon ende ca@eﬂ@m@t oft the ysed reasile. c Mongoviithe neasieals! safely
f t

for i menting] TR DA% 1R o BhARH £RYMlng RiebionBhEBERA ERAEATTI b,
r el easenpwyitienbend ef thaséadle ddee npinedenidehenglethengagpening of thealevic@ Thus,

' dl he f h d
posi 1 ofite Sttt S TERed WO 0 b sty nulleanl ooty arieios

f ur t her neolmnissita gffen alrata&tlﬂﬁfor&aﬁddl% spriin CﬁJMEEcﬁNbﬁltﬂblﬂ getabAR forckhe
i nterior chanber_of the hol usi ng and connected with the needle,

ho
the i nt 8YFdME P St 3s5ep Vé‘ &t SOREFIFRARE Rk e Bredienwithindhe @eedle
t hr oughpglagr daf & Wew: rgp&aﬂéiy Qfscd-h& A c@ﬁﬁenﬁ@h‘aﬁ 'n’ib@lcﬂp@&té%ﬁw t1f Eird 6;

needle to the secon osition based on the force of gravit
in a sharps container, 1f preferred.

[0091] While satisfied by embodiments in many different forms, specific embodiments are
shown in the drawings and described above detail, with the understanding that the present
disclosure is to be considered as examplary and is not intended to limit the invention to the
embodiments illustrated. Various other embodiments will be apparent to and readily made by
those skilled in the art without departing from the scope and spirit of the invention. The

scope of the invention will be measured by the appended claims and their equivalents.



28 15. A safety blood collection device as in claim 14, wherein
t he needl e conprises a needle hub including a needl e cannul a
conprising a first end including the puncture tip extending froma
forward end of the hub and a second esd including a non-patient
puncture tip extending froma rearward end of the hub for engagenent
with a FEPINVENTION CLARMEIODES: r ecei ved t hrough the rearward end of
the hol der housing with the retainer maintaining the needle in the
first position, the internal carrier structure extendi ng beyond the

| ength of the nonaApaetyeilboduoneétioh@leticd cothprbing: t he interior chamber of
t he hol der hoga{ ng. and including structure for interference

engagenent whBRldsT Benstgosrmaisga aacedy e well wrending betieen pdorvard n
the secenflaRosi ddeARearki@l GRY éﬁiéeaglt" B | '
from ext endi ng _tﬁﬁr oﬁgh t he r%grwar %%gg{ ng o?p?lﬁge&lﬁgfkgdrgr ouéilidﬁ%ffthg
16. A sheldenhoysing adaptsd) te caceiva 2dample eoldestipm tubk diemtlirougther ei n t he
retainer co i Ses 4 Mre rotatable with respect to the

hol der housin%)éé'c'};l%i ou mﬁa]hggﬁgjit“{h%g% a daxi s between a first retainer

posi ti on anda stsiearamecacting aiithahe holdért iousing tahé addpig Strhaittaiar e nodldifi 19
a finger. in interference engagenent wth the needle for maintainin
the neclFb PP il fEqunc e Sedioe iR enEokths bitdes hopgingfibe

the hol egfindtQdahtadfopeivaibe s6 bt fRlcastCtiblnBedls shéh b fdsd of gaaik}ng&s

position, and wherein rotation of the ring structure to the Secon

r et ai nePaspd en theoweighl dbeeedlectoimave thanesdlecian frglintrnsitivatewsading fom
fi nger aiackolhifa 88 Urdhe WIRELRYSRE! 11§ WA GBESH Wit nl NERASRY 507
c e ur

the force of gravity to the secord position In wi unc tip
of the eevalhed witlin tHednfesondanbemddheticlder hotse. i nt eri or chanmber of the
hol der housi ng. 17. A safety blood collection device as in
claim 16, wherein the ring structure extends about an external

surface of the haohdsfetyltdowi addleaivd deviet usipsclain 1,eAgteintiR rba@CEomprises

extending thr %l),lgh e .hol . der. housing for interference engagement with

t he neetffusture for estaplishing datereronag eigasepant don mamtaiipe dee Beedienin: fhe; fist

17, whep&iitbnt With RREHkRNEO B ek iad ?ffb%?%eefome!ﬁdieﬂ@df%é‘ﬁ 1@@@&%@, d
cannul a having the puncture tip at a forward end thereo?, the ndedl e
hub i ncWheiFigha retpinersts adarted ipmexe dioa A dirstsiainen Ppwti¢rpteen yedohé retainer

and whegei:n r I : ri WM, 1 he .hol der
housi ngﬁ%?tlfbgﬁl n@gtﬁhgﬂ%%ﬁ{l g{é%? f’oﬂr%{;a%ﬁe Eﬁ%gt‘f&g% &Fﬁ%r ??&Hgésﬁ‘r%%#ag?e% P&f IF%H Fohe
at | easthe oseeomyh petaier Ipesitier diaesitg relesdee pB il ristedfashary ehgagement, thereby

i nterference epgagenrent bet n the,at, K l.east on i nger of, the need]e
hub: ancbERERE BRIRETED mibe S5 B reuie ontiBR It wREGabs DS lndp fopiained
posi t i owithiasledin®fiot dRniber sRhdhol@dravidiye, 29

3. A safety blood collection device as in claim 2, wherein the needle comprises a
needle hub including a néedle cannula having the puncture tip at a forward end thereof with
the needle hub interconnected with a hub port adjacent the forward end of the holder housing,
wherein the retainer structure is in interference engagement with the hub port to retain the
hub port from release from the forward end of the housing and to maintain the needle in the
first position, and wherein movement of the retainer to the second retainer position releases
the interference engagement between the retainer structure and the hub port, thereby

permitting the needle to move to the second position.



19. A safety blood collection device as in claim18, wherein the
needl e hub further conprises an internal carrier structure extending
within the interior chanber of the hol der housing, the internal
carrier structure preventing novenent26of the needl e hub through the
rearward end of the hol der housing upon novenent of the needle hub to
t he second pédsi ti énsabety dlbodncolleatiohalegee G igchiantdy further compfisind ssadtaty

bl ood caql,l ectjon deyice as .in.cl.ai wherein the needl e capnul a
conpr i seagapge(# torésl?seetﬁa fronarrd i Lo egh‘%a‘%{é{"ﬁﬁ%gﬁ n@?@%’ﬂ‘?‘?ﬁf 1y B, sgcond
f or war d remilegfositidg R abuehs ta ik igteHoCeHAhbENHrouBE tHédtAdam end.

non- pati ent puncture tip extending froma rearward end of the needle
hub for engagenent with a sanple collection tube received through the

rearward endsof the 86d BONSHADdM LS b i . )
structure maintaini rafm}st he needl e1 hub i nsﬁgaﬁl ?g‘?ﬁ%‘g%it%?%ﬁaﬁﬂe?%%mmses

i nt er nala flexiblg kand s inchrdingtadfireli ot idseoporpdsing e sloé adjedentihe forward end of
non- pat et i PP i FQr._ch r,.of the._.hol der .
housi ng and lfl)é#h% h%'lﬁgayh Ise{l)ﬁjgc{]él}!rl@e %%r% %nﬁrﬁlgél#igrl%n egﬁrgﬁbegﬁeﬁgﬁfm%’t‘ﬁheéem
por t i on imérférbmee hanlpelgamend wdihnie wive nmdibieing kel heedidl n e fifst pbdtiGe edhdthe
position, thereb reventi t he non-patie uncture tip.from

ext endi RPPEHPHR &ﬁleg%g %Qﬁjrfgx'g fﬁwﬁlﬁleeﬂa Hg&’&@%{eg%me@%% grovement of
21, A Meieetidle barkiGhdmibd itdgard HRA8EHNE réthineF pdifRmialighs Ht AadICH 86ddoRl
procedure conpri si nﬁg: . provi.ding a bl ood collection-device .
conpri sPPAGoR Abthrer i h9g¢ coapbers Corgpiisings har gpgnjng; ulbetehy mispsing the
ext endi ng.agiween ; : [ n.
e e L S e

i n whi cRresitiguincwhick the punofure tig ofiedieedle it emmtksnddrwithit Hige interion chkngred ob f
t he hol ﬂa%rh %}lﬁ‘%ﬂ% t hrough a retainer co-acting with the hol der

housi ng ‘and 1 nclu |ghg structure providing for interference engagenent
wi th the needl e; activating the retainer so as to rel ease the

i nterference_engagenent between the retainer and_the needle; and
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is contained within the interior chanber of the hol der housi ng.
housing when the flexible band member is in the second retainer position to prevent re-

exposure of the puncture tip of the needle cannula therethrough.

7. A safety blood collection device as in claim 5, wherein the flexible band
member includes a finger tab extending through a portion of the housing for causing
movement of the flexible band member from the first retainer position to the second retainer

position.

8. A safety blood collection device as in claim 5, wherein the flexible band
member includes a opening adjacent the rearward end of the holder housing when the flexible
band member is in the first retainer position, and wherein the flexible band member further
includes a portion adapted to close the rearward end of the holder bousing when the flexible
band member is in the second retainer position to prevent access to the interior chamber

through the rearward end.



22. A nmethod as in claim?21l, wherein the retainer conprises a

fl exi bl e band nmenber including a slot adjacent the forward end of the
hol der housing for establishing interference engagenent wth the
needl e and an openi ng adj acent the slmt, and wherein the 30
activating step conprises noving the erX|bIe band nenber with
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the non-patient puncture tip are contained wthin erior
chanber esfending fieol aéqrward end of the hub and a second end including a non-patient puncture

tip extending from a rearward end of the hub for engagement with a sample collection tube
received through the rearward end of the holder housing with the retainer maintaining the

needle in the first position.

12. A safety blood collection device as in claim 1, wherein the retainer comprises
a clamping mechanism integrated with the holder housing, the clamping mechanism adapted
to move between a first position in which the clamping mechanism secures the needle in the
first position with the puncture tip extending from the forward end of the holder housing to a
second position in which the needle is released from the clamping mechanism, thereby

permitting the needle to move based on the force of gravity to the second position.

13, A safety blood collection. devwe as, in claim 12, wherein the clamping
mechanism comprises a pau‘ of claws adjacent the forivard end of the holder housing and
extending externally of the holder housing, the pair of claws being movable from a first -
clamping position establishing interference engagement for maintaining the needle in the first
position to move to a second release position releasing the interference engagement so as to

permit the needle to move based on the force of gravity to the second position.

14. A safety blood collection device as in claim 12, further comprising an internal
carrier structure extending within the interior chamber of the holder housing and connected
with the needle, the internal carrier structure preventing movement of the needle through the
rearward end of the holder housing upon movement of the needle to the second position

based on the force of gravity.



24. A safety blood collection device as in claim23, wherein the
needl e hol der conprises a retainer adapted to maintain the needle in
the first position, the retainer adapted for activation so as to
rel ease the needle fromthe first post&ion to permt novenent to the
second position. 25. A safety blood collection device as in
claim 23, wherein the needle is contained and nmaintained within the
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open rearyedld 1Bdndhdibhe ﬂ%@&ig'cﬁnﬂiﬂ‘i d&hprising a first end mcludmg the puncture tip
extending from a forward end of the hub and a second end including a non-patient puncture
tip extending from a rearward end of the hub for engagement with a sample collection tube
received through the rearward end of the holder housing with the retainer maintaining the
needle in the first position, the internal carrier structure extending beyond the length of the
non-patient puncture tip within the interior chamber of the holder housing and including
structure for interference engagement with a portion of the holder housing when the needle is
in the second position, thereby preventing the non-patient puncture tip from extending

through the rearward opening of the holder housing.

16. A safety blood collection device as in claim 1, wherein the retainer comprises
a ring structure rotatable with respect to the holder housing about a longitudinal axis between
a first retainer position and a second retainer position, the ring structure including a finger in
interference engagement with the needle for maintaining the needle in the first position
extending from the forward end of the holder housing when the ring structure is in thé first
retainer position, and wherein rotation of the ring structure to the second retainer position
releases the interference engagement between the finger and the needle, thereby permitting
the needle to move based on the force of gravity to the second position in which the puncture

tip of the needle cannula is contained within the interior chamber of the holder housing.

17. A safety blood collection device as in claim 16, wherein the ring structure
extends about an external surface of the holder housing ard ircludes at least one finger

extending through the holder housing for interference engagement with the needle.

18. A safety blood collection device as in claim 17, wherein the needle comprises
a needle hub including a needle canhula having the puncture tip at a forward end thereof, the
needle hub including at least one gap extending about a periphery thereof, and wherein
rotation of the ring structure with respect to the holder housing aligns the at least one finger
of the ring structure with the at least one gap of the needle hub, thereby releasing the
interference engagement between the at least one finger of the needle hub and thereby

permitting the needle hub to move to the second position based on the force of gravity.



29

19. A safety blood collection device as in claim 18, wherein the needle hub finther
comprises an internal carrier structure extending within the interior chamber of the holder
housing, the internal carriér structure preventing movement of the needle hub through the
rearward end of the holder housing upon movement of the needle hub to the second position

based on the force of gravity.

20. A safety blood collection device as in claim 19, wherein the needle cannula
comprises a first end including the puncture tip extending from a forward end of the needle
hub and a second end including a non-patient puncture tip.extending from a rearward end of
the needle hub for engagement with a sample collection tube received through the rearward
end of the holder housing with the finger of the ring structure maintaining the needle hub in
the first posiﬁon, the internal carrier structure extending beyond the length of the non-patient
puncture tip within the interior chamber of the holder housing and including structure for
interference engagement with a portion of the holder housing when the needle 'hub is in the
second position, thereby preventing the non-patient puncture tip from extending through the

rearward opening of the holder housing.

21. A method for containing a needle after use in a blood collection procedure
comprising:

providing a blood collection device comprising a holder housing comprising a
generally tubular wall extending between a forward end and an open rearward end to define
an interior chamber therein, and a needle maintained in a first position in which a puncture tip
of the needle extends from the forward end of the holder housing through a retajner co-acting
with the holder housing and includiné structure providing for interference engagement with
the needle; .

activating the retainer so as to release ‘the interference engagement between the
retainer and the needle; and
l positioning the blood collection device such that gravitational forces move the needle
to a second position in which the puncture tip is contained within the interior chamber of the

holder housing,

22. A method as in claim 21, wherein the retainer comprises a flexible band
member including a slot adjacent the forward end of the holder housing for establishing

interference engagement with the needle and an opening adjacent the slot, and wherein the
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activating step comprises moving the flexible band member with respect to the holder
housing to align the needle with the opening adjacent the slot, thereby releasing the
interferénce engagement between the slot and the needle to allow the needie to pass through

the opening during the positioning step.

23. A safety blood collection device comprising:

a needle extending between a forward end having a patient puncture tip and a
rearward end having a non-patient puncture tip; and

a needie holder comprising a generally tubular wall extending between a forward end
and an open rearward end to define an interior charnbe'r thcféin, the holder retaining the
needle in a first position in which the ‘patient puncture tip extends .’Eh.rough the -forvéa;d end of
the holder with the non-patient puncture tip maintained within the interior chamber; and
adapted to release the needle such that the force of gravity acts based on the weight of the
needle to move the needle from the first position to a second position in which the patient
puncture tip and the non-patient punc‘:ture tip are contained within the interior chamber of the

holder.

24. A safety blood collection device as in claim 23, wherein the needle holder
comprises a retainer adapted to maintain the needle in the first position, the retainer adapted
for activation so as to release the needle from the first position to permit movement to the

second position.

25. - A safety blood collection device as in claim 23, wherein the needle is
contained and maintained within the interior of the holder after release and movement of the
needle from the first position to the second position by structure covering the open rearward

end of the needle holder.



