WO 03/ 097136 PCT/ US03/ 14744 -1 SAFETY NEEDLE ASSEMBLY FIELD OF THE

| NVENTI ON [ 0001] The present invention generally relates to needle

assenbl i ewo o¥o9A36 particul arly, the present invention perPaTAS0s/047a84 saf ety
mechani smfor use in connection wth needl e assenblies including
hypoderm c needl es, catheter needles 5 and other nedical instrunents.
BACKGROUND OF THE | NVENTI ON [ 0002] Needl e assenblies used in nedical
procedures have been and continue to be a concern fromthe standpoint of
heal t hcare wor ker safety. For exanple, 10 accidental needlesticks with a
used needl e present the possibility for tyansm ssion of disease. A basic
form of needl estick prevention involves the use of a rigid cylindrical cap
which is positioned over the cannula and engages the hub to which the
cannula is connected. During use, the cylindrical cap is renoved to expose
the cannula. After using the syringe/needle assenbly for its intended

procedure, the 15 cylindri cal unted on the hub to
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cover the used cannula. Ote care prof essional tries to

reposition the cylindrical cap_qQn__the syringe/needle assenbly by
"scoopi ng” the cyI indrical cap MMMMA@%I e assenbly. As can be
appr eci at eq, i] rray %reg&t%eﬁﬁég gﬁ{erallf}rf Je?a(fés t\69ne @8 Q%%ﬁeg ﬁ%/{ore

rep05|t|on|ng he pro ive ringe/ nee
the cap may bpaoiElaagcindeneszhi mVehtﬁianwaﬂls feds @@hﬁeﬁemeéhahisﬁgﬁfr need e
assenbly, thus exposing the used cannula and presenting a potenti al
danger. [ 0003gommepiéon Wit meedie sssemblicsainslydingdiypaderanie aeqsiies; eathethengedinsar e
profesgionals fro neeg Stic azards. These proposals are generally
di vi de 25 |WT% %% %@H@ﬁHF' 5 1) hinged recap devices in which a
hi nged sl eeve is pivoted into a permanently | ocked position with respect to
the cannul a; 2) spring-| oaded
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[0002] Needle assemblies used in medical procedures have been and continue
to be a concern from the standpoint of healthcare worker safety. For example,

10 accidental needlesticks with a used needle present the possibility for transmission
of disease. A basic form of needlestick prevention involves the use of a rigid
cylindrical cap which is positioned over the cannula and engages the hub to which
the cannula is connected. During use, the cylindrical cap is removed to expose the
cannula. After using the syringe/needle assembly for its intended procedure, the

15 cylindrical cap must be once again mounted on the hub to cover the used cannula.
Oftentimes, the healthcare professional tries to reposition the cylindrical 6ap on
the syringe/needle assembly by "scooping” the cylindrical cap with the
syringe/needle assembly. As can be appreciated, this may not be an easy or
effective technique for repositioning the protective cap on the syringe/needle

20 assembly. Also, the cap may become accidentally dislodged from the
syringe/needle assembly, thus exposing the used cannula and presenting a potential
danger.

[0003] Other proposals have also been made to protect healthcare
professionals from needle stick hazards. These proposals are generally divided

25 into three categories: 1) hinged recap devices in which a hinged sleeve is pivoted

into a permanently locked position with respect to the cannula; 2) spring-loaded



WO 03/ 097136 PCT/ US03/ 14744 -2 retractable cannula devices in which a
spring-connected cannula is activated and the cannula in turn is retracted
into the woringa3barrel or the syringe plunger; and 3) slpCdiusg3/bans e
devices in which the syringe barrel is formed by two concentric cylinders,
the outer one of which is slid by the health care worker towards the 5
cannul a after use to cover the cannula. Al though these assenblies provide
some neasure of protection agai nst accidental needlesticks, difficulties
remai n. [0004] For exanple, hinged recap devices are assenbl ed between the
syringe and needle assembly. This constrgction introduces dead space
between the cannula and the syringe, thereby resulting in the waste of
expensi ve nedication. 10 Retractabl e cannul a devices run the risk of
inadvertently retracting, thus wasting a syringe and once again presenting
the possibility of wasting expensive medication. Additiopally, the
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position to the used/disabl ed/ engaged position, thus substantially
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hazard because t ri n e/ nee not uat e fit into

t he sh r ps coﬁqné‘iu{‘]?earf? Tovét ﬂ3§ Caeglﬁee%@%ﬁﬁﬁ%&ﬂgﬁnﬁﬁﬁpwl e%? ®the
hinged recap geyqsesr f)ﬁJté@ti%n a8finbthcPREK AR Es UsRGRicdNemals| Ng hi nges
recap devices, It may be desirable to rotationally fix the position of the
hi nged sl eeve[(lwn_htl vEott exatipde, damged|recapalet fras aﬁeknssemﬂmlecgbetwbemthe syoiage not
rotate relative to the cannul a and hub during use. However, the distal end
of the cannul 89 %ee@%‘isé%{m’];}’ &@%F‘H@Hquwngog & deqthinage g@t\xqe%g{e some
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syringe and once again presenting the possibility of wasting expensive medication.
Additionally, the velocity of the cannula retraction could result in the spraying or
splashing of fluids or medication, thus actually increasing the healthcare
professional's exposure risk. The sliding barrel design is disadvantageous in that
15 it almost doubles the length of the syringe from the unused position to the
used/disabled/engaged position, thus substantially increasing the volume of
biohazard waste and possibly creating exposure hazards because the syringe/needle
assembly does not adequately fit into the sharps container.
[0005] Other concerns associated with at least fhe hinged recap devices relate
20 to packaging and usage. When using hinges recap devices, it may be desirable to
rotationally fix the position of the hinged sleeve relative to the cannula so that the
hinge sleeve does not rotate relative to the cannula and hub during use. However,
the distal end of the cannula is typically provided with a bevel which at least some
users prefer to orient in a particular direction during use. If the hinged sleeve is
25 designed to be rotationally fixed, the hinged sleeve may interfere with the user's
view or manipulation of the cannula during use.
[0006] From the standpoint of packaging, it is preferable to be able to package

the syringe and needle assembly with the attached hinged recap device in as small



[ 0006] From the standpoint of packaging, it is preferable to be able to
package the syringe and needl e assenbly with the attached hinged recap
devi ce i wa93sHEBé WO 03/ 097136 PCT/ US03/ 14744 -3 a package/uss3/pussi bl e.
Thi s hel ps reduce packaging costs while al so reducing the anmount of
storage space required to store and/or transport the product. Wth hinged
recap devices, particularly those in which the syringe and needl e assenbly
are packaged with the hinged sleeve positioned to the side of the cannul a,
5 packagi ng costs can be of particular concern. [0007] In light of at |east
the foregoing, a need exists for a safetyjneedle assenbly that is
constructed to provide the desired protection against accidental needle
sticks while also being constructed to facilitate usage by the user and to
m ni m ze packagi ng costs. 10 SUMVARY OF THE | NVENTI ON [ 0008] According to
one aspect, a safety needl e assenbly includes a hub whjch inc]ludes a
proxi mal end P&RCkAgRREPPsHIe (ﬁ’é\s @gﬁ Wg%ceaﬂ?ﬁkglm sty Whiigalsg reduging he

provi ded with i i E i e t e 15

G stal end of “PRutiTihdate LAEL HahAGa R Bl ilor FRRAGAMIARBM VT
separatel y framged hecapudevieey pattivulel) osd inaviiohtHersytiag@hndneddleyaskénisig
manner, wth the collar _including a sheath npunting portion. A protector

i s positionedapackaged wishihgl Iangeélrﬁépe&w@%omqﬁietom@ﬁ@gf theenmuland of t he

cannul @ wth rotect kng..r vabl e to expose the cannul a
i ncl udi%ng thep%(g(\%ﬁgcfo i s??épgéhggrtﬁu@ﬂg%& >0 i ncl udes an openi ng ext endi ng
al ong at | easfog7por t iPhgitfortahRabtan@kdrbgting| a feel @RttstsOfor atshRtysh@atd. The

sheath is positioned outside the protector when the protector is
posi ti oned ovessembly thahisudoastaruted © grovide did desirethprateation tagaintecsidermbh

mounting portion of the .collar.to be pivoted, after renoyal of the
protector to Qﬁ‘iﬁﬂ%%mtkﬁé?&ﬂ% A0g ?Qﬂﬁﬁﬁﬁtﬁ&‘h CE‘&?{?\HF%C&? haseraRd R annul a
passes t hrougly;ifiie, Opsihfdg'cBsi he
10
SUMMARY OF THE INVENTION

[0008] According to one aspect, a safety needle assembly includes a hub
which includes a proximal end for connection to a syringe and a distal end, a
cannula provided with a lJumen and including a proximal end connected to the

15 distal end of the hub and a beveled distal end, and a collar formed separately from
the hub and mounted on the hub in rotationally fixed manner, with the collar
including a sheath mounting portion. A protector is positioned over the cannula
and covers the beveled distal end of the cannula, with the protector being
removable to expose the cannula including the beveled distal end. A sheath

20 includes an opening extending along at least a portion of the longitudinal extent of
the sheath. The sheath is positioned outside the protector when the protector is
positioned over the cannula and is pivotally connected to the sheath mounting
portion of the collar to be pivoted, after removal of the protector to expose the
cannula, towards the cannula so that the cannula passes through the opening in the

25 sheath and is covered by the sheath.
[0009] Another aspect involves a safety needle assembly that includes a hub
which includes a proximal end for connection to a syringe and a distal end, a

cannula including a proximal end fixed to the distal end of the hub, with the



25 sheath and is covered by the sheath. [0009] Another aspect involves a
safety needl e assenbly that includes a hub which includes a proximl end
for connew0Diodm9tles a syringe and a distal end, a cannul a iPeEIUSd}/NT440

proxi mal end fixed to the distal end of the hub, with the WD 03/097136

PCT/ US03/ 14744 -4 cannul a al so including a |unmen extending through the
cannula and a distal end, a collar forned separately fromthe hub and
nounted on the hub, with the collar including a pair of spaced apart
nounting ears and with each of the nounting ears including two oppositely
facing side surfaces. One of the side surfaces of one 5 nounting ear faces
one of the side surfaces of the other nounting ear, and each nounting ear
has a width neasured in a widthw se direction between distal and proximal
ends of the nounting ear. One of the side surfaces of each nmounting ear 1is
provided with a first groove extending in the widthw se direction froma
distal side emnphalyppgludig aBmengxianding throygh thg canpula agd aidigalgddni ng ear
and t he ot her ' e ' rod ' ' a
second grooveaé%¥z%%%%%gpﬁﬁ&%%g%a}ggﬁﬁﬁgg@hkggggggﬁh§P@%3¥ﬂgﬁ%f%y%ﬂal si de
of the nmounti pghRAg 4 pAROHspdeed gpurshﬁhnmigd@wand Wah FReHb1 the nﬁﬁhtin%eﬁkseac h
of the nmounting ears Is provided wwth a through hole fornmed by the

over | appi ng finchidingniavosepposidely fecingside suraces.e Omeof ihe sigrogirfacemelonsver t he

bl ng. SempyabibuRane o desS one o e wlfroby oh e Staeh matatinhed o FARC
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of a longitudinal "extent of the sheath, with the sheath 1 ncluding a pair

of pins each ppainiliendedf the mouwuntingreaugnb off éhei sideosvefaoés efhmchmmonntingemars t o
pivotally connpect the  sheath to the collar at a pasitjon outside. the
protector to BdrAyided Wétshﬁg%ﬁﬁfooé(ﬂeé‘}en g i thsgidthyyise digectiondeom 8 distel expose
the distal en f cannul i . {ot:Tal t he
cannul a passegd\?ﬁ?g{&g Ol‘fl"le"goe%gﬁ(lkﬁaé&iaﬁ%”h&elﬁgﬁggtﬁ Rﬂfgﬁﬁol S Q%gg?ﬁtg%& “n the
interijor of tkige s€adelvficaclonpasiitig e is proatided Wish & becoall @addve extending in

the widthwise direction from the proximal side of the mounting ear toward the

distal side of the mounting ear, and each of the mounting ears is provided with a
through hole formed by the overlapping first and second grooves. A protector is
positioned over the cannula and covers the distal end of the cannula, with the

15 protector being removable to expose the distal end of the cannula. A sheath is
provided with an interior and an opening extending along at least a portion of a
longitudinal extent of the sheath, with the sheath including a pair of pins each
positioned in the through hole in one of the mounting ears to pivotally connect the
sheath to the collar at a position outside the protector to permit the sheath, after

20 removal of the protector to expose the distal end of the cannula, to pivot towards
the cannula so that the cannula passes through the opening in the sheath and is

positioned in the interior of the sheath in a position covered by the sheath.

BRIEF DESCRIPTION OF THE DRAWING FIGURES
25 [0010] The foregoing and additional features and characteristics of the present
invention will become more apparent from the following detailed description
considered with reference to the accompanying drawing figures in which like

reference numerals designate like elements.



BRI EF DESCRI PTI ON OF THE DRAW NG FI GURES 25 [0010] The foregoi ng and
additional features and characteristics of the present invention wll
beconme nowe cappasent fromthe foll ow ng detail ed descri pt ipea/USodngider ed
with reference to the acconpanying drawing figures in which like reference
nuneral s designate |ike elenents. WO 03/097136 PCT/US03/ 14744 -5 [0011]
Fig. 1 is an exploded side view of the conponents formng the safety

needl e assenbly of the present invention. [0012] Fig. 2 is an enl arged
perspective view of the hub used in the safety needle assenbly shown in
Fig. 1. 5[0013] Fig. 3is a front end VI?M/Of the hub shown in Fig. 2.
[0014] Fig. 4 is an enlarged rear perspec ive view of the collar used in
the safety needle assenbly shown in Fig. 1 [0015] Fig. 5is a
cross-sectional view of the collar shown in Fig. 4. [0016] Fig. 6is a
front end view of the_collar shown in Fig. 4. 10 0017g . 7 is a rear
end view of tHW1dh| | aFigsHowaniexplpfeyl side yigw 19| therempenen faﬁn@mtm sadety

perspective vi %3{]1 %S&%Hp.@hgﬁeg Iﬂtgf?&g&(ﬁot he safety needle assenbly shown

in Fig. 1. B p perspective view of the sheath

formng a pargomj th?lgs@,fl@taﬂe eﬂ@é@cﬁﬂ@xﬁe@%@mmlﬁb@m&}e shfey 0020]
Fig. 10 is a bottom perspective view of the sheath shown in Fig. 9. [0021]

Fig. 11 is a sealile sisemblyf sholwa isdfigtl. needl e assenbly in the assenbl ed
s 90 LT b Pt Sl B R e oL
col I'ar  dur ng D8 pi v EE s A chAERc ISR 0B EPRRE 4 it fnd e
il lustrates ogfesipedle Mfenible sms@tﬂ)mg, procedure in which the
[0015] Fig. 5 is a cross-sectional view of the collar shown in Fig. 4.
[0016] Fig. 6 is a front end view of the collar shown in Fig. 4.
10 [0017] Fig. 7 is a rear end view of the collar shown in Fig. 4
[0018] Fig. 8 is an enlarged perspective view of the protector used in the
safety needle assembly shown in Fig. 1.
[0019] Fig. 9 is an enlarged top perspective view of the sheath forming a part
of the safety needle assembly shown in Fig. 1.
15 [0020] Fig. 10 is a bottom perspective view of the sheath shown in Fig. 9.
[0021] Fig. 11 is a side view of the safety needle assembly in the assembled
state prior to connection to a fluid handling device such as a syringe.
[0022] Fig. 12 is an enlarged view of a portion of the needle assembly
illustrating flat surfaces on the sheath that engage a portion of the collar during
20 pivoting movement of the sheath.
[0023] Fig. 13 illustrates one aspect of the assembly procedure in which the
cannula has been attached to the hub prior to mounting the collar on the hub.
[0024] Fig. 14 illustrates another aspect of the assembly procedure in which
mutual rotation of the collar and the hub has been effected to orient the collar
25 relative to the bevel on the cannula at a desired orientation, and the collar has been

pushed onto the hub.



cannul a has been attached to the hub prior to nounting the collar on the
hub. [0024] Fig. 14 illustrates another aspect of the assenbly procedure
i n whi ch wowB/eid13¢ ot ati on of the collar and the hub has beem/wsbhi/ersed to
orient the collar 25 relative to the bevel on the cannula at a desired
orientation, and the collar has been pushed onto the hub. WO 03/097136
PCT/ US03/ 14744 -6 [0025] Fig. 15 generally illustrates another aspect of
the assenbly procedure in which the protector is being nounted in covering
relation to the cannula. [0026] Fig. 16 illustrates another aspect of the
assenbly procedure, in a slightly enlarggd illustration, in which the
protector has been nounted on the hub 5 in covering relation to the
cannula. [0027] Fig. 17 generally illustrates another aspect of the
assenbly procedure in which the sheath is being nounted on the collar.

[0028] Fig. 18 illustrates another aspect of the assenbly procedure in
which  the shEMRAl hasFigedn gaperalle dlushiates anqther agpect pf theqrssagmblypgocedures) s a

rear view of f l.ea i (e c ted to a
yri nge, ui t it AR rotEE f oBRGNnte S Uentdh Kron, i RARGES 10 |
flange on t he[mm]hngepi_g[ Q6 3Mstiated -andBébaspest of theadsenib§Vproteduhts i af ety
needl e assenbly shown in Fig. 11 connected to a syringe, with the sheath
al i gned with slightlyiendprged ilasigation, in whichibe pxat¢aterehas beosmoumied onib¢ bybi s a
rear view of the saf eté/ needltfl assenbly shown in Fig. 11 connected to a
syringé il usHSVEHge Zelares 1 the ga e of positioning of the sheath

relative to tgol Ngefid hg ﬁcragyﬂ%lr?t%.b Qnotécg. aisge(ff o?ﬁ{esﬁ%ﬁﬁlxg)rgéegﬁfuefg the

saf ety needl e assenbl y “conrfect e 0 a syringe constituti
handl i ng devi fiewhicBABS}$heailgis binganoumsedopthesplat.i ve vi ew of the safety
needl e assenbl[%zs] Fig. 18 illustrates another aspect of the assembly procedure in which
the sheath has been mounted on the collar.
10 [0029] Fig. 19(a) is a rear view of the safety needle assembly shown in Fig.
11 connected to a syringe, with the sheath positioned out of alignment with the
finger flange on the syringe.
[0030] Fig. 19(b) is a rear view of the safety needle assembly shown in Fig.
11 connected to a syringe, with the sheath aligned with the finger flange on the
15 syringe.
[0031] Fig. 19(c) is a rear view of the safety needle assembly shown in Fig.
11 connected to a syringe illustrating a preferred range of positioning of the sheath
relative to the finger flange.
[0032] Fig. 20 is a perspective view of the safety needle assembly connected
20 to a syringe constituting a fluid handling device.
[0033] Fig. 21(a) is a perspective view of the safety needle assembly
illustrating one orientation of the sheath relative to the beveled end of the cannula.
[0034] Fig. 21(b) is a perspective view of the safety needle assembly

illustrating another orientation of the sheath relative to the beveled end of the

25 cannula.



illustrating one orientation of the sheath relative to the beveled end of
the cannula. [0034] Fig. 21(b) is a perspective view of the safety needl e
assenbl y wploBustis@t i ng anot her orientation of the sheath PeratSoyves7so t he
bevel ed end of the 25 cannula. WD 03/097136 PCT/US03/14744 -7 DETAILED
DESCRI PTI ON OF THE | NVENTI ON [0035] The safety needl e assenbly according
to the present invention is adapted to be connected to a fluid transfer
devi ce such as a syringe. As described belowin nore detail, the safety
needl e assenbly can be packaged and later 5 connected to the syringe or
other fluid transfer device by the user, gr can be connected to the
syringe or other fluid transfer device and then packaged. [0036] Referring
initially to Fig. 1, the safety needl e assenbly includes a hub 20, a
cannula 40, a collar 50, a protector 70 and a sheath 80. The cannula 40 is
connected to the hub 20 inat plcal nanner such as throuch the use of an
epoxy. 10 The cannul a 4ABETAILEBD-BESCRIR : onnected to

e 1 stal ooy enduld 0ot Bl %aa%ﬁ?g B o 99% étdn%ﬁéh?%ﬁ ar 80
the protect orada8teand telt®nadreat o ﬁ@ulartﬁnsﬂéf géBeaicH a8 aGhrihgs. MR defuriedh

nol di ng and as one-piece parts. Thus, the hub 20 15 including all of the
f eat ures deschélowdn medreweiad, thersatety asedémassmnblgrcan be packagedend fatdy i n whi ch
all of _the features. formng the h

e f h
Simlarly, t hePTEEFiEd, 0 Bis SYRBRYOF A e’éﬁﬁﬁ&fa%trsﬁeg?gg? \d S‘?Fggc(%r:cggai’ebel ow is
fornmed as O(Hﬁ gg& theos'}?i]pgé B6F SthEPhhﬁrtranfe\‘"{&bﬁBe &hd H’l% Srﬁgfagfe@ atur es

formng the c are rmed at t same ctor

i ncl udi ng al | [00B6] he Refetringemitiidizao Higdl, 2he M&:tg\mecﬂehmenmw Aasludes alhtlbgr al ,
one- pi ece protector in which all of the features formng the protector are
formed at the2@aheannplped0, arrellan 80, ghpratastos 70; and autieafl 881 | Thegganpwa 40d8t ur es

described el gw 06 95 IRhuBS20Ah 4 RS Ahanc? MGeiPLARHUTAL fd & SRy,

10 The cannula 40 includes a proximal end portion 44 connected to the distal end of

the hub 20 and a distal end portion 46 provided with a bevel to form a beveled
distal end 42.
[0037] The hub 20, the collar 50, the protector 70 and the sheath 80 are
preferably each formed through molding and as one-piece parts. Thus, the hub 20

15 including all of the features described below is formed as an integral, one-piece
hub in which all of the features forming the hub are formed at the same time.
Similarly, the collar 50 including all of the features described below is formed as
an integral, one-piece collar in which all of the features forming the collar 50 are
formed at the same time, the protector 70 including all of the features described

20 below is formed as an integral, one-piece protector in which all of the features
forming the protector are formed at the same time, and the sheath 80 including all
of the features described below is formed as an integral, one-piece sheath in which
all of the features forming the sheath as described below are formed at the same
time,

25 [0038] The collar 50 is adapted to be mounted on the hub 20 by moving the
collar 50 over the cannula 40 and into place on the hub 20 in the manner described
in more detail below. In addition, the protector 70 is adapted to be moved over

the cannula 40 and positioned in covering relation to the cannula 40 so that the



all of the features form ng the sheath as descri bed below are forned at the
sane tinme, 25 [0038] The collar 50 is adapted to be nounted on the hub 20
by novi ngwohe/o9med | ar 50 over the cannula 40 and into pl aeeTarsoy/hgshub 20
in the manner described in nore detail below In addition, the protector
70 is adapted to be noved over the cannula 40 and positioned in covering
relation to the cannula 40 so that the WD 03/097136 PCT/US03/ 14744 -8
cannula in enclosed within the protector 70. Further, as described in nore
detail below, the sheath 80 is adapted to be nounted on the collar 50 in a
manner that allows the sheath 80 to be ppvoted relative to the collar 50.
[0039] As illustrated in Figs. 2 and 3, the hub 20 includes a distal end 22
and 5 a proxinmal end 24. A through hole 26 extends along the entire

| ongi tudi nal extent of the hub 20, opening at both the distal end 22 of
the hub 20 and the proximal _end 24 of the hub 20. The proximal end portion
44 of the caneannulaag e pledad Wﬁhmrth@pr%eqt@ 1. t Pasghar nasodespiabasoingnors dgtaik he

di st al end2 u S0.th t t. the
| engt h of th QWn eastﬁﬁgh%grf‘ﬁﬁ%a}pé&i té’ {)'#H%ﬂ%n r%ti}gt?q&l %&%i%}éﬁ ' t he
hub 20. As meaidw@e sBEN 80 téta@p%&u%mﬁv@t@%tcbnﬂsm of the cannula 40 is
appropriately fixed to the distal end 22 of the hub 20 such as through the

use of an epopdP39] 004A$ ilsgratdd 90 &ligse Acng Gy theombdi0 inhkdenud dizeil iesd B2 and ded
with a_plurality of on dj na X|aII extendi ng .rihs 28 that help
facilifate cehPEINRMgl %ﬂ’i’dg xﬁb{ﬂﬁ‘ﬂ#‘%ﬁ%& fpﬁ%ndé&lqngr S 6YH lorpdtuding! Qﬁe’iltn a
manner descri r Cﬁn? Iy

di st ance bet mgf;%ethﬁgrygﬂsggﬁﬁgéé‘?élgﬂlg?dysetgf%d ri tqg%ﬁ go E%ﬁ%eg%{)%g? axis C

of the hub 20ent24 efthalmb@0 HEhd proginidl dnd pbrtivn 4ixefahe canoued0 sfowasmh ri b
28. More specifically, the distance between the outer surface of the ribs

28 and the cehigdl lsibﬂie@ igto dbe helg 264t theghstalandpi 2o the bule 38 o ghat thelumess 28
20 towards the disfaly, 60000 theliBfoth bPthedBnndiR 4bMGmhlnittids W Al meshugh. the

di st ance
10 hole 26 in the hub 20. As mentioned above, the distal end portion 44 of the

cannula 40 is appropriately fixed to the distal end 22 of the hub 20 such as
through the use of an epoxy.
[0040] The distal end portion of the hub 20 is provided with a plurality of
longitudinally or axially extending ribs 28 that help facilitate centering and

15 mounting of the collar 50 on the hub 20 in a manner described in more detail
below. As can be seen in Fig. 2, the distance between the outer surface of each
rib 28 and the central axis C of the hub 20 varies along the longitudinal or axial
extent of each rib 28. More specifically, the distance between the outer surface of
the ribs 28 and the central axis C decreases from the proximal ends of the ribs 28

20 towards the distal ends of the ribs 28. In the illustrated version, the distance
between the outer surface of the ribs 28 and the central axis C varies in a
step-wise manner.
[0041] As shown in Figs. 2 and 3, the outer surface of the hub 20 is provided
with a first set 30 of projections extending radially outwardly from the outer

25 circumferential surface of the hub 20 and a second set 32 of projections extending
radially outwardly from the outer circumferential surface of the hub 20. In the
illustrated and described embodiment, each set 30, 32 of projections extends over

less than one-half the outer circumferential extent of the hub 20 and are thus



bet ween the outer surface of the ribs 28 and the central axis Cvaries in a
step-wi se manner. [0041] As shown in Figs. 2 and 3, the outer surface of

t he hub 280iog/opnesi ded with a first set 30 of projecti onPCEFRISENTITHY
radially outwardly fromthe outer 25 circunferential surface of the hub 20
and a second set 32 of projections extending radially outwardly fromthe
outer circunferential surface of the hub 20. In the illustrated and
descri bed enbodi nent, each set 30, 32 of projections extends over |ess
than one-half the outer circunferential extent of the hub 20 and are thus
WO 03/097136 PCT/ US03/ 14744 -9 spaced apgrt from one another by a portion
of the outer surface of the hub not provided with projections. Also, in
the illustrated and described enbodinment, the first set 30 of projections
and the second set 32 of projections are positioned at dianetrically

opposite sides of .the Eﬂ,b 20 and are forned gs teeth or a spline 34, 5
al t hough t he fRa5ed 3Pt fom ens oL by FPastom, gk thejogtes susfaceridhe hvb aal | v

opposite side t i al . i i 3 et.h ar m ng
the first andﬁgoe\@%er?d‘bg%? ggje%@,ﬁs'Bé I%br? téﬁ ?%)egg?éet%t% %Isde(fesf%&t%héelﬁbﬁ)rdg?%ﬁa{heend 24
of the hub 20firhaat 30hef phiofceibnend the 2ecohd sére32noipréfdctidhiGie bodiomiarg! ar
recessed region 36 is positioned towards the distal side o 10 the teeth

34 forning théiamefcallyppetiteciidessdtibe meh 2Bandogrefprsnascasi toeth or A sptinp348, 37

is thug forne ' of _Lhe.annul.ar cessed regi on 36.. That
is, thé port g%@@gggﬁgéﬁ %ﬁqg P ﬁ{é}gwu%eéﬁo ibmﬁllug{lﬁﬁ ﬂ??}flﬁ?lﬁgoﬁmél%%%ﬂﬁﬁ ends
of the annul apf theaf®s S¢ilTe@ite iBPigt 2¢ theB&E S BfmRY R fifkk %H@E&Pn@ Eétft er
than the outer diameter of the annular recessed region 36. 15 [0043] The
proxi mal end 34, 3} areHecdiethelogerite the proxinab endidd ofitierhub 20uidihm kHeydistaldndar dl y
directed fIanQ? g%} dei{ hub flange 39 is adapted to be engaged with the
di stal end of “tR 611%}} ‘ransfer device, for exanple a syringe barrel, to

connect  the fyya2f0 t AnthRuisy FdcBGed PibiE6 isTYsRiohd tRGrAS RN ISRRDF N 2

known manner
10 the teeth 34 forming the first and second sets 30, 32 of projections. A step 38, 37

is thus formed on each axial end of the annular recessed region 36. That is, the
portions 38, 37 of the hub 20 immediately adjoining the axial ends of the annular
recessed region 36 each posses an outer diameter greater than the outer diameter
of the annular recessed region 36.

15 [0043] The proximal end 24 of the hub 20 is also provided with a radially
outwardly directed flange 39. This hub flange 39 is adapted to be engaged with
the distal end of the fluid transfer device, for example a syringe barrel, to connect
the hub 20 to the syringe barrel. This can be accomplished in a known manner
such as by engaging the hub flange 39 with threads on the distal end of the syringe

20 barrel.

[0044] Referring to Figs. 4-7, the collar 50 is annularly shaped, having a
proximal end 52 and a distal end 54. The annular collar 50 is also provided with
a centrally located through-hole for allowing the collar 50 to be mounted on the
hub 20. The internal surface of the collar 50 is provided with a plurality of

25 inwardly directed projections 56. In the illustrated embodiment, the projections
56 are in the form of teeth 58 that extend around the entire inner periphery of the
through-hole. As described in more detail below, the inwardly directed teeth or

projections 56 are adapted to engage the two sets 30, 32 of teeth 34 on the hub 20



such as by engaging the hub flange 39 with threads on the distal end of the
syringe 20 barrel. [0044] Referring to Figs. 4-7, the collar 50 is

annul ar | ywehafper36 havi ng a proxinmal end 52 and a distal ecw/Us43/14Tine
annular collar 50 is also provided with a centrally |ocated through-hole
for allowng the collar 50 to be nmounted on the hub 20. The internal
surface of the collar 50 is provided with a plurality of 25 inwardly
directed projections 56. In the illustrated enbodi ment, the projections 56
are in the formof teeth 58 that extend around the entire inner periphery
of the through-hole. As described in norg detail below, the inwardly
directed teeth or projections 56 are adapted to engage the two sets 30, 32
of teeth 34 on the hub 20 WD 03/ 097136 PCT/ US03/ 14744 -10 when the collar
50 is mounted on the hub to rotationally fix the collar 50 with respect to
the hub 20. [0045] As an_alternative to the arrangenent described above and
il lustrated iWhente cailawi%s mpgedan thedmbrtogoatiorallyt fipthsjcolley Ihwithr t eet h
provi ded on the h 5 be replaced by a circunferential arrangenent

of projection§”%$¥?% H“@gﬁgnding around the entire circunference of the
hub 20, and t[yp48] r CURE &k ﬁﬂéﬂnadwe t%rtﬁ@%%fgéﬁ{enpﬁeskﬁﬁédh%e ROQilfkthRASnON the
collar 50 can be replaced by two spaced apart sets of projections or

teeth. As a fthletdnwmglﬁgﬂrmtﬂnwmo {otst of frbjectiors cﬁ(lealhpravlmd aothedub20 can be

provided with a circ ential arrangenent of projections or 10 teeth
ext endPng ar ofba W@ijaéﬂﬂ)}’ é C(‘:‘W’E‘&'ﬁfrg}ag AT ngsmeph 81E CHARS CoiCPHeXqIgeke] The

i nner surface i Y an inwardly
directed annu"fu%{1 &Iﬁ%aﬂ@%hﬂgﬁhl s{ée{%%la?ﬁlre @P?&'Z%‘?@Fé%%‘%%ﬁ s1 around the

entire inner mangehﬁnyobﬁeeﬁhhﬁ ;irmeomtgisdnahecbltartﬂﬁ&aarbeubﬁacaddw mro @@ce:md is
adapted to be seated in the annul ar recessed region 36 0 hub 20 when

the coll ar 502past sets plopreicsHoRY O teihn s frthey @lﬁ@mghvet, hethrtaa ﬂlalp 20 andighg dl y
directed annul [alr 5bdc%§| (Pro%ﬁed M cﬁl%h&?er@éna% af RSP U pHbRbGE b Pt ed

annul ar ri dge 0SSl
10 teeth extending around the entlre curcumference of the hub and collar.
[0046] The inner surface of the annular collar 50 is also provided with an

inwardly directed annular ridge 57. This annular ridge 57 also extends around the
entire inner periphery of the through-hole in the annular collar 50 and is adapted
to be seated in the annular recessed region 36 on the hub 20 when the collar 50 is
15 mounted on the hub 20. Although the radially inwardly directed annular ridge 57
is illustrated as a continuous uninterrupted annular ridge, it is also possible to
form the annular ridge as a plurality of separated segments, each extending along
a portion of the inner circumference of the collar 50.
[0047] The inwardly extending ridge 57 possesses an internal diameter that is
20 less than the outer diameter of the two step portions 38, 37 of the hub 20
immediately adjoining the recessed region 36. The inner diameter of the inwardly
extending ridge 57 can be equal to, slightly greater than or slightly less than the
outer diameter of the recessed region 36 on the hub 20.
[0048] The annular collar 50 is also provided with a pair of spaced apart and
25 outwardly directed sheath mounting ears 60. These sheath mounting ears 60
provide a part of the mechanism for pivotally or hingedly connecting the sheath 80
to the collar 50 so that the sheath 80 can pivot relative to the collar 50, as well as

the cannula and hub.



formthe annular ridge as a plurality of separated segnents, each extending
along a portion of the inner circunference of the collar 50. [0047] The

i nwar dl y wetoangliieg ri dge 57 possesses an internal di anet ePCrhsn3/ig44 20 | ess
than the outer dianmeter of the two step portions 38, 37 of the hub 20

i edi ately adj oining the recessed region 36. The inner dianmeter of the
inwardly extending ridge 57 can be equal to, slightly greater than or
slightly less than the outer diameter of the recessed region 36 on the hub
20. [0048] The annular collar 50 is also provided with a pair of spaced
apart and 25 outwardly directed sheath pgunting ears 60. These sheath
nmounting ears 60 provide a part of the nmeéchanismfor pivotally or hingedly
connecting the sheath 80 to the collar 50 so that the sheath 80 can pivot
relative to the collar 50, as well as the cannula and hub. WO 03/097136
PCT/ US03/ 14744 -11 [0049] Each of the nDuntlng ears 60 includes a distal
end 61 and pr@@#dhl eRerh Qfshe F@Fltlw earg §@ fncdydes gedisial andi Gélganéanrgxml esd

provi ded with t Si rface er .sj.de sur and a
Becond si de. o0x+ EuEte SF et TRRSUR e 2L Bru a0 Al o UaEf e
surfaces or 'ﬂﬂﬁlﬁn@h@ﬁm%ﬂélﬁél@ﬁffa&@nd@%eéﬁndtéi& SudbncBBY Tointelg an Oafes sffe face
towards one another. Thus, as seen in Fig. 6, each of the nounting ears 60

possesses a tmrfacne%etfuﬁbmd@safmeﬁommncmd@Bu;fams:é5 et efctha twoenduntisg and

second_si de surf s 65, 67. In ditj each .of .t ears 60
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nounting ears provi rough“hole 62. T ole 62
in each of thsecond sidesgrieces$5667) In haditien dayh wf theunowfting ehrsr6t posgeseeve 64
provi ded at the_ inner side surface 65 of each nmounting ear 60 and a second

groove 66 providibdv rapressated bydhe disacabetysenths proximahend 63 and thedligalr 60.
[0051] Descrlgfcpﬂ Bfﬁl‘%rrﬁoﬂﬁﬁ@'elars d)e first grooves 64 fornmed at the inner

si de
10 [0050] Each of the mounting ears 60 is provided with a through hole 62. The

through-hole 62 in each of the mounting ears 60 is formed by virtue of a first
groove 64 provided at the inner side surface 65 of each mounting ear 60 and a
second groove 66 provided at the outer side surface 67 of each mounting ear 60.
[0051] Described in more detail, the first grooves 64 formed at the inner side

15 surface 65 of each mounting ear 60 extends from the proximal end 63 of the
mounting ear 60 towards the distal eﬁd 61 of the mounting ear. The first grooves
64 open to the proximal end 63 of the mounting ears 60, but stop short of the
distal end 61 of the mounting ears 60. The second grooves 66 formed at the outer
side surface 67 of each mounting ear 60 extends from the distal end 61 of the

20 mounting ear towards the proximal end 63 of the mounting ear 60. The second
grooves 66 open to the distal end of the mounting ear 60, but stop short of the
proximal end 63 of the mounting ear 60. As can be seen from Fig. 4, the first and
second grooves 64, 66 on each of the mounting ears 60 overlap one another with
respect to the width-wise extent of the mounting ears 60.

25 [0052] The length of the first and second groove 64, 66 (i.e., tﬁe dimension of
the grooves 64, 66 in the width-wise direction of the mounting ears 60) in
conjunction with the depth d1, d2 of the first and second grooves 64, 66 (i.e., the

dimension of the grooves 64, 66 in the thickness direction of the mounting ears



15 surface 65 of each mounting ear 60 extends fromthe proxinml end 63 of
the nounting ear 60 towards the distal end 61 of the nounting ear. The
first growoas/098d6 open to the proximl end 63 of the nountca@sSext«460, but
stop short of the distal end 61 of the nmounting ears 60. The second
grooves 66 forned at the outer side surface 67 of each nounting ear 60
extends fromthe distal end 61 of the 20 nounting ear towards the proxi mal
end 63 of the nounting ear 60. The second grooves 66 open to the distal
end of the nmounting ear 60, but stop short of the proxinmal end 63 of the
nounting ear 60. As can be seen fromFig the first and second grooves
64, 66 on each of the nounting ears 60 ngrIap one another with respect to
the wi dth-w se extent of the nmounting ears 60. 25 [0052] The | ength of the
first and second groove 64, 66 (i.e., the dinmension of the grooves 64, 66
in the width-wise direction of the nounting ears 60) in conjunction with
the depth dl 6@1)2argfsp¢qh@caﬂlb'rsglec@ddoMmdlegﬁmn@i ogarlapsd the figst and gecond

di mensi on of the V, 64, 66 .in.the.t irection of the nounting
OO oL RREE o eSO Db MK BR TR, e on o he ounti ng
in the regiony O?fs3ﬁverfﬁé)c&flbﬁl@&déﬂtﬁ gd1 an 8§ﬁ(iﬁ’@ﬁrstgﬁ@§’é(:@ﬁd foovedea t éwe
respective through-holes 62 are forned. 053] The conbi ned depth '(dl + d2)
of the first amdmﬁeﬁhhdngnmﬂngsmﬁéo158ﬂemme¢adm)d&thhkmmsmnfﬂmgeaxxavﬁo is
at Ieast equal to . the thickness t_ of tge respecti

and i s2pr ef er BI9Uting F*ﬁﬁ@pyarﬁﬂ sreferabhafiiehf sfeaiid ﬁ%“sglettﬁmfgetﬁ%ggﬁ a:)Zc? iO(/e
mounting ear S%e%?%ct{vﬁe er .t tﬁﬁe\'?v #t?tﬂﬁ%(/elll of thé $itst 3R4 g%c%‘fl@nd

grooves 64, 6 vvlse rectl nting ears as shown

in Fig. 4, thmdvby 6\41,@66 iﬂﬂhéWl@tﬂ—V@S@dﬁeﬂtmn&ifltE@inbyntingrmﬂ60 hOSHoIn #on t he
illustrat ed and descri bed enbodi ment, the depth dl, d2 of the 10 first and
second grooveFig4, ﬂw @W&M@ﬁ%ﬂééﬂtmﬁéﬁl@ féﬁ@&ﬂ to one another, with

cach of the, IR o o i s 687tk Rbchhan A gRAG LB 0 1Y
the dgpth dl, g and second grooves 64 in one mounting ear 60 are equal to one another, with
each of the depths d1, d2 being at least equal to, and preferably slightly greater,
than one-half the thickness t of the mounting ear 60. Similarly, the depth d1, d2
of the first and second grooves 64, 66 in the other mounting ear 60 are also equal
to one another, with each of the depths d1, d2 being at least equal to, and
15 preferably slightly greater, than one-half the thickness t of the mounting ear 60.
Of course, the first and second grooves 64, 66 in each mounting ear 60 need not
be equal to one another.
[0055] The combined length of the first and second grooves 64, 66 in the
width-wise direction in each mounting ear 60 is greater than the width w of the
20 respective mounting ear 60. In the illustrated and described embodiment, the
length of each of the first and second grooves 64, 66 in each mounting ear 60 is
greater than one-half the width w of the respective mounting ear 60 so that the
first and second groove 64, 66 overlap one another as described above. By virtue
of the configuration and arrangement of the grooves 64, 66 as described above,
25 the through-hole 62 in each mounting ear 60 can be formed in a mold that is
éppropriately configured to form the grooves 64, 66 in each of the mounting ears
60. A more complicated mold configuration for forming the through-holes 62 is

thus not required.



of the first and second grooves 64, 66 in the other nmounting ear 60 are

al so equal to one another, with each of the depths dl, d2 being at |east
equal to,wendodd3preferably slightly greater, than one-halPCTtuse3/14Tickness t
of the mounting ear 60. O course, the first and second grooves 64, 66 in
each nounting ear 60 need not be equal to one another. [0055] The conbi ned
| ength of the first and second grooves 64, 66 in the w dth-w se direction
in each mounting ear 60 is greater than the width w of the 20 respective
mounting ear 60. In the illustrated and descri bed enbodi nent, the | ength of
each of the first and second grooves 64, 66 in each nounting ear 60 is
greater than one-half the width w of the Tespective nounting ear 60 so that
the first and second groove 64, 66 overlap one another as descri bed above.
By virtue of the configuration and arrangenent of the grooves 64, 66 as
descri bed above, 25 the through-hole 62 in each nounting ear 60 can be

formed in a nt10§6t hat Ap seendpgiigsh i andel. yheenltar §0rvalse pravidadh wilea gadiales 64,

66 i h of th nt i .60, L.i d |.d fi ti
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provided with a radia outwardly directed annular ridge 68. This annul ar
ridge 68 is |theaolar fidinathedistallead 5di Fhid thus defuesta seating surface 69 Whagh, 38, but

is spaged towards. the proxinmal. end 52 of the collar fromthe distal end
5. " Thdet husdorenbirb Bosdetathpela, Rse suteihpERoudne DRt BER n ror e
detail bel ow, Rod Skt BlonfB¥iiliced B9 RE AlBGIATIGE: hcirplbtfeldtay Of
spaced apart Bfr“%%lﬁig’?é cgs 9r Be(l)re ‘%Sosedﬁgm osgg thae |rcﬁlr erentrit%l1
extent of theesemtofrthe seatihgserf&@ GOoottelpfathitite moahtngronseating obtheseat i ng of
the protector 70 on the seating region 69. |n addition, the annular ridge

68 forms a sPESea ChomMgagaiing 1egion GGx readdisig. Bic angelapridee 68 &TmAR when
the protector s A RALE 2 PréfaP aRE S e pRILQS RPwhln iR$:60LbRALs S0-

10 mounted on the seating region 69 of the collar 50.
[0057] As shown in Fig. 8, the protector 70 is formed as an elongated
cylindrical hollow member having a distal end 72 and a proximal end 74. The
protector 70 is open at the proximal end 74 and preferably closed at the distal end
72. An intermediate portion of the exterior surface of the protector 70 can be

15 provided with longitudinal ribs 78 to facilitate gripping by the user. The interior
of the protector 70 at the proximal end 74 is provided with a seating surface 76.
When the protector 70 is positioned over the cannula 40 upon assembly, the
seating surface 76 of the protector 70 encircles the seating region 69 on the collar
50 and engages the protuberances 69°'. In addition, the proximal end 74 of the

20 protector contacts the annular ridge 68.
[0058] Referring to Figs. 9 and 10, the sheath 80 is formed as a generally
elongated member having a distal end 82 and a proximal end 84. The sheath 80 is
provided with an opening 86 that extends along at least a portion of the
longitudinal extent of the sheath 80 and communicates with the interior of the

25 sheath 80. During use or operation of the safety needle assembly, as the sheath 80
is pivoted towards the cannula 40 (shown in Fig. 1), the cannula is adapted to pass
through the opening 86 in the sheath and into the interior of the sheath 80. In the

illustrated and described embodiment, the opening 86 in the sheath 80 extends



[ 0057] As shown in Fig. 8, the protector 70 is fornmed as an el ongated
cylindrical hollow nenber having a distal end 72 and a proximal end 74. The
pr ot ect orwd®3iog716pen at the proximal end 74 and pref erabl pCelussgdi7at t he
distal end 72. An internediate portion of the exterior surface of the
protector 70 can be 15 provided with longitudinal ribs 78 to facilitate
gripping by the user. The interior of the protector 70 at the proxinmal end
74 is provided with a seating surface 76. When the protector 70 is
positioned over the cannula 40 upon assenbly, the seating surface 76 of
the protector 70 encircles the seating rggion 69 on the collar 50 and
engages the protuberances 69'. In addition, the proxinmal end 74 of the 20
protector contacts the annul ar ridge 68. [0058] Referring to Figs. 9 and
10, the sheath 80 is forned as a generally el ongat ed nenber having a

di stal end 82 and a prOX|naI end 84. The sheath 80 is provided wth an

openi ng 86 t halpngihesudise langHydigal qXéea%pf ﬁleﬁ;@%th% sgfthat fiee sheathgh t udi nal
extent of the s%ﬁglteg,e&lgeﬂaag%lgg&g%&g cates with the interior of the 25 sheath

80. During use e safety needl e assenbly, as the sheath 80

i's pivoted towsdp tMEhCaRAM 8O Gﬁ&sésséscaf\bhdcnndﬁsbar@nwddsmm@ﬁawbﬁubﬁecﬁdapt ed
to pass through the opening in the sheath and into the interior of the

sheat h 80. | nsitibavalls BBus’Eheaxpenﬁngr&d in decshenibBOciridofinedeaitthe side obihersheagh86 i n
t he sheath 80 xtends V%@E/Wi %%6 PCT/ US03/ 14744 -14 along the entire

| ongi t ddi nal PBRRSlSFh 8% 80 so that the sheath is conpletely open
al ong one sid 059 [ﬂ%ﬁ WO
oppositely po tlbgnedA ngl ﬂsateggn@fi’ egosdp?)lgfl]ioﬁg GBi{]&rﬁ@é{lhOﬁﬁ)ﬁgggh?SO is
defined at theachiofehofidé halls B&aﬂf the shef 80(ffzos btisvardiy obackangiéd oB@ardlP060]
As further illustrated in Fig 9 and 10, the proximal portion 88 of each

of the side weglatiyegs thy dlﬁﬁbP@W@&t"ﬁ theosidewall Bhis ERBESEH Makes X Rgpsible
outwardly r e{obﬁ)oléﬁ?on e tsﬂe%tkflgé El%lser%g ltlé B%té%ftort’}be Vﬁfeﬂ(?ﬂ%afnlotecg&'% i#id angerment

makes it poss
10 covering relation to the cannula, than would otherwise be the case if the sidewalls

88 were not flared or angled outwardly.
[0061] The sheath 80 includes a collar connecting mechanism 90 located at the
proximal end of the sheath 80. This collar mounting mechanism 90 includes a
pair of pins 92 extending in opposite directions from a pin mount 94. As

15 described in more detail below, each of the pins 92 is adapted to be positioned in
the through-hole 62 in one of the mounting ears 60 to pivotally mount or connect
the sheath 80 on the collar 50. As shown in Fig. 10, the pins 92 are provided
with beveled edges 92’ that help facilitate mounting the pins 92 in the
through-holes 62 of the mounting ears 60.

20 [0062] Fig. 10 also illustrates that the pin mount 94 is provided with a
plurality of flat surfaces 98. As described in more detail below, these flat surfaces
98 are adapted to engage the portion of the outer surface of the collar 50 located
between the mounting ears 60 during pivoting movement of the sheath 80. This
produces a desirable clicking feeling when the sheath 80 is pivoted towards the

25 cannula.
[0063] The interior of the sheath 80 is provided with one or more locking tabs
96 formed by punching through portions of the back wall 86 of the sheath 80 as
shown in Fig. 9. These locking tabs 96 are able to flex when engaged by the



to position the sheath 80 closer to the protector 70, when the protector 70
is in 10 covering relation to the cannula, than would otherw se be the case
i f the siwowal)r36 88 were not flared or angl ed outwardly. PCOOBL}/14The sheat h
80 includes a collar connecting nechanism 90 | ocated at the proximl end
of the sheath 80. This collar nmounting nmechanism 90 includes a pair of
pins 92 extending in opposite directions froma pin nount 94. As 15
described in nore detail below, each of the pins 92 is adapted to be
positioned in the through-hole 62 in one of the nounting ears 60 to
pivotally nmount or connect the sheath 80;9n the collar 50. As shown in
Fig. 10, the pins 92 are provided wth beéevel ed edges 92' that help
facilitate mounting the pins 92 in the through-holes 62 of the nounting
ears 60. 20 [0062] Fig. 10 also illustrates that the pin nmount 94 is
provided with a ?Iurallty of flat surfaces 98. As described in nore detai
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past the tabs 96. Once the cannul'a has ‘noved p e tabs 96, the cannul a
is prevented hecssarpvo pgrnmmeitlplockdfie tdnaulanyithin dire inferiot lo€ tiehshasth 80. The
cannula is thus permanently | ocked within the interior of the 5 sheath 80.
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10 is fixed relative to the hub. In addition, the collar 50 is mounted on the hub 20 so

that the inwardly directed ridge 57 on the collar 50 is positioned in the recessed
region 36 of the hub. At the same time, the teeth 58 on the interior of the collar
50 engage the two sets 30, 32 of teeth 34 on the hub 20 to thus rotationally fix the
collar 50 with respect to the hub 20. Also, the protector 70 is removably

15 positioned in covering relation to the cannula 40 so that the proximal end 74 of the
protector 70 encircles the seating region 69 on the distal end of the collar 50, with
the interior seating surface 76 on the protector 70 engaging the protuberances 69’
at the seating region 69. Further, the sheath 80 is connected to the collar 50 by
virtue of the pins 92 on the sheath 80 being positioned in the through holes 62 in

20 the mounting ears 60 of the collar 50. The assembled state of the safety needle
assembly is shown in Fig. 11. As can be seen, the sheath 80 is positioned in close
contacting relation to the protector 70 so that the sheath 80 is located as close as
possible to the central axis C of the cannula.
[0065] As mentioned previously, the safety needle assembly shown in Fig. 11

25 can be attached to a fluid handling device such as a syringe by the manufacturer
and then subsequently packaged for sale to the user. Alternatively, the safety
needle assembly can be packaged for sale to the user in the assembled state shown

in Fig. 11, whereupon the user would attach the safety needle assembly to a fluid



necessary to permanently |lock the cannula within the interior of the sheath
80. [0064] In its assenbled state, the safety needl e assenbly includes the
cannula WwWOoshomsé in Fig. 1 connected to the distal end 2Pcofusohies7mub 20 so
that the cannula 10 is fixed relative to the hub. In addition, the collar
50 is nounted on the hub 20 so that the inwardly directed ridge 57 on the
collar 50 is positioned in the recessed region 36 of the hub. At the sane
time, the teeth 58 on the interior of the collar 50 engage the two sets
30, 32 of teeth 34 on the hub 20 to thus rotationally fix the collar 50
with respect to the hub 20. Also, the prggector 70 is renmpvably 15
positioned in covering relation to the cannula 40 so that the proxinml end
74 of the protector 70 encircles the seating region 69 on the distal end
of the collar 50, with the interior seating surface 76 on the protector 70
engagi ng the protuberances 69" at the seating region 69. Further, the
sheath 80 i s heodheg devdcs ichis asyripge. Ig@ither case.(wighbthsrassenbles spfetymepdiet ne

20 of the coltarhano R BEAIBGREbIPE I a0l Pt SFRTRIRE T, DA S

shown in Fig.fofidwiddSmederbe seen, the sheath 80 is positioned in close
contacting relation to the protector 70 so that the sheath 80 is |ocated as
cl ose as pos®Dasle t dThermsereant mitlallapivwt thersheathedloawrylfrem thepesictoys/O to

menti oned prevyj ly, th f dl mal y..sh in Fi.g. 11 .25

ot thched (IR TaleRaR DR oY STl JouT e veiag AP Repachy p fipesheatn®> 4"
fact I :

manufacturer gt hggiﬁéggpé%ggggpfg Pin BRIKAGPEE eIsnadh 80 efgddaqnd!Bition

Al ternatively, ’t asse y can be packaged for sale to the
user in the as®efhhedutst airéacs fvire collar 50 tpcated betveen ehgmounting eese60 apul d
attach the safety needle assenbly to a_ fluid W) 03/097136 PCT/ US03/ 14744
-16 handl i ng fewinda @%ﬁnd:s}g-al%y¥hﬁg}€9dqcﬁs acligkang feghing toibeiseheltassenbl ed

safety needl e ttached t fel. Ui i V| . e

aasembly is (Aoh T et i FartRRLTR B WihortiBEo FRERb Mt RRE, P

pi vot 19 he shegbintAR tRvVekathrsONIntthedairel potition.” Thhidis, the engagement of the flat
surfaces 98 with the portion of the collar 50 inhibits the sheath 80 from pivoting

on its own and so the sheath is not likely to interfere with the use of the cannula.

[0067] After pivoting the sheath 80 out of the way, the protector 70 is

15 removed to expose the cannula 40 shown in Fig. 1. Once the protector 70 is
removed, the user can use the cannula in the desired manner, for example to gain
access to a patient's blood vessel. After the user has finished using the cannula,
the sheath 80 is pivoted towards the éannula 40 (i.e., towards the closed or
covering position) to safe the cannula. As the sheath 80 is pivoted towards the

20 cannula, the engagement of the flat surfaces 98 on the pin mount 94 with the
portion 50" of the outer surface of the collar 50 located between the mounting ears
once again results in a clicking feeling to the user so the user feels as though they
have more control over the pivoting movement of the sheath 80. The sheath 80
continues to be pivoted towards the cannula 40 by the user until the cannula

25 pushes past the locking tabs 96 and is permanently and automatically locked in
place within the interior of the sheath 80 by the locking tabs. At this point, the
cannula 40 is completely covered by the sheath. Further, the cannula cannot move

back past the locking tabs 96 and so the cannula (including the beveled distal end)



5 allow the protector 70 to be renoved. During pivoting novenent of the
sheath 80, the flat surfaces 98 on the pin nount 94 of the sheath 80
engage t hwopoweilen 50° of the outer surface of the coll aPCFUSIHCHIL

bet ween the nmounting ears 60 as shown in detail in Fig. 12. This produces
a clicking feeling to the user. In addition, the engagenent of the fl at
surfaces 98 with the portion of the collar helps 10 naintain the sheath 80
in the desired position. That is, the engagenent of the flat surfaces 98
with the portion of the collar 50 inhibits the sheath 80 from pivoting on
its own and so the sheath is not likely tg interfere with the use of the
cannula. [0067] After pivoting the sheaHh 80 out of the way, the protector
70 is 15 renoved to expose the cannula 40 shown in Fig. 1. Once the
protector 70 is renoved, the user can use the cannula in the desired

manner, for exanple to gain access to a patient's blood vessel. After the
user has fini §W@HSlé§1ieﬂg§0Pﬁéaféaﬂhﬁlﬁi’ssmlﬁﬁéC@Wﬁa%dﬁ%enﬁiovdh%ﬂa&%m@ﬁ% t he
cannul a 40 (|

I r V. t he
cannul . " as  REon MOMR G 0P ol RAA o FRLE ORI otk L0E
of the flat Stlfefoﬁ’&éé poSitien, ﬁfiﬂlﬁe isRingOfofde aPAliod folthé BiReatiPREMONePR.g.Okhd he
outer surface of the collar 50 | ocated between the nounting ears once

agai n resul t susen stops Ipl\&tmgghﬁ genibngt 2 poinhin which thnshend &fsiemof pbtedas t hough

t hey ave con over, the npi ne . The
Sheat 030 cominneasy fuoie freahaflefdhe s HaMRd e doatinif by SBhtbedb, "nei
the cannul a 2g,plishog Wﬁﬁ%ﬁusrertﬁe bipai t'&%nﬁ&%cl%@aré'&%a&%d?ﬂ %ﬁﬁlh}’tlﬁ gd
automatically locked in place wthinthe interior of the sheath 80 by the
| ocki ng t abs. pitvidihg an pmimetiate indicatemihat the 4heatls 8@ daphaitteby sefficentdyd by t he
sheath. Further, the cannula cannof, K nove back past the | ocking. tabs 96 and
so the cannul alveteﬂépwali% § ﬁesmn@a ta.cgwsgﬁh%%ynu @g/eeigéyaeﬂé)ehmd the

PCT/ US03/ 14744 . mﬁ 153396:0“3' dered to be safe. It is possible to configure
and di nensi on tﬁ P4t""Surfaces 98 on the pi n mount of the sheath 80 so

that agg the S[OIEBT' 80Theé descripti@tipioa i Move eiRralyosscriasiot M8 safety t he
pushing force applied to the sheath is renoved (e.g., the
needle assembly is assembled. A more detailed description of this assembly
procedure is set forth below. As an initial step, the proximal end of the cannula
40 is fitted into the through hole 26 at the distal end 22 of the hub 20. The
cannula 40 is then fixed in place relative to the hub 20 in a typical manner such as
15 through use of epoxy which may be subsequently heated to set the epoxy and
firmly fix the cannula 40 in the hub 20. The resulting hub and attached cannula
are shown in the left side of Fig. 13.
[0069] According to one possibility, the next step involves mounting the collar
50 on the hub 20 as generally depicted in Fig. 13. This can be accomplished by,
20 for example, vertically orienting the hub 20 and dropping the collar 50 onto the
hub 20 from the distal end of the hub 20. Here, the ribs 28 on the distal end
portion of the hub 20 help guide and center the collar 50 on the hub 20 as the
collar is released. Of course, it is not necessary to vertically orient the hub 20 to
position to the collar 50 on the hub 20.
25 [0070] At this point, it is desirable to orient the collar 50 in a particular
position with respect to the cannula, particularly the beveled distal end 42 of the
cannula 40. The reason is because it is expected that some users of the safety

needle assembly will want the sheath 80 to be oriented in one of two positions



user stops pivoting the sheath) at a point in which the sheath 80 is not
pivoted 5 sufficiently to cause the cannula to be | ocked behind the | ocking
tabs 96, wbasfdase surfaces 98 will cause the sheath to pipeatusbackward away
fromthe cannula, thus providing an imediate indication that the sheath
80 has not been sufficiently pivoted towards the closed position to cause
the cannula to be engaged behind the |ocking tabs 96. 10 [0068] The
description provide above general ly describes how the safety needle
assenbly is assenbled. A nore detail ed description of this assenbly
procedure is set forth below As an initigl step, the proxinal end of the
cannula 40 is fitted into the through hole 26 at the distal end 22 of the
hub 20. The <cannula 40 is then fixed in place relative to the hub 20 in a
typi cal manner such as 15 through use of epoxy which may be subsequently
heated to set the epoxy and fix the cannula 40 in the hub 20. The

firm
fesul ting hubrelaitredp tha bl 42 ahie slistalicad 4a6Kins sanmpla 40cf One fesirable Fig. 13,

[ 0069] Accordi le Vv u g the
ol It 50 onoRrshib RSeREE sl ¥p b g B BY B YRR, |
acconpl i shed @igtal end46 of ﬂ@‘@ﬁﬁhlﬁ 50 VIRt wlﬁxathb Yarfil 240 bﬂ&ltéd‘ﬁoﬂzﬂhtaﬁﬁ}/ amad
dropping the collar 50 onto the hub 20 fromthe distal end of the hub 20.
Here, the ri bthelgvelrd2 drethdidistal endrof thqmmukarfa@ng ﬂhectbu@mdhéie;shgmh 8@ and
center _the col 50 .on the hub 2 Ilar i rel our se,
T o Aot nooteDle § RSO IR PlagRs NS SR sttt I ER oG 199 he
col lar 50 on e BlpBfR- or?e‘itz{daﬁwbo% tthQ'oﬁe RaioH degchbééaaﬁ@ ARk &, KAaor i ent
the collar 50 in a particular position wth respect to the cannul a,
particul arly theeabeniel46gpoditiohed hmmbnthﬂy@hdthmbemh@uh&&ﬂstaﬂhﬁl 4eafsthn i s

because it is expected that sone users of the safety, needle assenbl y wil |
want the sheat#ngls fapingdirgeily gpward; thegheath80i5able 4 pt\f%ﬁsa Yeyizomtal
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cannul a 40. One
10 21(b). Dependlng upon the particular preferences of the user and perhaps the

particular procedure with which the safety needle assemble is being used, users
may prefer one of these orientations over the other so that the sheath 80 does not
interfere with the desired usage. Depending upon the preferences of the user and
the procedure for which the needle assembly is being used, one of these two

15 orientations of the sheath relative to the cannula bevel may be preferred and
desired.
[0071] There is thus an interest in properly orienting the collar 50 relative to
the cannula, particularly the beveled end 42 of the cannula 40, to ensure that the
sheath 80 is oriented in one of the two positions mentioned above relative to the

20 bevel end 42 of the cannula 40. Thus, once the collar 50 is placed on the hub 20,
it is necessary to be able to rotate the collar 50 to the desired relative position
before the collar 50 is rotationally fixed on the hub the trough engagement of the
teeth 34 on the outer surface of the hub 20 and the teeth 58 on the interior of the
collar 50. For this reason, the inner diameter of the inwardly directed ridge 57 on

25 the collar 50 possesses a diameter smaller than the outer diameter at the step 38
located at the distal side of the recessed region 36. With this relationship, when
the collar 50 is placed on the hub 20 such as in the manner described above, the

inwardly directed annular ridge 57 on the interior collar 50 contacts the end



orientation involves the sheath 80 being oriented relative to the bevel 42
at the distal end 46 of the cannula so that with the cannula 40 oriented
hor i zont aWwby3@asmd3e t he bevel 42 on the distal end of the caemuisas/i4ed ng
directly upward, the sheath 80 5 is able to pivot in a vertical plane. This
orientation is shown in Fig. 21(a). The other desirable orientation is 90
to the orientation described above. That is, with the cannula 40
positioned horizontally and the bevel 42 on the distal end 46 of the
cannula facing directly upward, the sheath 80 is able to pivot in a
horizontal plane. This alternative oriengation of the sheath relative to
the bevel is illustrated in Fig. 10 21(b). Dependi ng upon the particular
pref erences of the user and perhaps the particular procedure with which
the safety needl e assenble is being used, users may prefer one of these
orientations over the other so that the sheath 80 does not interfere with

the desired usuee Bepbiigistay pthewnHa Hig.ct e Abpeeldaro0 is Hausymable o govehe

procedure for_which t nee enbl v i i . hese two 15
orientations (M @ﬁ@%%@&% Ehe?%lﬁ)aﬁgne[ﬂé)ggﬁeﬁée gﬁ%@%@?@g%ﬁﬁﬁgﬁ% “preferred
and desi red. ghRevdd, ti&@IRr 56 i$ ES 1Pt todted ftivietto icORey 20, orienting the
collar 50 relative to the cannula, particularly the beveled end 42 of the

cannul a 40, t[@082kur eWithathe coldar Xrpeaition8din thisompmner eelaiive ortbe bib 26cthewo
positigons nmentioned apove relative to the_ 20 bevel .en 2 of the cannul a
40. Thes, onclOchiiRn ehiaripg drgchion Bﬁé‘ég&v‘gﬁzt%gﬁgwaé@g 4gt°fil§e‘f?é‘8\é]§gz’ry to
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the collar SOfSﬁé&f@}gt ?%ﬁ%ﬁb&??}ex@élﬁfgﬁot efﬁﬁ%stt%eﬁ%ﬁr’ \(?Eg];jﬁ ﬁ%glggﬁ%tﬁt of the
teeth 34 on thethe applopsidfel pusitioafto thard tat 2bertd dhbsthtieatonns oarthé beilar,
interior of the <collar 50. For this reason, the inner dianeter of the
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annul ar ridge 57 on the interior collar 50 contacts the end WO 03/ 097136
PCT/ USO3/ 147 4drientation when the sheath 80 is mounted on the sheath mounting portion 90 of

the collar 50. The orientation of the cannula bevel 42 or the direction in which
the cannula bevel 42 is facing can be determined using known types of equipment.
[0073] Once the collar 50 has been oriented in the proper position relative to

15 the hub 20, an axial force is applied to the collar and/or the hub 20 to cause the
collar 50 to move the towards the proximal end 24 of the hub. The applied force
is sufficient to cause the annular ridge 57 on the collar to move over the step 38
on the hub 20. The annular ridge 57 then moves into the annular recessed region
36 of the hub 20 and is prevented from moving further towards the proximal end

20 of the hub 20 by virtue of the step 37 on the proximal side of the annular recessed
region 36. In addition, once the annular ridge 57 is located in the annular
recessed region 36, the collar 50 cannot be removed from the hub towards the
distal end 22 of the hub by virtue of the step 38 positioned on the distal side of the
annular recessed region 36. When the annular ridge 57 of the collar 50 is

25 positioned in the annular recessed region 36, the two sets 30, 32 of teeth 30 on the
hub 20 engage the teeth 58 on the inner periphery of the collar 50. This meshing
engagement of the teeth rotationally fixes the collar 50 relative to the hub 20 so

that the collar 50 and the hub 20 cannot be rotated relative to one another. The



-19 surface 38" of the step 38 shown in Fig. 2. The collar 50 is thus
unable to nove any further along the hub 20 in the absence of an

addi t i onawoOapfpbilee force. However, the collar 50 is freePCo/usest4gsat ed
relative to the hub 20. [0072] Wth the collar 50 positioned in this nmanner
relative to the hub 20, the 5 location or facing direction of the bevel 42
on the distal end 46 of the cannula 40 is identified. Preferably the
collar 50 (or perhaps the hub, or both) is then rotated to the appropriate
position to ensure that when the sheath is nmounted on the collar, the
sheath 80 is oriented relative to the bewpl 42 on the cannula at one of the
two positions nentioned above. Thus, the collar 50 is rotated to position
the sheath 10 nmounting portion 90 of the collar 50 at the position which

wi || achieve such orientation when the sheath 80 is nounted on the sheath
nmounting portion 90 of the collar 50. The orientatjon of the cannula bevel

42 or the di redlar 88 popitigaeden therfuib2ininemng of Bipdwosdesired prentalipns desqgibed

determ ned usj has
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force is appliROiht Beldl2cs theldistk $heof tHeccahhila 24et dire@tisepwdre, theahéak 50 to

move the towards the proxi nmal end 24 of the hub. The applied force is
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proxi mal si deéd(:){{‘éht éeannu ar recessreyg%er eS?%rsl 36. n%addl tion, once the
annul ar ri dgeaczémpishedcst sithpiyplhtiag demprbtector ﬂécmfssﬁrxé casgile o étﬁzertl’ree col | ar
50 cannot be renoved fromthe hub towards the Dd%a end 22 of the hub by

virtue Sf t hesharp pevss 48 5% the Gsiabendrplithe camulaA0. singhe dfusirgted agd dgscaibed
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50. This neshin engagenent of the teeth rotationally fixes the collar 50
rel ati ve to tsfdsayo6z0 thepproximal end 74 of the protector 70 surrounds the seating region

69 at the distal end of the collar 50 and engages the protuberances 69' located at
the seating region 69. Also, the protector 70 is mounted on the collar 50 so that
the proximal end 74 of the protector 70 contacts or engages the annular ridge or

15 stop 68 on the collar 50. Further, the interior surface of the protector 70 can be
provided with an inward step at a position spaced a short distance from the
proximal end 74 of the protector 70. This inward step forms a smaller inner
diameter portion of the protector 70 that is of a dimension allowing the inner
surface of the protector to frictionally engage the distal ends of the ribs 28 as the

20 protector 70 is mounted on the hub 20. The protector 70 can thus be mounted on
and engage the collar 50 as well as the hub 20. Fig. 16 illustrates the protector
after it has been mounted on the hub and collar in covering relation to the cannula.
[0075] As generally shown in Fig. 7, the next step involves mounting the
sheath 80 on the collar 50 by connecting the collar connecting mechanism 90 of

25 then sheath 90 to the mounting ears 60 of the collar 50. This can be accomplished
in a variety of ways. In one preferred form, the sheath 80 is moved in one motion
along an arcuate path of movement as shown by the arrow 100 in Fig. 17 to

position the pins 92 of the sheath 80 in the through holes 62 of the mounting ears



that the collar 50 and the hub 20 cannot be rotated relative to one

anot her. The WD 03/097136 PCT/ US03/ 14744 -20 collar 50 positioned on the
hub 20 i rwong/oofi3¢ he two desired orientations described ®o@xsof/147¢4, the
orientation in which, when the cannula 40 is oriented horizontally and the
bevel 42 on the distal end of the cannula faces directly upward, the sheath
80 is able to pivot in a vertical plane) is shown in Fig. 14. 5 [0074] The
next step in the assenbly process is to position the protector 70 in
covering relation to the cannular as generally shown in Fig. 15. This can
be acconplished by sinply placing the pgﬁtector 70 over the cannula to
cover the sharp bevel 42 at the distal d of the cannula 40. In the
illustrated and described enbodi nent of the safety needl e assenbly, the
proxi mal end 74 of the protector 70 10 is nounted on the collar 50. More
particularly, as described above, the seating surface 76 at the proxinal
end 74 of t hetQor Witcthis typo of movements thefhwbdlsage 3§ mayginterferewiththea he di st al

end of the collar.50 and en st uber anc

Soat i ng reg) gRoRgEpaRemER T HESHEE 5B HR St Tecttiye, B 3hETh Bheako s
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annul ar ridge or 15 stop 68 on the collar 50. Further, the interior surface

of the proteciroow 102dakihel7. pilere thechedth BOanfirshwaorved deatheacoﬂansﬁ(ﬂ imon

spaced a short distance fromthe proxinal end 74 of the protector 70. This
i nwar d° st ep f?bii’f?%‘:té’nsﬂ?ﬁll’qné‘%c“i%ﬁ%?he langindingl epsRt 91 eééfse’tnil?g’ ot ect or 70
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frictionally engaget e ri as t 0 prot’ector 70
i's nount ed Ontomedsfmbrigﬁtmmg pvotector 70 can thus be nounted on and
engage the collar 50 as well as the hub 20. Fig. 16 illustrates the
protector afl0876] t h]élselilbéé&lthFeﬁle@he%th§0H%@0§%t%@lgnéhe PHis 93wy tha g
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col I afg Conneclfnbﬂﬂm_fl%@ﬂ@aos Ms%fe gfnsfdi thrlnﬁﬁmatfﬁst%}o&@s tehe tRausiihg ear s 60
of the collar Is can be acconplished
ears 60 are spread apart because the distance between the bottom surfaces of the
first grooves 64 is less than the distance between the pins 92. The beveled edges
92' on the pins 92 help facilitate the introduction of the pins 92 into the first
grooves 64. As the pins 92 move into the first grooves and spread apart the
15 mounting ears 60, the pins 92 pop into the through holes 62 in the mounting ears
60 so that the sheath is pivotally mounted on the collar 50. Fig. 18 illustrates the
sheath 80 pivotally mounted on the collar 50.
[0077] Next, the sheath 80 is pivoted towards the protector 70 in the direction
of the arrow in Fig. 17 until the sheath 80 contacts the outer surface of the
20 protector 70 in the manner shown in Fig. 11. As can be seen from Fig. 11, with
the sheath 80 positioned in contacting engagement with the outer surface of the
protector 70, the outwardly angled or flared portions 88" of the side walls 88 of
the sheath 80 partially embrace and overlap the protector 70. This allows the
sheath 80 to be positioned closer to the central axis C so that the angle o is
25 smaller than would otherwise be the case if the outwardly angled or flared
portions 88' of the side walls 88 were not provided (i.e., if the side walls 88 of

the sheath 80 were straight along their entire length). This can reduce packaging

costs in that as the angle « increases, the completed assembly occupies more



in a variety of ways. In one preferred form the sheath 80 is noved in one
notion along an arcuate path of novenent as shown by the arrow 100 in Fig.
17 to posDtBosrishe pins 92 of the sheath 80 in the througlThshast762 of t he
nmounting ears WO 03/097136 PCT/US03/14744 -21 60. Wth this type of
novenent, the hub flange 39 may interfere with the nounting novenent of
the sheath 80. Thus, as an alternative, the sheath 80 can be nounted on
the collar 50 through use of two novenents represented by the arrow 102 in
Fig. 17. Here, the sheath 80 is first noved towards the collar 50 in 5 a
direction perpendicular to the longitudingl extent of the assenbly (i.e.,
downward in Fig. 17) and is then noved towards the nounting ears 60 (i.e.,
towards the right in Fig. 17). [0076] In either alternative, the sheath 80
is nmoved to align the pins 92 on the sheath 80 with the first grooves 64
(Figs. 4 and 7) on_the inner side surfaces of the 10 nmounting ears 60. As
the pins 92 nippeei Ahys bheeducingitheprile es the assemblyeandic nagkegsd 08O are spread

¥ ooves 64 scqriiclyr AR AERb A ThO iR 14,1 Felerd e St 0 cages
92' on the pipsdRlasbahPyfiaths finhPigethbied isfatd. oducti on of the pins 92 into the

first grooves 64. As the pins 92 nove into the first grooves and spread
apart the 15 {98} i nglt ésmpessibly, totveaey giernssequblp sigps dessribebabdveodtpn hol es 62 in

the moynting ears. 60.so that the. sheath | s pivotall nted on the collar
50, Frg. 160 PeSNGine daieBEin aantey Uit Bt i neEale A et Far 50
[0077] Next, Qe id %@Qqéﬁmeﬁt théﬁtrﬁéhr{tsoé{"ﬁ%ﬂﬁsliéif% oR'tRE BES B cokr iR t he
direction of the arrow’ 1 n Fig. 17 until the sheath 80 contacts the outer

surface of thean2Glaprbe ewitowe B€iliving tiie equpment atdcamoid the FBeed for tompietelgn be
seen fromFig. 11, wwth the sheath 80 Eositi one&i i n contacting _engagenent

with the out efedsHiEniagdheassembly qanpmeat.dhe proteqipfe’ GeanRerapyntehel &g IIb 1 | ar ed
portions 88 % Pé@ eO ﬁoﬂﬁﬂ&#&?oﬁ% (gf \Aglethﬂg Zﬁheﬂ{eﬂ, g&opealﬁbﬁﬁldgﬁhg %‘ﬁﬁ% and

overlap the pro
10 on the hub, the protector 70 is removed so that the collar 50 can be mounted on

the hub 20. Thereafter, the protector 70 is once again mounted on the collar as
described above to cover the cannula.
[0079] In another alternative, it may be possible to mount the protector 70 on
the collar 50 before mounting the collar 50 on the hub 20. With this alternative, it
15 would be necessary to ascertain the orientation or facing direction of the cannula
bevel 42 through the plastic material forming the protector 70. Alternatively, this
approach may be employed if the orientation of the sheath 80 relative to the bevel
42 on the cannula is not particularly significant.
[0080] As mentioned previously, the safety needle assembly shown in Fig. 11
20 can be packaged in the state shown in Fig. 11. In this case, the user would
unpackage the safety needle assembly and attach it to a fluid handling device such
as a syringe. Another alternative involves connecting the safety needle assembly
shown in Fig. 11 to a fluid handling device such as a syringe as shown in Fig. 20,
and then packaging the syringe and the attached safety needle assembly. With this
25 latter alternative, additional concerns about packaging costs and efficiencies arise.
Here, the packaging must be designed to enclose not only the safety needle

assembly, but also the syringe 100. As viewed from the rear end, the finger



sheath 80 to be positioned closer to the central axis C so that the angle a
is 25 smaller than would otherwi se be the case if the outwardly angl ed or
flared pwotBona3@8' of the side walls 88 were not provi dedT(Uso®14744 f t he
side walls 88 of the sheath 80 were straight along their entire I ength).
This can reduce packaging costs in that as the angle a increases, the
conpl eted assenbly occupi es nore WO 03/097136 PCT/ US03/ 14744 -22 space.
Thus by reducing the angle a , the assenbly can be packaged nore

conpactly. The safety needle assenbly shown in Fig. 11 represents the
safety needle assenbly in its final assegbled state. [0078] It is possible
to vary the assenbly steps descri bed abové. For 5 exanple, existing

equi pnent in facilities that manufacture needl es nay al ready have in place
equi pnent which nounts a rigid sleeve on the hub to cover the cannula. To
continue utilizing this equipnment and avoid the need for conpletely

redesi gni ng tangasldermbithe Baingp sanihe shearhR0gertpan holagaest BETHURERUORN t he
20 ti _ . -
Corar 5o 10 SN nE L e BB 05 8 ERpoBALy RGBT 00 £C°

can be nount ego8y t hgs dwrR Figheg@nfit te shedik 8DOpesiticHed 60 that ivCE agai n
mounted on the collar as described above to cover the cannula. [0079] In
anot her al t erioasted 80° rotatienally offsoistoml the fiogerdiange i h@ op thst sysinge, FO on t he
col lar _50 before nmpunting the col)lar 50.on the hub 20. Wth thi

al ternative, jelative %E?rop%gag?%’é]lsl%eawu?%&?s%cé?lﬁlﬁ}oﬂatf I‘?B%P&«Q?ﬁh%qsﬂflgﬁe or
facing directgor | 308V €0 A1 thbBsRAEN 86 e 1Rl safdy Gedad eri al
formng the pi?@{bégftag%@%(?ﬁg teS?ﬁagél/ve(?y, thiss approach ma%/ %e enpl oyed i f
t he ori ent at i ss3erablyt HEhis hreahdth80a gedatetr iavwuhioft rackdpingatedial will bbe cannul a

is not particularly significant. [0080Q] As nentioned preyiousl t he safety
needl e assenblﬁﬁugﬁ%%eﬂqlpsﬁb@?h the finger HapgeldOpd dhergyatnee ﬁnﬁh@ ilﬁépesos‘i’fovm in
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evice' s
10 needle assembly is typically performed by blister packaging in which plastic sheet

material is drawn to form the package. Thus, to fabricate deeper blister packages,
it is necessary to use thicker plastic sheet material so that the plastic material can
be appropriately drawn to form the required package.
[0082] In contrast, by positioning the sheath 80 so that it is aligned with the

15 finger flange 110 on the syringe as shown in Fig. 19(b), a shallower package can
be used to accommodate and enclose both the finger flange 110 of the syringe and
the sheath 80 of the safety needle assembly. Thus, a lesser amount of packaging
material will be required to enclose both the finger flange 110 of the syringe and
the sheath 80 of the safety needle assembly. Further, a thinner plastic sheet

20 material can be used to form the package. Thus, significant advantages can be
realized by appropriately positioning the sheath 80 relative to the finger flange 110
of the syringe.
[0083] Fig. 19(c) illustrates the maximum angular relationship between the
sheath 80 and the finger flange 110 that does not affect the blister depth of the

25 package. The syringe finger flange 110 has a smaller dimension Y and a larger
dimension perpendicular to the smaller dimension. Generally speaking, the sheath

80 is oriented relative to the syringe finger flange 110 such that the outer edge of



as a syringe. Another alternative involves connecting the safety needle
assenbly shown in Fig. 11 to a fluid handling device such as a syringe as
shown i n Wo@3/02036 and t hen packagi ng the syringe and t hePatrtisohed4saf ety
needl e assenbly. Wth this 25 latter alternative, additional concerns about
packagi ng costs and efficiencies arise. Here, the packagi ng nust be
designed to enclose not only the safety needle assenbly, but also the
syringe 100. As viewed fromthe rear end, the finger WO 03/097136

PCT/ US03/ 14744 -23 flange 110 of the syringe and the sheath 80 represent
the largest |ateral dimensions of the syjjnge/safety needle assenbly that
must be encl osed in the packaging. [0081] As shown in Fig. 19(a), if the
sheath 80 is positioned so that it is located 90 rotationally offset from
the finger flange 110 on the syringe, a 5 relatively deeper package will be
required to acconngﬂate and encl ose both the finger flange 110 of the
syringe 100 aflf sheahdics ypthigtheuigrirontingsofyhe, aglied digersomphthe syiagareans
that a greate@mggpﬂﬂgeof packaging material will be required to enclose
both the finger©flange 110 of the syringe and the sheath 80 of the safety
needl e assenbl[§084] n addishéwhin Fipe 1pagkabichgs od illubgation ofibe sael malfiety 10
needl e assenbly is typically perforned by blister packaging in which

pl astic sheet assembli ngnnted ogRANANED af sactitame thedermens. (i ehube phagenend ofat e
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that it is aligned with the 15 finger flange 110 on the syringe as shown
in Fig. 19(b) betweshdlid tveeplapeadXa g Iedps envereubadhe blisierodeptivalthe pacidigangc| ose
both the finger flan

.ange 110 of the syringe and _the sheath 80 of the safety
needl e assenbfym d tg theedent P&ﬁ%‘éﬁt %Fpg%l’éﬁgéi ﬁ% arerﬁ&f%l#&@iar\ﬁﬁ Phiqhe

required to e i I 0 o i d the
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20 rrgtle)ri al cdimésidnsditkction b the syhiage iakadtangd hud whivhgme paatelt toaty ant ages
can be

central axis of the cannula (i.e., the central axis C in Fig. 1). As shown by the
Fig. 19(a) illustration, when the sheath 80 is oriented relative to the syringe finger
flange 110 so that the sheath (or outer edge of the sheath as seen from the rear) is
outside the region between the two planes P1, P2, the depth of the blister
15 packaging increases to a significant extent.
[0085] To properly position the sheath 80 relative to the finger flange 110 of
the syringe, it is necessary to orient the sheath 80 at a known position relative to
the hub flange 39. This can be accomplished using suitable equipment. In
addition, it is necessary to appropriately configure the threads on the distal end of -
20 the syringe to ensure that when the hub 20 is connected to the syringe (i.e., when
the hub flange 30 is screwed into the threaded end of the syringe), the sheath 80 is
positioned at the desired rotational position relative to the finger flange 110 of the
syringe based on the parameters described above.
[0086] The principles, preferred embodiments and modes of operation of the
25 present invention have been described in the foregoing specification. However,
the invention which is intended to be protected is not to be construed as limited to
the particular embodiments disclosed. Further, the embodiments described herein

are to be regarded as illustrative rather than restrictive. Variations and changes



realized by appropriately positioning the sheath 80 relative to the finger
flange 110 of the syringe. [0083] Fig. 19(c) illustrates the nmaxi num
angul ar rwpagiognshi p between the sheath 80 and the fi ngePCirltsnget7240 t hat
does not affect the blister depth of the 25 package. The syringe finger
flange 110 has a snaller dinension Y and a | arger di nension perpendi cul ar
to the smaller dinension. Generally speaking, the sheath 80 is oriented
relative to the syringe finger flange 110 such that the outer edge of WD
03/097136 PCT/ US03/ 14744 -24 the sheath lies within the outer confines of
the small er dinension of the syringe fioger flange. [0084] As shown in
Fig. 19(c), which is an illustration of the safety needle assenbly nounted
on a syringe as seen fromthe rear end (i.e., the plunger end of 5 the
syringe), orienting the sheath 80 relative to the syringe finger flange 110
so that the sheath (or the.outer. edge.of the sheath 80 as seen fromthe
rear) renmai ns™ etf%gg‘# b, 2thERR, apd gg}ggalgﬁ cBplayg ’p‘gligléorll’gﬁl?%arﬁﬂ%\?mfrh bl i ster
depth of the [ ebehit Wvahidbz edc : ' es P1,
P2 arc. paral | ST eanearepht TR CHcldaingty, 1S SareRy Rahda il aen e
finger fl ange vaifi@ions, tlemgssrand equidlendd which ifalh withiretht ispinit ahd stopesofrtherge
finger flange and which, are rallel to . the central axis of the cannul a
(i.e., the ceRFFSERt 1gyeniion %Srﬁi%gp it Cl&ém%h%ﬁmblﬁ‘&ecf therebs 9. 19(a)
illustration, when the sheath 80 is oriented relative to the syringe finger
flange 110 so that the sheath (or outer edge of the sheath as seen fromthe
rear) is outside the region between the two planes P1, P2, the depth of
the blister 15 packaging increases to a significant extent. [0085] To
properly position the sheath 80 relative to the finger flange 110 of the
syringe, it is necessary to orient the sheath 80 at a known position
relative to the hub flange 39. This can be acconplished using suitable

equi pnent. In addition, it is necessary to appropriately configure the
threads on the distal end of



20 the syringe to ensure that when the hub 20 is connected to the syringe
(i.e., when the hub flange 30 is screwed into the threaded end of the
syringe) ,wDhg/ishemt h 80 is positioned at the desired rot Cirarsad/14asi ti on
relative to the finger flange 110 of the syringe based on the paraneters
descri bed above. [0086] The principles, preferred enbodi nents and nodes of
operation of the 25 present invention have been described in the foregoing
specification. However, the invention which is intended to be protected is
not to be construed as limted to the particular enbodi nents discl osed.
Further, the enbodi ments described hereimgare to be regarded as
illustrative rather than restrictive. Variations and changes WO 03/ 097136
PCT/ US03/ 14744 -25 nmay be made by others, and equival ents enpl oyed,

wi t hout departing fromthe spirit of the present invention. Accordingly,

it is express i d b | such wvariations, changes and equival ents
which fall w scope of the present invention as defined

in the clainms be enfraced tRe{-2H¥ 1R I.]é}ﬁS%.PCT/ US03/ 14744 -26- WHAT
IS CLAIMED IS: 1. A safqgty tReeed eagssse%{:%orrp ‘ising: a hub which includes

a proxi mal end for admbexdiicloinclwlesa pysiimgeerdnidr aommcidmio £mndings adad@annul a
i ncludi ng a proximal end connected to the distal end of the hub, the
cannul a al so A#&lGEIng a | unen extending therethrough and a distal end; a

col | ar & orned separ gt ; : .and . t col | ar
bei ng Potationally f%%%ﬂéﬁgﬁkggﬁﬁEHgﬁgﬁﬁ%@R%Q%%%@ggghg§PEH%%tﬂfﬁﬁdmg’
portion; a pyeaheh PRSintluaieth RXRh ckizadaaiRutbBr@idd HAedisteddne di st al
end of the 10 cannul a, the protector being renovable to expose the cannul a
i ncl udi ng the di st ak coBargformed separately from the hub and mounted on the hub, the

collar being rotationally fixed on the hub and including a sheath mounting portion;

a protector positioned over the cannula and covering the distal end of the
10 cannula, the protector being removable to expose the cannula including the distal

end;

a sheath provided with an opening extending along at least a portion of a
longitudinal extent of the sheath, the sheath being positioned outside the protector
when the protector is positioned over the cannula, the sheath being pivotally

15 connected to the sheath mounting portion of the collar to be pivoted, after removal

of the protector to expose the cannula, towards the cannula so that the cannula

passes through the opening in the sheath and is covered by the sheath.

2. The safety needle assembly according to Claim 1, wherein the hub
20 possesses an outer surface provided with at least one set of projections, the collar
including an inner surface provided with a plurality of projections, the projections
on the inner surface of the collar engaging the at least one set of projections on the

outer surface of the hub to rotationally fix the collar on the hub.

25 3. The safety needle assembly according to Claim 1, wherein the hub
possesses an outer surface provided with two spaced apart sets of outwardly
extending projections each extending over less than one-half of a circumferential

extent of the outer surface of the hub, the collar including an inner surface



a sheath provided with an opening extending along at | east a portion of a

| ongi tudi nal extent of the sheath, the sheath being positioned outside the
pr ot ect orwowhesriBhe protector is positioned over the cannmcajusores7sheat h
being pivotally 15 connected to the sheath nounting portion of the collar
to be pivoted, after renoval of the protector to expose the cannul a,
towards the cannula so that the cannula passes through the opening in the
sheath and is covered by the sheath. 2. The safety needl e assenbly
according to Claim1l, wherein the hub 20 possesses an outer surface
provided with at | east one set of projectppns, the collar including an

i nner surface provided with a plurality of projections, the projections on
the inner surface of the collar engaging the at | east one set of
projections on the outer surface of the hub to rotationally fix the collar

on the hub. 25 3...The.safety..needl e senbl ¥ accordin 0.Claim1, wherein

the hub possBE%Vé%e&;WItﬁﬁtpgv%gﬁlrcﬁigg %%qb ng\p{q%ecgmgstbggg%ar%art sets of

outwardly exteRAlRNE pRb6jetiss eABiSAMR AR iR «hgl f of

a circunferenti al ggejﬁt of et Ea;gng%‘t er ﬁlrfgjc%@%f t %ﬂoﬁeﬁﬁ?ﬁ%]ﬂe%agg%tgg

i ncl udi ng an romeéonalyrfizathe collaO® dehbB6 PCT/ US03/ 14744 -27 provided with a

plurality of inwardly extendi ng projections, the inwardly extending
proj ections engagi ng the outwardly extending projections in each set to

rotatignally fix t hg; C%ﬂeasﬁfeﬁn{l%gfe %%v%? &?%lor@)%;g ét§ 18k 3,”&9&9'61& tﬁgsen‘ol y

according to Caim erel ndi ng proj ecti ons in each

set are in theufwirdlycdxtémigigprafedtibiein cachiest dheyinetké €sieli 8OtchQin@ghd ons are in
the fromof teeth, the teeth on the collar extending around the entirety
of an inner cikEuHyerdendiag projacipms ¥e in e fgom|ofteeth,ghg teetthen tigfcetlgr needl e

bl di im2. . in the.hub . includ |
accssed oo nchangan B SOt R bR SR B RO e ot 1 ar

including an inwardly directed annul ar ridge positioned distally of the
projections on the collar, the inwardly directed annular ridge on the
col | arlObei ng 5. The safety needle assembly according to Claim 2, wherein the hub

includes an annular recessed region located distally of the projections on the hub,
the collar including an inwardly directed annular ridge positioned distally of the
projections on the collar, the inwardly directed annular ridge on the collar being
positioned in the annular recessed region on the hub.
15
6. The safety needle assembly according to Claim 5, wherein portions
of the hub immediately adjoining the recessed region having an outer diameter that
is greater than an inner diameter of the inwardly directed annular ridge on the
collar.
20
7. The safety needle assembly according to Claim 1, wherein the sheath
mounting portion of the collar includes a pair of spaced apart mounting ears each
provided with a through hole, the shéath including a pair of pins extending in
opposite directions, each of the pins being fitted into the through hole in one of

25 the upstanding mounting ears.

8. The safety needle assembly according to Claim 1, wherein the distal

end on the cannula is provided with a bevel that is rotationally oriented relative to



positioned in the annul ar recessed region on the hub. 15 6. The safety
needl e assenbly according to Caimb5, wherein portions of the hub

i mredi at eWQ oadpaBhi ng t he recessed regi on having an out er Pdirarses/et74¢ hat i s
greater than an inner dianeter of the inwardly directed annul ar ridge on
the collar. 20 7. The safety needl e assenbly according to Caim1, wherein
the sheath nounting portion of the collar includes a pair of spaced apart
nounting ears each provided with a through hole, the sheath including a
pair of pins extending in opposite directions, each of the pins being
fitted into the through hole in one of 23qthe upstanding nounting ears. 8.
The safety needl e assenbly according to aiml, wherein the distal end on
the cannula is provided with a bevel that is rotationally oriented relative
to WD 03/097136 PCT/ US03/ 14744 -28 the sheath such that when the bevel on

the cannula is facing directly verticall upwar dl y . as_vi ewed fromthe
di stal end ofthegheath pynly that Wi the bgy Oﬁit%;%%m\ﬁﬁ léfgl%%r@li'ficé}iy Vﬁrt&ﬁﬁy 5 9. The

Cannula i o proOTaGN b fvar il bRuFLRL B de RIS e WBMERSRG R P2 Ve (o

the sheath sugdiitplaehen the bevel on the cannula is facing directly
vertically wupwardly as viewed fromthe distal end of the cannula, the
sheath pivots in a horizontal plane. 10 10. The safety needl e assenbly

i stalSend portion o THeeaep epde sRemricaghrdfe B CLRa. B8R A ARef i ng
to daiml, Whey &l heldBnd83Bvided with a bevel that is rotationally oriented relative to
the sheath such that when the bevel on the cannula is facing directly vertically
upwardly as viewed from the distal end of the cannula, the sheath pivots in a
horizontal plane.
10
10. The safety needle assembly according to Claim 1, wherein the

protector is at least mounted on a distal end portion of the collar.

11. The safety needle assembly according to Claim 1, wherein the sheath
15 includes a pair of opposite side walls and a back wall, the opening in the sheath
being positioned opposite the back wall, the side walls including proximal portions

that flare outwardly in a direction away from one another.

12. A safety needle assembly comprising:
20 a hub which includes a proximal end for connection to a syringe and a
distal end;
a cannula including a proximal end fixed to the distal end of the hub, the
cannula also including a lumen extending through the cannula and a distal end;
a collar formed separately from the hub and mounted on the hub, the
25 collar including a pair of spaced apart mounting ears;
each of the mounting ears including two oppositely facing side surfaces,

with one of the side surfaces of one mounting ear facing one of the side surfaces



15 includes a pair of opposite side walls and a back wall, the opening in
the sheath being positioned opposite the back wall, the side walls

i ncl udi ngwproadTaé portions that flare outwardly in a di Pegttisosiigway from
one another. 12. A safety needle assenbly conprising: 20 a hub which

i ncludes a proximal end for connection to a syringe and a distal end; a
cannul a including a proximal end fixed to the distal end of the hub, the
cannula al so including a | unen extending through the cannula and a di stal
end; a collar fornmed separately fromthe hub and nounted on the hub, the
25 col lar including a pair of spaced apargg.nounting ears; each of the
nmounting ears including two oppositely facing side surfaces, wth one of
the side surfaces of one nmounting ear facing one of the side surfaces WO
03/ 097136 PCT/ US03/ 14744 -29 of the other nounting ear, each nmounting ear

havi ng a dt h asyred in.a wdthw se.directi on between distal and
pr \(;IXI gal \émnds Bﬂ'e er%ﬁw}pg&a&aqac GipungRe fHfhayingen W{Wmﬁg@é?r?fi 3 ch

mount i ng ear bﬁ&ﬂﬁ%&rdﬁ-@cﬁ&gb%ﬁe@n alstaﬂ b3d pro}ifAVdS ok ﬁi%%&hdng pe wi dthw se
direction froma distal side of the ITDUI’IPI ng ear 5 towaro prO’X| mal side
of the nounting ear oandf tiesidstsueiacesi afeasunantngéardeiny provided ngtheafirsbei ng
provided with a seco qove extendi gg in the wdthwi se direction from

t he proxi mal §FQi’é(e§f‘tePﬂ’g‘grf*BLt}?ﬁW Kighweise diteciomdrema distakside off the merunting ear
mounti gg ear, m&%l Hrbtflﬂgégrg sec&b‘%}ggd Rle2 &h&%gde"\gugﬁgfagt ?lugh hol e

formed by the overl ppl ng rst rooves

posi ti oned ovefouhtigg eﬁrlmmh@pmmzﬂed Qe 4 Begohd grdiivé feRlen@ing u@fhet\kiﬁthv@”@éml“ a,
the protector being removabl e to expose the distal end of the cannula; a

sheat h provi dé#edtionyrem theproximal sideofdhe swuniingjeartowand thg distad sigleatf theast a
ort onofal naI t he sheat ing a pair
gf p: ns each ﬁ(@g#%% gnega?hn&tﬁ%howg%ﬁarﬁ Fa8; pﬁmga%d Wﬂﬁ HE’ ﬁh???enggearg to

pivotal ly formed by the overlapping first and second grooves;

10 a protector positioned over the cannula and covering the distal end of the

cannula, the protector being removable to expose the distal end of the cannula;
a sheath provided with an interior and an opening extending along at least

a portion of a longitudinal extent of the sheath, the sheath including a pair of pins
each positioned in the through hole in one of the mounting ears to pivotally

15 connect the sheath to the collar at a position outside the protector to permit the
sheath, aftér removal of the protector to expose the distal end of the cannula, to
pivot towards the cannula so that the cannula passes through the opening in the

sheath and is positioned in the interior of the sheath in a position covered by the

sheath.
20
13. The safety needle assembly according to Claim 12, wherein each of
the mounting ears possesses a thickness measured between the side surfaces of the
mounting ear, the first and second grooves in each respective mounting ear
having a combined depth at least equal to the thickness of the respective mounting
25 ear.

14. The safety needle assembly according to Claim 12, wherein the collar

is rotationally fixed on the hub.



15 connect the sheath to the collar at a position outside the protector to
permt the sheath, after renoval of the protector to expose the distal end
of the cawopuwB@9718® pivot towards the cannul a so that thePcansod/as7passes

t hrough the opening in the sheath and is positioned in the interior of the
sheath in a position covered by the sheath. 20 13. The safety needl e
assenbly according to Caim 12, wherein each of the nounting ears
possesses a thickness neasured between the side surfaces of the nounting
ear, the first and second grooves in each respective nounting ear having a
conbi ned depth at |east equal to the thigkness of the respective nounting
25 ear. 14. The safety needl e assenbly according to Caim1l2, wherein the
collar is rotationally fixed on the hub. WO 03/097136 PCT/ US03/ 14744 -30
15. The safety needl e assenbly according to Claim 12, wherein the hub

possesses an outer surface provided with two aced apart sets of outwardly
ext endi ng teeth, eath Eea S%$Wt”§%‘ﬂﬁ%%@’é”@*¥d?9‘i@“§@%¥o ﬁq@ggaitzhﬁ’ CISHE ah“g of a

circunferenti al ent d ; r
i ncludi ng an P ?1%?&5‘% s%@%ra%ugﬁﬁgg%%gq&ﬁh?ﬁ&? %é%%ﬁg%{se#c}?ﬁggﬂtdggt h, the
i nvardly ext esdédiing Reihh efih set bEteel dxedndapoR@i 1Gs tae cduihatfraflay ext endi ng

teeth in each set to rotationally fix the collar on the hub. 16. The
saf ety need! ecizguaeufpisingialastent @f thy ausercuslipes abthe iy e soHHENEYAING A INBET| udes

an annul ar recessed reqion,.the | | ar:.incl udi . i prected
annul a? ri dgeS"rtae PR oY’ HW"&@B’&&‘?%#‘?H’L% tﬁ‘%{ rlﬁ‘gg@g%ﬂrﬁl M%getglléé{o?éi {a(fre &]béelfng
posi tioned i nﬁhetct}ﬁ bk thee@farily ef@h@Rg @il Hecalb et td fotatiBls et

needl e assenbly according to Caim16, wherein portions 15 of the hub
i medi at el y achllar onrilge bdte recessed regi on havi ng an outer dianeter that

16. The safety needle assembly according to Claim 12, wherein the hub
10 includes an annular recessed region, the collar including an inwardly directed
annular ridge, the inwardly directed annular ridge on the collar being positioned in

the annular recessed region on the hub.

17. The safety needle assembly according to Claim 16, wherein portions
15 of the hub immediately adjoining the recessed region having an outer diameter that
is greater than an inner diameter of the inwardly directed annular ridge on the

collar.

18. The safety needle assembly according to Claim 12, wherein the

20 protector is at least mounted on a distal end portion of the collar.

19. The safety needle assembly according to Claim 12, wherein the
sheath includes at least one locking element located within the interior of the
sheath to engage the cannula and permanently lock the cannula within the interior

25 of the sheath.

20. A method of assembling a safety needle assembly comprising;



is greater than an inner dianeter of the inwardly directed annular ridge on
the collar. 18. The safety needl e assenbly according to Caim12, wherein
the 20 pwotogotnssis at | east nounted on a distal end por PCOrUSO3/147Ine
collar. 19. The safety needl e assenbly according to Caim 12, wherein the
sheath includes at |east one | ocking elenment |ocated within the interior of
the sheath to engage the cannula and permanently | ock the cannula wi thin
the interior 25 of the sheath. 20. A nmethod of assenbling a safety needle
assenbly conprising; WO 03/097136 PCT/ US03/ 14744 -31 positioning a collar
over the distal end of a hub in a way thagi-permts relative rotation
between the collar and the hub, the collar including a sheath nounting
portion, and including a cannula having a proxinmal end fixed to the distal
end of the hub, the cannula having a distal end provided with a bevel' 5

identifying the bevel .t he d stal end..of. t uIa and e fect
rel ati vg ?ot ation Bgﬁlﬁgrélﬂgfiﬁg lﬁro(l)‘feﬁ?h aﬂﬁta]t ‘?fgie?ftﬁa)h lnoa\'\”@ﬁ{h4 R‘:émB veI in a
desired ori en&aaﬁmou{t@naaew@enttﬁe t:&@ar%h i Tyt fille€d1iab Shodudind a SRMETENT

bet ween the hub and the collar whil mai ntai ning the desired ori entation
to | ocate thenowinting pattioa, pmtmcludmgsetamula&atvmgtawoxmalmd fixed whibeh t he

collar is rot ti nal. | fIX on the ionin bl e, protector
over the cann teBd@ {heh Ut éheogpgplaglﬁvmg %?I@Pfg}ﬁ@ ‘E)Wnigﬁg’ec‘!ﬁlnnul a, the
pr ot ector bei ng re il 1544 d
nount i tr?g a sheath %@?bggéweﬁﬁglﬁ ntggﬁédor gggt%n%cﬂg@%%ﬁ&eg%e#ﬁlatﬁg
al ong at | eastotatijmobétivesn die @llanagl thedubad osxitahé befel ilhae dsdiedtdnieatativhe
sheath nounting portion of the collar to pivotally connect the sheath to

the col | ar and&elae teithe cpdarsheat h, after removal of the protector, to pivot

towards the cannul aeﬁgctmg axial movement between the hub and the collar while

maintaining the desired orientation to locate the collar at a position relative to the
10 hub at which the collar is rotationally fixed on the hub;
positioning a removable protector over the cannula to cover the bevel on
the distal end of the cannula, the protector being removable to expose the distal
end of the cannula; and
mounting a sheath provided with an interior and an opening extending
15 along at least a portion of a longitudinal extent of the sheath at the sheath
mounting portion of the collar to pivotally connect the sheath to the collar and
permit the sheath, after removal of the protector, to pivot towards the cannula so
that the cannula passes through the opening in the sheath and is positioned in the

interior of the sheath in a position covered by the sheath.

20
21. The method according to Claim 20, wherein the desired orientation
of the bevel relative to the collar is an orientation in which with the cannula
horizontally positioned and the bevel facing vertically upward, the sheath pivots in
a horizontal plane.
25

22. The method according to Claim 20, wherein the desired orientation

of the bevel relative to the collar is an orientation in which with the cannula



that the cannul a passes through the opening in the sheath and is positioned
inthe interior of the sheath in a position covered by the sheath. 20 21.
The net howoaswoera ng to C aim 20, wherein the desired ori @ecratSodm74of t he
bevel relative to the collar is an orientation in which with the cannul a
horizontal ly positioned and the bevel facing vertically upward, the sheath
pivots in a horizontal plane. 25 22. The nmethod according to O aim 20,
wherein the desired orientation of the bevel relative to the collar is an
orientation in which with the cannula WO 03/097136 PCT/ US03/ 14744 -32
horizontally positioned and the bevel faghng vertically upward, the sheath
pivots in a vertical plane. 23. The nethod according to C aim 20, wherein
the collar hub includes a 5 recessed region, the collar being positioned
over the hub so that a ridge on the collar engages a step on the hub that

adjoins the recessed regjon to preyent the rid on the_coll from bei ng
ocat od | -t HorenELy eeckiegs b s bow ot notcdR. Shirgte shesth oSt
wherein the 1P nt 10 between the hub and the collar involves

axi all'y novi %bﬁlgﬁ%ﬁ%r relative to the hub, the collar being

rotationally fixed relative to the hub by engaging inwardly directed
projections on the collar with outwardly directed projections on _the hub.

25. A safety needl e2%s$baBieihod seprrdingdoiCdaim 20, vhereindhe slfar dabitpcdudas 2

DA St b e _ |
el udinga pEsRSrbreihy BERIBEDeRells PRl o R thPffh, & faf} BugPhtf e’ Connut =
cannul a al so gt Akdpes a steproRnhe ke fght BejotrkeneidteRud fegiditiiorpréiat dle end; a

collar fornmed separately fromthe hub and nmounted on the hub, the
ridge on the collar from being located in the recessed region.

24. The method according to Claim 20, wherein the axial movement
10 between the hub and the collar involves axially moving the collar relative to the
hub, the collar being rotationally fixed relative to the hub by engaging inwardly

directed projections on the collar with outwardly directed projections on the hub.

25. A safety needle assembly connected to a fluid transfer device
15 comprising:
a hub which includes a proximal end and a distal end;
a cannula including a proximal end connected to the distal end of the hub,
the cannula also including a lumen extending therethrough and a distal end;
a collar formed separately from the hub and mounted on the hub, the
20 collar being rotationally fixed on the hub and including a sheath mounting portion;
a protector mounted on the collar and being positioned over the cannula
to cover the distal end of the cannula, the protector being removable to expose the
cannula including the distal end;
a sheath including an opening along one side, the sheath being positioned
25 outside the protector when the protector is positioned over the cannula, the sheath
being pivotally connected to the sheath mounting portion of the collar to be

pivoted, after removal of the protector to expose the cannula, towards the cannula



20 collar being rotationally fixed on the hub and including a sheath
nmounting portion; a protector nounted on the collar and bei ng positioned
over the wamada36to cover the distal end of the cannul a, PChaISp3/ot7ect or
bei ng renovabl e to expose the cannula including the distal end; a sheath

i ncludi ng an openi ng al ong one side, the sheath being positioned 25
outside the protector when the protector is positioned over the cannula,
the sheath being pivotally connected to the sheath nounting portion of the
collar to be pivoted, after renoval of the protector to expose the cannul a,
towards the cannula WO 03/097136 PCT/ US03314744 -33 so that the cannul a
passes through the opening in the sheath and is covered by the sheath; a
syringe including a proxinmal end and a distal end provided with a hub
nounting portion, a portion of the hub engagi ng the hub nounting portion so
that 5 the hub.is.connected to.the ringe. 1 syri.nge, havin fjnger
[l'ange shapecd G506 ST Bt rkaRnit bidus, e L ARLATO L a By ybé
oriented snaldRimdi mension; and the sheath being positioned relative to
the finger flange such that when viewed fromthe proximal end of the
syringe, an outer eadgginge in¢tledingagroximabend a8l avlistal andprayidedowith adybof t he
smal | er di nensi on

mounting portion, a portion of the hub engaging the hub mounting portion so that
5 the hub is connected to the syringe, the syringe having a finger flange shaped to
possess a greatest dimension and a perpendicularly oriented smaller dimension;
and
the sheath being positioned relaﬁve to the finger flange such that when

viewed from the proximal end of the syringe, an outer edge of the sheath lies

10 within outer confines of the smaller dimension.



