“ e3el i 44NN6TIJR716 JUN 2003 *cc>nc>nz -1 5 The present invention relates to
nmedi cal devices and other simlar devices and in particular to medim%rl 2009
devi ces such as intravenous catheters and syringes which include a hollow
needl e havi ng ‘E“ ? el end for piercing an object) such as the skin

of a patient. 1Qhik . OF THE | NVENTI ON The exi stence of infectious
di seases has highlighted the danger to which nedical personnel may be '
exposed when treating patients by means-dfF catheter devices and syringes
where a sharp needle point is used to pierce the shin of the patient. In
order to protect nedical personnel against inadvertent needle stick) a
nunber of 15 sol utions have been devel oped whereby a protective nechani sm

i ncor por at ed |y m m\\m\“ﬂmheter or syringe, prevents physical contact with

t he sharp‘n64mmw M ter use and hence protects agai nst inadvertent
needl e stick. Many,pk+ t he devel oped solutions are conplicated. For exanple,
sone devel opnents utilize the retraction of the needle within a housing
once the needl e has been used. O her devel opnents utilize blunts 20 which
are contained within the cannula of the hollow needle. These blunts come in
two principal forns: holSQRUDBILIANT FOR Al LK PMBLY¥es concentrically

di sposed within the circular shaft of a hollow needle) and solid blunts.

Hol | ow bl unt designs require that an exit hole be provided at a proxi mal

| ocation to_allow blood to exit the blunt and enter a flash chanber, the
use of whi cBIELD OFIHEIDRVENFION? wel | known in the art. In order for bl ood
flashback to be gseen as quickly as possible, the exit hole needs to be

| ocat edJj ust pr okRGRIFSERbLINVeRtiop Felatesigamesical ¢ryiges @nd etherpimilar deslicesand| unt s
require extra nacg%pin%ﬁor manuf acturing steps in order to produce a

sati sf act or' BRBIUERmEdical deyeespurh as igiranspauspatheiery,ardisyripges Whishr i cal r ods

whi ch have di ter which i.s ,sufficiently smaller thap the inner
di anet er ofgfﬁgegﬁéﬁw OF Y W%ﬁﬁdt‘:ﬂgf‘?{é’éﬂ%‘giaﬁ ‘ﬁ’(férsuftb ¢ ow

cl earance fﬁcﬁngfé’gﬂ{eﬁi ow all around the dianeter of the solid rod blunt.
Whil e sone prior art designs have included grooves in the solid rod blunt,

these solid rod blunts neverthel ess position the wall of the blunt (the
outsi de diameter of the blunt) sonme distance fromthe inner diameter of the

shaft 1@ ofmmw&ggﬂustrat es an exanple of a prior art
solid blunt 103 wthin the shaft 105 of the needl e assenbly 101. The needl e
107 includes a hohd existerpeof infectiofs disedses hahhighligtitgd e Hadferibhamd of the
openi ng. The needl e assenbly 101 is shown in Figure | A before its use. In
thi s sit uatinedicaltparsosnel mdy be dxprisedwhdrO@eatisg patipodntmtsnsanficatheteyydemvideli n t he
shaft of the needle 105 such that the sharp point 107 can pierce an

and syringes where a sharp needle point is used to pierce the skin of the patient. In

order to protect medical personne] against inadvertent needle stick. a number of

15  solutions have been developed whereby a protective mechanism, incorporated within a
catheter or syringe, prevents physical contact with the sharp needle point after use and
hence protects against inadvertent needle stick. Many of the developed solutions are
complicated. For example, some developments utilize the retraction of the needle
within a housing once the needle has becn used. Other‘dcvelopmems utilize blunts

20  which are contained within the cannula of the hollow needle.

These blunts come in two principal forms: hollow blunts which are hollow

tubes concentrically disposed within the circular shaft of a hollow needle, and solid
blunts. Hollow blunt designs require that an exit hole be provided at a proximal

location to allow blood to exit the blunt and enter a flash chamber, the use of which is



obj ect) such as the skin of a patient. After use, the solid rod blunt 103

" is advanced longitudinally along the |ongitudinal axis 120 shown iq F'ﬂqﬂ
1B such that the end 111 of the solid blunt |03 extends beyond the ép@ i @
of the shaft 105, thereby to some extent covering the sharp tip 107 so that
"a user of the needle nmay not receive an 20 accidental needle stick. As is
well known in the art, a clip or other nechani sm holds the solid blunt rod
103 relative to the shaft 105) preventing it from noving |ongitudinally
along the axis 120 once the blunt 103 has been extend beyond the opening.
However, as shown in Figure 1C it is also possible for the solid blunt

16 JUN 2003 -3 103 to nove perpendicularly to the | ongitudinal axis 120 and
this tends to increase the gap between the blunt and the sharp tip which
tends to increase the |ikelihood of an accidental needle stick or skive.
Figure 1C shows a cross-sectional view of the assenbly 1 O 1 shown in
Figure 1B at the line 1 CG1 C shown in Fidgure 1B. As can 5 be seen from
Figure 1C, there is a considerable gap 109a between the inner diameter of
the shaft 105 valickrtow inuheeart. dinaomdardor kjpod flashbankitd bpseam asrqydcklyas possible, makes
it possible for the rod to nove up and down along the axis 130 which is

per pendi cul ar theoexitkole nerg to ke lneatedivpipraximakioghnbythend of theneedle. Ahug, eyl t)
it is possible for the blunt 103 to, he pusheq away fromthe sharp tip 107
even when it ibollewibiwnierequiR exee IRAPHHRE PTHBaRY ?f“ﬂié SIeps I OTAST 1o PresiYsse 1B,

the end of i navaraasohoubke SR B 8 SRCH o BRoe B Gimich e o
Lo Scr at chSor SAys derfpaiciGs 3k Rl ol oAl yfifepfofife AR © o
Phus it woal o Bppaiegl ek A SeEBRIOR Rt @ RELALY lathflg he™: o1
ol bl uni i SR gCr, BF Rids3a bl BAUESSE bt Bl Mg B

SUMVARY OF THEp, khVENEIr6RbITHE thes€ satititroli BUBE rieRerthivledy poiGomthealalofthe/Blunthi ch
hel ps to prevent accidental needle sticks. The present invention al so

provi des a neegheodsisediamytehafthe blugt)Some distinoeifromihd innemndiarestenyfl the ghaft
enbodi ment, a solid blunt has an outer dinension (e.g. outer dianeter)
whi ch i s ne@arlof thquainutad an i nner di mension (e.g. inner dianeter) of a
cannul a of a needle which is configured to contain the solid blunt. In one
exanpl e, the solid Bigwne 1Ailustratesanlekgmple of R Pripr #t solid Wuntal Bryitkingthe st

circunferential portion of an inner dianeter of ‘E‘he f nnuh1 and al.l omg
fluid flow in shaftol05«f ghenesdle asssmble Y aihesedie 47 mcludgs a hallay openipg {87

The solid blunt js typic ca | e of |ongitudinal nov th ouhthe
cannul a and i s“}ﬂ%%‘ﬂ? E‘H?H %ﬁ?‘rﬁab?'fdh%ﬁl?ﬂ‘f%%t |n‘e§;ﬂ1: ﬁssgmﬁﬁf&ltﬁsgﬁowgm
per pendi cul ar io‘PgutrQ PlAl l?er}grletigql'sgatnt svseftrlggtri]cgri, the solid rod blunt 103 is disposed

' 15  entirely within the shaft of the needle 105 such that the sharp point 107 can pierce an

object, such as the skin of a patient. After use, the solid rod blunt 103 is advanced
longitudinally along the longitudinal axis 120 shown in Figure 1B such that the end
111 of the solid blunt 103 extends beyond the opening of the shaft 105, thereby to
some extent covering the sharp tip 107 so that a user of the needle may not receive an
20 accidental needle stick. As is well known in the art, a clip or other mechanism holds
the solid blunt rod 103 relative to the shaft 105, preventing it from moving
longitudinally along the axis 120 once the blunt 103 has been extended beyond the

opening. However, as shown in Figure 1C, it is also possible for the solid blunt



‘A needl e assenbly) in another exenplary enbodi nent, includes a SOl{;[ﬁJlB\L&Hﬂ&’

a cannula, and a clip which couples the solid blunt to a frame whi
coupled to the 15 cannula. The clip allows the solid blunt to nove
| ongi tudi nally between at |east two positions and the clip prevents the

"solid blunt fromrotating within the shaft of the needle. The solid blunt

itself is effectively |odged within the shaft of the needle so that- it
cannot nove substantially in a direction perpendicular to the |ongitudinal
novenent of the solid blunt. 20 The present invention nmay be used with

medi cal devices) including needles, catheter assenblies and introducers for
catheters and ot her devices as well. 16 JUN 2003 -s BRI EF DESCRI PTI ON OF
THE DRAW NGS The present invention is illustrated by way of exanple and not
limtation in the figures of the acconpanying drawi ngs in which |ike
references indicate simlar elenents. 5 Figure 1A shows a cross-sectiona
view of a prior art blunt within a needle™shaft. This view depicts the

typi cal position of the blunt relative to the shaft and tip of the needle
bef ore use of i0ktomped perpdadgulady idhe mgitudinalraxsssi20and thasieinds/iodncredseaher i or
art needl e assenbly having a blunt which is extended beyond the tip of the
needl e after ugap keftwedncthebbat and thosharmptip which terids we ingregsentbs likeldood wéin vi ew
of a solid blunt within a needle shaft; this cross-sectional viewis taken
along the Ii nea@dsnial aeedlpsiick of skivgu Figure 1Gshgus asross sectpnabyiewafdhe D show

cross-secti onal vvs of four exanples of oI| lunts acgordin to t he
present invent ?Séﬁm @'!9"3%!“%3"‘33 %EGISE?‘&%“ ERUTE Agrdhws of

Shaft of a heeDf SERAIER i“ié"fréﬁ@ érs'rc“lg e %esrg% ° o8 Sogaufttpe %n%“e%@aeﬁr.“ﬁe
TEHER I e b B b
blunt assenbl Y possible for the rod to move up and down along the axis 130 which is perpendicular
to the longitudinal axis 120 shown in Figure 1B. As a result, it is possible for the
blunt 103 to be pushed away from the sharp tip 107 even when it is extended out
10  beyond the tip 107 as shown in Figure 1B. As a result, even though the blunt may
be advanced longitudinally beyond the end of the sharp tip of the needle, the gap
between the wall of the blunt and the sharp tip may be so large that the sharp point is
permitted to scratch or skive a person's skm Naturally, the solid blunt must provide
space around its circumference in order to permit fluid flow, and thus it would appear
15  that a gap 109a is required.
From the above discussion, it can be seen that it is desirable to provide an

improved solid blunt which better protects a user of a needle.



‘according to the present .invention. 20 Figure 4A shows anot her
cross-sectional view of an exanple of a specific solid blunt according to
the present invention. Figure 4B shows another exanple of a specifilé ngzm;g
bl unt according to the present invention. 16 JIJN ?003 -6Fi gures 5A and
- 5B show cross-sectional views of an exam ple of a catheter assenbly which
may, use a solid blunt according to the present inve nt~on. 16 JUN 2003
DETAI LED DESCRI PTI ON The present invention provides various exanpl es of
solid blunts and needl e assenblies contatning solid blunts. The foll ow ng
description and drawings are illustrative of the invention and are not to
be construed as |limting the invention. 5 Nunerous specific details are
described to provide a thorough understandi ng of the invention. For
exanpl e, very specific geonetries and di nensions are provided for purposes

of illustrating the invention. In certain instances, well known or
conventional details are not described in-®rder to not unnecessarily
obscure the present invention in detail. 10 Generally, a solid blunt

according to W&M an outer dinmension, such as an outer
di aneter, whi _ : g. just less than) an inner _

di mensi on) such as 'Pﬁb#:@%t i ABR Rbvid&fa s31i6 Bk whiciheRpsie peHventwitiantals
configured to contain the solid blunt. At |east a portion of the solid

bl unt havi ng tfdegleQutly. TieREhOiRvériios Qb pgovided atreedie apsesribly havisp nsdid a
sharp tip of the needle when the 15 blunt is positioned to protect against
needl e ski vi ngplugtich as when the blunt is extended | ongitudinally out

beyond t he opening of the needle. The solid blunt is forned in a manner to
provide a f4 uid fl olu érierexemiplany éinbodimestt, & safd Bluhtfhiasiae otites dirpension| (e-g.
positioning the surface of the blunt (e.g. the outside dianeter) as close
to the sharp poutetdishetehevhiceisinsafyeqpal forpsiinrer dimensiaa (p-gaingodiampies ofgus,

at least a portion of the 20 solid blunt may substantially block fluid flow
along a first éalmél?rﬁf@r@ﬁ(ﬂlpa‘lhmﬁbﬁ?WﬁE“!ﬂd‘aﬁ"ﬁ“ﬁlﬁépe%ﬁq'éi ¥ of the cannul a

G et or . A typi cal UpRKERR R 50 Pt HESEPERBnoRs B PR e 1S apani e
EL Hl gggij lljgl nalcirgt})n\{f%rqe%agl ;;[orxltri&uc%h antir%‘er e elr 3 &%tca&%a%%"aﬁi&%%ﬁ& filwina S
10  second circumferential portion of the inner diameter. The solid blunt is typically
capable of longitudinal movement through the cannula and is prevented from moving
substantially in a direction perpendicular to the longitudinal movement.
A needle assembly, in another exemplary embodiment, includes a solid blunt,
a cannula, and a clip which couples the solid blunt to a frame which is coupled to the
15 cannula. The clip allows the solid blunt to move longitudinally between at least two
positions and the clip prevents the solid blunt from rotating within the shaft of the
needle. The solid blunt itself is effectively lodged within the shaft of the needle so that
it cannot move substantially in a direction perpendicular to the longitudinal movement
of the solid blunt.

20 The present invention may be used with medical devices, including needles,

catheter assemblies and introducers for catheters and other devices as well.



20 8 noving substantially in a direction which is a P rpendi cuI . to the

| ongi tudi nal novenment. By being prevented fromnmovin int g ~
Per pendi cul ar dhection, the outside dinmension of the blunt wll bdﬁ JUN 2003
positioned close to the slip point of the needl e and thereby reduce the

"likelihood that the sh 5 skin. ~P Point wll scratch or skive a person's

Fi gure 2A shows an exanple of a solid blu geonetry ~,t,~ch resenbl es the
Letter "D~~ nt 2pl which has one particular mthe cross-sectional vies, of
the solid blunt 201. This solid blunt 201 includes an outer c

ucunferential po~on or surface 203 and ~ uPPer flat portion 209. The solid
interior 2Q6 of 10 cucumferentiai portion 203 be the blunt extends from
the yond the centerline 207 ~d up to the flat portion The centerline 2p7 is
designed to be the centr 209. the solid blunt 201, ~ ~aneter of a car>DU a
whi ch receives Fjgure 3A shows an exanpl e a needl e as senbly 301 which

i ncludes the solid blunt 201 and the shad 3 of a needle. The solid blunt
is disposed within the shaft of the needl e 303 such that the bud of th a
solid blunt is BRI IRAWENGDarp tip 311 which is shown
diagr~a ' ttcally in the Cross- sectlonal view of Figure 3A. As can be seen
fromFt~re 3 A the Ticpsesantdneantipis ifustraled by ry of exarmple and oot limititiondn tife t he
solid blunt is Iosel ositione d to the per ~~eter 307 of the shaft 303.
Thus very Iitt |T8UESS éﬁ@cmmw&rwmsew Whigh lke sisferenves indicateimilanf t 303
al ong at | east @ flrst circunferential portion of ~e per ~aneter of the
shaft 3p3. ho ¥lu;d flowis allowed to occur thro ugh the opening 305

wt dch exi st g above t unt_ 201 urg 3A. . The blynt 201
i ncl udes materi al atﬁgt"ﬂo%slé°‘¥%%°'8é%te§?t’”ﬁ8‘%‘#3a Muphwgpmraenqegfe%\ so
that the blunt shaf "Phis %Wadcplcts the typical position of the blunt relative to the shaft and tip of

the needle before use of the needle.
Figure 1B shows a cross-sectional view of a prior art needle assembly
having a blunt which is extended beyond the tip of the needle after use of the needle.
10 Figure 1C shows a cross-sectional view of a solid blunt within a needle
shaft; this cross-sectional view is taken along the line 1C-1C shown in Figure 1B.
Figures 2A, 2B, 2C, and 2D show cross-sectional views of four examples
of solid blunts according to the present invention.
Figures 3A, 3B, 3C, and 3D show cross-sectional views of the blunts
’ 15  shown respectively in Figures 2A, 2B, 2C, and 2D within the shaft of a needle.
Figures 3A, 3B, 3C, and 3D also illustrate the relative position of portions of the
blunt and the sharp tip 311 of the needle and blunt assembly.
Figure 3E shows the perspective side view of a needle and blunt assembly
according to the present invention.
20 Figure 4A shows another cross-sectional view of an example of a specific
solid blunt according to the present invention.
Figure 4B shows another example of a specific solid blunt according to the

present invention.



16 JUN 2003 -9 substantially in a perpendicular direction relative tg @Ce
| ongi t udi nal movement of the blunt 201 within the shaft 303. That i &0 J&y 2003
having solid material of the blunt at or above the centerline of the shaft
303, the blunt resists novenent in this perpendicular direction. 5 Figure
- 2B shows anot her exanple of a particular geonetry of a solid blunt
according to the present invention. This particular geonetry is referred to
as a pieslice shaped solid blunt due to the fact that the cross-section of
the blunt as shown in Figure 2B resenbles a pie slice. The blunt 211 of
Figure 2B includes a first circunferential portion or outer surface 213 and
a second circunferential portion or 10 outer surface 215. Each of these
circunferential portions are designed to cone in close contact with the
i nner dianeter of the shaft 303 as shown in Figure 3B. In one case, the
outer dianmeter of the blunt is nearly equal to (but just |less than) the
i nner dianeter of shaft 303. Thus) only a"Vvery small gap exists between the
portion 213 and the inner dianeter 307 of the shaft 303 as shown in Figure
3B. The solid 15 i rFignresr52 a8 5B shonwe cpdsarsectimngl views of an examplernd a catheter
circunferential portion to the other circunferential portion, thereby
resi sting per pessatiblyvérichmeewseritsobidl blungagsiording topthe prescI BVERBOR in its
cross-sectional view a particular geonetry in which the sides 217a and 217b
are straight. It will be appreciated that alternatively the sides 217a and
217b may be either concave or convex. 20 Figure 2C shows another specific
geonetry of a solid blunt according to the present invention. The solid
bl unt 221 shown in the cross-sectional view of Figure 2C includes a cut-out
region 229. Even with the cut-out region) a solid portion 223 of the bl unt
22| extends beyond the centerline 231 of the shaft 303 as shown in 16 JUN
2003 -1 o Figure 3C. Accordingly, the solid blunt 221 will resist
per pendi cul ar novenent as descri bed above. The outer circunferential
portion 225 of the solid blunt 221 has a dianeter which is nearly equal to
(but just less than) the dianeter of the shaft 303 and thus very little
space or gap 309 exists between the outer surface of the solid blunt and 5
the inner dianeter 307 of the shaft 303. Also as shown in Figure 3C, the
blunt is positioned relative to the sharp tip 311 so that a majority of the
solid blunt material will be disposed next to the sharp tip 311. Figure 2D
shows anot her exanple of a particular geonetry of a solid blunt according
to the present invention. In the cross-sectional view of Figure 2D, the 10
bl unt 241 includes a D shaped cut-out 249 in the upper surface 251 of the
blunt. Sufficient solid material 245 of the blunt is at or above the
centerline 247 of the shaft 303 as shown in Figure 3D. The outer
circunferential portion 243 of the blunt 24l is sized relative to the inner
di aneter of the shaft 303 such that very little gap 309c exists between the
i nner dianeter of the shaft 303 and the outer circunference of the 15 bl unt
241. The blunt 241 is positioned relative to the sharp tip 311 so that nost
of its solid material will be positioned near the tip 311. Figure 3E shows
a side perspective view of the assenbly 301 shown in Figure 3A. The
cross-sectional view of Figure 3Ais shown by |ine 3A-3A of Figure 3E. The
needl e assenbly 301, as shown in Figure 3E, includes the solid 20 blunt 201
which is disposed within the hollow inner dianmeter of the cannula formed by
the shaft 303. The inner dianeter 307 of the shaft 303 is nearly equal to
(but just less than) the outer dianeter of the blunt 201 such that the gap
309 is very small. The gap 305 between the top of the solid blunt 201 and
the inner dianmeter 307 provides a 16 JUN 2003 -11 sufficient fluid path
t hrough the shaft 303 when the needle is used. On the other hand, the close
proximty between the outer circunferential portion 203 of the blunt 201
and its corresponding inner circunferential portion of the shaft 303 is
such that fluid flow through the gap 309 is relatively restricted. The
centerline 207 of the shaft 5 303 is shown relative to the solid blunt 20l
It can be seen that a portion of the solid material of the solid blunt is
at or above the centerline, thereby preventing the blunt from noving
per pendi cul arly al ong the perpendicul ar direction 357 shown in Figure 3E
The blunt is capable of noving |ongitudinally along the |ongitudinal axis
353 under control of a conventional clip or other device (not shown) which
is coupled to



10 the blunt 201. This device, such as a clip, nmay be attached directly to
the blunt or through an internediary piece which may have a differeqt
profile such as the rod 351 shown in Figure 3E. The rod 351 does hodUhaeia
to performthe functions of the solid blunt 201 and thus may have a

- different geonetry than the solid blunt 201. The required geonetry of the

solid blunt 201 should exist around portions of the blunt that 15 wll be
near the sharp tip 311. The clip or other device which controls and
positions the solid blunt 201 may be simlar to those devices in the prior
art, such as those shown in U S. Patents 5, 009, 642) or 5,540,662, or
4,828,547) or 5,743,882. These clips or devices, using conventional

mechani sns) allow for the blunt to nove |ongitudinally but prevent the
blunt frommnoving circularly (e.g. rotating) within the 20 shaft 303; this
circular direction is shown by the arrow %58 shown in Figure 3E. Thus by
using a conventional clip or other devicefor retaining and controlling the
novenent |ongitudinally of the blunt 201 ) the blunt 201 nay be prevented
fromrotating BETWINBINDESCRIPHON ti oned properly relative to the sharp tip
311) while also 16 JUN 2003 -12 allowi ng for |ongitudinal novenment al ong
the axis 353 as shdlhe pireset iguensios Eroviiee vaensexpmples ohsqlighhlwats apd raedlene

blunt according to the present invention wll also,pnevggt per pendi cul ar
movenent al ongssembligs centamingsolid hwaks. The folipyyiag description arddraRings area g show

tivel tiecul X A f the D-shaped l.i.d Bl unt dth
pi oSl co ShapResasENe ol W s Ar A obs FERELa e SRRSOt ose
ticul fi dt || owi i ' i fel
Gl os- 1 81 d\warieR el defris R ERobeF | SRR MBI W RaRER dofe | |
ticular, Table A b ifi I . i G j [ f
Phe. D shaped DRUEORGFaY ARG e PR SR rOindRBkhSdat, BoVRRRIED, U

Tabl e B sh . i fi ' j b o} i haped
orunt of - Fi gurit ARes ShuRpuRREdh bcRIRERE LA [, WER KRS (7D 07 Che

needl e and sho i } Heddh ofQinnk&&s i1y Bbscutelth€ pridsdn
seen that the %Bbg*ﬁl#&f;a%?&rﬁfdfggg@hgﬁdég@nearI y equgl to thepﬂ)a' D of
t he needl e. | npedtioniigaktaiase, the OD of the blunt is 0.002 inches |ess
than the 117 of the blunt. The |l abels on the Figures 4A and 4B represent
the same |gpel ed di Genealy)2 sblid blaet atbordimig|te she/presedt Bvéritinn hax anputer " A" in
Figure 4A is a dinmension shown in the colum A ["Nom nal Blunt OD'] of
Tabl e A). Thesdimensiop) exha$ arbujer dismeter, ahichiB naarbyuequabtodplg: gt lesdtha)pe
for the needle's shaft and the blunt so that a diameter may be used to
descri be the rimnet dimensiongsuch aman inner digmeterpefl agannrlaof aggedls Jthicyiper
geonetries for the needle and blunt may be used Wthfa{'hhe lg{bqserhté i nyention;
for 20 exanpl ecorfigheasdp&ontam the salidhlunt aAhleasha RAgUQN pLihe SRLq BIgRt naying Jp ¢ 5|

cross-sections may_be used where i nrensi on, of the blunt. .near a
di mensi on of tﬁ“}e%@é‘?ﬁ“@.‘m 15 %gg‘ﬁﬁﬁlfgﬁfé’o-s nqd, Byas aﬂﬁﬂgrxﬁpno Itﬁﬁ\fgeéé]\éw nal

" Blunt OD Fl

Cooat i on0. b0, Bhmis posiiopeskiopseies; s8ny gedls Sk, 5525 BRE BERUIS 015, 0090

- 014.012.007 T@B'ex?de% longitudinally out beyond the opening of the needle. The solid blunt is
- formed in a manner to provide a fluid flow through a fluid path of sufficient size while
positioning the surface of the blunt (e.g. the outside diameter) as close to the sharp
point of the needle (e.g. inside diameter) as possible. Thus, at least a portion of the
20  solid blunt may substantially block fluid flow along a first circumferential portiqn of
an inner diameter of the cannula while allowing fluid flow in a second circumfcfential
portion of the inner diameter. A typical blunt according to the present invention may

be capable of longitudinal movement through the cannula but be prevented from



Nom nal Needl e 1DNomi nal Blunt OD AB BaseCD (Ref)E

(Ref) 0. 050. 04750. 04500. 01220. 01720. 05730. 038. 0360. 03190. 00480. 01100. 04000. 0
30. 0280. 02370. 00240. 00820. 03000. 023. 0210. 01810. 00180. 00600. 02250. 017. 0150. 0
1320. 00180. 00450. 016S0. 014. 0120. 01030. 00120. 00350. 0130 5 Figures S balbly 2889
show an exanple of a catheter system 501 of the invention. It wll be
appreciated that the solid blunt of the present invention may be used with
various different types of catheter systens and that Figures SA and SB show
nmerely one exanple of such a system The catheter system 501 includes a

16 JUN 2003 -14 needl e 502, a catheter hub 503, a solid D shaped blunt 504,
and a needle franme 507. The catheter hub 503 includes a tube 506 which
surrounds the needl e 502. The catheter hub 503 al so includes a hub

i nt erconnect portion 503a which includes a section 503b di sposed to engage
a notch on the clip 511. Figure 5A shows the 5 catheter system set before
the needle is used so that the blunt is w-8hin the shaft of the needle. The
solid blunt 504 is disposed within the shaft of the needle 502 and will
extend beyond #a@in@Retutdtialy inf h@rdea6s! Which(PperpshdR)e tsltheNengiamal tip 505 of
the needl e 502 after the needle is used in accordance with conventi onal

oper ati ng mechapvanentf By being prevetedficen movipg e thliEpapatscdlialieatidigtier system
after the 10 needle is used. The needle frane 507 is coupled to a flash
chanber 509 andutside dimnsioawf thedinyt witt ba posifioredldsd adthe sharprpioirtt of theameediedl 515
of the blunt 504. The end 515 is coupled to the clip 511 so that when the
cat het er hub 5@l therepy rédude thrdikelihandh that ¢hesbarp mirtrvaitesci@ch ortshivelal perion’504 i s
pull ed out (so that it extends out beyond the sharp tip 505) by the

i nteracti on befkiBen the hub at 503a and the clip at 511 and the |ower 15
portion of the needlge fr 507. This | ower rtion of the needle frame 507
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various different types of 16 JUN 2003 -15 clips and other nechanisms for
posi tioni ng t hehe edrtetlifd 207 is dBigriedrto ¢ tHeWemeal HRimdid g h cashulavhith YeeRes  Of
the solid blunt relative to the shaft of the needle. In the foregoing

speci ficati on, thewlidbUmn20bn has been described with reference

Figure 3A shows an example of a needle assembly 301 which includes the

solid blunt 201 and the shaft 303 of a needle. The solid blunt is disposed within the

15  shaft of the needle 303 such that the bulk of the solid blunt is positioned near the
needle's sharp tip 311 which is shown diagrammatically in the cross-sectional view of
Figure 3A. As can be seen from Figure 3A, the circumferential portion 203 of the
outer surface of the solid blunt is closely positioned to the inner diameter 307 of the
shaft 303. Thus very little gap 309 exists between the blunt 201 and the shaft 303

20  along at least a first circumferential portion of the inner diameter of the shaft 303.
However, fluid flow is allowed to occur through the opening 305 which exists above
the solid blunt 201 as shown in Figure 3A. The blunt 201 includes material at or

above the centerline 207 as shown in Figure 3A so that the blunt cannot move



to specific exenplary enbodi ments thereof. It will be evident that various
5 nodifications nmay be nade thereto without departing fromthe broader
spirit and scope of the invention as set forth in the follow ng cll&iJt#.jgfhe
specification and drawi ngs are, accordingly, to be regarded in an
illustrative sense rather than a restrictive sense. 16 JUN Z003 -16
CLAIMS What is clained is: 1. A solid blunt having an outer dinmension which
is nearly edual to an inner dinmension of a caiulula of a needle which is
configured to contain said solid blunt, wherein said solid blLInt has one
of: (a) a substantially D-shaped cross-section; (b) a substantially

pi e-slice shaped cross-section; or (c) a circular cross-section having a
cut-out region. 2. Asolid blunt as in claim1l wherein said outer dinmension
is an outer dianeter and wherein a portion of said solid blunt having said
outer dinension is configured to be positigned near a sharp tip of said
needle. 3. Asolid blunt as in claiml1l whéflein said CLIt-AIt region
resenbl es one of a "U" or a "V' shape. 4. A solid blunt as in claim?2

wher ei n sai d ssibstintidllynn a perpsidicitlaratitegtidl relative tolthd langituslipal moyementf the
circunferential portion of an inner diameter of said cannula and al | ows
fluid flow i n blupedUnwithin theshafe Baht That i by hrving salidypatarialpfdhe bluatatoer and
wherein said solid blunt is capable of |ongitudinal novement, thro%ﬁh sai d
ca~ul a and i s phavedhnceaterlingof thsshal 393,5h¢ blupy rasisty moyergeny;ip gE‘E pgpendicular

per pendi cular to said | ongitudi nal novenent. 16 JUN 2003 -17 A solid
blunt as in cl &% wherein said solid blunt is prevented fromrotating in
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cannul a having an 1 nner wa Ines an 1 nner dinension and a sharp

tips a solid biryhiredBRSABe bt dlicEaTHe GAMN YL PO Figufle 2Bl inclubsfirsdhavi ng an
outer. dinension which is nearly equal to said inner dinension of said

cannul a_ A needireurafetentilll portésh dridukk surfacé 208 aida secord dronafenshtallpagion or
substant! a;(l) g outer surface 215. Each of these circumferential portions are designed to come in
close contact with the inner diameter of the shaft 303 as shown in Figure 3B. In one
case, the outer diameter of the blunt is nearly equal to (but just less than) the inner
diameter of shaft 303. Thus, only a very small gap exists between the portion 213
and the inner diameter 307 of the shaft 303 as shown in Figure 3B. The solid
15  interior 219 of the blunt 211 extends from one circumferential portion to the other
circumferential portion, thereby resisting perpendicular movement of the blunt.
Figure 2B shows in its cross-sectional view a particular geometry in which the sides |
217a and 217b are straight. It will be appreciated that alternatively the sides 217a and
217b may be either concave or convex.
20 Figure 2C shows another specific geometry of a solid blunt according to the
present invention. The solid blunt 221 shown in the cross-sectional view of Figure

2C includes a cut-out region 229. Even with the cut-out region, a solid portion 223

of the blunt 221 extends beyond the centerline 231 of the shaft 303 as shown in



circular cross-section and said inner dinmension is an inner dianmeter and
wherein said outer dinension is an outer dianeter and wherein said solid
bl unt has a portion of a substantially circul.3r cross-section aanWMﬁgﬁ@W
a portion of said solid blunt having said outer dinmension is configure 0
be positioned near said sharp tip. 9. A needle assenbly as in claim?7
further conprising: 16 JUN 20D3 -i 8 a clip coupled to said solid blunt,
said clip coupled slidably to a frame which is coupled to said cannula so
that said solid blunt cannot rotate withi-n said cannula, and wherein said
solid blunt is held in one of two positions by said clip: (a) a first
position. in which said solid blunt does not extend beyond said sharp tip
and is within said cannula, and (b) a second position in which said solid
bl unt extends beyond said sharp tip and outside of said cannula. 10. A
needl e assenbly as in claim8 further conprising: a clip coupled to said
solid blunt, said clip coupled slidably tol& frame which is coupled to said
cannul a so that said solid blunt cannot rotate within said cannula, and
wherein said s®igsredTINAcicsdibglly fthe BoledBluaf 22 vwill 1eeisi perpetlidifarsndvintent ps  (a)
a first position in which said solid blunt does not extend beyond said
sharp tip and idssombedaboveailte oatemcitfcamfaantidl ipprtron26 of theotid blumn22 hhasts ch
said solid blunt extends beyond said sharp tip and outside of said cannul a.
11. A needl e adizodsénwhich ismearlyziqusl toifeutgusy lesathan}the idthnidtentf theashafy 363 afid ( a)
a substantially D-shaped cross-section; (b) a substantially pie-slice '
shaped cross- s&si Ve ligle spacy ongan 300 sixists batween the evtepsirfage m{@eaohdjbmomnd
region. 12. A needle gssenbly as in claim 11l wherein said cut-out region

represents dne U inger dramgter 307 qf the phale303. Also 3ehayypin Figyre 3C, the blumiie
ST e R S 1 R i
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extend beyqod il 2ah@ddhidel R Daghdpédcutiout2 4y ﬁxahéiug;sw Bitfate 23M@f tHe)blgntsecond
position in which said solid blunt extends beyond said sharp tip and

out si de of sai Gufficientlsalid fikteridl 246 ek Wenendt of absvel the cémértind 24 Wfaheshafsai d
solid blunt is prevented fromrotating in said cannula. - 16. A needle
assenbly as i n 39Baisishdwn uhEigere3d. Fbe pienciodumsferahtisbpartionRdhof thetbhmd 241 r om
substantially near said first circunferential portion to at |east a
centerline of dJapigedrgintiye to thg inneripmaetar of the skafhiQ3 sueh that verylitle1gep\#RBe ei n
said solid blunt extends at. | east one half of said inner dianeter.
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: +G
AS@n(+G %tSd blunt 241. The blunt 241 is positioned relative to the sharp tip 311 so that most of its

solid material will be positioned near the tip 311.
Figure 3E shows a side perspective view of the assembly 301 shown in
Figure 3A. The cross-sectional view of Figure 3A is shown by line 3A-3A of
Figure 3E. The needle assembly 301, as shown in Figure 3E, includes the solid
20  blunt 201 which is disposed within the hollow inner diameter of the cannula formed
by the shaft 303. The inner diameter 307 of the shaft 303 is nearly equal to (but just
less than) the outer diameter of the blunt 201 such that the gap 309 is very small. The

gap 305 between the top of the solid blunt 201 and the inner diameter 307 provides a
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3E. The blunt is capable of moving longitudinally along the longitudinal axis 353
under control of a conventional clip or other device (not shown) which is coupled to

10  the blunt 201. This device, such as a clip, may be attached directly to the blunt or
through an intermediary piece which may have a different profile such as the rod 351
shown in Figure 3E. The rod 351 does not need to perform the functions of the
solid blunt 201 and thus may have a different geometry than the solid blunt 201. The
required geometry of the solid blunt 201 should exist around portions of the blunt that

15  will be near the sharp tip 311. The clip or other device which controls and positions
the solid blunt 201 may be similar to those devices in the prior art, such as those
shown in U.S. Patents 5,009,642, or 5,540,662, or 4,828,547, or 5,743,882.
These clips or devices, using conventional mechanisms, allow for the blunt to move
longitudinally but prevent the blunt from moving circularly (e.g. rotating) within the

20  shaft 303; this circular direction is shown by the arrow 355 shown in Figure 3E.
Thus by using a conventional clip or other device for retaining and controlling the
movement longitudinally of the blunt 201, the blunt 201 may be prevented from

rotating (and thus stay positioned properly relative to the sharp tip 311) while also
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allowing for longitudinal movement along the axis 353 as shown in Figure 3E. The
geometric configuration of the blunt according to the present invention will also
prevent perpendicular movement alpng the axis 357 as shown in Figure 3E.
Figures 4A and 4B show respectively particular examples of the D-shaped
5 solid blunt and the pie-slice shaped solid blunt according to the present invention.

These particular figures and the following tables provide various specific examples for
dimensions which are specified in the following tables. In particular, Table A below
specifies examples for particular dimensions of the D-shaped blunt relative to certain
specific needle shafts. Similarly, Table B shows examples of specific dimensions for

10 the pie-slice shaped blunt of Figure 4B. The tables show the nominal inner diameter
(ID) of the needle and show the nominal outer diameter (OD) of the blunt. It can be
seen that the OD of the blunt is less than but nearly equal to the ID of the needle. In a
typical case, the OD of the blunt is 0.002 inches less than the ID of the blunt. The
labels on the Figures 4A and 4B represent the same labeled dimensions in the

15 Tables A and B (for example, "A" in Figure 4A is a dimension shown in the column
A ["Nominal Blunt OD"] of Table A). These examples of Figures 4A and 4B
assume a cylindrical shape for the needle's shaft and the blunt so that a diameter may
be used to describe the relative dimensions. It will be appreciated that other
geomeiries for the needle and blunt may be used with the present invention; for

20  example, a needle and a blunt each having triangular or elliptical cross-sections may be

used where a dimension of the blunt nearly equals a dimension of the needle.
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Table A
Nominal Nominal B Flat
Needle ID Blunt OD | Location
A

0.050 .0475 .029

0.038 036 021

0.030 028 .018

0.023 021 .012

0.017 015 .009

0.014 012 .007

Table B

Nominal | Nominal | B Base C D (Ref) | E (Ref)
Needle ID { Blunt OD
0.050 0475 0.0450 |0.0122 [0.0172 |0.0573
0.038 .036 0.0319 |0.0048 [0.0110 ]0.0400
0.030 028 0.0237 |0.0024 10.0082 |]0.0300
0.023 .021 0.0181 {0.0018 |0.0060 |0.0225
0.017 015 0.0132 10.0018 |0.0045 |0.0165
0.014 012 0.0103 ]0.0012 10.0035 ]10.0130

Figures 5A and 5B show an example of a catheter system 501 of the
invention. It will be appreciated that the solid blunt of the present invention may be
used with various different types of catheter systems and that Figures SA and 5B

show merely one example of such a system. The catheter system 501 includes a
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needle 502, a catheter hub 503, a; solid D-shaped blunt 504, and a needle frame 507.
The catheter hub 503 includes a tube 506 which surrounds the needle 502. The
catheter hub 503 also includes a hub interconnect portion 503a which includes a
section 503b disposed to engage a notch on the clip 511. Figure 5A shows the
5  catheter system set before the needle is used so that the blunt is within the shaft of the

needle. The solid blunt 504 is disposed within the shaft of the needle 502 and will
extend beyond the opening of the needle 502 and beyond the sharp tip 505 of the
needle 502 after the needle is used in accordance with conventional operating
mechanisms for moving blunts. Figure 5B shows the catheter system after the

10 needle is used. The needle frame 507 is coupled to a flash chamber 509 and is also
coupled by means of a slidable joint to the end 515 of the blunt 504. The end 515 is
coupled to the clip 511 so that when the catheter hub 503 is pulled away from the
needle frame 507, the blunt 504 is pulled out (so that it extends out beyond the sharp
tip 505) by the interaction between the hub at 503a and the clip at 511 and the lower

15 portion of the needle frame 507. This lower portion of the needle frame 507 engages
a portion of the clip 511 as shown in Figure 5B after the catheter hub 503 has been
pulled away from the needle frame 507. This engagement between the lower portion
of the needle frame 507 and the clip will keep the blunt extended out beyond the sharp
tip 505 as shown in Figure 5B. Blood or other fluids which enter the opening of the

20  needle 502 travel along the top of the solid blunt 504 along the line 513 towards the
flash chamber 509. It will be appreciated that the solid blunts of the present invention

may be used with various different needle assemblies having various different types of
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clips and other mechanisms for positioning the solid blunt and for allowing for
longitudinal movement of the solid blunt relative to the shaft of the needle.
In the foregoing specification, the invention has been described with reference
to specific exemplary embodiments thereof. It will be evident that various
5 modifications may be made thereto without departing from the broader spirit and
scope of the invention as set forth in the following claims. The specification and
drawings are, accordingly, to be regarded in an illustrative sense rather than a

restrictive sense.
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of a cannula of a needle which is configured to contain said solid blunt, wherein said solid
blunt has one of: (a) a substantially D-shaped cross-section; (b) a substantially pie-slice

shaped cross-section; or (c) a circular cross-section having a cut-out region.

2. A solid blunt as in claim 1 wherein said outer dimension is an outer diameter and
wherein a portion of said solid blunt having said outer dimension is configured to be

positioned near a sharp tip of said needle.

3. A solid blunt as in claim 1 wherein said cut-out region resembles one of 2 “U” or a
“V” shape.
4. A solid blunt as in claim 2 wherein said solid blunt substantially blocks fluid

flow in a first circumferential portion of an inner diameter of said cannula and allows
fluid flow in a second circumferential portion of said inner diameter and wherein said
solid blunt is capable of longitudinal movement through said cannula and is prevented

from moving substantially in a direction perpendicular to said longitudinal movement.
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5. A solid blunt as in claim 4 wherein said solid blunt is prevented from rotating
in said cannula.
6. A solid blunt as in claim § wherein said solid blunt has one of (a) a

substantially D-shaped cross-section or (b) a substantially pie-slice shaped cross-
section and wherein a portion of said solid blunt extends from substantially near said

first circumferential portion to at least a centerline of said cannula.

7. A needle assembly comprising:
a cannula having an inner wall which defines an inner dimension and a sharp
tip;
a solid blunt disposed within said cannula, said solid blunt having an outer
dimension which is nearly equal to said inner dimension of said

cannula.

8. A needle assembly as in claim 7 wherein said cannula has a substantially
circular cross-section and said inner dimension is an inner diameter and wherein said
outer dimension is an outer diameter and wherein said solid blunt has a portion of a
substantially circular cross-section and wherein a portion of said solid blunt having

said outer dimension is configured to be positioned near said sharp tip.

9. A needle assembly as in claim 7 further comprising:
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a clip coupled to said solid blunt, said clip coupled slidably to a frame which is

coupled to said cannula so that said solid blunt cannot rotate within

said cannula, and wherein said solid blunt is held in one of two

positions by said clip: (a) a first position in which said solid blunt

does not extend beyond said sharp tip and is within said cannula, and

(b) a second position in which said solid blunt extends beyond said

sharp tip and outside of said cannula.

10.  Aneedle assembly as in claim 8 further comprising:

a clip coupled to said solid blunt, said clip coupled slidably to a frame which is
coupled to said cannula so that said solid blunt cannot rotate within
said cannula, and wherein said solid blunt is held in one of two
positions by said clip: (a) a first position in which said solid blunt
does not extend beyond said sharp tip and is within said cannula, and
(b) a second position in which said solid blunt extends beyond said

sharp tip and outside of said cannula.

11. A needle assembly as in claim8 wherein said solid blunt has one of: (a)a
substantially D-shaped cross-section; (b) a substantially pie-slice shaped cross-section;

or (c) a circular cross-section having a cut-out region.

12. A needle assembly as in claim 11 wherein said cut-out region represents one of

a"U" ora"V" shape.
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is prevented from moving substantially in a direction perpendicular to said longitudinal

movement.

14. A needle assembly as in claim 13 wherein said longitudinal movement
comprises movement between (a) a first position in which said solid blunt does not
extend beyond said sharp tip and is within said cannula, and (b) a second position in

which said solid blunt extends beyond said sharp tip and outside of said cannula.

15. A needle assembly as in claim 14 wherein said solid blunt is prevented from

rotating in said cannula.

16. A needle assembly as in claim 14 wherein a portion of said solid blunt extends
from substantially near said first circumferential portion to at least a centerline of said

cannula.

17. A needle assembly as in claim 16 wherein said solid blunt extends at Jeast one-

half of said inner diameter.



