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A ‘BURNS' FOR° MANUALLY Pl VOTED BARRI ER ASSEMBLY FOR A Pl ERCI NG ELENVENT
Cross Reference to Rel ated Appllcatlons This application is a
continuation-in-part of Applicant's co-pending application Serial Nunber
08/ 310, 538, filed Septenber 23, 1994. |. Field of the Invention The
present ‘i nvention rel ates to a barrier -gssenbly for a piercing elenent, and
nore particularly, the invention relates to a nanually pivotable barri er
assenbly for protectively.covering the distal tip of a piercing el enent
during interimuse or subsequent to conpletion of use of the piercing
element. 111. Background There has been a marked increase in the use of

di sposabl e nmedi cal inplenents, particularly nedical delivery or collection
i npl enents, such as hypoderm c needl es/syringes or evacuated bl ood
collection tubes. Typically, such nedical inplenents include piercing

el ements for adninistering gNIFEEDCSTATESHATENTIARRLIJATIONUI d. Such
piercing elenents include, inter alia, poi d needl e cannul ae or bl unt
ended cannul ae. Exposure to bl ood borne pathogens is a recogni zed hazard by
anyone associ ated with the mMRIDBEREBt ODELE, SANPOR SZAB®hi s recogni tion,
numer ous ‘protoocol s for the use of piercinggpenents such as needl es have
been devel oped and are practiced. The problem of transm ssion of blood
borne pathogens not only exists for # E yoiBYBNS nurse or phl ebot oni st
usi ng the needl es, but also for support wgg@grrs all through the hospital.
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the users. A definite need has devel opeELIBMEMNEs to safely and
conveniently handl e and transport such inplenments, both during interimuse
of the inplenment and after use is conpleted, so that disposal can be

ef fected -

L Cross Reference to Related Applications

This application is a continuation-in-part of Applicant's co-pending
application Serial Number 08/310,538, filed September 23, 1994.

IL Field of the Invention
The present invention relates to a barrier assembly for a piercing element,

and more particularly, the invention relates to a manually pivotable barrier
assembly for protectively covering the distal tip of a piercing element during
interim use or subsequent to completion of use of the piercing element.

III.  Background

There has been a marked increase in the use of dispo.sable medical
implements, particularly medical delivery or collection implements, such as
hypodermic needles/syringes or evacuated blood collection tubes. Typically, such
medical implements include piercing elements for administering a medication or
withdrawing a fluid. Such piercing elements include, inter alia, pointed ncedle
cannulae or blunt ended cannulae. ~

Exposure to blood borne pathogens is a recognized hazard by unvone
associated with the medical arts. As a result of this recognition, numcrous
protocols for the use of piercing elements such as needles have been developed
and are practiced. The problem of transmission of blood borne pathogens nut only
exists for the physician, nurse or phlebotomist Lising the needles, but also tor
support workers all through the hospital. Since most needles in use tod.r. are



whi l'e reducing the risk of exposing any person handling the used inplenents
te infury, infection or disease by puncture or contact with a used needl e.
In today's nedical facilities, then, a wide variety of disposable needle
devices are routinely used to adm ni ster nedication by injection and
intravenous ("I1.V.") procedures, or for intravenous collection or

w t hdrawal procedures such as blood collection. Either interimthe

conpl etion of a procedure or once an injection is given, a blood sanple
drawn, or an |I.V. needle renoved froma patient, both the needl e and/or
syringe or tube used in the procedure may.sbe contam nated and nust be

ei ther handl ed or disposed of in a safe manner. The problemis particularly
hei ght ened because conpetent nedi cal personnel will not nornally | eave a
patient unattended immediately after adnmini stering an 1.V, procedure in
order to search ewgledissod disppsable, hospital sepyice persornshareeatiriskirammypedissrinat
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' contaminated needles have been momentarily placed on bedside tables, the used
needles have been placed on the patient's bedding, and bed mattresses have even
been used as a type of "pincushion" to temporarily hold the contaminated needle.

The needle use protocols previously mentioned generally dictate in detail
when and how a needle will be used and how it should be disposed of. The
problem with many protocols for handling needles is that the protocols often
require users to perform additional steps in a procedure. With the pressure of time
and simple carelessness, certain practices regarding handling of used needles are
sometimes disregarded and injuries may occur.

For instance, it has been a practice to break or cut a piercing element such
as a needle after use and before transport to._ultimate disposal so as to eliminate
the sharp end point, thereby reducing the risk of puncture, scratching or other
injury which might result from handling. However, the very act of breaking or
cutting the needles may expose the medical personnel to accidental puncture
during the breaking or cutting operations. In addition, residual medication or
blood in the needle or the syringe can splatter onto the person or his clothes, and
potentially harmful fumes from the residual medication could be inhaled as a result



unnecessarily exposed. Recently, an even greater danger has been recogni zed
in cohnection with the handling and disposal of used needles as well as
other sharp nedical inplements. It is now believed that certain diseases,
nost notably Hepatitis B, can be transmtted by covert percutaneous --

i.e., by nerely contacting the contam nated needle or inplenment. Wiile the
used needl e portion of a needl e/ nedical inplenent conbination presents the
nost significant risk of injury or injection through accidental puncture or
scratching of a person's skin, the used inplenent part may al so present a
risk of infection. For exanple, a used inplenent such as a syringe, a blood
collection shield, or the like can contain residual blood or nedication
which, if exposed to a person's skin, nmay be absorbed topically

(partlcularly if a cut or break in the skin is present) and may cause a
serious i nternal of thesetdabied aarossl lefect; darthenroreAthe blades gf thepfuttingetopb migli ng
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One contemplated solution lies in disposing of the whole, used piercing
element/implement by recapping it before disposal with its original, protective
sheath. The contaminated needle point and shaft would thus be isolated against
inadvertent contact or puncture until it could be 'deposi_ted in a disposal unit.
Previously, the recapping solution was discouraged because of the inherent risk of
accidental puncture if the person was unsuccessful in re-inserting the needle into
the sheath. While the U.S. Occupational Safety and Health Administration
("OSHA") has stated that needle recapping is permissible so long as some type of
recapping device is utilized to aid in the recapping procedure, it is apparent that
attempts by medical personnel to recap a used piercing element sometimes carries
the risk of inadvertent puncture or touch contact, owing in great part to the
exigencies and great stresses of the working environments in which practitiohers
use the devices.

One proposal for a recapping device requires the device to be held in one
hand (with the sheath held in the device) while the needle is held in the other hand
for insertion into the sheatﬁ. While such a device may be effective in reducing the
risk of accidental needle sticks, it suffers a significant drawback because it requires



handl e_is unsterile by any contam nant on the user's hand. \Wen soneone
el'se pi cks up the device, his/her hand is i mediately contamni nated by any
residue fromthe previous user's hand. The nedi cal device industry has
further responded to the problem by producing a wi de variety of sharps

col l ectors, needle shielding devices and the |ike to assist practitioners
in their need to reduce the occurrence of needle injuries. Many devices
have al so been devel oped for shielding needles after use to avoid exposing
ot her workers to used needles. A representative listing of many of these
devices is found in United States Patent -4;982,842 to Hollister et al.

Hollister et al. lists 90 U. S. patents of various devices for guarding a
needl e as part of the background for the present shiel ded needl e contai ner.
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. the device on which the adapter is mounted, requires an additional part which

increases the projection of the needle hub, and the mechanism for holding the cap

onto the needle snaps onto the needle itself, which may create an aerosol of any
fluid remaining on the needle. Also, if bevel position is important to the iniended
use of the needle, the Hollister et al. invention must be carefully aligned with the
needle point when mounted. .

United States Patent 5,207,653 to Janjua et al. discloses a needle cép with
a longitudinal slit having a width greater than the width of a needle. According to
Janjua et al., the needle cap is adapted to be pivotally connected with the needle
and hub piece. Janjua et al. also discloses that the needle cap is usable with a
syringe or with a needle holder for fluid collection tubes. The device disclosed by
“Janjua et al. mounts on the needle hub with a pivot, but since it only pivots in one
plane, unless the needle point is precisely with the hub oriented during assembly,
the shield may interfere in some applications.

Many of the devices listed in the background of the Hollister et al. patent,
the Hollister et al. invention itself and the Janjua et al. invention all attempt to

address the recognized need to protect medical and service personnel from needle



-5- sticks. There are several recurrent problens in varying degrees wth
all these devices. Many of the devices are sonewhat conplex, hence are
significantly nore costly than an unprotected device. Many of the devices

i ncrease the conplexity or increase the difficulty of performng a
procedure. Some devices are so specific that they preclude use of the
device in certain procedures. For these and simlar reasons nost of the
devices in the Hollister et al. background have never been successfully
comerci alized. Blood drawing is one application-that is particularly
sensitive to needle point orientation. Mgt phlebotom sts carefully align a
needl e point with the bevel ed face away fromthe skin so that the needle
poi nt placenment nay be precisely controlled. A needle assenbly as discl osed
in Janjua et al. would either sonetinmes be clunsy to use because the shield
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the need to secure the cap in the closed position over the needle, all of the
solutions proposed require additional steps such as securing the cap with an
adhesive or twisting the cap.

There is a need, therefore, for a way to protect a used piercing element
from inadvertent touch contact and to provide a safe, reliable way to dispose of
the used piercing element so as to address the problems noted hereinabove.
Although there already are many shielded needle devices, there is still a need for a
shielded needle device that is easily manufactured, applicable to many devices and
simple to use. Additionally, the needle device should not interfere with normal
practices of use. |

IV. Summary of the Invention

The above voiced concerns are addressed by a shielded needle assembly in

- accordance with the invention. The needle assembly includes an elongate piercing
element such as a pointed needle cannula or a blunt ended cannula with a
passageway or lumen extending therethrough. The assembly preferably includes a
hub having a proximal end, a distal end and an outside surface. The hub may
feature an axial opening therethrough for receiving the needle so that the distal end
of the needle projects outwardly. The hub may further include elements for



rel easably nounting the hub onto a fluid handling device such as a
hypoderni ¢ syringe or an evacuated bl ood collection tube. The assenbly may
further include a shield with an open end, a closed end and an encl osi ng
sidewal | portion with a slot extending fromthe open end toward the cl osed
end. The shield has a first position wherein the piercing elenent is
exposed for use and a second position where the shield substantially

encl oses the piercing elenent therein to prevent inadvertent touch contact
with the piercing elenment and particularly obstructs access to the tip of
the piercing element. A nounting collar i-6- provided to secure the shield to
the hub. The collar can be fornmed separate fromthe hub, or it can be nade
integral with the hub. In one version, the nounting collar nmay be rotatable
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shi el d opposite Feifasahly @oyptingy g fubnome & ﬁ‘t“ﬁgﬁnglé“gp FceoTICh 78 W?gle%c

col : ar. The fsl Otsyﬁﬁlgabeiﬁé@bhat?dBlbﬁ&doﬂi}d:ﬁbi\mbentIy | ar ge enoughI to provide
a clearance for the pigrcin enent . ther 0g - | el jvot
on"the. hi'nge. 1 om t nGTPY FSPBSST BrtopLApHaL B BislVlh o opeh it 3 dloted Al

cl osing and/ or | akimenchsigrideved poejorbwith aslat ¢atendiog rfmn_eﬂ@amegr epd tewadt he

shield in the segand,fgsidyl O’fhﬁf’gﬁiélﬁq%a'ﬁnat fifst gs}])kiﬁsn Whefdi® the PlefiitR blemast el |

as to tockably réetarn the shie I'n e.second position after full use of
the i npl ement fo¢xm>a¢<bfq;it§pe§¢1a.sequvdd??élt’@ﬁ%*mf?rg’m S,*"@Jﬁémﬁﬁ@ﬂal&yn%?clﬂse% the

shi _elt d mayTihnc: Ugis_r&ﬁg bl%ﬁéir% f!iéﬁ:ixﬁ It@blii%‘k_ nt maamietnt gxmcamoatat&t Ivs;‘itht the ;ﬁ_emhmgd
position. e | ocki ng asse may be incorporate part. o i nge or
it can be associ a?@agwnﬁwam%ﬁﬂyeﬁﬁiﬁ%%mcsswt %P 8@@8%‘?@% Flﬁmggtpr eferred
enbodi ment, the pi er ciAngoehtmgenillapisqiredtel fur securesthe ghieldt tacthel hyb.f demcolas hub
and includes a proxi sl IOt tirat | 3 '

col l ection tube. cqrhggn%rrgg@rs ﬁriet?grﬁ.gﬁ{"%chgg’ %Qﬁfc%}r% gg%‘%r r?lgwgtfr\ gﬁnﬁuﬁé In
medi cal del i very onnyersionethe owningaeollar mpyibegejatahle ppous dhe beb.arh hivge ghay)
component of t e oI5 Y Gaheiflala} ¥Phdr 46 b entibruft ik BESHSTBRS thel fc, edcpomnt s
for rel easably nopunti rég the hub pref e,rable{ Hﬁlsuije.a %{Oxlﬁnﬁl t%r‘-g?d ftglr
mounti ng t he hubbefRraes as pa of egrounting callafa ling slof is priferablyt ioameq, SRRy
enbodi ment, the elrgéremiugh@s pr@lides slehiincedfonthegercing dententetiiereby altmving tiveed

to retain the hub,.onto a nedical. deli Ll ectd LC&: SUch as a
hy poderlm' c syri zﬁlé'.efa'ltﬂé’wr?égﬂ :t%eﬁag%ee%%éﬁ%ﬁgg ngs(?tborng@edﬁ?%cg@éh?ﬁ%ﬁyi s s;srrpl e
to manufacture. Since Numereys desingamlatibgkingassembliesmaythe provideditp releasably
ot oy ol RERE B (He sk TAGRBH dfingd iferliR 0S¥ GFEh ink Hémétt A0S

The needl e shield can be easi . . ..
as to lockably retain the shield in the second position after full use of the
implement for safe disposal. In one embodiment, the open end of the shield may

include at least one element to lock the shield in the second position. The locking

assembly may be incorporated as part of the hinge or it can be associated with
other components of the assembly.

In a preferred embodiment, the piercing element projects proximally
outwardly from the hub and includes a proximal point for penetrating a stopper of
a fluid collection tube. The piercing element can be formed separate from the
medical delivery instrument (such as a syringe) or it can be an integral component
of the medical delivery device. In this embodiment, the elements for relcasably
mounting the hub preferably include a proximal thread for mounting the hub onto
a tube holder. Alternatively, in another preferred embodiment, the element for
releasably mounting the hub may be configured to retain the hub onto a medical
delivery or collection device such asa hypodermic syringe.

The needle assembly of the present invention is simple to manut.u.ture.
Since it may be rotatably mounted on the hub, no requirement to orient the point
is imposed on the manufacturing process. The needle shield can be easil. :- " 1ted



-7- out of the way when the needle is in use, and is easily noved to the
closed position substantially preventing inadvertent access to the needle.
The needl e shield locks in the closed position w thout requiring any

additional action by the user. V. Brief Description of the Drawi ngs The
invention will now be described in greater detail by way of reference to
t he appended draw ngs, wherein: Fig. | is an expl oded perspective view of a

preferred enbodi nent of the present invention; Fig. 2 is a sectional view
along the line 2,2 of the shield and nounting portion of the enbodi nent of
Fig. 1, Fig. 3 is a sectional view, simlar-to the view of Fig. 2,
illustrating an alternate enbodi nent of the hinge; Fig. 4 is a cross
sectional view of the shield and nounting portion of the enbodi nent of Fig.
| along the line 4,4; Fig. 5 is a segctjqgnal view along the line 5,5 of. the
hub portion of th&t %Wperbtﬁlelﬂf*iiﬁe if-1n f5gy an 'Sieés'g’ "g@f?gﬁﬁtt#‘ecﬁﬁegé’é’smon
sectional view of subkentaity piéventing madvergent dcoersot thel necdle The desild1stielédoakdst h

1 L1, et By R renfich e APIAT R BEL o7

Fig. 8 is a partial schematic cross sectional view along the line 8,8 of

the enbodi nent of yFi 9. Blie{DERRRion bfihd DEdwingsenoval device; Fig. 9 is a
schematic cross sectional, Vi ew 0 ‘\’Wﬁmﬁgﬁ of Fi t he

. W OT, { . J.nounted in
needl e renmpval devi ce; Li§ Eventipn; will.nowy g%ée shaheatgr gWanbth %ﬁ"ﬁgd?‘}?ént
of Fig. 9 nount edid the bpgendetdladvingskérkindevi ce; Fig. 11 is an expl oded
perspective view of an_.

syringe with the shiel ]a'%b 3%‘2%%%@% %"Prg?e% .e‘gi(\a,{él;t%l P%ﬁ’g&?’ﬁ(gd g@@%ﬁ‘@%ﬂ%& ﬁ‘leon;
Figs. 12 and 13 dpesan mventpey, spective view an alternate enbodi ment of the
sof ey ogile easerblygl s BRSREMLAP ARG 08 12 P08 il o
safety needl e asspersipy of thespimhodimant ef Kigt b t he subj ect invention;
. Fig. 3 is a sectional view, similar to the view of Fig. 2, illustrating an
alternate embodiment of the hinge; _ '
| ~ Fig. 4 is a cross sectional view of the shield and mounting portion of the
embodiment of Fig. 1 along the line 4,4;
' Fig. 5 is a sectional view along the line 5,5 of the hub portion of the
embodiment of Fig. 1;

Fig. 6 is a schematic cross sectional view of the embodiment of Fig. I
mounted on a needle holder with the shield in the first position;

Fig. 7 is a.schematic cross sectional view of the embodiment of Fig. 6 with
the shield in the second position;

Fig. 8 is a partial schematic cross sectional view along the line 8,8 of the
embodiment of Fig. 7 mounted in a needle removal device;

Fig. 9is a schematic cross sectional view of the embodiment of Fig. 7
mounted in the needle removal device;

Fig. 10 is a cross sectional view of the embodiment of Fig. 9 mounted in
the needle removal device;

Fig. 11 is an exploded perspective view of an embodiment of the present
invention mounted on a syringe with the shield between the first position and the
second position;

Figs. 12 and 13 depict in perspective view an alternate embodiment of the
safety needle assembly of the present invention in conjunction with a syringe;

Figs. 14 and 15 depict one embodiment of a locking assembly for a safety
needle assembly in accordance with the subject invention;



Figs. 16 and 17 depict an alternate enbodi ment of a Iocklng assenbly for a
saf ety needl e assenbly in accordance with the subject invention;. Figs.

18- 20 depict an additional enbodi ment of a | ocking assenbly for a safety
needl e assenbly in accordance with the subject invention; Figs. 21-23
depi ct one enbodi nent of a closure and | ocking assenbly for a safety needle
assenbly in accordance with the present invention useful for providing a
secure interimclosing position and a | ocking position; Figs. 24-26 depict
an alternate enbodi nent of a closure and | ocking assenbly for a safety
needl e assenbly in accordance with the pre¥ent invention; Figs. 27 and 28
depi ct an additional enbodi nent of a closure and | ocking assenbly for a
safety needl e assenbly in accordance with the present invention; Figs

29- 31 depict one enbodi.ne foreffecti rele

closure of the shiel dd%%ghéngﬁég‘sﬂftﬁ %}%ﬁ?al?%?f%#ﬂe&é% ﬁ%‘?ﬂ ?S%rp ora
section taken al mafgty needle3ibsediblyin decopdade; wikh the sulject3dvedagi;ct an al ternate
enbodi nent for effecti n C b

shield of the present ﬂgsveﬁﬁaaﬁﬁsﬁ M@ﬁggeﬁﬁ&ﬁ &%ftea ?ﬁgﬁlﬁ abtliélr?ﬁa%l ve
enbodi ment f or efsa’ésymwgeraémlseul@é@rlsia@cebmhmse@s%tbw@nﬁ%sure of the

shield of the present F1§§/Q'7)123 waQéem@&ﬁmS&%ﬂiQ%sﬁ?e d9o¥ax, hé@exﬁblwﬁwre
the shield of the esen |nve ion for ease of Hffu' ati.on

Filgs. 37a-37c depiRiRy ARGUACISHEYY (B AFOIANET SMEhARS HFEYeR" Rt rsel for
i nvention for easgovitlingeisepurt aiterdm clysing position ahd g%ckﬁ&@o@ﬁ@ndepl ct anot her

way to structure the elﬂzg &eg% reg@é}% EnV n?éh ea\?\g?/ and lofkl{]%e

mani pul ati on by a user; And Jepl ets: an e Hial 0 pPrvo
shield to the colassembiyforta aa&ty edle asmlzlv lneatcoxdsm with the podsentiavantioaint i on

Wi le this invention 'ﬁ§§62t7' a?xﬁ'Z%ddébth%chﬁgin'Eﬁﬂte?nUoﬁm'i@ﬁ‘)bfQ'cicfsﬁfeeiﬂd mmg

there i s shown mthedavmngﬁ; and herei n descri bed det aj |
several enbodi nenssershly fora sa %qulmasvﬁmmy twcarisiamesw%merpgesmﬁﬂvqrwen

present disclosure is Figs bEO-80N&piter it ambedme wryeﬂéctmgerepéatémls@é@e tuik

the present inventjon | S nat d
i nvention to the (?lfﬂfﬁ??enéﬂ?lge q? tBeSlsfnelp ‘gtdth?rpéesse 'Etfont ﬁ:oéé) %éﬂ% Sl
be neasured by t hsecappekeeasons nedl-ahdf Figedd, equi vaI ents.

Figs. 32-33 depict an alternate embodiment for effecting repeated secure

but releasable closure of the shield of the present invention;

Figs. 34-35 depict yet another alternative embodiment for effecting
repeated secure but releasable closure of the shield of the present invention,

Figs. 36a-36c depict one way to structure the shield of the present
invention for ease of manipulation by a user;

Figs. 37a-37c depict another way to structure the shield of the present
invention for ease of manipulation by a user;

Figs. 38a-38c depict another way to structure the shield of the present
invention for ease of manipulation by a user; and '

Fig. 39 depicts an alternate way to pivot the shield to the collar mounting.

VI. Detailed Description of the Invention

While this invention is satisfied by embodiments in many different forms,
there is shown in the drawings and will herein be described in detail, several
embodiments of the invention with the understanding that the present disclosure is
to be considered as exemplary of the principles of the present invention and is not
intended to limit the scope of the invention to the embodiments illustrated. The
scope of the invention will be measured by the appended claims and their
equivalents. '



:9- A _convention adopted for this disclosure is that the term"distal"
refers to the direction away froma user of the invention and the term
"proximal" refers tothe direction toward the user. Additionally, as used

t hroughout this disclosure, the term"piercing elenent” is intended to
enconpass the broad range of penetration fluid delivery elenents known in
the art, inclusive of pointed or sharpened needl e cannul ae as well as bl unt
ended cannulae. It will also include cannul ae supplied separately from and
thereafter attached to the nedical delivery instrunent, as well as cannul ae
formed wth during manufacture or otherwgse considered integral with the
nmedi cal delivery instrunment. For ease of understandi ng but not' of
limtation, the term"needle" is used interchangeably with the term
"piercing elenent” in the description, solely to facilitate the reader's
under st andi ng and app¥ eenvariigihadeptadder this diselpsyre inmthat tiettrow 'distat’agters tp
limt the scope (g ditdtfioh AWAY fioRNa LSerRIfIhE inventRInSIHRANhE téri TRRExiARI"SlRfrPENed
needl es. Referring.then to Figs. | to 7, a protective barrier assenbly or
shi el ded needlet§§95W599“Tﬁ“8%“?ﬁﬁnpresent i nvention includes a piercing

el enent, such as a neexiditiohally)axs nged throughoutdithisl disclosmrey, the paimt'erangst al

d 14, i l_end . . q
Sl y i hot udeknt s 136R & BRSRBERIAY olohd PREE 0P pHdRok i LB ©
22, a distal enclea@ntskhoayn inuthe iatte inclusivgcef poénted er sharpeneduresiigccannyipe e r

"a." Hub 20 prefafall yruhesnddl QRANAED 124l Qo lifdiEde) taRuRE atlbflic2separatdipt
distal end 14 projects qutward refer 0 al.so includes el enents

ly. P ably,.. hub
32 for rel easablfiPARdt thsepa ﬁ%aﬁﬂﬁi‘eén'too the f‘%lercal Haﬁ‘m Agstryment, a3
delivery, devi ceanmlie fot@ed Withddurip mafdicutener dthervdsd)amdidengl mhesgralewitls a

el e 10 6 B BBt L g TR B,
seen in Fig. 11,th¢ kemelneedielt is used mgrchengeably ivithribel tarm ‘picriog elementiutn the
o0L0, 5 PIEL9% Yol o) Sy e P
end 14b, a pr oxiinedntiendands vithaut intentston fmfiathe1 siope hefr theninyemien 1, piaseiag
enbodi ment, el engih&s3RPmed ggg{a%yd hé&dlegde a femal e luer lock fitting 35
RO EENTER Ty e I RN RN 8
havi ng an open edddiéQssembly G efltirnstestat invattion inciddesad piepingf ¢lanent4uckets ai ng
an open slot 46 needle 12 having a longitudinal axis X, a po.inted distal end 14, a proximal end 16
and a passageway 18 therethrough. One preferred assembly includes a hub 20
having a longitudinal axis X', a proximal end 22, a distal end 23 and an outside
surface 26 having an outside diameter "a." Hub 20 preferably has an opening 24
for receiving needle 12 so that distal end 14 projects outwardly.

Preferably, hub 20 also includes elements 32 for releasably mounting the
hub onto a fluid handling, i.e., medical delivery, device . In one embodiment
where the fluid handling device is a needle tube holder 34, elements 32 are
preferably male threads 36 on proximal end 22 for mounting the hub on tube
holder 34. Alternatively, as seen in Fig. 11, the elements 32 may be configured to

" attach the hub 20 onto a syringe or similar medical delivery device. Here, needle
assembly 10b includes a needle 12b having a longitudinal axis Y, a pointed distal
end 14b, a proximal end 16b and a passageway 18b therethrough. In this
embodiment, elements 32b preferably include a female luer lock fitting 35 for
mounting the hub on a syringe 37 or other fluid handling device such as a catheter.

Needle assembly 10 preferably further includes a shield 38 having an open
end 40, a closed end 42, and a sidewall portion 44 defining an open slot 46

extending a length "d" from open end 40 toward closed end 42. As illustrated in



extending a length "d" fromopen end 40 toward closed end 42. As

i tlusirated in Fig. 6, shield 38 has a first position at which needle 12
is exposed for use. Fig. 7 illustrates shield 38 in a second position at

whi ch shield 38 substantially obstructs unintentional access to needle 12.
Shield 38 further preferably includes a nmounting 48 for holding shield 38
onto hub 20. The nounting may feature a first portion 50 having an openi ng
52 therethrough for placement onto the hub at groove 28. It will be evident
to the skilled artisan that hub 20 and nounting 48 can be separately forned
and thereafter attached together such as.ijpy nechani cal neans, adhesives,

wel ding, or the like. Alternatively, they may al so be nade or nol ded
integral with one another. It will also be evident that hub 20 and nounti ng
48 can be attached (or forned) in afixed nmanner relative to one another.
However, in orddfgt® shrelsi&basrafitsy positiamatavhion negdle Heistsapesedfesessi digd’ wi t h
the tipe of 2‘3@2‘%‘%"%‘&{53‘*%@%@%%&"@ ‘f’@z{ﬁ%@* S bSE PIR b
and the nounti ngu““t‘ﬁ'g‘%& ApQeS§ ﬁ@o?‘ﬁé (é‘%f-'ﬁ‘i 03% E‘rﬁﬁeﬁdlﬁﬂéf’g\f ingludesnd e,

pr OKi di ng hubdZngmtii\gGGSCfbf E@lﬂfngrsﬁmd 398 o@bd@EQOZ?hg?n&ﬁtﬁgdﬁﬁ%?tﬁ%ﬁﬁ&ﬁ

w th an outS| e di "h" ess an ut si r fac
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di anet er "c" qugﬂmstQreater t han hub outside surface dianeter "a." As

part of a way to '”Coﬁ%ﬁﬁégvxﬁeﬂt%%é SddedEirti 'ﬂ't@ﬂhul??@%ﬂ%ﬁ%mﬂ%?gg\%ggy

i ncl udes at | east one inwar oj ectlon SI ze
for hol di ng nourﬁep%r@telnequwe%@ad TeRter attaghed ipgrihar sueh ppbymegharggal means,

rr:);mt Ih ng fbou?‘ tﬁegv@ weldir oBQﬁet mgm aﬁemavew lstlﬁeyf fay ldfsStb% rh?.dﬁ?&4l§6]ded
attached to shie 0 ri ca | slo

particul ar benef'fte gfﬁé?“f‘ﬁ&?e“l% "Yf@@rﬁ? SVEsht %?ﬁolg'{%ﬁ:i@%l@o‘{'ﬁ‘% 4???@“
shield may be roﬁaﬁtﬁtbab@mﬂfohuhi)ﬁﬁ asﬂxddhaanrteheelatmeetbcbnémthmt Howeyef,ane
W th a procedure,Juch, fHuorde bAH: J{hﬁxetb%é]r% g&%ﬁ%@ t%§q1p9y of most

phl ebot om sts i n venipunc ener a y requires n
the needl e be al pigising elememintthe siielded peeds aasnmblmesaeumrmem a@cwdmgt t01tlne| s

up (away from't hﬁv&ﬁroheemau ?hh&hhﬁyﬁlbeab&%em@mb ahd %mbmlﬂgeeéh@“as)ltst to
be precisely posjtioned f

ure. In perf ormg penetratlo of

the vein, the go‘&F“PgraF%r%tfﬂ"rﬂ“’ﬂE hior dstange. gir O\QQ‘E‘SW %0 rW'ﬁ'i ugpifefeatials
entry reduces t hgrobtie 28 émoatside spefacd patwitnardbutside dianeteaty" \S)lfuclﬁ feleyethani n
the veni punctur ehub'vgétglde sul%ce (b zlir%clatgr (;le,vl A5 28rrrei\ayaglgc9 ?nc ude a raised annulus 30

with an outside diameter "c¢" which is greater than hub outside surface diameter

"a." As part of a way to incorporate a rotating mechanism, opening 52 preferably
includes at least one inward projection 54 sized to fit within groove 28 for holding
mounting 48 on hub 20 while allowing free rotation of the mounting about the
hub. First portion 50 may also feature a hinge 56 attached to shield 38 at open
end 40 diametrically opposite slot 46.

A particular benefit of the rotatable mounting for shield 38 is that the
shield may be rotated about hub 20 so that the shield does not interfere with a -
procedure such as blood drawing. The technique practiced by phlebotomists in
venipuncturé generally requires that the distal point of the needle be aligned so
that a face 57 of the beveled needle point 14 is up (away from the patient). This
bevel placément allows the needle point to be precisely positioned for the
puncture. In performing the penetration of the vein, the goal is to minimize the
angle of entry. A minimum angle of entry reduces the incidence of penetration of
the far wall of the vein in the venipuncture. Most other shield devices are attached
to the tube holder or to the hub with a fixed pivot and the like, thus requiring

careful orientation of the needle point to the hub during the manufacture of the



to the tube holder or to the hub with a fixed pivot- and the |Iike, thus
requifing careful orientation of the needle point to the hub during the
manuf acture of the devi ce. The need for point orientation inposes an -
additional and critical requirenment on the device manufacturing process,
addi ng an additional step, potentially slowng the rate of manufacture and
possi bly decreasing the yield. Since the shield rotates about the hub, the
present invention requires no orientation of the needle point during

manuf acture, retaining the process and equi pnent currently used for
conventional needl e assenblies. The cl earnce provided by slot 46 allows
shield 38 to pivot on hinge 56 fromthe first position to the second
position, where the shield can engulf the needle so as to avert inadvertent

touch contact with.sane_and, | articular, .can obstruct cess. tp t.
distal tip of thfciedl Lhe @ﬁ?‘ielnfﬂpcﬂ?é'ﬁ SHENTAPTARIPRTCS A &F‘?’ﬁi&?‘ﬁi ﬁ%ﬁoﬁrg‘g‘%{t

| east one | ug 58rdqoireraargagh nhe aeviot Uunardfacnirery piicedsd ad@ingsan additiena eemd
position. In a p s 1ed j A1S A Ise
oL heedl o hol QBFeRH IR e He U AR Y pblibly cRrATRE tnd Yo
outwardly from hSincgOthanshi¢ld clotatess ahowir éha b, he rirewot fIRYeNHER TEAUY ¢ §0a
stopper of a fl upfefde6l kR nbddhe poQ@Qiu?iK%'&ﬂﬂlf&dﬁz&,h?etﬁhingofhenﬁ@b&@and

ma

devices will recognl ze that needlef: 12 g%; e forlmad ag.a sl ngle article
having a proxi maPaypmeRt cyrrentlynssd forgonyentional negdigassemPies: or oxi mal 1y and a
di stal point on a distrak cRardnt® pravidedast slogadiakiowas khield st er pisoedy hingeddl e
12 may be forned_.in two.separ.ate pigces I.stal _plec ' ' Fsteal 1y
havi ng a di st al 6‘8%#“%%’25?5036%@(? Fe ‘T"dé)(':lg pg)rsgljgg’c)t”%% t?}?om n‘gfa{ﬂ;%ﬂ%l\ﬂﬁ ﬂ{ge a
proxi nal poi nt, weedte sdes pi evarsinadventeot taiich cofifag Witk Same and.aini RIFIGUAT $AR hub

openi ng, - Pr ef er alhync ALRLdtotRE Ml GROFIHRInkediE, SHRIAGHRA oAd ugHRNAINOTuthé al

cover 62 rel easab nount ed on - coverin eed| e r.oj,ectin
di stal l'y from t héndhds. at fastiqne hegy 9% forengaging smpulus 3 %%Q’E‘a?ﬁ“ebfﬁg @d’ﬂ #WEF‘B%
distal point 14 aagipRY Serve as a barrier to passage of m croorgani sms
L] Yo S TS T okt SBSIR d8 SOOI AR e n
end 16 proj ecti ngieédiomvldes prokimaPeraki6raf theoncedletpteforably progectshguiverdly from
poxcction, o PHGHIAR P ilick MRSy dHCK G feRling's ppasogagl
is sealed in a pavlegion(alehOus skilled|iy thel dﬂ&ﬁm&i@éda‘gcqsé’f@ﬁmzﬁ%éﬁe‘&) in
the drawi ngs) forpRdsf 5o ed & 4 hsle ARR\HaAMg o okl point on a proximal portion
projecting proximally and a distal point on a distal portion projectirig distally.
Alternately, needle 12 may be formed in two separate pieces, a distal piece
projecting distally having a distal point and a proximal piece projecting proximally
having a proximal point, with the pieces connected in fluid communication in the
hub opening. Preferably, safety needle assembly 10 includes a removable distal
cover 62 releasably mounted on hub 20 for covering needle 12 projecting distally
from the hub. Distal cover 62 provides physical protection for distal point 14 and
may serve as a barrier to passage of microorganisms until it is removed prior to
use. Assembly 10 preferably includes a removable proximal cover 64 mounted on
hub 20 for covering proximal needle end 16 projecting from the hub. Proximal
cover 64 provides physical protection for proximal point 60 and may provile a
barrier to passage of microorganisms until the proximal cover is removed
Assembly 10 preferably is sealed in a package (schematically illustrated as
reference number 80 in the drawings) formed from materials resistant to the
passage of microorganisms and exposed to conditions that rendv: any
microorganisms present in the package substantially nonviable. Generallv i the

medical device industry. exposure of a packaged device to ethylene oxil- ¢ 10



passage of m croorgani sns and exposed to conditions:-that render any

m crodgrgani sns present in the package substantially nonviable. Generally in
t he nedi cal device industry, exposure of a packaged device to ethyl ene
order to beta or gamma radiation is used to render m croorgani sns

nonvi abl e and the device within the package is defined as sterile. A
packaged safety needl e assenbly would be sterile until package 80 was
opened for use. Additionally, covers 62 and 64 serve to keep needle 12
sterile until they are renoved for inmediate use. Slot 46 in the sidewall

of shield 38 has a perineter 66 which preferably includes a raised rib 68.
Rai sed rib 68 serves to stiffen shield 38 and to substantially reduce

i ncidence of spatter fromany residual fluid on needle 12 when the shield
is in the second_position. As.will.be realized by the skilled I san
shield 35 and mobtit Ao didien s Sssr ishies Mormofkefies aBMEbELER e e
as a unitary art delies \Mﬂthimnaakag;riedefgied@e steflenedy phekaged safety asedie 44semblyg

hi nge" when the Ll ' SA Mo [ reaf gpabl y
hi'ol d 35 and mogaeies S8 Rl pab0ge 8D dpBRA BFusk PARBIGHNY dovelS@ B" 0
resin. It is wel f4Reruaie kaepagedle 2 sterilerpntibiher areemoyedfor mmediate usg. ar ea of
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e nol ded part is exed.a e.area.of, . e i,.ckness i.n ely
after the part i SPdRbGetrivefomh 43 ieiﬁ}‘ gt Pgn&fﬁﬁaﬁ%&t% en Tt}q;gga’rsgé%fto
reduced t hi cknessubistantisllyorducednaddnica gf spattenfiom dngaegidiay freid omeedlal1@svleh t he
resin are orient ﬁ,% sR?élc#iQ?rl{hlesééo%ﬁ' o#liiioﬁhe article is not flexed

Ity to form s e |

i medi ately, the abi ] I 'nge is lost, hence the term"living
hinge." In a preferrd vallibelrdalizad byrobesliliey amisan sbieldatf andyvmohntange48 with

embodi ment  of t h@ PLEARRAISO MMEMhEOB6 iy KieiorRed 36 laLlﬁxﬁingaarﬁElEid? nfdhufichfte 2N
area of reduced .|c.k$1éss Zéhﬁ%jc Is preferably fornmed, j

when the articl e 8% WV}’er as f‘r'@?‘ﬁ"g S?BI‘H‘Q"O‘BP.ShPPdggmgnl?hg{j\&gé%l noe
al ternate enbodi faniedtad 4 Biaghi dge Breferdbly shieldt 38 a6d aficuntingCA8 areaforiied by
Struct ure and 1 olBEBn ToPR S oRERR R Yoy | e PG O RiRl ol
Fig. 1. Accordi naitigle thabsifaan iapdal of sheriartile desponesuced tthigkngsemelative to its
susetanty oLy, Sl S o pomaignes Tk e b rddestyiocs
i dentify those cinpediaiglysaticr the part 3 remgveshfomm the iggcgion anolding éoql, g areaef
nounting 48a nay réRictdthicknedddihdtiohd bEE HindB Bet s Bfé ﬁ&;yd%rﬁﬂ&eéﬁ@s ofMthé Fesin
el udes rotatabl e R by e foxfoh Tr the iriidlels nbl Rexed immeditely, the ability to
form a hinge is lost, hence the term "li'ving hinge." In a preferred shield and
mounting in accordance with one embodiment of the present invention, hinge 56
includes a strip 70 with an area of reduced thickness 72 which is preferably formed
into a living hinge when the article is freshly removed from the mold tool.

Fig. 3 shows an alternate embodiment to the hinge similar to the cross-
sectional view illustrated in Fig. 2. In this embodiment, there are elements similar
in structure and function to the embodiment of the present invention shown in Fig.
1. Accordingly, substantially similar components that perform substantially similar
“functions are numbered identically to those components of the embodiment of Fig.
1 except that a suffix is added to identify those components in Fig. 3. As shown in
Fig. 3, shield 38a and mounting 48a may be individually formed and joined by
hinge 56a which includes rotatable mechanical elements such as pins 74 mounted
in recesses 76. The actual -form of the mechanical hinge is not critical to the
invention. Other types of rotatable mechanical hinges are also satisfactory.

Shield 38 and mounting 48 may be formed from thermoplastic resins such

as polyvinyl chloride, polystyrene, polypropylene, polycarbonate, polyethylene and



ILn recesses 76. The actual formof the mechanical hinge is not critical to
the imvention. Qher types of rotatable nmechanical hinges are al so
satisfactory. Shield 38 and nmounting 48 may be fornmed from thernoplastic
resins such as polyvinyl chloride, polystyrene, polypropyl ene, ,

pol ycar bonat e, pol yet hyl ene and the |ike. Polypropyl ene, polyethylene,
and copol yners of pol ypropyl ene and pol yet hyl ene are preferred, as they are
particularly suited for the formation of l|iving hinges. Shield 38
preferably has at | east one lug 58 and, as illustrated in Figure 1, here
two lugs 58 to engage annul us 30 when thejshield is in the second position.
When | ugs 58 engage annulus 30, shield 38 is |locked in the second position,
substantially preventing inadvertent contact with needle 12. In nornal
usage of this enbodi nent of the needle assenbly for draw png a bl ood sanpl e,
proxi mal cover 6thej kke: eRolyrdopylens wpelyetylsanbryd sapolymers2ot RelyRIoPYlens asded| e
hol der 34 using phy&aAene3bre plefiiRAl al ehaey el girtidulariynsuited Ofoe dhe Eornfatich alf
cover 62 is then_nenByed exposi ng needl e point 14. Face 57 of the bevel ed
needl e is alignelVif®N88% away fromthe patient. During the alignment, the
practitioner rotates ShieklB p@fesabdyihal diuéasR Onesmgass analf as dlustnated ircFigure 1,h
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hol der and pl acesveltnheN@gcﬁg lpgin?slﬁeigw\éﬁ mértédsimoehg patient's vein and an evacuated
blood collection tube with an elastomeric stopper is mounted in the needle holder

so that its stopper is penetrated by proximal needle point 60. When the
practitioner has completed the blood drawing, the needle is withdrawn from the
patient's vein and shield 38 is moved to the second position, obstructing needle 12.
As shield 38 is moved to the second position, .slot 46 provides clearance for the
shield to pass over the needle. Lugs 58 engage annulus 30 when the shield is in
the second position and lock shield 38 in the second position.

Referring to Figs 8, 9 and 10, hub 20 preferably has a proximal faceted
area 82. As here illustrated, faceted area 82 is hexagonal in shape. Faceted area
82 is designed to engage a wrench opening 84 of a safety needle container 86 after
the blood drawing procedure is completed and shield 38 is in the second position.
The practitioner holds the needle holder and places the needle assembly with shield
in the second position into the safety needle container so that faceted area 82
engages the wrench opening of the safety needle container. Needle holder 34 can
be easily unscrewed and the needle assembly allowed to fall into the collector for
safe disposal. Use of needle assembly 10 imposes little additional requirement on
the practitioner. Except for moving shield 38 from the first position to the second



I.n the second position into the safety needl e container so that faceted
area 82 engages the wench opening of the safety needl e container. Needle
hol der 34 can be easily unscrewed and the needl e assenbly allowed to fal
into the collector for safe disposal. Use of needl e assenbly 10 inposes
little additional requirenment on the practitioner. Except for noving shield
38 fromthe first position to the second -14- position, all the other
steps of the bl ood draw procedure foll ow normal accepted practice, and
needl e holder 34 is the standard currently avail abl e conrercial product.
Figs. 11-26 generally detail the protectiiye barrier assenbly of the present
I nvention applied, for instance, to a fluid delivery device such as a
syringe or catheter. In general, Figure 11 depicts the enbodi nent expl ai ned
her ei nabove wi th reference to F| ..1-10, and thus there are el ements
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fluid handlmg dev1ce such as a catheter.

Turning now to Figs. 12-26, alternate embodiments of the protective
barrier assembly of the present invention are depicted, inclusive of various
embodiments of locking assemblies which provide for secure locking of the shield
38 with respect to the needle 12. In addition, alternate embodiments of iocking
and closure assemblies for the protective barrier assembly of the present invention
are disclosed. These assemblies provide both a secure closure position, enabling
the shield to be releasably held over the needle 12 during interim use of the device,
as well as a secure locking position of the shield 38 relative to the needle 12 so as
to prevent a used needle 12 from being exposed against inadvertent touch contact
by the user.

Figs. 12 and 13 generally depict the safety needle assembly of the present
invention in conjunction with a medical delivery device such as a syringe 100. It
will be understood and appreciated by those skilled in the art that while these
embodiments of the safety needle assembly of the present invention are depicted in
conjunction with a syringe, they may be equally applied to other medical delivery
devices such as a catheter, or to a fluid collection device such as a needle tube
holder 34 previously described. '



i.nvention in conjunction with a nmedical delivery device such as a syringe
100. Tt will be understood and appreciated by those skilled in the art that
whi l e these enbodi ments of the safety needl e assenbly of the present

i nvention are depicted in conjunction with a syringe, they may be equally
applied to other nedical delivery devices such as a catheter, or to a fluid
col l ection device such as a needl e tube hol der 34 previously described.
Here, shield 38 also includes a generally open end 40, a closed end 42, and
a side wall portion 44 extending, for instance, on three sides of the
shield 38. A longitudinal slot 46 is defrhed within the side wall portlon
44 and is formed, for instance, to acconmodate needle 12 within the
interior of the shield 38. As seen in Fig. 12, a flange 200 may be

i ncorporated into the r r shi el h [
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15, one enbodi NERépadite Barts and then attached to one another, for instance, via adhesives,
welding, bonding or mechanical affixation methods within the reaim of the skilled

artisan. Moreover, if desired, collar mounting portion 48 and hub 20 may be
configured for rotatable interaction, for instance, in a manner as previously
described hereinabove. As depicted in Fig. 39, if desired arm portion 106 can be
configured to surround hinge portion 102, the pivot pin 104 laterally passing
through hinge portion 102 and through opposing, surrounding sides of arm
| portion 106.
Turning now more particularly to Figs. 14-28, numerous embodiments of
locking mechanisms (Figs. 14-20) or closing and locking mechanisms (Figs. 21-
28) are herein described. Referring to Figs. 14 and 15, one embodiment of a
locking mechanism for use with a safety needle assembly of the present invention
is disclosed. Here, hinge portion 102 is affixed to the side of collar mounting 48
and is formed, for instance, as a pair of parallel side walls 103a,b which define a
channel 105 thereinbetween. Arm portion 106 is pivotably mounted between
“ sidewalls 103a, b within the channel 105 via pivot pin 104. A second channel 114
may be defined between collar mounting 48 and hinge portion 102, for instance,



| ocki ng mechanismfor use with a safety needl e assenbly of the present
i nvention is disclosed. Here, hinge portion 102 is affixed to the side of
collar mounting 48 and is fornmed, for instance, as a pair of parallel side
wal | s 103a,b which define a channel 105 thereinbetween. Arm portion 106 is
pi vot ably nmount ed between sidewalls 103a, b within the channel 105 via
pi vot pin 104. A second channel 114 may be defined between collar nounting
48 and hi nge portion 102, for instance, -16- via a wall portion 109
di viding the hinge portion 102 fromthe overall collar nounting 48. As
illustrated, a hole or opening 113 may beid-ornmed through the wall portion
109, distally of the pivot point defined by pivot 104. A locking pin 110 is
provi ded on the armportion 106 of shield 38, with the pin including a
mushroom shaped head 112 at the tip of pin 110. As shown, nushroom shaped
head 1 12 is wi d¥i2 3 pal paror H Pt digiding; theihinge ppgtioa HE FosnHignoYssalt co¥ki ng
pin 110 is forneghoanidgus.arm 106 while opening 113 is formed through wall
portion 109, it wll ﬁ.widee@t t](ﬁ) the skille artiiﬁn tha(igrin 118 can be
provided in conjuncti 68 WYRSEhInMRF O PeBIPS Kt IgBap iet orRed dBORRR 1 KBi'e
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arm 106 . is pivoted to the locked position illustrated in Figure 15, the mushroom-shaped
head will be compressed through the hole 113 and re-expand as it enters channel
114, The head will thus be thrust flush against the wall 109 so as to prevent the
shield 38 from being re-pivoted to re-expose the needle piercing element 12. Note
that the rounded head surface [12a of mushroom-shaped head 112 facilitates
compression of the head through hole 113 as the shield is rotated into a locked
position, but the flat back surfaces 112b of the pin will be engaged against the wall
portion 109 surrounding hole 113 subsequent to locking and contribute to the
pin's retention with the collar mounting 48. Note also that pin 110 itself or at least
its mushroom-shaped head 112 should be formed from a material which is
somewhat resilient so as to be compressed through hole 113 as the lever arm 106
is rotated into locked position. but which will resist recompression through hole
13 to prevent shield 38 from being reversed to the open position. For instance,
polypropylene may be employed.

Figs. 16 and 17 depict another embodiment of a locking mechanism tor use
with a safety needle assembly of the present invention. Again, arm 106 is
pivotably connected to hinge portion 102 in a channel 105 formed by j.urallel
plates 103a, b. A locking pin 120 is disposed, formed, or otherwise aftixcd 1o arm
portion 106 at a point distal from pivot 104. The locking pin 120 v o5 a



is rotated into | ocked position. but which will resist reconpression

t hrough hole 113 to prevent shield 38 from being reversed to the open
position. For instance, polypropylene nay be enployed. Figs. 16 and 17
depi ct anot her enbodi nent of a | ocking nmechanismfor use with a safety
needl e assenbly of the present invention. Again, arm 106 is pivotably
connected to hinge portion 102 in a channel 105 fornmed by parallel plates
103a, b. A locking pin 120 i s disposed, formed, or otherw se affixed to arm
portion 106 at a point distal frompivot 104. The |l ocking pin 120 for uses
a -17- hooked end 122 configured to beixetained by a protrusion or
detent elenent 124 formed on the collar nmounting 48. Thus, as seen in
Figure 17, when shield 38 is rotated into the | ocked position, hooked end
122 is urged over the detent elenent 124 to be retai ned beneath and agai nst
the protrusion 1boekedgad dgy copligired & be yetrined brig prefgusion or detey qlgmentdedyr e
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136 define that opening 132 need not extend through the width of plates 103a, b, but that

they may be formed as gouges in plates 103a, b, such as by routing through only a

portion of the width of the plates 103a, b and not entirely through the width of the

plates. .

As illustrated, opening 132 features a pair of sloping lead walls 134 formed

in a roughly "V" configuration to guide pin 130 into a receptacle portion 136

located at the bottom of the opening 132. As also illustrated, receptacle portion

136 may be formed somewhat semi-circular in shape so that transition edges 138

located at the intersection between sloping walls 134 and the receptacle 136 define

a width between them which is narrower than the diameter of the receptacle.

When in the locked position of Figure 20, the pin {or pins) 130 will be

disposed in receptacle 136, as best illustrated in Figure 19. Note that when the

shield is rotated into locked position, pin 130 will be guided by the sloping walls

134 to compress past the edges 138 so as to be lockingly disposed within

receptacle 136. Also note that in the form depicted, the pin 130 has a pair of

edges 131 which define a width greater than the width between transitional edges

138 of the hole 132, but which are somewhat narrower than the diameter of

receptacle 136 so as to permit the pin to be retained there. Thus, edges 131 of pin



a Wi dt,h between them which is narrower than the dianeter of the receptacle.
v%en in the | ocked gosition of Figure 20, the pin (or pins) 130 will be
di sposed in receptacle 136, as best illustrated in Figure 19. Note that
when the shield is rotated into | ocked position, pin 130 will be guided by
the sloping walls 134 to conpress past the edges 138 so as to be | ockingly
di sposed within receptacle 136. Also note that in the formdepicted, the
pin 130 has a pair of edges 131 which define a width greater than the wi dth
bet ween transitional edges 138 of the hole 132, but which are sonewhat
narrower than the dianeter of receptacle -186 so as to permt the pin to be
retained there. Thus, edges 131 of pin 130 will be thrust beneath edges
138 of hole 132 to pernmanently |lock shield 38 into the | ocked position once
so rotated. It will, of course, be understood by the skilled artisan that
i f desired, in |80 wil bs thrust Beneathcedsss d38iakihele i hig peEanesiynlogis sh e’ dhe
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contact. The fir Sﬁieljcﬁlgaele'}@np ﬁeeq';')erienced pending final use of the product. Thus, in each of
the following embodiments, it is expressly understood that they are intended to
also encompass embodiments capable of repeated opening and closing from the
secure, but releasable, closing position.

Accordingly, there is depicted in Figs. 21-23 one embodiment of a closing
and locking mechanism for the safety needle assembly of the present invention. In
this embodiment, the shield 38 is provided. with at least two distinct positions in
which to secure needle 12 from inadvertent touch contact. The first is a "closed"
position, which 1s typically an interim position of the shield pending final use which '
will shield the needle but which will allow a user to expose the needle for further
use. The second position is a fully "locked" position, wherein the sheath will be
permanently locked into position to prevent re-exposure of the needle. As
depicted in Figure 22, arm 106 is pivotably attached to hinge portion 102 between
a pair of parallel side plates 103a, b as previously described. A protruding pin 140
may be provided on either of or on both sides of the arm 106 at a location distal
from hinge 104, with the pin (or pins) formed to be retained within a hole (or
holes) 142 formed in either or both of the side plates 103a, b. As with the
embodiments of Figs. 14-15 and 18-20, the positions of pin(s) 140 and hole(s) 142



position, which is typically an interimposition of the shield pending
final use which will shield the needle but which will allow a user to
expose the needle for further use. The second position is a fully "l ocked"
position, wherein the sheath will be permanently |ocked into position to
prevent re-exposure of the needle. As depicted in Figure 22, arm 106 is
pi votably attached to hinge portion 102 between a pair of parallel side

pl ates 103a, b as previously described. A protruding pin 140 may be

provi ded on either of or on both sides of the arm 106 at a | ocation di stal
fromhinge 104, with the pin (or pins) f-d%med to be retained within a hole
(or holes) 142 formed in either or both of the side plates 103a, b. As with
t he enbodi nents of Figs 14 15 and 18- 20, thepositions of pin(s) 140 and .
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prot rusi on 124 @ﬁg@pggnqaﬁgp ﬁg}ﬁ Wa'f 1 ‘i?é‘ﬁg‘ért?a’r@{'ggﬂgﬁé‘? schlong,slaping < o g
posi tion, but a waBrld4daf tisd hdlé 14Es@x:ptmslm frictomudlg @hgagey bwtmslabdlseM’Somﬁ;he on
of the sheath 3 he

o1 n 140 and. pr ot etk P46 SAAPREE U [4d ‘96“*5%"@# chpe ) Ut OBREIG
However, for theThis&igtion fp;dmtwmnthpmnué anédh¢ recEpigele el 463 coupled with non-
further.rotation,RhingReaidhod® 120!ittCRE prothRR)A ©8erkBiks bt dMRatHits BE Sechrely

beneath the protrusion 124 so as
P held in place in a closed position, but a user can still re-expose the needle by

pivotable rotation of the sheath 38 which overcomes the frictional force exerted
between the pin 140 and protrusions 148, thereby urging pin 140 out of hole 142.
However, for the locking position illustrated in Figure 23, further .rotation of
sheath 38 will cause hook end 122 to be disposed beneath the protrusion 124 so as
to lock the shield in place. Note also that in this position, pin 140 will be fully
disposed within receptacle 146, with the narrower width defined between
protrusions 148 deterring recompression of pin 140 out of hole 142 and serving as
a backup to the locking action of locking hook 120. Of course, as previously
explained, deletion of hook 120 or protrusion 124, or both, will serve to produce
an embodiment capable of repeated secure but releasable closure of the sheath.
Figs. 24-26 illustrate a second embodiment of a closing/locking
embodiment for the safety needle assembly of the present invention. This
embodiment also includes a hook 120 in conjunction with protrusion 124 as
previously explained and whose operation can be gleaned from the discussion
hereinabove. In lieu of pins 140, however, closing operation is effected by
configuring arm 106 with a cross-section that defines a pair of protrusions 156



to [ ock the shield in place. Note also that in this-position, pin 140 w |l
be fully disposed within receptacle 146, with the narrower w dth defined
bet ween protrusions 148 deterring reconpression of pin 140 out of hole 142
and serving as a backup to the |ocking action of |ocking hook 120. O
course, as previously explained, deletion of hook 120 or protrusion 124, or
both, will serve to produce an enbodi nent capabl e of repeated secure but
rel easabl e closure of the sheath. Figs. 24-26 illustrate a second

enbodi nent of a cl osing/locking enbodi ment for the safety needl e assenbly
of the present invention. This enbodi nent0-al so i ncludes a hook 120 in
conjunction with protrusion 124 as previously explained and whose operation
can be gl eaned fromthe discussion hereinabove. In lieu of pins 140,

however, cl osing operatlon is effected by nflgurl ng rm 106 with a
cross-section t hdPesed ifefeleasably ?ngagerwstvfl&s@ sr¢end gair o Prozwoaﬁéaﬂ){%f&wrior

rel easabl e engageiveliherot both) SBQﬁéﬁhs[&I §ur@éesﬂff@idmalmm335l4 fAI;l’ 1ﬂﬁﬁra®éﬂ in
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between arm 106 glasinpiadG6n b eeR affi 108 HdEMA; wznad\aertb évdhemaemurre of
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with reference t depitted astrndieseThusf whegshie@1323s hegedi inwbtheeglosednposition as
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walls 103a, b tore e retarn the s osed posi tion.
Note that channeprotamiossrSeavill berdisposed heneathsthe emairnsionsolpd, obtheguide walls ze

relative to the Ql‘)?c?% to%@l%ﬁaﬂ@%taﬁ&ﬁésméld@rsrlh %&Gc@&dt Iuoﬁ Qe U8 chidrinkl
exi st in the channe en arm 106 %@? the cl osed pgsltlon
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Thus, the | ockedlpd&ar gSrf"@PedF‘P"éWP@ ?ée‘ﬁﬁ’ﬁ @chizh felasive tP b cresfence
between the arm l&ﬁloaﬂ(iréahif aeﬂﬁalrmﬂeb tA&r2 gapsl slaafrmreexst the sharmebf 52 whda drr0 or
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artisan, by renoberffettod withaot mterﬁarertcmlmmenlmé,armrl(léoadd, the ohagrep 1338 Axeced
not be incorporakglre AniliRbiHool 856 of pfitfisRha24! & WA &K sB&ire o produce an
embodiment capable of repeated secure but releasable closures. As will be
realized by the skilled artisan, by removing hook 120 or protrusion 124, or both,
the gap 158 need not be incorporated, as need or desire dictate, in order that a
tighter, more play-free fit can be effected between arm 106 and channel 152.

Figs. 27 and 28 depict yet another embodiment of a closing/locking
mechanism for the safety needle assembly of the present invention. This
embodiment can be used with or without the hook 120 of the embodiments
previously described. Here, side walls 103a,b define a channel 152 having a first
set of protrusions 154 at the top end of the side walls 103a,b, with a bottom-most
set of protrusions 160 in the channel 152 disposed to form a second channel area
164 slightly wider than the width between the bottom-most protrusions 160. Arm
106 is configured in cross-section to include a pair of top edges 163 engageable
against the top-most protrusions 154 of the side walls, and a pair of protruding
bottom edges 162 disposed to be retained in a locking manner beneath bottom-
most channel protrusions 160. In the closed position illustrated in Figure 27, the
protruding bottom edges 162 of the arm are disposed above bottom-most channel
protrusions 160. while top-most edges 163 of arm 106 are disposed beneath



tighter, nore play-free fit can be effected between arm 106 and channel
152. Figs. 27 and 28 depict yet another enbodi ment of a cl osing/l ocking
mechani sm for the safety needl e assenbly of the present invention. This
enbodi nent can be used with or without the hook 120 of the enbodi nents
previ ously described. Here, side walls 103a,b define a channel 152 having a
first set of protrusions 154 at the top end of the side walls 103a,b, with
a bottom nost set of protrusions 160 in the channel 152 disposed to forma
second channel area 164 slightly w der than the w dth between the
bottom nost protrusions 160. Arm 106 is cpnfigured in cross-section to
include a pair of top edges 163 engageabl e agai nst the top-nobst protrusions
154 of the side walls, and a pair of protruding bottom edges 162 di sposed
to be retained in a |ocking manner beneath bottom nost channel protrusions
160. In the cl osBW@HSENS iléfﬁOf theusider wallsdQ3a, ritgprevigera releasable slosingi fagsersst t om
edges 162 of thepRiidusly AestribB®S FArtRIAYEKiIRD FStATBNHSthe GHRIAMY will &gk 4frh AI06
| 60. while top-ngga?egges.163 of, arm 106 aée glggosgg beneqﬁh -21-
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force as previ ousdges deSZ of thechrmFLOG WAl tHeadel thonst @iitatthe bhamhelt 16 shioekiegly8
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by formng arm 10§ w t hout bottom edges channel 164,
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i nvention particil Ridsy2diznesbed tii S838! fespeRANL Gltbthative A &RIcAIsCOHO e €
of the shield with.respect to t.hq i ercing el ement. Teges, S seen.in Figs.
20 through 31, oAU FMERteR pasticuipbyBisciet toctenine rpprersidns seasble Hlastra ff of
the shield 38 vi sheshiddwitheespeaito theppiecmgridmehd is to forma
Thus, as seen in Figs. 29 through 3 1, one way to effect repeated secure but
releasable closing of the shield 38 vis-a-vis the piercing element 14 is to form a
pair of rib elements 170 longitudinally aligned with the sheath 38 which are
engageable with the individual riblets 20a associated with hub 20 of the piercing
element. As here depicted, the rib elements 170 are formed on an interior portion
of sheath 38. When the shield is rotated into its closed position, rib elements 170
are thrust into engagement beneath riblets 20a (as best seen in Fig. 31) so as to
securely keep the shield 38 in a closed position. However, the shield 38 is
releasable by a user upon an opening force exerted upon the shield. Note that
with this embodiment, the user is given both tactile and audible indication of
secure latching of sheath 38 with respect to fub 20, a useful feature when. for
instance, the exigencies of the operating situation dictate rapid use of the product.
Figs. 32-33 depict yet another embodiment for secure repeated but
releasable closing of the shield 38 with respect to the piercing element 14. [lcre, a
pair of ribs 175 is formed external to the sheath substantially perpendicular 10 the
longitudinal axis of sheath 38. Mounting portion 48 includes a pair of ¢nvaving
arms 180 on opposite sides of shield 38, with head portions 182 :..rined
substantially perpendicular to the engaging arms 180. When the shield i~ : - :ied



pair of rib elenments 170 longitudinally aligned with the sheath 38 which
are engageable with the individual riblets 20a associated with hub 20 of
the piercing element. As here depicted, the rib elenments 170 are formed on
an interior portion of sheath 38. Wen the shield is rotated into its

cl osed position, rib elenments 170 are thrust into engagenent beneath
riblets 20a (as best seen in Fig. 31) so as to securely keep the shield 38
in a closed position. However, the shield 38 is rel easable by a user upon
an opening force exerted upon the shield. Note that with this enbodinent,
the user is given both tactile and audi blg_i ndication of secure |atching of
sheath 38 with respect to hub 20, a useful feature when. for instance, the
exi gencies of the operating situation dictate rapid use of the product.
Figs. 32-33 depict yet another enbodinent for secure repeated but

rel easabl e cl osimtp pbsitiere mhsi El5dassfrigtionally ewgaged by engagingi amsi Y sdetheit
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As with e prior two em o iments, audible and tact ile m icatibh of & secu closing an

release is provided to the user.

Moreover, as previously explamed flange 200 or tab 202 may be provided
to enable a user to apply manual force to open or close the shield respective of the
piercing element 14. Figs. 36a-c, Figs. 37a-c and Figs. 38a-c depict, respectfully,
various modifications of elements which enable precise, efficient, and easy digital
manipulation of the shield so as to enable operation of the device. '

Tuming more particularly to Figs. 36a—c, here shield 38 is provided with a
top-most gripping pad 210 having a plurality of tactile bumps 211 formed thereon.
The sides of the shield 38 include ribbed surfaces 215 formed of a plurality of nbs
215a. A user 204 may grasp the ribbed surfaces 215 from either side of the shield
38 to conveniently actuate opening of the shield 38 respective of the piercing
element 14. The grip pad 210, aided by tactile bumps 211, facilitate a user's.
thumb actuated closing of the shield 38 when desired. _

Figs. 37a-c depict an embodiment of the shield 38 employing an
ergonomically contoured fender 220 formed on either side of the shield 38. This
design facilitates substantial one-handed actuation of the shield 38. A user is able
to manipulate shield 38 with the same hand that holds the medical delivery device.



t-he prior two enbodi nents, audible and tactile indication of secure closing
and release is provided to the user. Mreover, as previously explained,
flange 200 or tab 202 may be provided to enable a user to apply manual
force to open or close the shield respective of the piercing el enent 14.
Figs. 36a-c, Figs. 37a-c and Figs. 38a-c depict, respectfully, various
nodi fi cations of el enments which enable precise, efficient, and easy digital
mani pul ati on of the shield so as to enabl e operation of the device. Turning
nore particularly to Figs. 36a-c, here shield 38 is provided with a

t op-most gri pping pad 210 having a plurali2sy of tactile bunps 211 forned

t hereon. The sides of the shield.38 include ribbed surfaces 215 fornmed of a
plurality of ribs 21 a. A user 204 may grasp the ribbed surfaces 215 from

ei ther side of t ield. .38 to veni | y actuate op n'n f the.shield
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cl osing or openi nZ}Ooifyemabc side of Fhershiald B8 moegs to stay away from the piercing element.
However, when it is desired to close the shield 38, a user's fingers 204 may
approach ball portions 230 behind the shield 38 and the piercing element 14, so
that the user's fingers 204 are always protected from the piercing element 14.

It will be appreciated and understood by those skilled in the art that further
and additional forms of the invention may be devised without departing from the
spirit and scope of the appended claims, the invention not being limited to the
specific embodiments shown.



when opening of the shield 38 is desired, a user's fingers 204 may engage
the ball 230 fromthe side of the shield 38, so as to stay away fromthe
pi ercing el enent. However, when it is desired to close the shield 38, a

user's fingers 204 nay approach ball portions 230 behind—+the-shield 38 and

the piercing elenment 14, so that the user's fingers e_al ways
protected fromthe piercing elenent 14. It wll be?“@@#@ﬁ“ﬁﬂﬂtﬂ"l
understood by those skilled in the art that further *a ) f orms of
the invention may be devised without departing fromthe spirit ‘and scope of
t he appended clains, the invention not begkung limted to the specific

enbodi nents shown. -24- CLAIMS W claim 1. A protective barrier
assenbly for a piercing elenent, conprising: a piercing elenent having a

di stal end and a proximal end; and a barrier elenent for selectively
averting touch contact with said piercing elenent, said barrier el enent

pi vot ably secured adjacent the proxi mal epdiMs the piercing el enent and
novabl e bet ween :& f;r.st. position wherein the distal end of said piercing

el ement is expo < a second position wherein the distal end of said

pi ercing el enent is pkroA@cotectdleybaor assechbly2for 7 iperging tleoienty eolnpmsingr
assenbly of Caimi1l, el hivil J : | ocki ngly
securing said barri erJlse{FgéElgnetl In g‘%‘?tﬁé}ggg’?}]g&%‘{sﬁ gﬁﬁgfenq'ﬁ%‘dpr_ot ective
barrier assenbly of @ barrer elegiprtfer seleetivglynaverting: toarle gRptactcowitly s1id Picretng

el ongat e channelejgfént] Qi bafiedelemeniilotaBlytseblited Wbrata tthé plokimilCnasdfgie t he
piercing elenent .in said seco e protective

nd posjition. 4. Th arrier
Dbl y of O ai HE ENBAETEE Al any oot & FEIEOD e 2B 4he dipt end of
conponent at saigdidopiecingedlernend is epoded)wind cospomt positsiaphedint the distahiend ot e
with a nedical deljvery device, 5. The.protective barrier-assenbly of Claim
1, wherein said s%‘élir%"iﬂg?ﬁge eé"neélﬁfs pé%tr?ﬁtr“f%‘g ovaeFe(glol | ar menber, said collar '
menber secured adjacent the proxinmal end of the piercing el enent, wherein

said barrier element 4s b bf gkl 3" sigRdres isinkNg
protective barrier ,asisengl:lé;%(?pé_ gﬁgrérgéeaﬁ%&g?ﬁbsa(?d cgl I ar rren%%‘?lsifnsgq
rotatably affixd@cking elsmgntiorlockinglysersringsaid barrier element in said second position.

3. The protective barrier assembly of Claim 1, wherein said barrier
element comprises an elongate channel portion, said channel portion substantially
enclosing the piercing element in said second position.

4. The protective barrier assembly of Claim 1, wherein said piercing
element comprises a hub component at said proximal end, said hub component
adapted to communicate with a medical delivery device.

5. The protective barrier assembly of Claim 1, wherein said barrier
element comprises a collar member, said collar member secured adjacent the
proximal end of the piercing element, wherein said barrier element is pivotably
affixed to said collar member.

6. The protective barrier assembly of Claim 5, wherein said collar member
is rotatably affixed to said piercing element.

7. The protective barrier assembly of Claim 2, wherein said locking
element comprises a pin member adapted to be lockingly retained in an opening
formed adjacent the proximal end of the piercing element.



F. The protective barrier assenbly of daim2, wherein said | ocking el enent
conprises ‘a pin nenber adapted to be lockingly retained in an opening

formed adj acent the proxi mal end:of the piercing el e%
protective barrier assenbly of Claim7, wherein the pin nenber i on
said barrier nmenber. 9. The protective barrier asse I!m uf " ,
wherein said piercing element is a needle cannula. 10. , J’W,mm'"gmtrl er
assenbly for a piercing elenment, conprising: a relativélyctel ongates plier ci ng
el enent having a distal end and a proximal end; a barrier elenent for

sel ectively averting touch contact with s¥i-d piercing elenent, said barrier

el ement conprising a collar portion secured adjacent the proximl end of
the piercing element and a relatively el ongate channel portion pivotably

d to the coll {i i.d channel i on. pi yotable bet .
ISt posi tion wher oif GHE PUESE CRHIF GroeeHo B 7y et Pt CoUREoDer ed

and a second posformedombkad bamiet memberst al end of the piercing elenment is
protectively covered; and a retaining elenment for retaining said channel
portion in said second position. | 1.  The protective barrier assenbly of
Clai m 10, wherein sai ® rthaiproteejivel karden assooRly eofhElaghahnwhergy saidpigraingai d
second posi tion. gldent is a ndedfe GnAtigCti ve barrier assenbly of Caim 11,
wherein said retaining el enent conprises: a pin having a conpressi bl e head
portion having a first width, the pin fixed to said channel portion; and
said collar portion def.i Aipretestivedatridrasscndblpfos agivtcingedinent)3ompreig:t han t he

first wwdth of the comressibl.e ad.portipn erein sai,d _conpressi bl
head portion is urgedatr?}ir‘tbvlﬂfhelgg'lgI e%q[r)%n%\ﬁ%me{\%a%%ﬁﬁizﬁ?alpegﬁtqn i P%°"BP§ot ed
into the second gwkition to | ock the channel portion in said second '

position. 13.  The pj@beflielemeRfdr eleciniy Finindfouth toMadtlwithigiidrcia! d

retaining el enent conprises: . O . )
element, said barrier element comprising a collar portion secured adjacent the

proximal end of the piercing element and a relatively elongate channel portion
pivotably secured to the collar portion, said channel portion pivotable between a
first position wherein the distal end of said piercing element is uncovered and a
second position wherein the distal end of the piercing element is protectively
covered; and

a fetaining element for retaining said channel portion in said second
position.

1. The protective barrier assembly of Claim 10, wherein said retaining
element locks the channel portion in said second position.

12. The protective barrier assembly of Claim 11, wherein said
retaining element comprises:

a pin having a compressible head portion having a first width, the pin fixed
to said channel portion; and _ ' |

said collar portion defining a hole having a second width narrower than the
first width of the compressible head portion, wherein said compressible head
portion is urged through said hole when the channel portion is pivoted into the -
second position to lock the channel portion in said second position.

13.  The protective barrier assembly of Claim 11, wherein said retaining
element comprises:



a latch fixed to said channel portion and a protrusion fixed on said collar
portion, said |latch urged beneath said protrusion when the channel portion

is pivoted into the second position to | ock the channel portion in said
second position. 14. The protective barrier assenb+y—of*tT§TﬁTIiT—aherein
said retaining el enent conprises: a pin having a pai. “u“ing a
first wwdth, said pin fixed to said channel porti on\M“ggmmm‘a

portion defining an orifice for accepting said pin, otitaces hdving a
receptacle end defining an opening having a second width narrower than the
first width of the pin, wherein the pin r%¥-conpressed through the opening

and urged into the receptacle when the channel portion is pivoted into the
second position to |l ock the channel portion in said second position. 15.

The protective barrier senb f i . i J || ment
i's bi-positional betm&&ﬁaéﬁé?%ébgmig%ﬁ??ﬁﬁého g@%?ﬁﬂgéﬁﬁghﬁﬁﬁﬁ%fgﬁgffyﬁh
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first position, Bt oIS NG et BhanRdIN PSttioR it s skond
| ocked in said sg@gﬁ% g@gh@?gn. 16# Tﬁglprotective barr?er assenbly of -
Cl ai m 15, wherei ROYHP™ bi - positional retaining elenent conprises: a latch

fixed to said channel portion and a protrusion fixed on said collar

ortion; d in haying gq,first di t fixed ' . i
Bnd anor i ce defi nd on QhF araBTMaRaRs eresmonesh eBf | b ERARE idReahil,
portion with a sekard: cirgpriseer | ess than the first diameter of the pin and
e 2 L G hiTE! £haif 3P ChA @ LEEPTRA2LS bREERUNo said

t herei n, wherein upon votin sai annel “portion to said close
posi tion said pi ghainel pastiomaggged i n said neck portion to naintain said

channel portion in saigdiNseHomesi defifing aaNstifiteqor hbdepting siidvah, sl ofifisai d
channel portion to said | ocked aoshtlon, said [Latch w || be.d rged |nttﬁan

| ocki ng engageneheving ereceptagiesinddefiaing an : QPeninghaying aSHsitl! Hb FFoi'n*sai d
| ocked position. the fils¥ widkh@f plieopiacivhareintrhe pireis campessidddythodughl the wpding and
wherein said bi- %Cr)gédt into" %l\e receptacle when the channel portion is pivoted into the second

position to lock the channel portion in said second position.

15. The protective barrier assembly of Claim 10, wherein said retaining
element is bi-positional between a closed position, wherein said channel portion
covers the distal end of the piercing element but is movable towards said first
position, and a locked position, wherein the channel portion is locked in said

second position.

16. The protective barrier assembly of Claim 15, wherein said bi-positional
retaining element comprises:

a latch fixed to said channel portion and a protrusion fixed on said collar
portion; and | | '

a pin having a first diameter fixed to said channel portion and an orifice

defined on said collar portion, said orifice having a neck portion with a sccond

diameter less than the first diameter of the pin and an opening with . third
diameter configured to accommodate the pin therein, wherein upon pivotny of

said channel portion to said closed position said pin will be engaged in said neck

portion to maintain said channel portion in said closed position, and upon iuither
pivoting of said channel portion to said locked position, said latch will b rged
into locking engagement with said protrusion to lock the channel portivi .. said

tocked position.



retaining elenment conprises: a latch fixed to said channel portion and a
protrusion fixed to said collar portion; and said channel portion
conprising at | east one protrusion rel easably engageable with a detent
fixed to said collar portion, wherein upon pivoting of said channel portion
to said closed position said channel protrusion is engaged with said collar
detent to maintain said channel portion in said clased position, and upon
further pivoting of said channel portion to said Ioct n i1 N gd
latch will be urged into |ocking engagenent with sai ﬂ mﬂmluwmlmmlon to
| ock the channel portion in said | ocked f#dsition. 18. * Thel prtot éct rve..
barrier assenbly of Caim 15, wherein said bi- positional retaining

el enent conprises: an armportion in cooperation with said channel portion
pi votably secured to said collar portion, the arm portion including at

| east one engagenent edge and at |east one |ocking edge, and said collar
portion includes at |BasThegpreted@vebdrriercdssastdp bfChirmga§ealdreinwhidibi-4pbsitional

engagenent edge -t-he- ocking portion adapted to retain said
| ocki ng edge thé?%?%&fd egg%%qwgg%'pivoting of said channel portion to said

cl osed position said &hiigirdrio seifyehapneltpostien and 8 peotgsipsdfixadt to ssid dolleol | ar
detent to maintajduisRiagdchannel portion in said closed position, and upon
further pivoting of sa}ﬁd %har]egel ortion to said |ocked positjon, said

| ocki ng edge of the a¥fl iNARNShePRTHPHSEOMPHWNE 7 |g8ikiONg PINISIOR &¥leasply
collar to |ock téngagdablrneith podeténtfixed t6ahid toMak ortidns imwthiefeih upon pivoting of

said channel portion to said closed position said channel protrusion is engaged

with said collar detent to maintain said channel portion in said closed position, and
upon further pivoting of said channel portion to said locked position, said latch
will be urged into locking engagement with said collar protrusion to lock the
channel portion in said locked position. .

~ 18. The protective barrier assembly of Claim 15, wherein said bi-
positional retaining element comprises:
an arm portion in cooperation with said channel portion pivotably secured
to said collar portion, the arm portion including at least one engagement edge and
at least one locking edge, and said collar portion includes at least one detent
releasably engageable with the engagemént edge of the arm and a locking portion
adapted to retain said locking edge therein, wherein upon pivoting of said channel
portion to said closed position said engagement edge of the arm is engaged with
said collar detent to maintain said channel portion in said closed position, and
upon further pivoting of said channel portion to said locked position, said locking
edge of the arm will be thrust into the locking portion of the collar to lock the
channel portion in said locked position.



