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MEDICAL DEVICE PACKAGE

1. -Bacquound of the Invention

" This invention relates to a disposable medical
device and its storage in a package which provides a

sterility barrier and protection, both for the device
 and for medical personnel, from any sharp point which

may be present on the device.

2. '_D'esc"ribLtion of -'Related Infort_natic,n

| Generally speakmg, packages for medical devices,
partlcularly devices havmg a sharp point intended to
be used__ to perform percutaneous punctures, have

. multiple requirements. The_ package must provide
' phys:l.cal protect:.on and function as a ster111ty barrier

for the devices so that the device is presented to its
intended user in an undamaged and sterile state. The
package should ‘also provide the user easy ‘access to the
dev1_ce inside.. Further, it should be easily poss1_b1e'

‘to remove a sterile device from the protective package

without contacting the non-sterile outside of the
package. | ' S '

In addit:.on to the attributes related above for the '
package pr1or to and during the use of the device
contained therein, there exists a need for the package
to be able to safely contaln the device after its use
in a pat:l.ent, even if the medical operator 1mproper1y .

; performs the usage and disposal. There has always been

a need to protect med1ca1 personnel from inadvertent
sticks by used sharp medical devices ("sharps"), but
the advent of Human Immunodef1c1ency Virus (HIV) and

This Sheet Has Been

L i i i



10

15

20

25

30 .

ThBShanEhsBﬂm

[ III llll

2

PATENT
P-2231

the cont1nu1ng threat of other 1nfectlous dlseases such
as hepatitis have' greatly increased awareness and .
demand for additional protéction. Additionally, there

_exists a need to protect service personnel from medical.

devices 1mproper1y used and d1sposed of by medical

_personnel

U.S. Patent 4,113,090 to Carstens discloses a

- package for a medical device, particularly a needle

assembly. The package 1nc1udes a hollow shield hav:.ng
an open end for 1nsert1on and removal of a medical
instrument and means. for supporting the instrument

inside. This pack'ag‘e_compnses a shield, a cap and a

closure. The cap is shiftable between a first position

to cooperate with the shield in protecting the

instrument and a second position exposing a portion of

‘the instrument to facilitate grasping and. removal.

Further, the cap is removable from the shield, thus

‘allowing separation of the cap from the"shield.' This

facile separat:ion renders the prior art device of
little value - in the now very important area of
protection of medical - personnel during improper
reshielding, which is still widely practiced' contrary

‘to recommended practice and = manufacturers’

instructions. Further, if the tube is separated from
the ‘shield, service personnel unknowingly handlmg the
1mproper1y resh:Lelded dev1ce during disposal subsequent
to use will not enjoy the protect1on afforded by the.
presence of the secondary barrier.

Although the teachings of Carstens provide some of

‘the attrl-butes, of the instant device, the problem of
 séparation of - the cap from the shield with the

concomitant loss of protection for service personnel
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continues to provide an _opportﬁni’cy for improvement in

this area.

' Summary of the Invention

_ A packaglng assembly for a medlcal dev1ce 1ncludes-
a conta1ner for a med1ca1 device hav1ng distal and
proximal ends, an - external side and a sidewall. - The
external'-side .of the container has a rim_-extending. -
outwardly at its proximal end. The packaging assembly .

‘additionally includes a generally  cylindrical hqllbw

tube having a proximal end and a distal end, an
external and an internal side defining a sidewall. The
ends. are open forming ‘an open bore. .There is an
outwardly extending flange at the proximal_ ‘end which
has a generally planar surface with an opening to the
bore. - The container is sized so that its distal end
fits into the open bore of the tube. The bore has a

'proximal portion and an adjacent distal portion forming
" an interface. The distal portion allows passage of the

container up to the rim. The proximal:portion of the

' b@ntainer js sized so that the container__rim fits
 within it. An inner side of the proximal portion has

an inward projection which allows 'thef rim of the
container to pass over it when the container is moved
distally, but is shaped to resist passage of the rim
with proximal movement of the container. The tube'

'flange is provided w1th a barrier- to passage of

mlcroorganlsms .

The presence of the inward projection makes the’
needle shield difficult to remove unintentionally from
the hollow tube. The presence of the hollow tube on.
the shield provides a secondary ‘barrier to needle
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sticks = for service personnel if -a needle should
penetrate through the shield when unknow1ngly handling

-an 1mproper1y reshielded product improperly . disposed

of.

Brief Description of the Drawings

Fig. 1 is a perspective view of the preferred
“embodiment of  the packaglng assembly for. a
" needle assembly

Fig. 2 is a perspectlve view of a syrlnge assembly
shown in conjunction with the packaglng of the -
present invention. '

Fig. 3 is a partial cross-sectional view of the
packag1ng assembly of Fig. 1 taken along line
3-3. I '

Fig. 4 is a partial cross-sectional view of the
' '~ syringe assembly of Fig. 2 taken -along line
4—-4, '

Fig. S is, similar to Fig. 3, a partial
cross-sectional view of an  alternative
embodiment of the packaging assembly of Fig. 1.

Fig. 6 is a partial cross-sectional view of the
packaging assembly of Fig. 5 with the

microbial barrier opened.

Detailed Description

While this invention is satisfied by embodiments in



10

15

20

25

30

PATENT
- P-2231

_s_

many different forms, there ‘is shown in the drawings
and will herein .be described in detail preferred

embodiments of the invention with the _understanding

that the present- disclosure is to be considered

“exemplary of the principles of the ‘invention and is not

intended to limit .the invention to the embodiments

‘illustrated. The scope of the invention. will be
. measured by the appen‘ded claims and their equivalents.

For the purposes of the descrlptlon of the present'
invention the term “"distal end" is meant to refer to
the end of the assembly furthest from the operator,

‘whereas the term "proximal end" is meant to refer to
the end of the assembly closest to the operator. '

' Referr:.ng to Figs. 1 and 3, a p;:eferi:ed packaging
assembly 10 of the present invention comprises a

container, such as a needle shield 11, a needle

assembly 12 and a generally cylindrical hollow tube
13. This tube includes a proximal flange 14 optionally
having a peelable microbial barrier 15 adhesively

~bonded to. the flange. ‘Needle assembly 12 includes a

luer needle hub 16 with a needle 17 affixed thereto.

As ‘shown in Fig. 3, proximal flange 14 has

a
generally planar surface 18 having an open'ing' 19 to. a
tube bore 20. Tube 13 has a distal portion 21 with a

B

radius A and a proximal portion 22 with a radius

adjacent at an interface 23. Radius B is "larger than
radius A. Needle shield 11 has an outwardly extending
rim 24 that fits within proximal portion 22 of bore 20

‘and distal ‘portion 21 is sized so that 'shield 11 fits

slldably within it up to rim 24. R1m 24 passes through '

proximal portion 22 to rest on interface 23 between
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- portions 21 and 22.

An inner wall 25 of proximal portion 22 has an

inward projection 26 located proximally from interface_

23. The inward projection is shaped to allow rim 24 to

be passed thereover with a distal movement and to
_ res1st passage of rim 24 in a proximal direction,

thereby serving to retaln tube 13 on shield 11. In the
embodlment shown in F1g 3, pro;ectlon 26 is located at
a distance prox1me11y from_lnterface 23 to capture rim

24 to rest adjacent the interface. Additionally,

proximal portion.zz'may contain a plurality of sealing

‘rings 27 1located proximally from projection 26.
Sealing rings 27 are sized to contact. cooperatively

with an interference fit to a device sized to be placed
in proximal portion 22. The cooperative contact
substantially serves as a barrier to the passage 6f
microorganisms} allowing the tube to serve as a primary

package including the device. In cases where there is-

no placement of. a device in proximal portion 22, rings
27 may be deleted.

-Barrier 15 is-peeled from surface 18 of fiange 14'

preferrably by means of a tab 29. Barrier 15 is

preferably' tamper-lndlcatlng and peels without
generation of partlculates. In the' case where the
package assembly is not intended as a final package._

barrler 15 may be deleted.

D1sta1 portion 21 of tube 13 extends over at least
a portlon of shield 11. Tube ‘13 is shown with an
internal 51de 25 of portlon 21 preferably hav1ng a

'plurallty of 1nward1y pro:ectlng sea11ng rings 28 Wthh
_cooperatlvely contact an external surface 32 of a

This Sheet Has Been Replaced
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sidewall 33 of needle shield 11 with an interference.
The cooperative contact -substantially serves as a
barrier to passage of microorganisms. If tlie_ intended
a—pplication' of the assembly is not a €£final sterile

- package, the 'rings may be deleted. The extension of

distal portion 21 over shield 11 further serves as a

‘secondary protectlve barrier for substant:.ally reducing
" the incidence of accidental personnel sticks by a
penetration of a sharp medica_l device such as a needle

through sidewall 33 of  the shield dui:ing improper
resh1e1d1ng or unknowning handling by service personnel
during d1sposa1 after resh1e1d1ng

An embodiment of the present inven.tioh is shown in
Figs. 2 and 4 wherein a packaged- syringe assembly 34
includes a syringe 35 with a distal luer tip 36 having

.an external collar 37. ‘The.'_syri'nge 35 includes a -,

finger flange 38, a syringe barrel 39, a plunger cap 40
and a plunger ' assembly 41. Self-contained syringe
assembly package 34 further includes hollow tube 13 and
needle assembly 12 detachably mounted with interference

on distal 1luer tip 36 with luer hub 16. External

collar 37 is fitted into hollow tube 13 having flange
14 and needle shield 11 fitted within it. -Syringe
assembly 34 includes all other elements of the

previously descri_bec_i_' packaging assembly 10 with the

exception of the optional barrier 15. . Proximal portion
22 is sized to accept syringe exter."nal collar 37 with
an interference fit and accept needle shield rim 24.
Proximal portlon 22 preferably has a plufality of
sea11ng rlngs 27 1located prox1ma11y to projectlon 26

‘'sized to contact cooperatively external collar 37 with
‘an interference - fit. The  cooperative contact

substantially provides a barrier to the passage of

This Sheet Has Been Replaced -
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miéroorganisms. The syringe assembly as shown in Figs.
2 and 4 and described above, when terminally

sterilized, serves as a self-contained package

providing microbial isolation of the fluid path of the
syringe ‘and the neédle as well as the exterior of the"
needle, thus eliminating the ' need for additional'-
packaging. ' - ' '

Refér;ing to Figs. 5 and 6, an alternate embodiment -
of the instant invention is illustrated. - In . this '

- alternate embbdiment the structure of the hollow tube

13 is substantially similar to the émbodiment presented

" in Figs. 1-4. - Accordingly, substantialiy similar
components that perform substantially'similar functions

will be numbered identically to that component of the
embodiment of Figs. 1-4 except that a suffix "a" will
be used. In this embodiment, an alternate placement is

made of projection 26a on proximal portion inner wall
' 25a. Projection 26a is located proximally to interface
- 23a. Projection 26a is'Shaped:to allow passage of rim

24a of shield 1la with movement in a distal difection

- -and to res1st nmvement of rim 24a with movement in a

proximal dxrectlon The proximal placement 'of
projection 26a on prqximal -portion inner wall 25a
permits proximal movement of shield. lla from interface
23a within portion 22a to allow exposure of needle hub
16a after removal of microbial barrier 15a for mounting
a syringe. The microbial barrier 1Sa can be removed by
use of tab 29a, or alternatively, barrier 15a can be
érovided.without a tab. In this case barrier 15a would
be removed by a proximal movement of needle shield 1la
from shoulder 23a to proje_cti-on 25a, pushing hub 1l6a
against barrier 15a and detaching it from flange 18a.
This ability for proximal. movement avoids contact 'of:

_This Sheet Has Been Replaced
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the sterile hub 16a with the non-sterile package
exterior. The design provides for retaining needle
shield 1la within ‘hollow tube 13a to provide added
needle stick protection af_ter improper di-s_'posal. | '

A benefit of the design of tube 13 is that
placement of projection 26 or’ 26a may be simply

" accomplished when the tube is formed by injection

molding by the use of alternate mold cores. Alternate
cores can also be used to size the bore to suit
pa_rticulér size needle shields and for -presence or

absence and location of sealing rings. Tube 13 may be - -
‘formed from a 'plastic, preferably _polypropylene.

polyamide, polyethylene, polyvinylchloride,
polycarbonate and polystyrene, preferably
polypropylene, and the like.

" The barrier which is used to cover the tube f£lange

~can be a molded cap ‘or preferably is a peelable’

membrane seélected from the group consisting of paper,
non—Woven fabric and film. Médical device packages
having all openings with ba'rrie:s to the passage of
microorganisms can be ' completely assembled and then

'subjected to terminal sterilization conditions by

exposure to jonizing radiation, gas sterilization or
any other method for which the materials employed in
the manufacture of the device and package comporients
have been qualified. Fo'llowin'g ~ this  terminal
sterilization, the device, or in the case of the
self-contained syringe assembly, the fluid path, will

-remain sterile until the package is opened.’

In addition to having the 'peelabl.e' membrane present
in several embodiments of the invention as a
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tamper—.'e\'ridence_, one’ Can'empioy heat shrink bands or
heat stakes at caps or at t‘he ‘several interference

"junctlons present ‘on the dev1ce as indicia of package_
' 1ntegr1ty

In the case of improper disposal, t'h'e presence of

the non-removable hollow tube over the needle shleld

substantlally ' serves as. a secondary barrler to
ac01denta1 needle sticks by a needle protrudlng through

 the sidewall of - the shield. . Such a protrus:Lon could

occur as a result = of improper technlques like -

_ resh1e1d1ng of a needle which was bent during usage.'-

Following this usage, subsequent safe ‘handling by
service personnel unknowingly handli'ng' the product for
disposal is Substanf'ially facilitated because the
hollow tube will - still 1likely be present on the
shield. | | “

Thus it can be seen that the invention of a medical

device package having a non-removable secondary barrier

which serves as a packaging assembly and a barrier to
guard again'st personnel contact with an. improperly
disposed of used needle represents an 1mprovement to

the state of medical device’ packaging.

" This Sheet Has Been Replaced
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1. A packagmg assembly fora medxcal device compnsmg
. a contamer for receiving a medical device having a distal and a proxlmal end,
an external surface and a sidewall, said external surface of said container havmg a rim
at said proxlmal end extendmg outwardly therefrom; :

a formed generally cylindrical hollow tube having a proximal end and a distal
end, an exte_mal_side and an internal 'éide'fohning a sidewall, said proximal end and
" gaid distal end of said tube being open so as to form an open bore extending
therethrough said proxlmal end of said tube havmg a flange extending outwardly
from said extemal side thereof, said flange including a generally planar surface
. having an opening to said bore; and '

said container being sized so that said distal end thereof fits shdably within said
open bore of said tube, said tube having within said bore a distal portion and a
proximal portion adjacent to said distal portion at an interface, said tube distal portion
s1zed to allow passage of said container up to said outwardly extending nm, said
proximal portion of said tube bore sized to accept said outwardly extending rim of
said container, said tube proximal portion having an inwardly extending projection
 from the internal side thereof shaped to allow said rim of said container to be passed
thereover with movement in a distal direction and to resist passage of saJd nm with
movement in a proximal d1rectlon ' -

2. The packagmg assembly of claim 1 wherein said inward projection
pomon is located at a distance proxlmally from said interface sufficient to capture
- said rim of said container adjacent to said interface.

3.  The packaging assémbly of claim 1 wherein said inward projection is
located at a distance proximally from said interface to permxt slidable movement of
said rim between said mterfaoe and said prox1mal end of said tube.

4. The packagmg assembly of claim 1 wherein said dxstal poruon of said
tube extends over at least a portion of said container and said bore has a plurality of
raised sealing rings to contact cooperatively said external surface of said container

* r 1 L] .Q *
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with an interference, -said cooperative contact substantially forming a barrier to
passage of microorganisms and said extension of said tube over said container thereby |
acting as a secondary barrier to accidental personnel SthkS by a penetration of said
' medxcal devrce through said sidewall of said contamer

5.~ The packaging assembly of claim 1 wherein said flange further includes

a barrier to passage of nlioroorganisms said barrier including a peelable membrane

bonded to said flange and selected from the group consxstmg of paper, non-woven
' fabnc and film - :

| 6. The packaging assembly of claim 1 wherein said tube is formed from a
plastic selected from the group consisting of polypropylene, polyamrde polyethylene,
polyvmylchlonde polycarbonate and polystyrene

7. A packagmg assembly for a medical device comprising:
a container for receiving a medical device havmg a distal and a proximal end,

- - an external surface and a sidewall, said external surface of said contamer havmg a rim

at said proxlmal end extending outwardly therefrom;
~a formed generally cylindrical hollow tube having a proxlmal end and a distal

‘end, an external side and an internal side fomung a sidewall, said proximal end and
said distal end of said tube being open so as to form an open bore extendmg
' therethrough said proximal end of said tube baving a flange extendmg outwardly
from said external side thereof, said flange mcludmg a generally planar surface
having an opening to said bore; '
R said container being sized so that said distal end thereof fits slidably within said

open bore of said tube, said tube having within said bore a distal portion and a
proximal portion adjacent to said distal portion at an interface, said distal portion
sized to allow passage of said container up to said outwardly extending rim, said
proximal portion of said tube bore sized to accept said outwardly extending rim of
said container, said proximal portion havmg an mwardly extending proyectron from
the internal side thereof shaped to allow said rim of said container to be passed
~ thereover wrth movement in a distal direction and to resist passage of said rim with
movement in a proximal direction;

A
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said distal portion of said tube extending over at least a portlon of sald container
and said bore having a plurality of raised sea]mg rings to contact cooperatlvely said

_ external surface of said container with an interference, said cooperative contact

substantially forming a barrier to passage of microorganisms and said extension of
said tube over said container thereby acting as a secondary barrier to accidental
| personnel sticks by a penetration of said medlcal dev1ce through said sidewall of said

container; and : |
° ‘means for providing a bamer to passage of mlcroorgamsms past sa1d flange

8. A synnge assembly comprising:

a syﬁnge having a d1sta1 luer tip for detachably mountmg a needle and having
an external collar on said distal tip; _

a needle assembly comprising a proxunal luer hub and a needle affixed thereto -
. said hub detachably mounted on said distal syringe tip; |

a needle ‘shield having a distal and a proximal end, a generally cyhndncal |
sidewall having an external surface sized to removably fit at said proximal end with
~an interference over at least a portion of said proximal luer hub to enclose a needle of
said needle assembly, said shield having a rim extending outwardly from said external
surface at said proximal end thereof;

a.formed generally cylmdncal hollow tube having a proximal end and a distal
end, an external side and an internal side forming a sidewall, said proximal end and
said distal end being open so as to form an open bore extending therethrough, said
proximal énd of said tube havmg a flange extending outwardly from said external
~ surface thereof, said flange mcludmg a generally planar surface havmg an opening to
said bore, said bore having a distal portion and a proximal portion adjacent to said
distal portlon at an mterface said bore sized so that said- distal end of said needle
 shield fits through said proximal portion and slidably through said distal portion of

" 'said bore so that said rim of said shield engages said interface, said proximal pomon

of sald bore havmg an mwardly extending projection located proximally to said
interface, said projection shaped to allow said rim of said shield to be passed
thereover with movement in a distal direction and to res:st passage of sa1d rim with
~ movement in a proximal direction; and ' |
~ said proximal portion of said bore having a plurahty of ralsed seal nngs located
proxlmally to said inward pmjectlon sized to fit cooperatively with said external collar _

* c L M S *
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of said syringe luer tip with an interference, said cooperauon of said rings and sald '
collar functlomng substantlally as a barrier to passage of mxcroorgamsms

_ 9. The synnge assembly of claim 8 wherem sa1d inward projection is |
1ocated at a distance proximal to said interface in said tube sufficient to capture said _
rim of said needie shield adjacent to said interface.

'10. The syn'nge' assembly of claim 8 wherein said hollow tube distal portion
has a length covering at least a portion of said needle shleld said distal portion having
‘. within said bore a plurality of sealing rings sized to fit cooperatively with an
interference to said external surface of said needle shield, said cooperation of said
rings' and said surface functioning substantially as a barrier to passage of
mlcroorgamsms and said coverage of said needle shield by said tube thereby
substantlally serving to prevent accidental personnel sticks by serving as a secondary
. barrier to penetration of the needle through said sidewall of said shield.
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