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SELF-CONTAINED STERILE SYRINGE
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Int. Cl. A6lm 5/32; Ad5c 11/00

U.S. Cl 128218 11 Claims

ABSTRACT OF THE DISCLOSURE

A hypodermic syringe of a self-contained one-piecz
type including a plunger, cap and barrel combination. A
pressure or heat sensitive sterile sealing band, permeable
to the passage of the gases of sterilization, applied to the
cap and plunger thereby securing ths same to the barrel
so that the inner syringe structure may be sterilized and
maintained sterile without additional packagingz.

BACKGROUND OF THE INVENTION

In the medical field, as evidenced by theg prior art,
hypodermic syringes and related structures, for example,
needle assemblies, scalpel blades, etc., have been and are
presently sterilized while within a package to obviate
handling of sterile components and maintained in the
sterile condition by the agency of the same external pack-
aging structure. Thus, the implement is first packaged,
sterilized and stored until used by a physician or nurse.

Generally the packages are composed either wholly or
partially of transparent plastic sheet material which is
securely sealed and after sealing being capable of being
sterilized by gas. The sealing structure provides ready ac-
cessibility to the package interior for removal, without
unnecessary handling and consequent contamination of
parts, when desired for use. Sterile packaging of this type
is discussed, for example, in United States Patent No.
3,036,700, issued on May 29, 1962 and assigned to the
ass’gnee of the present invention.

While this type of packaging of hypodermic syringes
under sterile conditions is recognized and the widely ac-
cepted mode of operation within the medical field the
present invention provides, by means of a self contained
sterile hypodermic unit, an improvement over heretofore
known methods of sterile packaging.

BRIEF SUMMARY OF THE INVENTION

Thus, the present invention seeks to provide an im-
provement over conventional packaging techniques and
particularly relates to a self contained sterile disposable
hypodermic syringe having, without the benzfit of an ex-
ternal package, a sterile fluid path for gas sterilization.

In broad terms the invention is directed to a sterile dis-
posable self contained syringe assembly. The assembly in-
cludes an elongated barrel which provides part of the final
package and which is adapted to support at one end a
needle cannula unit, a cap receivable over the needle can-
nula support end, a plunger-piston member received with-
in the other barrel end for reciprocable movement and
closing said other end, both the cap and plunger-piston
member forming a substantially smooth extension of the
barrel, and an adhesive gas permeable wrap received on
the smooth surfaces and at the junctures between parts
thereby to s=cure the assemblage and allow for as well as
maintain sterilization of components.

It is therefore an object of the present invention to pro-
vide a hypodermic syringe unit in the form of a self con-
tained sterile assembly, thereby to obviate the heretofore
required external packaging.

Other objects and advantages of the present invention
will readily come to mind as the following description to
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be read in conjunction with the several figures is devel-
oped.
BRIEF DESCRIPTION OF THE FIGURES

The accompanying drawing illustrates and forms a part
of the present invention. By this drawing

FIGURE 1 is a side view of the assembled self-con-
tained syringe;

FIGURE 2 is a broken apart cross-sectional view of
the syringe as seen along the line 2—2 in FIG. 1;

FIGURE 3 is a view in cross-section as seen along the
line 3—3 in FIG. 2;

FIGURE 4 is a greatly enlarged plan view of one form
of a pressure sensitive sterile gas permeable sealing band;

FIGURE 5 is a cross-sectional view of the band as seen
along the line 5—5 in FIG. 4;

FIGURE 6 is a cross-sectional view, similar to the
showing of FIG. 5, of a second form of band;

FIGURE 7 is a greatly enlarged plan view of yet an-
other or heat semsitive form of gas permeable sealing
band; and

FIGURE 8 is a cross-sectional view of the band as
seen along the line 8—8 in FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The self-contained syringe of the present invention,
shown in FIG. 1, is generally denoted by the numeral 10.
The syringe, which is to be more particularly described
with reference to the remaining figures, includes a cap 12
and a plunger 14 both of which are sealably connected to
a barrel 16 by means of a gas permeable paper wrap 18.

The syringe is considered to be of the disposable type
anad, as such may be formed of a plastic material, such as,
for example, polyethylene or polypropylene, to name a
few. These materials, in addition to other plastics have
been recognized as being suitable for the manufacture of
disposable type syringe parts.

The barrel 16 is of an elongated cylindrical construc-
tion including an outer wall 20 defining an internal cham-
ber 22. One end of the barrel is open and the other end is
provided with an end wall 24. The end wall 24 is lon-
gitudinally spaced from the barrel wall extremity at the
closed end thereby to define a skirt portion 26. A nipple
28 having an internal bore 30 in communication with the
barrel bore 22 is integrally or otherwise connected to the
end wall 24. Needle cannula 31 is by any suitable epoxy
bonding system secured within the bore. The nipple, as
roted in FIG. 2, is supported in a manner so as to be
coaxial of the barrel skirt 26 and of an extended longitu-
dinal length. This length is substantially equal to the
length of the skirt. To be discussed in more detail below
the nipple 28 carries a plurality of radially outwardly di-
rected longitudinal ribs 32, for example, three ribs spaced
at angles of 120°. Each point on the rib surfaces lies
within a cylindrical plane which is, also, coaxial of barrel
skirt inner surface and radially spaced therefrom.

A collar 34 whose wall thickness is generally similar
to the thickness of the barrel wall is integrally or other-
wise carried at the open end of the barrel 16. The inner
diameter of the collar is somewhat larger than the inner
diameter of the barrel and is connected to the latter by a
smooth tapered surface 36. Ears 38 are carried by the
collar portion and by means of a pattern of protuberances
49 providing a somewhat roughened surface on one side
of each ear the syringe may be positively grasped during
use.

Cap 12, as seen in FIG. 2, includes a center cylindrical
portion 42 having an outer surface diameter which, when
the cap is mounted upon the barrel, forms a smooth ex-
tension of skirt 26. Projecting from the central cylindrical
portion and extending in opposite directions is a section



3,485,239

3
44 which tapers to a closed end 46 and a sleeve 48. The
sleeve 48 is so dimensioned that its longitudinal length is
slightly less than the length of the barrel skirt 26 and its
outer diameter is slightly less than the inner diameter of
the same. Additionally, the inner diameter of the skirt 48
is slightly less than the diameter of the cylindrical plane
defined by the ribs 32. In this manner the sleeve 48, when
mounted on the barrel 16, is forced to yield slightly. Due
to this slight yielding and the tendency of the sleeve to
return to its original shape a relatively tight friction fit i3
obtained between the cap sleeve and the nipple ribs. Al-
though slightly exaggerated in FIG. 2 an opening 49 re-
mains between the cap cylindrical portion 42 and the skirt
26 when the cap is so received.

Plunger 14 is illustrated in FIG. 2 and includes a
piston rod 50 carrying at one end a piston member 52.
The piston member 52, formed of an elastomeric mate-
rial, such as, rubber or polyisoprene, is received on the
rod 50 in any suitable manner. Receipt, for example, may
be accomplished by providing the piston with an internal
socket (not shown) which snap fits over a longtindinally
directed rod projection and bulbous end (not shown).

The piston member is provided with a pair of ribs or
rings 54. As shown, the ribs are longitudinally separated
by a small distance and as is well known in the art the
ribs 54, and necessarily the forward rib, are of a diameter
which is slightly in excess of the inner barrel diameter,
Thus, a friction fit is obtained between the piston and
the wall so that suitable fluids may be either aspirated or
expelled. As may be conventional the piston is lubricated
by a silicone material.

The piston rod 50 is of an elongated construction there-
by to permit reciprocable movement of the piston be-
tween the open end of barrel 16 to a substantially abutting
relationship at the end wall 24, The rod, so that there is
no binding during reciprocal movement of the piston and
rod through the barrel bore, is formed so as to provide an
annular space between its outer surface and the inner
barrel surface.

A head 58 is integrally or otherwise carried by the end
of the rod 50 opposed to the piston end. As is apparent
in FIG. 2 the outer diameter of the head portion 58 is
substantially identical with the outer diameter of collar
34 carried by barrel 16. Thus, when the piston is disposed
at the wall end the collar and head define a substantially
continuous cylindrical surface, separated by a slight gap
59,

A disc shaped flange 60 projects from head 58 and as
may be apparent this surface provides a thumb engaging
location upon which pressure may be exerted thereby to
expell any fluid from the barrel chamber.

Projecting from the head 58 in the direction of the
piston 52 is a second plurality of ribs 62. These ribs may
be and are shown as being mounted on the piston rod in
quadrature. The ribs are formed so that all points on
their outer surface lie in a cylindrical plane having a
diameter which is less than the inmer diameter of collar
34. The purpose for these ribs is to provide a fluid path
along the rod 50 and substantially eliminate any relative
movement between the barrel 16 and the rod 50 in direc-
tions other than the longitudinal direction.

The thumb engaging portion 60 may be provided with
a series of peripheral serrations 64 to aid in gripping
during withdrawal of the piston and rod from the barrel
and for economy in manufacture and ease in handling the
head and thumb engaging portion may be hollow.

FIGS. 4 and 5 show in greatly enlarged form one type
of a sterile sealing band 18 which may be used to secure
both the cap and plunger members to the barrel thereby
to provide an assembled unit that may be sterilized and
thereafter maintained in a sterilized condition without
the necessary employment of an exterior package. The
band of this form is a pressure sensitive band and allows
for the entry of sterilizing gases at the respective ends of
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the syringe. The gases then flow toward central internal
syringe locations.

In general terms the first, although not necessarily
preferred, band form includes a first paper layer 66 that
is provided with an adhesive coating 70 on both sides
thereby defining a pressure sensitive paper. The paper
may or may not be of porous character to allow for
sterilization but irrespective of its inherent porosity, due
to the adhesive, the pressure sensitive layer is imperme-
able to the gases of sterilization. Thus, this layer is
die-cut in zones 68. A second layer of web material 72
which is sufficiently porous to allow for sterilization of
internal syringe structure, but of close enough texture as
to resist the passage of pathogenic organisms therethrough
after sterilization procedures and during storage under
normal conditions, provides a backing for the pressure
sensitive layer. Thus, without causing a break in the
plunger in the mounted position on barrel 16 (FIG. 1)
the syringe unit may be sterilized.

A second type of pressure sensitive sealing band which
may be used in the manner as discussed in relation to the
seal of FIGS. 4 and 5 is seen in FIG. 6 and denoted by
the numeral 18", This band is in the form of a permeable
paper layer 74, such as the paper web 72, which carries
on one side a layer of any suitable thermosetting resin

76, permeable to gases prior to a final cure, and a pattern

coated layer 78 of adhesive. A paper of this type is dis-
closed in Hermanson et al. Patent No. 3,123,210. For
further detail reference may be had to the patent. The
paper which is formed in this manner is suitably adapted
to secure the cap and plunger to the syringe barrel and
due to the pattern coating of the adhesive the gases of
sterilization are capable of passing from the sterilizing
chamber, through both the resinous and paper layers, and
into the inner portions of the syringe. Once the syringe
has been sterilized the unit may be appropriately heat
treated so that the resinous layer 76 is cured thereafter
to prevent any communicable fluid flow between the in-
terior of the syringe and the atmosphere.

A third and preferred form of sealing band is denoted
by the numeral 18"’ in FIG. 7. This band is of the heat
sensitive type, a type which is generally recognized as
being tamper proof and capable of providing evidence of
tampering. The band includes a permeable paper web 80
which is similar to the web material 72 described in
relation with FIG. 5. An emulsion 82 is pattern coated
on the web. The particular pattern of FIG. 7 is shown for
exemplary purposes only but it should be understood
that the emulsion is applied in a pattern of some form.

As previously discussed, on assembly of parts, gaps 49
and §9 are provided in communication with the syringe
interior. The emulsion, being impermeable to the flow
of sterilizing gases, thus eliminates, when adhesively ap-
plied to the syringe as in FIG. 1 upon the application of
activating heat, any continuous path from the band edges
to the juncture of parts. Thus, gas passage is through the
permeable paper at each gap 49 and 59. The band form
of FIG. 4 likewise eliminates a possible path from the
band edge to the juncture.

The method and manner by which the bands 18, 18’
and 18", discussed in relation to FIGS. 4-8, are formed
does not fall within the confines of the present invention
and therefore will not be discussed at this point. Suffice
it to say that those skilled in the paper arts are familiar
with both the method and machines by which papers may
be pattern coated or continuously coated and die-cut, as
discussed above. )

Returning to FIGS. 1 and 2, it is seen that both the
cap 12 and the plunger 14 are secured to the barrel 16
by an adhesively secured band, either the band 18, 18" or
18", as discussed. Thus, in the assembled form and with-
out the need for the heretofore necessary external pack-
aging to maintain, under normal storage conditions, ste-
rility the self contained syringe may be sterilized. Con-
ventional treatment methods and apparatus by which the
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syringe is subjected to the gases of sterilization, for ex-
ample, ethylene oxide, which effectively kills or destroys
bacteria, viruses, spores, and microorganisms in contact
therewith, may be employed.

Thus, among others, the several objects of the inven-
tion as specifically afcrenoted are achieved and the ad-
vantages are apparent. While the invention has been de-
scribed in its preferred embodiment this description has
been for the purpose of illustration not by way of limita-
tion for obviously numerous changes in construction and
rearrangement of the parts may be resorted to without
a departure from the spirit and scope of the invention
as defined by the appended claims.

Having now described the invention, I claim:

1. A sterile disposable self-contained syringe assembly
comprising an elongated cylindrical barrel having an end
wall, a fluid delivery nipple having a bore for communi-
cation with the barrel chamber and being provided with
a plurality of radially outwardly directed longitudinal ribs
having an overall diameter which is less than the outer
diameter of said barrel, said nipple being supported by
said end wall so as to extend generally coaxially of the
barrel, a cap received on and supported by said mipple
ribs for substantially closing said bore to the atmosphere
yet removable thereby to allow receipt of a hub and
hypodermic cannula, said cap forming generally a smooth
extension of said barrel wall, a piston element carried at
one end by an elongated piston rod of relaiively smaller
diameter, said element and rod being disposed within said
chamber for reciprocable movement toward and away
from said end wall, a head and fingsr gripping member
carried by the other ernd of said piston rod, said gripping
member providing generally a smooth extension of said
barrel wall open end and substantially closing the same
to the atmosphere when said piston and rod is adjacent
said end wall, and a wrapping means adapted to permit
the passage of sterilizing gases applied at said barrel ends
for securing said gripping member and cap to the barrel
thereby to retain all parts assembled and allow for the
internal sterilization of the assembled self-contained
syringe unit and the maintenance of the same in the ster-
ilized self-contained condition.

2. The assembly of claim 1 wherein said end wall is
spaced from the barrel wall exiremity thereby to define a
barrel skirt and said nipple length is substantially the
length of said skirt.

3. The assembly of claim 2 wherein said cap is pro-
vided with a skirt that is received within the opening be-
tween the barrel skirt and ribs and frictionally retained
by the latier, said cap skirt having an outer diametrical
and longitudinal dimension thereby to define an open fluid
flow path from the atmosphere to the barrel chamber.

4. The assembly of claim 2 wherein the inner cap skirt
diameter is less than the rib diameter so that said cap
skirt vields upon receipt on said nipple whereby the in-
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herent resiliency of said skirt to return to the initial con-
figuration provides said friction fit.

5. The assembly of claim 1 wherein said wrapping
means includes a pressure sensitive band having die-cut
zones and a paper backing permeable to the flow of ster-
ilizing gases.

6. The assembly of claim 1 wherein said wrapping
means includes a paper permeable to the flow of ster-
ilizing gases having a pressure sensitive adhesive pattern
coated on one side and a heat setting resin on the other,
said resin, until set by a heating cure, allowing the pas-
sage of said gases.

7. The assembly of claim 1 comprising a second plu-
rality of ribs, said ribs being formed on said piston rod
and projecting from said head and finger gripping mem-
ber for stabilization of the rod in said barrel chamber.

8. The assembly of claim 1 comprising a pair of ears
projecting from said barrel wall to provide a finger en-
gaging surface during the aspiration and expulsion of
fluids.

9. The assembly of claim 1 comprising a needle can-
nula being received within said nipple bore and retained
by an epoxy bonding system.

16. The assembly of claim 1 wherein said wrapping
means includes a paper web permeable to the flow of ster-
ilizing gases and an adhesive emulsion carried by one
sids, said wrapping means bzing adhesively secured to
said barrel ends, cap and gripping member by the ap-
plication of emulsion activating heat thereby providing
2 heat sensitive wrap.

11. The assembly of claim 18 wherein said emulsion
is pattern coated on said web thereby to eliminate any
continuous path from the band edges to the juncture
between the barrel, cap and gripping member.
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