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3,241,663
SURGICAL PACKAGE
William A. Kaepernik, Somerville, N.J., assignor to
Ethicen, Incorporated, a corporation ¢f New Jersey
Filed May 15, 1964, Ser. No. 367,844
4 Claims., (CL 206—63.3)

The present invention relates to interiorly sterilized
packages and to packages for frangible tubes, more partic-
ularly to inferiorly sterilized packages for sterile surgical
products such as sutures, which are adapted to maintain
the contents of the package sterile and to be opened in
such a way that the contents can be removed easily. with-
out contamination.

According to a preferred embodiment of this invention,
an interiorly sterilized package is provided which com-
prises a tube presenting a cylindrical neck defining an
open mouth at one end of the package, sterile contents
inside the tube, and a resilient cap closing the mouth of
the tube. The cap comprises a plugging section fitting
tightly into the mouth of the tube, a substantially cylin-
drical resilient skirt, and a pivot section connecting one
edge of the skirt with the plugging section. The skirt is
invertible from a first at-rest position extending axially
away from the plugging section beyond the neck of the
tube, to a second position depending from the pivot sec-
tion and axially overlapping the neck of the tube and
gripping the neck. The cap has a double sealing action
by virtue of the plugging section fitting tightly into the
mouth of the tube and sealing the mouth, on the one
hand, and the skirt fitting around the outer surface of
the neck of the tube to provide a secondary seal, on the
other hand. Since the skirt overlaps a portion of the
outer surface of the neck in the area of the mouth of the
tube and is in gripping relation therewith, the surface of
the tube surrounding the mouth also is maintained sterile
to assure that the contents of the package will not be
contaminated by contact therewith when the package is
opened. The package may be opened easily, merely by
inverting the skirt and removing the plugging section from
the mouth of the tube. To facilitate insertion of the plug-
ging section in the mouth of the tube and removal of the
cap therefrom, the plugging section itself is in the form
of a hollow cylinder open at the bottom and comprises
a cylindrical wall which is radially deformable to allow
the plugging section to adapt to, and fit tightly within, the
mouth of the tube.

In a preferred form of this embodiment, the cap com-
prises a tab attached to and depending from the resilient
skirt in the second, or overlapping, position of the skirt
for inverting the skirt by pulling upward on' the tab.
To assure that the package is not tampered with, or
taken to be sterile after it has been opened and closed
again without re-sterilization, a safety seal is provided
in the form of a sleeve of a film-like material sealed
around the lower edge of the skirt and across a portion
of the tab. This sleeve holds the skirt in position and
prevents the skirt from being inverted without tearing
the sleeves. Preferably, the safety sleeve is weakened
in the area of the tab so that the sleeve may be torn
easily to allow the skirt to be inverted by pulling the
tab upward against the sleeve:

In another preferred form of the invention, the tube
is made of a frangible material, such as glass, and has
an open mouth at only one end, and the outside diam-
eter of the cap closing the mouth of the tube, in the
second or overlapping position of said skirt, is greater
than the outside diameter of the tube. Several of these
tubes may be packed together in a secondary package,
such as a cardboard box, in parallel alignment with one
another with the caps of adjacent tubes located at op-

10

15

20

25

30

35

40

55

60

65

70

2

posite ends of the package and in contact with the tubes
of one another. Thus, a secondary package is provided
wherein the frangible tubes cannot possibly contact one
another directly because they are spaced apart by the
overlapping skirt portions of the resilient caps. This
provides a shock-proof container which assures that the
tubes will not crack or break during shipping and han-
dling of the secondary container.

Other and further advantages of the packages of this
invention will appear to one skilled in the art from the
following description and claims taken together with
the drawings wherein:

FIG. 1 is a front view partly in elevation and partly
in section of a primary package according to a pre-
ferred embodiment of this invention.

FIG. 2 is a side elevational view of the package of
FIG. 1.

FIG. 3 is an enlarged view in elevation of the top end
of the package of FIG. 1.

FIG. 4 is a sectional view along the line 4—4 of
FIG. 3.

FIG. 5 is an elevational view similar to FIG. 3, but
showing the tab being drawn upwardly to tear the safety
sleeve and allow removal of the cap.

FIG. 6 is a view in elevation at the same enlarge-
ment as FIG. 3, and showing the cap in the upwardly
extending position of the skirt.

FIG. 7 is a sectional view taken along the line 7—7
of FIG. 6.

FIG. 8 is a view in perspective of the cap of the pre-
vious figures in the upwardly extending position of the
skirt.

FIG. 9 is a top plan view of several primary pack-
ages according to the embodiment of FIG. 1, packed to-
gether in a secondary package of this invention, with
the top of the secondary package removed for con-
venience in viewing.

FIG. 10 is a view partly in section and partly in eleva-
tion taken along the line of 16—10 of FIG. 9 and show-
ing the cover of the secondary container in phantom.

Referring to FIGS. 1-8 of the drawings, there is
shown a primary package according to this invention
which comprises a frangible tube 11 closed at the bot-
tom and having a neck 12 defining an open mouth 13
at the top. The top end of the tube 11 is closed by a
resilient cap 14, having a plugging section 15 which fits
tightly into the mouth 13 of the tube. The tube contains
a sterile surgical suture 16 wrapped around a reel 17 of
sterilizable sheet material having slits 18 therein to hold
the suture on the reel. The neck 12 of the tube is re-
duced somewhat in diameter from the body 19 of the tube
and presents a rim 21 of increased thickness immediately
surrounding the mouth of the tube. Thus, a shallow
annular groove 22 is provided between the rim 21 and
the body 19 of the tube.

The plugging section 15 of the cap is in the form of a
hollow cylinder open at the bottom and comprises a cylin-
drical wall 23 which is radially deformable inwardly
from its nmatural position to allow the plugging section
to adapt easily to and fit tightly within the mouth 13 of
the tube. The cap 14 further comprises a cylindrical
resilient skirt 25 attached to the plugging section of the
cap by a pivot section 26 molded integral therewith. The
skirt 25 is invertible from a first at-rest position extend-
ing axially away from the plugging section 15, as shown
in FIGS. 6-8, to a second position depending from the
pivot section 26 and axially overlapping the neck of the
tube, as shown in FIGS. 1-5. In its depending position,
the skirt 25 grips the neck of the tube, particularly the
outside surface of the rim 21 of the meck, immediately
surrounding the mouth 13 of the container., To assure
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that positive gripping action occurs between the skirt 25
and the rim 21, the normal (undistended) inside diam-
eter of the skirt in its depending position is less than
the outside diameter of the rim 21. Thus, a double seal
is provided in the container of this embodiment. The
plugging section 15 forms a seal with the inside surface
of the mouth 13, and the skirt 25 in its depending posi-
tion forms a seal with the outside surface of the rim 21
surrounding the mouth.

A tab 27 is molded integral with the skirt 25 of the cap
to facilitate inverting the cap from its depending position
to the extended position thereof, shown in FIGS. 6-8.
This may be accomplished merely by pulling upwardly
on the tab, as illustrated by the arrows in FIGS. 5 and 6.

To hold the cap in position on the neck 12 of the
tube and to assure that the container is not tampered
with or assumed to be sterile after it has been open and
reclosed, a safety seal is provided in the form of a sleeve
28 of film-like material sealed around the lower edge of
the skirt 25 in its depending position and over a
iportion of the tab 27, as shown most clearly in FIGS. 1-5.
The sleeve 28 grips the bottom edge of the skirt 25 and
pulls it into the annular groove 22 on the neck of the
tube, thus assuring that the skirt is held tightly against
the outer surface of the rim 21. In addition, the safety
sleeve 28, itself, is now necked in, or reduced in diameter
slightly, so that it cannot possibly be removed from the
package by sliding it over the cap 14. This assures that
the package can only be opened by breaking the safety
sleeve 28, thereby giving a clear indication of whether or
not it has been previously opened or tampered with.
Preferably, the sleeve 28 is weakened in the area of the
tab 27, such as by lines of perforations 29 at each side
of the tab, so that the sleeve may be torn and removed
easily and the skirt inverted when the tab is pulled up-
ward against the sleeve.

In operation, the contents of the tube 11, preferably al-
ready in a reasonably sterile condition, are inserted in
the tube and the tube and contents are then sterilized to-
gether to assure that the interior and all sealed-off por-
tions of the container are sterilized. There are various
ways this may be accomplished. For instance, if the tube
is to be packaged wet, a sterilizing fluid such as a small
amount of ethylene oxide in alcohol may be inserted in
the tube with the contents, and the cap itself may be
dipped in the same fiuid prior to positioning it on the
tube. The safety seal then is applied tightly around the
lower edge of the skirt after the skirt has been snapped
over the neck of the tube. The sterilizing fluid inside

the tube 11 then sterilizes the inside surface of the tube :

and its contents.

If on the other hand, the contents of the tube 11 are
to be packaged dry, a wicking thread, not shown, may
be arranged between the cap 14 and the neck of the tube
so that after the cap is in position on the tube, the in-
side surface of the container and its contents may be
sterilized by exposing the package to an atmosphere of
ethylene oxide gas under sufficient pressure to cause the
gas to enter the tube along the wick. After a sufficient
sterilizing period, the wick is withdrawn from the tube
and the safety seal 28 is applied to assure that sterility
is maintained,

When it is desired to use the contents of the package,
the exposed end of the tab 27 is gripped and pulled up-
wardly as shown in FIG. 5 to cause the safety seal 28
to tear through the perforations 29, and invert the skirt
25 of the cap, all in one upward motion of the tab. When
the cap is inverted it may be removed easily from the
tube by the fingers holding the tab without the necessity
or likelihood of contacting the rim of the package. One
finger may conveniently be placed within the cup,
formed by the extended skirt 25, for this purpose.

The resilient cap 14 of the package of this invention
may be formed from any suitable resilient material which
will not contaminate the contents of the container and
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4
which is capable of accomplishing the objects of the in-
vention in the form indicated, Natural rubber has been
found suitable for this purpose. Similarly, the safety seal
sleeve 28 may be formed from any suitable material,
such as cellulose film sold by E. I. du Pont de Nemours
& Co. of Delaware, under the trademark Cel-O-Seal.

FIGS. 9-10 illustrate an embodiment of this invention
wherein a plurality of primary packages, or tubes 11,
according to the embodiment of FIG. 1, ten tubes to be
exact, are packed together in a secondary container, or
enclosure, in the form of a cardboard box comprising
a rectangular bottom section 31 and a corresponding
telescoping rectangular 1id 32. The bottom section 31 of
the box comprises opposed side walls 33 and opposed end
walls 34, respectively spaced to accommodate the length
of the tubes and the combined widths thereof. In the
embodiment of FIG, 1, the outside diameter of the cap
14 in the second, or overlapping, position of the skirt
25, is greater than the overall outside diameter of the
tube, itself. Thus, when a plurality of the containers of
FIG. 1 are packaged together, as shown in FIGS. 9 and
10, with the containers arranged in parallel alignment
with one another in such a way that the caps 14 of ad-
jacent containers are located at opposite ends of the box
and in contact with the tubes 11 of one another, the
tubes themselves are held firmly in position in spaced
relation from one another. In other words, each tube
11, be it formed of glass or some other frangible mate-
rial, is only in contact with the resilient rubber caps 14
of adjacent tubes and, at the end of each row, with one
side of the box itself; and cannot contact or rattle against
the other tubes during shipment or handling. Thus, a
shock-proof package is provided wherein the frangible
tubes are prevented from cracking or breaking.

Having now described the invention in specific detail
and exemplified the manner in which it may be carried
into practice, it will be readily apparent to those skilled
in the art that innumerable variations, applications, modi-
fications and extensions of the basic principles involved
may be made without departing from its spirit or scope.

Wherefore I claim:

1. An interiorly sterilized package comprising a tube
presenting a cylindrical neck at one end of the package,
said neck having an open mouth and a cylinderical out-
side surface immediately surrounding said mouth, sterile
contents inside said tube; a resilient cap closing said
mouth; said cap comprising a plugging section fitting
tightly into the mouth of the neck, a substantially cylin-
drical and resilient skirt, and a pivot section connecting
one edge of said skirt with said plugging section, said
skirt being invertible from a first at-rest position extend-
ing axially away from said plugging section beyond said
neck to a second position depending from said pivot sec-
tion and axially overlapping the meck of the tube in
gripping contact with said neck over and beyond the
cylindrical outside surface thereof and all around said
cylindrical surface to maintain said surface sterile; and a
safety sleeve sealed around the lower edge of the skirt and
overlapping the surface of said tube below the skirt in the
second position of the skirt to hold the skirt in this posi-
tion and prevent the skirt from being inverted without
tearing the sleeve; said resilient cap further comprising
a pull tab integral with and depending from said resilient
skirt to a position below the lower edge of said sleeve
in the second position of the skirt for simultaneously
tearing the safety sleeve and inverting the skirt by pull-
ing upward on the tab; said plugging section sealing off
the mouth of said tube, and said skirt in its second
position covering said neck around its cylindrical mouth
to assure that the contents of the package are maintained
sterile prior to removal of the cap from said tube and
that a sterile zone is provided surrounding said mouth
to avoid contaminating the sterile contents of the package
upon removal of said contents from the tube, and said

‘safety sleeve assuring that the sterile zone is maintained
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and providing a tamper proof feature since the skirt can-
not be inverted to remove the cap without tearing the
sleeve, whereby the package may be opened easily merely
by pulling on the tab to simultaneously tear the safety
sleeve and invert the skirt to allow removal of the cap
from the tube,

2. A sterile package according to claim 1, wherein the
plugging section is in the form of a hollow cylinder open
at the bottom and comprises a cylindrical wall which is
radially deformable to allow the plugging section to adapt
to and fit tightly within said mouth.

3. A sterile package according to claim 1, where the
safety sleeve is weakened in the area of the tab so that
the sleeve may be torn and removed easily and the skirt
inverted by pulling the tab upward against the sleeve.

4. A sterile package according to claim 1, wherein the
safety sleeve constricts the skirt and has an inner diam-

6

eter less than the outside diameter of the cap between
the sleeve and the top end of the cap.
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