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This - mvention relates to the packagmg of"

sealed suture tubes, and partlcularly relates to
a package containing sealed suture tubes wherein .

the tubes are maintained in a sterile condition
and breakage of the tubes in transit is minimized.

It has become an accepted practice of the

medical profession to .use sterilized surgical
sutures which have been sealed in glass tubes con-

taining a sterile suture tubing fluid which main- |

tains the suture in a soft and pliable condition.
The outside surface of the glass tubes are not

sterile as the tubes are received by the surgeon .
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~ or hospital, and it is necessary that the exterior

of the suture tubes be sterilized before the tubes
are opened in order that the sutures may not
become contaminated as. they are removed irom
the opened tubes.
by surgeons and hospitals for sterilizing the out-
side surfaces of the tubes when non-boilable
sutures are used has been to.wash the exteriors
of the tubes with germicidal soap and water or
other ‘solvent, followed by rinsing and drying.
The tubes are then placed in a sterile glass storage
jar, and a sterilizing solution is poured over them;
the jar is then covered. It has been found

necessary to place the tubes in a sterilizing solu- -

tion at least 18 hours before they are to be opened.

Alcoholic_ solutions containing approximately .

70 per cent alcohol have been found satisfactory
" gs stérilizing solutions because the tubes will sink

and remain submerged as their specific gravity .

is greater than that of 70 per cent alcohol. It
is customary to add an additional bactericidal

agent to the 70 per cent alcohol solution, and,

agents such as potassium mercuric iodide, form-
aldehyde solution, and a combination of iodine
and sodium iodide have been used for this pur-

The established practice used
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uncertainty as to the sterllity of the exterior of
the tubes, and the inconvenience of the 18-hour
waiting period which is necessary for the tubes
to spend in the sternizing ‘solution is a further:
disadvantage.

It is an object of this invention to supply the
medical profession with a tubed suture in which
the exterior of the tube is sterile.-

It is another object of this invention to supply‘
the medical profession with a tubed suture whose
exterior surface is maintained sterue for an in-
definite period of time.

It is still another object of this invention to
package a plurality of tubed® sutures: in a
hermetically sealed container containing a steril-
izing solution which acts to maintain the exterior

" surfaces of the tubes sterile and in addition acts
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pose. Aqueous solutions of the above bactericidal -

agents-have also been used, but in this case the
tubes may not sink as their specific gravity may
be less than the specific gravity of the solution,
and to insure that the tubes are submerged be-
neath the surface of the liquid, a sponge or fold
of gauze is customarily placed on top of the solu-
tion.. After the tubes have been in the sterilizing
solution for at least 18 hours, they may be safely

opened and used in the operating room without.

‘danger of contamination of the suture from the
exterior of the tube.

This procedure for insuring against; contamina--

tion of sutures upon opening of the suture tubes
is disadvantageous because the many operations
involved require - a substantial amount of a

surgeon’s or & hospital nurse’s time. The many-

operations necessary also result in a degree of
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as a hydraulic. cushioning agent to prevent’
breakage of suture tubes during shlpment

Still other objects will be apparent from the
drawing, the following descriptive material, and
the appended claims.

In the following descriptlon, reference will be
made to the accompariying drawing forming part
hereof and in which

Fig. 1 represents a side. elevatlon of an assembled
hermetically sealed container containing suture
tubes and sterilizing solution;

Fig. 2 represents a ‘vertical section of the con-
tainer showing the suture tubes and sterilizing
solution; and

Fig. 3 represents a horlzontal section of the as-
sembled container along the line 3—3 of Fig. 2.

The objects of this invention are accomplished
by packaging a plurality of suture tubes immersed -
in a sterilizing solution w1thin a hermetically
sealed container,

Referring to the drawing, Figs. 1 -and 2 show
an assembled container unit {0 in which a plu-
rality of sealed glass tubes 16 containing surgical
sutures wound on'a notched strip 18 and a sterile

. tubing fluid 20 are immersed in a sterilizing solu-

tion 22 contained in a container body 12 which

is hermetically sealed to the container lid 4.
The preferred type of container, as shown in

the drawing, is preferably fabricated of metal

" and provided with a friction closure which has
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the advantage of lessening losses of the sterilizing
solution by evaporation after the container has
been opened initially. This type of closure also
decreases the possibility of contamination of the.
sterilizing solution. It is also preferred that the
assembled unit 10 be hermetically sealed and that
it be fabricated in such a manner that it may be
conveniently opened; one satisfactory fabrication
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is to have a key-tear-strip combination opening
element 28 as shown In Fig. 1.

Fig. 3 shows the arrangement of thé tubes 16

in the container 12. :

The sterilizing solution preferably having a
specific gravity less than that of the specific
gravity of the tubes is used in order that the tubes
remain submerged at all times. The sterilizing

solution used in the container may be an alcoholic .

solution containing approximately 70 per cent
alcohol and a germicidal agent such as potassium
mercuric iodide, formaldehyde, or iodine and so-
dium fodide. A sterilizing solution found partic-
ularly satisfactory consists of 70% isopropyl alco-
hol, 1% formaldehyde, 0.1% sodium nitrite, 0.1%
sodium bicarbonate, and water q. s. ad 100%.
In this solution the sodium nitrite and sodium bi-
carbonate serve as rust inhibitors, reducing cor-
rosion of the metal container wall by the'steril-
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container and detalls of composition of the steril-
izing solution without departing from the spirit
of the invention which is not limited in respect
to such matters or otherwise than as the prior art
and the appended claims may require.

"What is claimed i8: ‘

1. A shipping package of glass suture tubes
whose outer surfaces are sterile and which are
ready for immediate surgical use of the contained
sutures upon removal of the tubes from the
package at shipping destination, said package

. comprising: a. plurality of hermetically sealed
. glass suture tubes in substantially parallel rela-
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izing lquid. This type of sterilizing solution gg

(which is claimed in my copending application
Serial No. 79,888, filed March 5, 1949) is partic-
ularly advantageous since it is self-sterilizing and
therefore maintains the tubes in a sterile condi-
tion at all times. If the tubes are not opened and
used within a short period of time, evaporation
losses of the stetrilizing fluid may occur; more
sterilizing solution may then be added to bring
the volume of the said solution to a satisfactory
level.

It is an important aspect of this invention that
the hermetically sealed tubes and sterilizing
liquid may be transported or shipped without
Josses occurring through breakage of the tubes.
The sterilizing liquid in the container acts as a
hydraulic cushioning agent and prevents break-
age of the tubes which would otherwise occur in
shipping as a result of ordinary and normal
handling shocks. As a further insurance against
breakage of the tubes during transportation, a
fibrous mat, such as beer mat stock, in the shape
of a circular disk may be placed inside the con-
tainer at each end to cushion the ends of the
tubes which are normally the weakest points and
at which breakage most often occurs.

The hydraulic cushioning action mentioned in
the preceding paragraph may readily be visualized
by simply turning the attached drawing upside
down, thereby simulating the condition that
might occur during shipment of the package if the
container of Figure 2 should suddenly be inverted.
From an inspection of the drawing, it will be
apparent that, when the container is in the in-
verted position, the Hquid 22 will immediately
flow downwardly toward the newly presented
lower surface 14; that because of the space 26
existing between the tubes (Fig. 3) and the space
28 between the tubes and the wall (Fig. 2), the
tubes 16 will also move. downwardly through the
liguid in the container; that in so moving the
tubes will retain their substantially parallel rela-
tion; that they will sink through the liquid until
they come {0 rest against the newly presented
lower surface; and that, even though the tubes in
thus moving will be subject to direct impact, one
against another and/or against the container
wall, they will nevertheless be buoyantly sup-
ported and hydraulically cushioned against the
shock of such impact by the liquid 22 which (as
shown in Figure 2) covers the tubes and fills a
substantial proportion of the volume of the con-
tainer. .

It will be obvious to those skilled in the art to
which the invention relates that modification
may be made in details of construction of the

tion in a hermetically sealed container, and a
sterilizing liquid surrounding the tubes, substan-
tially covering the tubes and substantially filling
the container, whereby the tubes are hydraulically
cushioned against shock and continuously under
the effective influence of the stetrilizing liquid.
2. A shipping package of rigid but frangible
hermetically sealed tubes adapted to be ruptured
for removal of the contained material, whose
outer surfaces are sterile, and which are ready for
immediate surgical or medical use of the con-
tained material upon the removal of the tubes
from the package at shipping destination, said
package comprising in combination: a hermeti-
cally sealed container; a plurality of such tubes
vertically sustained in substantially parallel re-

30 lation within said container, said tubes being

movable within said container without substan-
tial disturbance of their parallel relation and sub-
ject in the normal use of a package to direct
impact one against another; and a sterilizing

a5 liquid surrounding and substantially covering the

tubes, and filling a substantial proportion of the
volume of said container, whereby said tubes are
hydraulically cushioned against shock and con-
tinuously under the effective influence of the ster-

40 ilizing liquid. -

3. A shipping package of glass suture tubes
whose outer surfaces are sterile and which are
ready for immediate surgical use of the contained

. sutures upon the removal of the tubes from the
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package at shipping destination, said package
comprising: a hermetically sealed, substantially
rigid container of substantially uniform horizon-
tal cross-section; a plurality of hermetically sealed
glass suture tubes vertically sustained in substan-
tially parallel relation within said container; and
g sterilizing liquid surrounding and completely
covering the tubes and fllling a substantial pro-
portion of the volume of said container; where-
by the tubes are hydraulically cushioned against
shock and continuously under the effective influ-
ence of the stetrilizing liquid.

4, A shipping package of suture tubes whose
outer surfaces are sterile and which are ready
for immediate surgical use of the contained su-
tures upon the removal of the tubes from the-
package at shipping destination, said package
comprising: a hermetically sealed substantially
rigid container of substantially uniform horizon«
tal cross-section; a plurality of hermetically-
sealed glass suture tubes vertically sustained in
substantially parallel relation within said con-
tainer, said tubes being movable within the con-
tainer without substantial disturbance of their
parallel relation; and a sterilizing liquid surround-
ing and completely covering said tubes and filling
a substantial proportion of the volume of said
container, whereby the tubes are hydraulically
cushioned against shock and continuously under
the effective influence of the stetrilizing liquid.

5. A shipping package of rigid but frangible
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hermetically sealed glass tubes adapted to be rup-
- tured for removal of the contained material,
whose outer surfaces are sterile and which are
ready for immediate surgical or medical use of the

contained material upon removal of the tubes.

from the package at shipping destination, said
package comprising: a substantially rigid liquid-
and-gas-tight sealed shipping container of sub-
stantially uniform horizontal cross section; a plu-
rality of such tubes vertically sustained in sub-
stantially parallel relation within said container,
said tubes being movable within the container
without substantial disturbance of their parallel
relation and subject in the normal use of the
package to direct glass-to-glass impact one
against another; and a sterilizing liquid having
a specific gravity less than the apparent specific
gravity of the tubes, surrounding and substan-
tially covering the tubes and substantially filling

the container, whereby said tubes, notwithstand-

ing the possibility of said glass-to-glass impact,
are hudraulically cushioned against the shock of
such impact during shipment and maintained
continuously under the effective infiuence of the
sterilizing liquid. ’

6. A shipping package of suture tubes whose
outer surfaces are sterile and which are ready for
immeédiate surgical use of the contained sutures
upon the removal of the tubes from the package
at shipping destination, said package comprising
a substantially rigid and substantially infrangible
container of substantially uniform horizontal
cross-section; a plurality of hermetically sealed
glass suture tubes vertically sustained in sub-
stantially parallel relation within said container
and hermetically sealed therewithin, said tubes
being movable within the container without sub-
stantial disturbance of their parallel relation; and
a sterilizing liquid: surrounding and substan-
tially covering said tubes and filling a substan-
tial proportion of the volume of the container,
whereby the tubes are hydraulically cushioned
against shock and continuously under the effec-
tive influence of the sterilizing liquid.

7. A shipping package of glass suture tubes
whose outer surfaces are sterile and which are
ready for immediate surgical use of the contained
sutures upon the removal of the tubes from the
package at shipping destination, said package.
comprising: a hermetically sealed, substantially
infrangible container having substantially rigid
side walls and opposed resilient ends, said con-
tainer being of substantially uniform horizontal
cross-section; a plurality of hermetically sealed
glass suture tubes vertically sustained in sub-
stantially parallel relation within said container;
and a sterilizing liquid surrounding and com-
bletely covering the tubes and filling a substan-
tial proportion of the volume of the container,
whereby the tubes are hydraulically cushioned
against shock and continuously under the effec-
tive influence of the sterilizing liquid.

8. A shipping package of rigid but frangible
hermetically sealed glass tubes adapted to be rup-
tured for removal of the contained material,
whose outer surfaces are sterile and which are
ready for immediate surgical or medical use of the
contained material upon removal of the tubes
- from the package at shipping destination, said
package comprising: a substantially infrangible
rigid, gas-and-liquid-tight sealed shipping con-
tainer of substantially uniform horizontal cross
section; a plurality of such tubes vertically sus-
tained in substantially parallel relation within
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sald container, said tubes being movable within
the container without substantial disturbance of
their parallel relation and subject in the normal
use of the package to direct glass-to-glass im-
pact one against another; and a sterilizing liquid
having a specific gravity less than the apparent
specific gravity of the tubes, surrounding and
substantially covering the tubes and substantially
filling the container, whereby said tubes, not-
withstanding the possibility of said glass-to-glass
impact, are hydraulically cushioned against the
shock of such impact during shipment and main-

" tained continuously under the effective influence

of the sterilizing liquid.

9. A shipping package of rigid but frangible
hermetically sealed tubes adapted to be ruptured
for removal of the contained material, whose
outer surfaces are sterile, and which are ready
for immediate surgical or medical use of the
contained material upon the removal of the tubes
from the package at shipping destination, said
package comprising in combination: a hermeti-
cally sealed metal can; a plurality of such tubes
vertically sustained in substantially parallel re-
lation within said can; and a sterilizing liquid
surrounding and substantially covering said tubes
and filling a substantial proportion of the vcl-
ume of said can, whereby said tubes are hydrauli-
cally cushioned against shock and continuously
under the effective influence of the sterilizing
liquid. i -

10. A shipping package of rigid but frangible
hermetically sealed tubes adapted to be ruptured
for removal of the confained material, whose
outer surfaces are sterile, and which are ready
for immediate surgical or medical use of the con-
tained material upon the removal of the tubes
from the package at shipping destination, said
package comprising in combination: a hermeti-
cally sealed metal can of substantially uniform
horizontal cross-section; a plurality of such tubes
vertically sustained in substantially parallel re-
lation within said can, said tubes being movable
within the can without substantial disturbance
of their parallel relation; and a sterilizing liquid
surrounding and completely covering said tubes
and filling a substantial proportion of the volume
of said can, whereby the tubes are hydraulically
cushioned against shock and continuously under
the effective influence of the sterilizing liquid.

11. A shipping package of suture tubes whose
outer surfaces are sterile and which are ready for
immediate surgical use of the contained sutures
upon the removal of the tubes from the package
at shipping destination, said package comprising:
a hermetically sealed metal can of substantially
uniform horizontal cross-section; a plurality of
hermetically sealed glass suture tubes vertically
sustained in substantially parallel relation within
sald can; and a stetrilizing liquid surrounding
said tubes, substantially covering the tubes and
substantially filling the can, whereby said tubes
are hydraulically cushioned against shock and
continuously under the ‘effective influence of the
sterilizing liquid.

12. A shipping package of suture tubes whose
outer surfaces are sterile and which are ready for
immediate surgical use of the contained sutures
upon the removal of the tubes from the package
at shipping destination, said package compris~
Ing: a hermetically sealed metal can of substan-
tially uniform horizontal cross-section; a plu-
rality of hermetically sealed glass suture tubes
vertically sustained in substantially parallel rela-
tion within said can, said tubes being movable
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Patent No. 2,470,494. May 17, 1949,

ADRIAN B. KENNISON
It is hereby certified that errors appear in the printed specification of the above
numbered patent requiring correction as follows:

Column 3, line 27, column 4, line 19, claim 1, line 56, claim 3, line 74, claim 4
and column 6, line 60, claim 11, for “stetrilizing” read sterilizing; column 4, line 33,
claim 2, for “a” before “package’ read the; column 5, line 22, claim 5, for “hudrauli-
cally” read hydraulically;

and that the said Letters Patent should be read with these corrections therein that the
same may conform to the record of the case in the Patent Office. :

Signed and sealed this 27th day of September, A. D. 1949,

[smav]

THOMAS F. MURPHY,
Assistant Oommissioner of Patents.
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