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3,315,802 
PACKAGE FUR STERILE STORAGE OF SURGICAL 

DEVICES AND ACCESSORIES 
Hans Christian Rannow L¢nholdt, Espergaerde, and Knud 
Maro Henrik Bjarngzl, Stenlose, Denmark, assignors to 
Novo Terapeutisk Laboratorium A/§, Copenhagen, 
Denmark, a Danish joint-stock company 

Filed Oct. 22, 1965, Ser. No. 501,752 
' Claims priority, application Denmark, June 21, 1963, 

2,966/ 63 
15 Claims. '(Cl. 206-56) 

This application is a continuation-in-part of applica 
tion Ser. No. 376,116, ?led June 18, 1964, and now aban 
doned. 

In surgery use is as known being made of a series of 
different devices, accessories and auxiliaries. The de 
mand on sterility of such devices, accessories and auxil 
iaries is still increasing. Among said devices, accessories 
and auxiliaries may e.g. be mentioned suture and ligature 
materials, haemostatic forcets, wound retractors and 
wound clips, knives, scissors, forceps and catheters. 
As far an a series of the said devices and auxiliaries 

are concerned, sterilization takes place in the hospitals, 
preferably by autoclaving, in that the devices or auxil 
iaries having been wrapped separately or several together 
are put into a tray or bowl which is placed into an auto 
clave and is autoclaved. This applies e.g. to peans, 
wound retractors and wound clips and to knives and scis 
sors. The sterilized articles are then removed the very 
moment when they are to be used or they are put in un 
wrapped condition on the operating table in such case 
where they are to be at disposal with a very shtort 
notice. 

Other devices, such as? suture and ligature materials 
with appertaining needles,‘ if any, are sterilized on an in 
dustrial basis outside the hospitals. Thus, they are pre 
sented in sterile sealed packages which are to be opened 
before use. 
The present invention relates to a package for sterile 

storage of suture and ligature materials, peans, wound 
retractors, knives, catheters and other surgical devices 
and auxiliaries, and the object of the invention is to pro 
vide a package which on one hand reduces the danger of 
infection due to contamination of the sterile surgical de 
vices and auxiliaries prior to their use, and on the other 
hand renders possible an easy and quick removal of the 
devices and auxiliaries from the packages. 
The package according to the invention is of the kind 

which consists in or contains a bag destined for taking 
up the surgical articles, and it is characterized by the fact 
that the side-Walls of said bag are slitted up from the open 
end of the bag so as to form ?aps, said ?aps being loaded 
with such weight that when the bag is placed bottom down 
the flaps will fall out to the sides and thereby provide 
free and easy admission to the interior of the bag. 
The loading of the side-wall ?aps is preferably effected 

by means of weighty strips provided at the free ends of 
the ?aps. 
When the package according to the invention consists 

only of the said bag referred to in the following as the 
?ap bag, the package is to be used in such cases where 
the surgical devices are sterilized in the hospitals. The 
said devices are placed separately or several together 
in a ?ap bag of suitable size and the bags are placed 
in a bowl or a tray and are sterilized by autoclaving. 
When the said device or devices is or are to be used one 
grasps the bottom of the ?ap bag, the bottom is turned 
downwards, and the ?aps will fall out to the sides, which 
provides an easy and free admission to the contents of the 
bag. In this manner a real unwrapping of the sterile 
device immediately prior to use is avoided, and the danger 
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of the device being made unsterile is reduced since it 
does not come into contact with the surrounding air be 
fore it is to be used, and not at all With the outer faces of 
the ?ap bag which might have become unsterile. 
For storage of suture and ligature materials and other 

devices which are to be used only on one occasion and 
the ?nal sterilization of which is made on an industrial 
scale upon ?nished packages, the ?ap bag is according to 
the invention placed in a sealed outer bag of germ-tight 
material having its bottom adjacent the extremity of the 
outer bag destined to be opened. Thus, when the outer 
bag is opened by cutting or tearing, with the opening 
turned upwards, the bottom of the ?ap bag will be ap 
parent, and when grasping the bottom, pulling out the 
?ap bag and turning the bag 180°, the ?aps will auto 
matically fall out to the sides and the contents of the 
bag will become easily and freely accessible for direct 
use. In this manner the contents of the ?ap bag will not 
come into contact with the outer faces of the flap bag 
having touched the edges of the outer bag, which edges 
might be unsterile, and it becomes unnecessary to carry 
out an additional tearing or cutting in order to get ac 
CesS to the sterile surgical device‘ in the inner bag, such 
as has previously been the case. 

In connection with surgical accessories having a con 
siderable length it may also be appropriate to make use 
of an outer germ-tight bag, which may then surround 
only the open end of the ?ap bag. 

In the production of the ?ap bag it is appropriate to 
make use of transparent foils of plastics which can be 
welded together by heating, e.g. by high-frequency weld 
ing. As examples of suitable plastics may be mentioned 
ethylcellulose, cellulose acetate, cellulose propionate, cel 
lulose acetate butyrate, polyamides, such as polyamino 
undecanoic acid, polyvinyl compounds, polyesters, poly 
ethylene, polypropylene, polymonochlorotri?uoroethylene 
and polytetra?uoroethylene. Use may also be made of 
laminates of two or more of the said plastics. Further 
papers, such as parchment paper, are also applicable. 

If the flap bag is used together with a sealed outer bag 
of germ-tight material, the latter may also be produced 
from the same material as the ?ap bag. If the package 
according to the invention is used for sterile storage of 
suture or ligature material requiring a conditioning dur 
ing the storing period by the presence in the package of a 
water-containing moistening agent being or the vapors of 
which being in contact with the suture or ligature mate 
rial, the sealed outer bag should be prepared from a 
material being impermeable or di?‘icultly permeable to 
the vapors of the employed moistening agent. Suitable 
materials for the said purpose are foils produced from 
appropriate laminates of the above mentioned plastics or 
foils of nylon, polymonochlorotri?uoroethylene, poly 
tetra?uoroethylene or polyethylene glycolterephthalates. 
The sealed outer bag may also be produced from a lami 
nated metallic foil, e.g.‘an aluminum foil being coated 
at its inner face with a thin ?lm of polyethylene or an 
other plastic which may be welded by the action of heat, 
and at its outer face with a thin layer of paper. 
When selecting the material for‘ the package according 

to the invention regard should be taken not only to the 
manner in which sterilization has been performed, but 
also to the purpose for which the package is intended. 
Some plastics, such as polyethylene, are not suitable 
when the sterilization takes place by autoclaving. When 
the package according in the invention is used for sterile 
storage of suture and ligature materials in the presence 
of a water-containing moistening agent, it is of course 
necessary that the employed materials be unable to be 
affected by the moistening agent and that the outer bag 
be impermeable thereto. The ?ap bag may be produced 
from a material being permeable to the moistening agent 
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and its vapors, such as polyethylene, particularly when 
the moistening agent is placed in the space or interstice 
between the ?ap bag and the sealed outer bag. This is, 
however, not absolutely imperative since the vapors of the 
moistening agent can penetrate into the ?ap bag through 
the slittered side-walls. 
The invention is more fully explained in the following, 

reference being made to the drawing, on which 
FIG. 1 shows a flap bag according to the invention of 

horizontal front view and containing a surgical device, 
FIG. 2 shows a vertical cross section of the bag shown 

in FIG. 1 with the flaps of the bag spread out to the 
sides, 
FIG. 3 a front view of a suture material package ac 

cording to the invention, 
FIG. 4 the same after the outer bag has been opened 

and the ?ap bag has been partially pulled out, 
FIG. 5 the removed ?ap bag seen partially in section 

with the bottom down, and the flaps spread out to the 
sides, 

FIG. 6 a front view of another embodiment of a suture 
material package according to the invention, 

FIG. 7 the same after the outer bag has been opened 
and the flap bag has been partially pulled out, 
FIG. 8 the removed ?ap bag in perspective with the 

bottom down and the flaps spread out to the sides, 
FIG. 9 a side-view of a package containing a catheter 

and 
FIG. 10 a side-view of another package also containing 

a catheter. 
In FIGS. 1 and 2 1 designates a bag made from a foil 

of plastic, such as polypropylene, by bending the foil for 
the formation of the bottom 2 of the bag and welding the 
side edges for the formation of the sealed side-walls 3 
which extend only about one third of the length of the 
bag. How far in height the bag should be sealed in the 
sidewalls depends on the surgical device to be contained 
in the bag. 
The side-walls of the bag have at their free top ends 

thickenings for the formation of strips 4 having such a 
a weight that the sidewalls-as shown in FIG. 2—will 
spread out to- the sides in the form of ?aps 5. 

In the bag 1 is disposed a surgical device which in 
the shown embodiment constitutes a blade 6 of a sur 
geon’s knife but which may be any other device, the size 
of the bag and the length of the flaps ‘5 being adapted to 
the size and form of the surgical device to be stored in 
the bag. The bag may be provided with a weakened 
line 14 below the strips 4 and/ or with a weakened line 
15 above the sealed side-walls 3 in order to facilitate the 
falling out of the ?aps 5. 
The bag shown in FIGS. 1 and 2 with the flaps 5 and 

the strips 4 is used in the following manner: 
The surgical device or devices to be sterilized is or 

are placed in the bag which is dimensioned to suit the 
size and form of the device in question, and the :bag is 
placed in a bowl, tray or other recipient and is auto 
claved or sterilized in another manner. When the sterile 
device is to be employed, the bottom of the bag is 
grasped and the bag is raised so as to make its bottom 
turn downwards. This causes the ?aps 5 to spread out 
to the sides so that the device in the bag will become 
freely and easily accessible. 

It will be seen that at no time the sterile surgical de 
vice comes into contact with the outer surfaces of the bag 
so that there is no danger of the device becoming un 
sterile even if the outer surfaces of the bag for some 
reason or other have lost their sterility. Further it will 
be seen that after the ?aps 5 have spread out to the sides 
the sterile device is directly and easily accessible for the 
operator without having been in the hands of any other 
person. 

In FIGS. 3 to 5 '7 designates a suture'thread of silk, 
nylon or catgut coiled up and kept together by means 
of a slip of paper 8 on which information as to the type 
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4 
and length of the thread may be printed. Instead of the 
slip of paper 8 use may also be made of a wrapping or a 
packing of the thread in rfiltering paper or the like ma 
terial. The thread 7 is placed in a bag of similar con 
struction as that of the bag 1 in FIGS. 1 and 2, the bag 
being provided with a bottom 2,, side~walls 3 which have 
been welded together and ?aps 5. It differs from the bag 
in FIGS. 1 and 2 only in that the upper edges 9 of the 
sidewalls have been bent and hold a piece of filter 
ing paper 141 so that each of the edges 9 and the pieces 
of ?ltering paper 10 form’ the strips of the bag corre 
sponding to the strips 4. In the pieces of ?ltering paper 
10 a water-containing moistening agent is absorbed, such 
as 90% ethanol, if the thread is produced from catgut. 
This is not necessary, when the thread is produced from 
silk or nylon and in such case the strips of the bag may 
be formed in the same manner as in FIGS. 1 and 2. 
The bag 1 is placed in a sealed outer ‘bag formed from 

two aluminum foils 11 provided at their inner surface 
with a layer of polyethylene or polypropylene and at 
their outer surface with a layer of paper and united 
with each other by weldings 12 along the edges. At the 
top portion at one side edge there is a notch 13 by means 
of which it is easy to tear off the bottom of the outer 
bag when the package is to be opened. 

In FIG. 4 such tearing off has been made and the bag 
1 has been partly pulled out from the torn outer bag. 
When the bag thereafter is completely pulled out bot 
tom down and is turned 180°, its ?aps 5 will spread out 
to the sides, such as shown in FIG. 5, and the suture ma 
terial will be easily and freely accessible without having 
been in contact with the torn edges of the outer bag 
which will usually not be sterile at the outsides. 

In FIGS. 6 and 7 1 designates an inner bag made from 
a plastic foil such as polypropylene, by bending the said 
foil for the formation of the bottom 2 of the bag. The 
side-walls of the bag are welded together merely at the 
bottom. Thereby long ?aps SjL‘are formed. The latter 
have at their top portion thickenings for the formation of 
strips 4 having such weight that the, flaps ‘5 forming the 
sidewalls of the inner bag will fall out to the sides when 
the bag is placed bottom down. The strips 4- may con 
sist of the same material as the bag provided the said 
material is thicker, but they may also be made from 
narrow strips of cardboard which have been glued to the 
flaps. 
At the bottom of the inner bag there is provided a 

holding device consisting in the shown embodiment of a 
vertical stiff strip 16, integral with a horizontal footing 17 
which extends along the bottom 2 of the bag 1 and is 
glued to the bottom 2. A suture thread 7 of silk, nylon or 
catgut is coiled up and placed in an envelope 18 being 
provided with a pocket 19 wherein the strip 16 is pushed. 
The inner bag 1 is placed in a sealed outer bag which 

is made from two aluminum foils 11 provided at their 
inner surface with a layer of polyethylene or polypropyl 
ene and at their outer surface with a layer of paper and 
united with each other by weldings 12 along the edges. 
At the top portion at one side edge there is a notch 13 
by means of which it is easy to open the outer bag. 

In FIG. 7 such opening has been carried out and the 
bag 1 is partially pulled out from the torn outer bag. 
When thereafter the bag 1 is completely pulled out bottom 
turned up and is turned 180°, its ?aps 5 will because of 
the weight of the strips 4 fall out to the sides, such as 
shown in FIG. 8. 

Since the inner bag is pulled out from the outer bag 
bottom turned up, germs, if any, being present on the torn 
edges of the outer bag and on its outer sides will not be 
allowed to fall down into the inner bag and thereby give 
rise to a contamination of the contents of the inner bag. 
Further, the position of the surgical device in the inner 
bag will be ?xed since it is mounted on the holding device 
formed by the strip 16 with the footing 17 at some distance 
from the bottom 2. Thus when grasping the bottom of 
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the inner bag 1 in order to pull it out from the outer bag, 
the surgeon will not accidentally grasp the envelope 18 
and thereby impede removal of the inner bag. 

As, moreover, the ?aps 5 are relatively long in that they 
extend down to the bottom 2 of the bag 1, it'will be 
sufficient to provide for a relatively small weight of the 
strips 4, which reduces the weight of the package. If the 
?aps were shorter and in case the surgical device with 
bag that the side-walls of the bag swell in the position 
shown in FIG. 7 one would even with a relatively con 
siderable weight of the strips 4 run the risk that the weight 
of the ?aps be insu?icient to cause the latter to fall out to 
the sides when the inner bag is pulled out from the outer 
bag and is placed bottom down. 
The package shown in FIGS. 6 and 7 has a relatively 

small size and a relatively slight weight. In addition 
thereto a quick and easy removal of the surgical device 
and/or auxiliary being stored under sterile conditions is 
secured, which means that the risk of contaminating said 
device or auxiliary during its removal is considerably re 
duced. 
Though the package is illustrated in connection with a 

suture thread as the surgical device and auxiliary, it may 
also be used in connection with other surgical devices 
and auxiliaries such as knives, haemostatic forcets and 
wound retractors. The holding device shown is to be con 
sidered as an illustrating embodiment, only. If desired, 
the package may be provided with several holding devices, 
in that each holding device carries for instance a suture 
thread packed in an envelope, if desired. 

In FIG. 9 a ?ap bag 20 provided with weighty strips 
21 contains a catheter 22. The side-walls of the bag 20 
are slitted up to the bottom of the bag and the catheter 
22 is kept in place by means of two weldings 23. The 
?ap bag 20 is surrounded by an outer germ-tight bag 24 
consisting of a main portion 25 and a bottom portion 26, 
the latter being joined to the former at 27. 
When the catheter in the package is to be used, the 

bottom portion 26 is removed from tthe main portion 25 
and the ?ap bag 20 is placed with the bottom down, which 
makes the catheter 22 accessible. 

FIG. 10 shows the same ?ap bag as in FIG. 9, but the 
outer germ-tight bag only surrounds the lower part of the 
?ap bag 20 to which the bag 28 is joined at 29. When 
the outer bag 28 is released from the ?ap bag 20 and the 
latter is placed with the bottom down, the catheter will 
be accessible. 
The principle of keeping the surgical device in place 

in the ?ap bag by means of the weldings 23 shown in 
FIGS. 9 and 10 may also be used in connection with the , 
?ap bag shown in FIGS. 3 and 4, in which case the side~ 
walls of the ?ap bag are slitted up to the bottom of the 
bag, which makes it super?uous to seal the side-walls at 
their edges at the bottom of the bag. 
The outer bag may also be produced from a plastic 

foil, e.g. nylon or polyethylene which may be welded 
together by the action of heat. 
The embodiment shown in FIGS. 3 to 8 may further 

be modi?ed in that the suture material is placed in a sealed 
bag containing a moistening agent, if desired, within the 
?ap bag 1, but such modi?ed embodiment is less appropri 
ate since it requires a special cutting or slitting in order 
that free admission to the suture material may be ob 
tained. 

In the foregoing sterilization by autoclaving is men 
tioned, but it is also possible to use other sterilizing meth 
ods, such as dry sterilization by ethylene oxide gas or 
sterilization by irradiation with 18 or 'y rays. ' 
We claim: 
1. A package for sterile storage of suture and ligature 

material, haemostatic forcets, wound retractors, knives, 
catheters, and other surgical devices which comprises an 
envelope for holding at least one of said devices, said 
envelope having a closed bottom and sidewalls joined with 
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6 
one another a selected distance from the bottom of the 
envelope, said side walls being ?exible and extending 
beyond the joined portion to form ?aps, said ?aps being 
loaded with such weight that when'the envelope is placed 
bottom down, said ?aps fall out to the sides and thereby 
provide free and easy admission to the interior of the 
envelope. 

2. A package according to claim 1, wherein said ?aps 
are provided with weighty strips at their free ends. 

3. A package according to claim 2, wherein said strips 
on the ?aps of the envelope are formed by thickening of 
the ?aps. 

4. A package according to claim 1, in which holding 
means are provided at the bottom of the envelope for 
?xing the position of the surgical device. 

5. A package according to claim 4, in which the hold 
ing means comprises a stiff projecting strip secured to the 
bottom of the envelope. 

6. A package according to claim 5, in which said pro 
jecting strip is integral with a footing, said footing ex 
tending along the bottom of the envelope and secured 
thereto thereby securing said projecting strip to the bottom 
of the envelope. 

7. A package according to claim 5, in which said pro- ' 
jecting strip is adapted to ?t in a pocket in an additional 
envelope for the surgical ‘device. 

8. A package for sterile storage of suture and ligature 
material, haemostatic forcets, wound retractors, knives, 
catheters and other surgical devices in the presence of a 
water-containing moistening agent therefor which com 
prises an envelope for holding at least one of said devices, 
said envelope having a closed bottom and sidewalls joined 
with one another a selected distance from the bottom of 
the envelope, said side walls being ?exible and extending 
beyond the joined portion to form ?aps, said ?aps being 
provided at their free ends with weighty strips of a porous 
material in which the moistening agent has been absorbed. 

9. A package for sterile storage of suture and ligature 
material, haemostatic forcets, wound retractors, knives, 
catheters, and other surgical devices which comprises an 
envelope containing at least one of said devices, said 
envelope having a closed bottom and sidewalls joined with 
one another a selected distance from the bottom of the 
envelope, said side walls being ?exible and extending 
beyond the joined portion to form ?aps, said ?aps being 
loaded with such weight that when the envelope is placed 
bottom down, said ?aps fall out to the sides and thereby 
provide free and easy admission to the interior of the 
envelope, and a germ-tight outer bag surrounding and 
sealing at least the top, open portion of said envelope. 

10. A package for sterile storage of suture or ligature 
material according to claim 9, in which said package 
contains a water-containing moistening agent for said ma 
terial. 

11. A package for sterile storage of suture or ligature 
material according to claim 9, in which holding means 
are provided at the bottom of the envelope for ?xing the 
position of the surgical device. 

12. A package for sterile storage of suture and ligature 
material, haemostatic forcets, wound retractors, knives, 
catheters, and other surgical devices which comprises an 
envelope containing at least one of said devices, said 
envelope having a closed bottom and sidewalls joined 
with one another a selected distance from the bottom of 
the envelope, said side walls being ?exible and extending 
beyond the joined portion to form ?aps, said ?aps being 
loaded with such weight that when the envelope is placed 
bottom down, said ?aps fall out to the sides and thereby 
provide free and easy admission to the interior of the 
envelope, and a sealed outer bag of germ-tight material 
surrounding said envelope, the bottom of said envelope 
being adjacent the extremity destined to be opened of 
said outer bag. 

13. A package for sterile storage of suture or ligature 
material according to claim 9, in which the holding means 
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comprises a stiff projecting strip secured to the bottom 
of the envelope. 

14. A package for sterile storage of suture or ligature 
material according to claim 13, in which said projecting 
strip is integral with a footing, said footing extending 
along the bottom of the envelope and secured thereto 
thereby securing said projecting strip to the bottom of the 
envelope. 

15. A package for sterile storage of suture or ligature 
material according to claim 13, in Which said projecting 
strip is adapted to ?t in a pocket in an additional envelope 
for the surgical device. 
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