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Organic or synthetie substances and materials
which cannot be sterilised by water or steam
from water, especially chirurgical sewing
threads, have been sterilised up to now in the
majority of cases In a chemical way, in that the
respective substances or materials have been
subjected to the action of aegueous or alcoholic
splutions of chemical hodles said to exert a bacte-
ricidal effect. The actlon of these chemlical bod-
ies 1g due to the fact that they form together with
the albuminous bodies, of which the bacterla and
the spores consist, compounds which entail dying
away of the bacteria and the spores. These
chemical methods cannct, however, be employed
selectively solely with the bacteria and the spores
but théy exert an action also ypon the chemically
very kindred albuminous hodles of the substance
or material to be sterilised. When treating the
respective subistances or materials in a menner

suitable to the object In view it 1s possible to 2

sterllise them, say, for Instance, the starting ma-
terial of catgut, 1. e., the submucosa of the mutton
gut, in an aqueous solution of lodide of potassium
without a far-going chemical change of the al-
buminous bodies of the tissue.

In the further working-up of the catgut
threads made of that sterile material and trans-
forming them into the usual commercial pack-
ages It 1s, however, extraordinarily difficult to

protect thermm from a re-infection and to kill by

an after-sterilisation in an alcoholic solution the
air bacteria, especially the spores thereof, which
have found aceess to them by the Indispensably
necessary manipalations. Treating the threads

with an aquneous solution is out of the question, .

a3 the catgut threads swell in such a solution
already after a short time of storing and lose
thereby their shape,

Tt would be possible to attain sterllity by a sult-
ably high coneentration of the chemical agents
and a sultably long petiod of actlon of the same,
but that would entail also such a chemical
change of the albuminous bodies of the catgut
that the tenslle strensth thereof would be re-
duced very considerably. in such a degree, that
the threads would become pPractically useless.

In order to remove this uncertainty as to the
sterility it has been endeavored to effect the ster-
ilisation in a physical manner by rendering the
catgut sterile by means of heat. As, however, at
that temperature at which absolute sterility is
warrented again the tensile strength of the cat-
gut Is impaired in consequence of its chemical
comzlgtency, it has again been endeavored to heat
it in high-boiling anhydirous liquids, such as-tol-
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uol, xvlol, cumol;, and the like, but alsg these
methods entail likewise a reduction of the ten-
slle strength of the catgut and can be carried out
only 1f the catgut has been deprived of its entire
content of moisture prior to that treatment.

Thus, sterility and tensile stremgth have up to
now been two conditions contradicting one an-
other. Ancther way to sterilise catgut hes been
the use of gases exerting a detrimental effect
upon the breathing ferments of the bacteria and
of the spores and killing them thereby without, in
fact, reducing the tensile strength of the catgut
threads. As it is, however, on the one hand,
possible that spores are present also in the In-
terior of the dried threads and cannct, therefore,
be killed by the respective gases, and as, on the
other hand, some of the gases sultable for the
purpose in view are highly poisonous, also this
method of sterilising has been abandoned.

It has, furthermore, been suggested to sterilise
the catgut in vapors produced from & mixture of
alecotiol and phenol In the proportion of 10:0.5,
but as the boillng point of phenol lies at 182° C
and, therefore, the heat requisite to evaporate
it is such at which the tensile strength of the cat-
gut is again reduced and, besides, also the sterl-
lising effect of such a mixture is not strong
enough to kill the several sorts of bacteriae, espe-
cially the spores thereof, present in the raw gut,
also this procedure could not be successful., Be-
gides, the apparatus deslgned for carrying out
that procedure has been proved as unsuited, in
that a part of the condensed vapor could drop
down upon the catgut whereby certain portiohs
in the same were rendered frrglle by reason of
the non-uniform action of the vapor as such and
of the drops formed by the condensed vapor.

Counter to all known methods of sterilising
chirurgical sewing threads the present Improved
method 1s chiefly characterised by the feature
that the substance or material to he sterilised is
subjected to the action of a continuous current of
vapor formed by volatile organic compounds, es-
pecially halogenised, nitrated or/and sulphurised
ones. These organic compounds, as, for in-
stance, methyl-lodide or ethyl-lodide, have in va-
porised state such a high bactericidal effect that
sterilisation can be effected not only in their pure
atmosphere, but also in a mixture thereof with,
or solution in, other organic solvents in & certain
distinct concentration, for Instance 96% -ethyl
alcohol.

In a suitably designed apparatug the vaporised
sterilising agent can be condensed by return-
cooling and be thereafter agailn vaporised so that
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it flows in a circult, 1ts eficlency 1s increased and
the operating costs are reduced.

For determining the effect of the sterilisation
carried out In the just mentloned manner, silk
threads have been Infected with a mud of highly
resistent garden soil whereafter they were sub-
jected to the action of the sterllising agent. In
a bacterlologic examination 14 days after Lhe
incubation In an aerobic and an anareobic broth
no growth could be ascertalned.

The helght of the temperature used while
carrying out the process with a normal content
of molsture 1n the catgut threads should, accord-
ing to experience, not exceed 70° C. In order to
prevent a reduction of the tensile strength of the
threads. If the catgut threads are more strongly
drained prior to the sterilisation, higher degrees
of temperature (up to 150° C.) can be employed.
but In this case the completely brittle threads

must be immersed in a 90% alcohol so as to give :

them agaln the normal content of molsture, To
generate the vapor, preferably volatile organic
compounds are used, the bolling polnt of which
remains within admissible Umits, but It s, any-

how, possible to make use also of compounds hav- .

ing a higher bolling point, provided, the pres-
sure within the apparatus is reduced, as is, there-
fore, also the bolling point of the respective or-
ganle compound, so that also in this case the

higher temperature cannot exert any detrimen- ;

tal action upon the tensile strength and the elas-
ticity of the catgut. Owing to this uniform man-
ner of treating the material at a moderate tem-
perature the threads become softer and more

supple than has been attainable with the sterills-

ing methods known up to now. According to the
present improved method not only raw catgut or
preliminarily sterilised catgut can be securely
sterilised, but also heat-proof materials, such,
for instance, as silk, thread or twine and syn-
thetic sewing materials. Furthermore, laminaria
pins and animal bladders per se and In fAinished
packs enveloped with paper or enclosed in glass
tubes can be securely sterilised and finished, the
invention presenting, therefore, obviously a
‘highly improved method warranting sterile pack-
ing of the sterilised materlals,

Two constructional forms of apparatuses for
carrying out this improved method are llustrated
diagrammatically and by way of example on the
accompanylng drawings, on which Flgure 1 is a
vertical sectlon through the one of said appa-
ratuses and Figure 2 is likewlse a vertical section
through the other thereof,

Referring to Flg. 1, | denotes a vessel consist-
ing of glass and containing the evaporable Hgquid
sterilising mixture. Above the vessel { is a re-
ceptacle 3 lkewlse consisting of glass and con-
taining the substance or material 4 to be sterl-
lised.

The vessel | and the receptacie 3 are connected
with one another by a tube 2. On the top of
the receptacie 3 is an 8-shaped tube §, the upper
end of which terminates in a return-flow cooler
6. Prom the lowest portlon of the tube § extends
downwardly a pipe T, by which the liquid collect-
ing in the cooler § 1s conducted back into the
vessel |. Another return-flow pipe 8 extends
downwardly from the bottom of the receptacle 3
likewise Into the vesse 1.

The receptacle 3 s surrounded with an electric
heating jacket 8§ for heating sald receptacle and
its contents, and also the vessel | and the con-
‘tents thereof can be heated by an electric heat-
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stood that also any other heatlng means, for
instance a gas-heated water-bath, can be used
instead of said plate 0.

The vessel | 1s closed by a stopper (3 through
which pass the tube 2 and the pipes T and 8.
From the tube 2 extends laterally a pipe 12 pro-
vided with & cock 1. The lower ends of the pipes
T and 8 are bent upwardly so as to prevent the
vapor produced In the vessel | from passing Into
sald pipes. The tube 2 Is assumed to consist of a
piece of rubber-hose drawn at its ends upon short
branches (not shown) provided at the vessel |
and the receptacle 3. This plece of rubber-hose
may be Interiorly stiffened by a piece of glass tube
(not shown), Anyhow, also the tube 2 may con-
sist of giass and a shut-off cock (not shown) may
be inserted thereinto belew the place where the
plpe 12 is branched off, Also the pipes T and 8
may be provided with such cocks (not shown).

The practical employment of the apparatus
is about as follows: About 200 eecm of ethyl-
iodide are introduced into the vessel | together
with about 5 liters of 96% -ethyl-alcohol or an-
other, easlly boiling, lquid substance and the
mixture is then heated until it evaporates. The
vapor escapes through the tube 2 into the recep-
tacle 3 and penetrates therein the material 4 to
be sterllised. Then the vapor passes through the
tube § Into the cooler 8 from which the con-
densed steam flows back Into the vessel [ through
the tube 7. Condensed vapor forming in the re-
ceptacle 3, for Instance, gt the commencement
of the sterillsing procedure passes likewise into
the vessel | through the pipe 8.

When the material 4 has been subjected to the
actlon of the vapor for a sufficlently long time,
the tube 2 is closed. If thls tube consists of rub-
ber, closing the passage can be effected simply
by a clamp or the like, Now the cooler & 1s re-
moved and instead of it an alr-fltering device
(not shown) is connected up to the tube 5. Now
the cock Il is opened and a vacuum pump or the
like is connected up to the plpe whereby the re-
ceptacle 3 will be evacuated. At the same time
sterlle alr flows through the above-mentloned
filtering device into sald receptacle and pene-
trates Into and through the materlal 4, This
procedure s repeated untll the material 4 has
been completely freed from the smell of the steri-
lising agent, whereafter the packs can be closed
and made ready for despatch.

Referring now to Flg, 2, 14 denotes the vessel
containing the sterilising agent and 15 is a vat
contalning glycerine and belng heated by an elec-
tric heating shell {T whereby also the sterilising
agent will be heated. The temperature of the
glycerine bath can be read at a thermometer {8
inserted Into a circult comprising, besides said
thermometer, also the thermle regulator 2{ and
wires 189 and 20, as shown. The Tegulation is
such that the sterilising liquid is continually kept
at bolling tempersture,

The vessel (4 s closed air-tight by a stopper 23
through which passes a tube 24, as well as a pipe
28 provided with means for shutting it and serv-
ing for Introducing the sterilising agent into the
vessel 1§ and withdrawing it therefrom, and a
pipe 26 which is more fully dealt with herein-
after,

The vapor generated in the vessel {4 rises
through the tube 24 into the receptacle 23 which
is closed by a removable cover 27 and contains
the material 28 to be sterilised. This material
1s supported by a grate 2% supported In turn by a
ring 30 preventing the vapor from streaming
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along the inner wall of the receptacle 23 so that
it 1s compelled to pass through the material 28
over the entire sectional area of the same.

Into the cover 271 is Inserted an outlet tube
382 and held fast therein by a stopper 31; into
said tube extends a thermometer 33 which 18 re-
tained in place by means of a stopper 34. The
thermometer Is Inserted into a clrcuit comprising
a thermic regulator 37 and wires 85 and 38, of
which the wire 25 is connected with said ther-
mometer ahd the wire 36§ with a heating wire 38
embedded In the wall of the receptacle 23. The
regulation is effected In this way so that the tem-
perature of the vapor streaming through the re-
ceptacle 23 |s maintalned at such a helght that
condensation of the vapor within the receptacle
is prevented.

The outlet tube 32 is connected with a vapor
return pipe 39 to which is connected up a cooling
device 40, & short pipe 41, another coollng device
42 and a pipe 26 which extends down into the
vessel 14 and leads the condensed vapor back
into said receptacle. The cooling devices are
preferably formed by bulged portions 40 and 42
of the pipes passing through them and by cas-
ings enclosing said bulged portions and belng
connected up to water pipes 43 and 44, Between
the two cooling devices is inserted a cock 49§,
and hetween this cock and the cooling device 42
there is established, by a short pipe, &8 communi-
cation between the pipe 41 and a small vessel 46
to which a small filtering device 532 is attached.
The two branches extending from this device
are provided with cocks 47 and 48. The cock
45 is open while the sterilisation procedure Is go-
ing on and the cock 41 Is closed during this time.
The vessel 46 serves for making tests as to the
chemical composition of the condensed wvapor
which finds access into sald vessel when both the
cocks 47 and 48 are open, the condensed vapor
being then drawn off through the device 53* in
filtered state. It is not necessary to interrupt
the sterilisation procedure during this time.

The plpe 41 Is also connected with a plpe 48
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establishing a communication between the plpe
4{ and some means, especlally & vacuum pump,
for producing an air-pressure below atmospheric
pressure so as to render possible the employment
of a liquld organic compound, the bolling point
of which is higher than admlissible for the ma-
terlal to be sterilised, and to reduce, thus, the
temperature of the vapor to a degree not detri-
mental to that material. The measure of the re-
duction can be adjusted by a pressure regulator
50 connected up to the pipe 48 by a pipe 50 into
which a flltering device 53" Is inserted. The
height of the reduced pressure can be read at a
pressure gauge 51 connected up to the pipe 28.
Besldes the regulation made possible by the pres-
sure regulator 50, a fine regulation Is made pos-
sible by a lipped valve 52 located In a filtering
device 53°. The three flltering devices are able
to free the eventually entering alr from bhacteria
carried along with it.

When the sterillsing procedure has been fin-
ished the sterilised material 1s driled and freed
from the adhering smell of the sterilising agent,
For this purpose first this agent Is sucked off from
the vessel 14 through the pipe 25 whereby any
further generation of vapor is prevented and
now the flltering device 53* is attached to the
small test vessel 48, the cock 45 is closed and the
cocks 47 and 48 are opened. Now the air under
reduced pressure will pass [rom the plpe 25
through the vessel 14, the sterillsed material 28,
the tube 32, the p!pe 39, the cooling device 40,
and the pipe 49 which is connected up to a vac-
uum pump or the like, as already mentioned.
This last phase of the procedure Is continued un-
til the material 28 has heen perfectly dried and
freed from the smell of the sterllising agent.
Finally, the cover 21 Is removed whereafter the
completely finished material 28 can be with-
drawn from the receptacle 23.
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