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This application relates to sutures to be used in surgery 
which can be boiled or sterilized by heat in the usual 
autoclave and yet are self-sterilizing to the degree that 
they will resist bacterial contamination when placed in 
the wound and will tend to destroy bacteria in their loca 
tion in the tissues, thereby reducing the possibility of 
infection in the wound. My sutures have high tensile 
strength, good workability and are more readily encap 
sulated in the tissues than the sutures usually employed. 
They also show very little danger of secondary extrusion. 
The sutures of this invention comprise a ?brous base 

preferably of twisted silk or cotton impregnated with a 
dilute solution of an organic ?ller material such as a 
proper plastic or high melting point wax which when 
dried and hardened will withstand boiling, together with 
a very small percentage of anti-bacterial agent which 
preferably has some tendency to combine with the proteid 
of the silk. 
Thus far I have found only one type of plastic which 

is soluble in a volatile solvent which is available for my 
purpose, and which will withstand the sterilizing treat 
ment. This is a combination of vinylidine chloride and 
vinyl chloride sold under the trade name of Saran B. 
The use of a soluble impregnating material is important 
because by forming a dilute solution the plastic material 
can be carried into the very ?bers of the support medium 
and distributed through the support medium without 
?lling the interstices between the separate strands which 
would tend to give the support medium a somewhat slick 
surface. It is important that the suture retain the normal 
appearance and structure of the ?brous thread so that 
granulations may grow into it whereby the suture will 
become ?xed in the tissue. While I prefer to use a solu 
ble plastic, as stated, I can also obtain valuable results 
by using soluble waxes having a melting point substan 
tially above 100° C. Most of these waxes are synthetic 
and are sold under trade names such as Acrowax C, 
Alcowax and Stantowax P. A natural wax that can be 
employed is cranberry wax. 

Bactericidal substances which may be employed include 
the phenyl mercuric salts such as phenyl mercuric chlo 
ride, phenyl mercuric benzoate, phenyl mercuric acetate 
and phenyl mercuric borate. Other bactericidal agents 
which may be used and which fall in the group de?ned 
above include the salts of sulfamylon such as the hydro 
chloride and the mandelate salts. 
The solvent selected should be volatile and preferably 

should be a solvent for both the plastic or waxy material 
and the anti-bacterial agent. My preferred solvents are 
tetrahydrofuran or 1-4 dioxane. Other solvents that 
may be employed include cyclohexanone and cyclo 
pentanone but if these are used with waxes they should 
be employed hot, as waxes tend to settle out at room 
temperature. 

In forming the suture, a dilute solution of the Saran 
in the solvent is prepared which may contain, for exam 
ple, between 2% and 5% by weight of solids. With this 
is included from about .01% to .025 % (preferably about 
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.02%) of the bactericidal agent. The ?brous support, 
which as stated is preferably twisted thread of silk or 
cotton of a type appropriate for use in sutures, is then 
drawn through the solution. Excess liquid is allowed to 
drain off and the solvent is then dried out. With tetra 
hydrofuran the evaporation takes place almost immedi 
ately, whereas with dioxane it may be desirable to dry 
the suture with some slight heating before it is wound on 
a reel, say at a temperature of about 90° C. 

I have found that a suture such as described has great 
bene?ts. First, on the purely mechanical side, the im 
pregnation permits me to use a twisted thread rather than 
a braided one without danger of-the ends fraying. A 
twisted thread in and of itself is stronger than a braided 
thread and the impregnation appears to add to the strength 
so that the impregnated twisted thread of my invention is 
approximately 20% stronger than a coresponding unim 
pregnated braided thread. The impregnation also gives 
some stiffness to the suture making it easier to use in the 
operating room. The use of a twisted thread rather than 
a braided one is also valuable because with the twisted, 
thread encapsulation has been found to take place about 
?fteen days earlier than with the braided thread. In ordi 
nary case twisted threads fray out too readily to be gener 
ally useful but this is largely prevented by the impregna 
tron. 
While the mechanical improvements of my suture are 

valuable, the most important feature is found in the anti 
bacterial qualities. The plastic or waxy material tends to 
hold the bactericidal agent in place so that it is not readily 
removed during sterilization and this is further assisted by 
the ai?nity between the bactericidal agent and the proteid 
in the silk. At the same time the solid impregnating ma 
terial is sufficently porous (perhaps due to the fact that 
a low concentration solution was employed and the sol 
vent subsequently evaporated off) so a sufficient amount 
of the bactericidal agent gradually ?nds its way to the 
surrounding tissues, with the result that bacteria in the 
neighborhood of the suture are destroyed and the possi 
bility of infection in the wound is much reduced. I have 
found, for example, that the mercuric salts are particularly 
useful as they are destructive against both gram positive 
and gram negative bacteria. At the same time their solu 
bility is relatively low and they do not provoke unnecessary 
tissue reactions and are not toxic, allergenic or carcino 
genic. Encapsulation takes place rapidly and the threads 
become ?rmly ?xed in the tissues. There is no more in 
?ammatory reaction than with the unimpregnated steri 
lized thread and there is a marked reduction in the bacteria 
surrounding the thread so that post-operative extrusion or 
sloughing is greatly minimized. 

In making my suture I prefer to use the binder and 
bactericidal materials in one single bath as has been de 
scribed but valuable results can be obtained if two sepa 
rate baths are used, in which case each solvent may be 
employed for the two impregnating materials. In such 
case the thread is preferably impregnated with the dilute 
solution of bactericidal agent and then with the binder 
material. It is understood that in any case the amount of 
impregnating material employed will be insu?icient to coat 
the thread as a whole by entirely ?lling the depressions 
between the strands, or to substantially increase its 
diameter. 
What I claim is: 
1. A surgical suture consisting of a thread of natural 

?ber which retains the appearance and structure of the 
thread but which is impregnated with a small percentage 
of an anti-bacterial agent and a material of a plastic na 
ture that is soluble in an organic solvent so that it may be 
applied in a dissolved state and which is substantially un 
affected by being boiled in water, such material being se 
lected from the group consisting of the plastic formed by 



the combination of vinylidine chloride and vinyl chloride, 
and the high melting point waxes and such material being 
used in an amount insu?icient to ?ll the interstices be 
tweenthe strands of the thread to render the surface of 
the thread slick and impermeable. ' 

2. A suture as speci?ed in claim 1 in which‘ the anti 
bacterial agent is a phenyl mercuric salt. 

3. A suture as speci?ed in claim 1 in which the thread 
is twisted silk. 

4. A surgical suture consisting of a twisted thread of 
silk impregnated but not coated with a small percentage 
of phenyl mercuric salt and the plastic formed by the 
combination of vinylidine chloride and vinyl chloride. 

5. The method of preparing a suture which comprises 
forming a dilute solution in an organic solvent of an anti 
bacterial agent and a material of a plastic nature which 
is substantially una?ected by being boiled in water, such 
material being selected from the group consisting of the 
plastic formed by the combination of vinylidine chloride 
and vinyl chloride and the high melting point waxes, im 
pregnating a thread of natural ?ber With such solution 
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in an amount such that the solution is insu?icient to ?ll 
the interstices between the fibers and thereby render the 
surface of the thread slick and impermeable to water and 
drying. 

6. A method as speci?ed ‘in claim 5 in which the anti 
bacterial agent is a phenyl mercuric salt and the plastic 
material employed is the plastic ‘formed by the combina 
tion of vinylidine chloride and vinyl chloride and in which 
the solution contains between about 2% and 5% of solids 
including between about .01% and .025 % of the phenyl 
mercuric salt. 
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