
21 37100 -1- KNITTED SURGICAL SWABS Background of the Invention 5   This
invention relates to surgical swabs, and to a process. for producing such
swabs. Swabs used in surgical procedures are usually of three types, namely
those used for skin preparation, those used 10   for absorbing body fluids
during a surgical operation, and those used for packing the body cavity
while surgical work is carried out.on the viscera.  For each of these pur-
poses, a surgical swab should have wettability, flexibil- ity, softness of
handle and a degree of resilience, 15   particularly when wet.  Swabs which
are to be used within the body cavity should also be provided with means
for locating the swab, since such swabs can otherwise be difficult to
identify when saturated with blood or other body fluids. 20 Surgical swabs
are conventionally manufactured by sewing together sufficient layers of a
woven light surgical gauze or muslin to achieve the required thickness. The
use of a large number of plies of a lighter woven fabric is prefer- 25
red to the use of fewer plies of heavier woven cloths. Heavy woven cloths
normally lack flexibility, and have relatively low absorbency because of
the lack of inter- layer capillaries. 30   Conventional surgical swabs are
usually provided with a handling tape for locating the swab, such handling
tapes usually being formed from a length of woven cotton fabric. 35
British Patent Specification No. 1478454 discloses a surgical swab which is
cut from a length of warp or weft  



-2- knitted fabric.  The or each cut edge of the swab is enclosed within a
folded tape, the tape being folded over the cut edge with the side edges of
the tape tucked in and the tape secured to the cut edge of the swab. The
purpose 5   of this arrangement is to obviate possible fibre loss from the
cut ends of the swab and from the side edges of the tape.  Fibre loss is,
of course, highly undesirable because discarded fibres may be retained in
the body cavity of a patient, with consequent adverse effects. 10 The
above-mentioned Specification also discloses that one of the edge tapes
applied to the swab may extend beyond the width of the swab to act as a
handling tape for locating the swab during surgical operations. 15 The
swabs disclosed in Specification No. 1478454 have certain advantages over
the conventional muslin swabs.  A knitted structure differs from a woven
fabric in that it consists of threads interlaced by looping.  This looped
20   structure tends to make knitted fabrics more flexible, more deformable
and thus apparently much softer to handle than a woven material of
equivalent weight.  Both warp and weft knitted structures can be produced
which have the resilience, wettability and absorbency of a multiplicity 25
of layers of conventional woven fabrics. Despite these advantages the
surgical swabs of Specification No. 1478454 has not received. the
anticipated commercial acceptance, most probably because of the 30
relatively high cost of the manual operations involved in converting the
knitted fabric into swabs. Summary of the Invention 



35   We have now devised a surgical swab which has the advantages of a
knitted structure, while avoiding the need    -3- for elaborate and hence
relatively costly manual operations. According to the present invention
there is provided a surgical swab comprising a warp knitted body 5
portion, and an integrally warp knitted handling tape. Such swab lends
itself particularly well to economical continuous manufacture. According to
a further aspect of the present in- vention, there is provided a process
for producing 10   surgical swabs, comprising knitting a surgical swab
strip by the alternate steps of; ii simultaneously warp knitting a
predetermined length of body portion fabric and of handling tape fabric and
ii) knitting the body portion and the handling tape together for a second
pre- 15   determined length to effect a join between them, and subsequently
cutting the surgical swab strip into in- dividual surgical swabs having a
handling tape with a free end. Detailed Description 20          The knitted
surgical swabs of the present inven- tion may be economically manufactured
by a continuous knitting process wherein the body of the swab and the
handling tape are knitted simultaneously and longitud- inally adjacent
swabs are connected by an interknitted 25   band.  The individual swabs are
separated from che con- tinuous knitted structure by simply cutting through
each interknitted interconnecting band.  The warp knitted swab of the
invention suffers fibre loss which is 



appreciably less than that encountered with conventional 30   woven gauze
swabs, because fewer cutting and handling operations are required in its
manufacture. It is such cutting and handling operations which are largely
res- ponsible for fibre loss from conventional swabs.    -4- The handling
tape may be knitted to the body por- tion fabric using additional joining
guide bars, the yarns for the joining fabric being laid or knitted into the
body portion fabric or the handling tape fabric until required 5   to
effect the join.  The joining fabric may, for example, be of 2 to 4 needle
spaces in width. Preferably, the body portion comprises two super- imposed
layers of fabric which are preferably inter- knitted at the longitudinal
edges of the body portion, 10 by which is meant the edges extending in the
machine direction. Such a construction may be achieved on a double needle
bed warp knitting machine, such as are al- ready known for knitting tubular
fabrics.  The inter- knitting'of side edges to effect a join between the
two 15  superimposed layers of fabric may be accomplished by the looping of
extra, independently carried warp yarns from one needle bed around the warp
yarns of the second needle bed. Alternatively, the interknitting may be
effected by the alternate looping of a warp yarn from 20  one needle bed
around a warp yarn of the second needle bed and the looping of a warp yarn
from the second needle bed around a warp yarn of the first needle bed. Such
procedures are described, for example, in British Patent Specification No.
1293166. 25         When the swab of the present invention has a body 



portion comprising two superimposed layers of knitted fabric, these layers
may also be interknitted at their laterally extending edges, by which is
meant the edges extending cross-wise to the machine direction. 30
Swabs comprising two superimposed layers of knit- ted fabric have
considerably improved handling proper- ties as compared with swabs
comprising just a single layer of knitted fabric, for the reasons described
above in relation to swabs of woven fabric. Swabs comprising    -5- two
superimposed layers of knitted fabric may incor- porate additional
absorbent material between the two layers.  Such additional material may be
in the form of a separate layer of absorbent material merely laid be- 5
tween the two knitted layers.  Alternatively, additional yarns may be
incorporated in one or both of the knitted layers to create a pile, for
example a plush or terry pile, on the inward facing surface thereof. The
integrally-knitted handling tape may itself 10 be of a single or of double
layer construction, option- ally having interknitted longitudinal and/or
laterally extending edges.  Preferably, the handling tape is-a double layer
construction 'interknitted only on the lateral edges to provide a loop
construction which is 15 preferred by surgeons. It is particularly
preferred that the cuts in the swab strip be made at points which are
slightly dis- placed longitudinally relative to the Join between the
handling tape fabric and the body portion. This has the 20  advantage that
each cut yields a swab with a handling tape which is free at one end, and
integrally knitted to 



the body portion adjacent the other end. The knitted swabs so manufactured
can be used without further mechanical finishing. However, some 25  further
finishing may be desirable in order to render the product more acceptable
to surgeons, and particularly to produce a swab having soft, non-abrasive
edges. In the case of a swab formed solely from natural fibres, this may be
achieved by a sewing operation such as over- 30  locking or flat cover
seamining.  If the swab fabric contains an appreciable proportion of
synthetic fibre, edge finishing may be carried out by means of ultra-
sonics, with or without fabric sealing, or by means of a hot melting
process. 35          Preferred yarns for the swab of the present in-
vention are those of an essentially hydrophilic nature, e.g., cotton,
viscose rayon, or other regenerated cellu- loses or blends of these with
synthetic fibres, e.g., polyester, nylon and polypropylene. Such yarns may,
if 5   desired, be scoured and bleached prior to the knitting operation,
but it is greatly preferred that such scouring and bleaching be carried out
after knitting the swab strip and before cutting it into individual swabs.
In order to facilitate detection in the body 10  cavity, the surgical swabs
of the present invention pre- ferably has a detectable member incorporated
therein. For example, an X-ray detectable marker may be incorporated into
the swab.  Preferably such a marker is RAY-TEC (Trade Mark) X-ray
detectable thread or ribbon, which is 15  preferably inlaid or knitted into
the fabric of the swab. These methods have the advantage of securely
attaching the marker to the swab, while producing a regular pattern 



of X-ray detectable material.  Such a regular pattern is more easily
detected in X-ray photographs.  A barium 20  sulphate loaded viscose thread
can similarly be used as detectable marker.  Alternatively, for    -6-    -
example, an electromagnetically detectable device may be incorporated in
the swab. Swabs according to the present invention may be supplied 5   in
bulk to hospitals for sterilization by steam or may be supplied
pre-sterilized. Such pre-sterilization may, for example, be by steam,
ethylene oxide, or gamma-irradiation at 25 kGy. The sterile swab may be
contained in a hermetically-sealed sterile enclosure. 10 A swab according
to the present invention, and a process for making the same, are now
described by way of example, with reference to the accompanying drawings,
in which: 15   Figure 1 is an isometric view of a swab according to the
invention, and Figure 2 is a plan view of a swab strip prior to cutting
into individual swabs. 20 Referring to the drawings, a surgical swab
comprises a warp knitted body portion 1, and an integrally warp knitted
handling tape 3. The body portion 1 is knitted as a double layer of fabric
each of approximately 120 g/m[err], 25   on a double needle bed warp
knitting machine having 18 needles per inch (2.54 cm). The two layers are
interknitted at the longitudinal edges 5 and--at the laterally extending
edge regions 7 of the swab, so that the body portion forms, in effect, a
fully enclosed 



*  30   pouch. Similarly, the handling tape 3 is formed as a double layer
which is interknitted at its laterally extending edges, and, in the
illustrated embodiment, not interknitted at 35   its longitudinal extending
edges so as to form an open loop between the lateral extending edges.
-7- The body portion 1 and the handling tape 3 are connected by a joining
region 9.  The yarns from which the joining region is formed are laid into
the fabric of the body portion 1 for the entire longitudinal extent of the
swab, 5   except for the joining region itself. An X-ray detectable thread
11 is also laid into the fabric of the body portion 1. 10   The swab of
Figure 1 is formed as a continuous swab strip (Figure 2).  Since the
joining regions 9 are slightly displaced longitudinally relative to the
interknitted laterally extending edge regions 7, a cut along the centre of
each interknitted laterally extending.edge region 15   yields a swab having
a handling tape which is free at one end 13, and integrally knitted to the
swab fabric adjacent the other end.    -8- CLAIMS 1.      A surgical swab
comprising a warp knitted body portion and an integrally warp knitted
handling tape. 2.      A surgical swab according to claim 1 wherein the 5
body portion comprises two superimposed layers of warp 



knitted fabric. 3.      A surgical swab according to claim 2 wherein an
additional layer of absorbent material is disposed be- tween the two
superimposed layers. 10 4.      A surgical swab according to claim 2 or
claim 3 wherein the two layers are joined along their respective
longitudinal edges by interknitting. 5.      A surgical swab according to
any of claims 2 to 4 wherein the two layers are joined along their respect-
15  ive laterally extending edges by interknitting. 6.      A surgical swab
according to any preceding claim wherein the handling tape comprises two
superimposed layers of warp knitted fabric, said two layers being joined by
interknitting along their respective longitu- 20  dinal and/or laterally
extending edges. 7.      A surgical swab according to any of claims 1 to 6
wherein the handling tape comprises two superimposed layers of warp knitted
fabric, said two layers being joined by interknitting along their
respective laterally 25  extending edges while remaining non-joined along
their respective longitudinal edges. 8.      A surgical swab according to
any preceding claim wherein the body portion is joined to the handling tape
by means of a joining region consisting of yarns 30  which are laid or
knitted into the fabric of the body portion or the handling tape except
where required to effect said join. 9.      A surgical swab according to
any preceding claim having an X-ray detectable marker incorporated therein.
10. A surgical swab according to any preceding claim contained in a sterile
enclosure. 



11.     A process for producing surgical swabs, compris- ing knitting a
swab strip by the alternate steps of 5           i) simultaneously warp
knitting a predetermined lenth of body portion fabric and of handling tape
fabric, and. ii) knitting the body portion fabric and the handling tape
fabric together for a second predetermined 10  length to effect a join
between them, and subsequently cutting the swab strip into individual
surgical swabs having a handling tape with a free end. 12.     A process
according to claim 11 wherein each cut 15  is positioned to yield a
surgical swab having a handling tape which is free at one end and knitted
to the body portion adjacent the other end. 13.     A surgical swab having
a longitudinal machine direction and a transverse lateral direction, and 20
comprising i) a body portion constructed of two super- imposed layers of
warp knitted fabric interknitted along their respective longitudinal and
laterally extending edges, and ii) a longitudinally adjacent handling tape
constructed of two superimposed layers 25  of warp knitted fabric
interknitted along their respect- ive laterally extending edges, said
handling tape and said body portion being joined by an interknitted segment
of their respective adjacent longitudinal edges at one end thereof.    


