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9 Claims.

ThlS mventlon rela.tes to the type of surgical =~
_swab used for -transporting .small quantities -of
a’cleansing, antiseptic, -or healing liquid, which
will make- their application a ;simple and easy

matter and at the same time will preserve these .
liquids in their original strength and  efficacy -

pnor totheir actualuse.

“In the past, swabs .have been made by -encas-
ing.in-an essentiadly -absorbent fabric a-glass vial
drawn sout :to a suitable tip, the portion .of the
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fabric beyond ‘the tip being -formed-as a brush or

applicator. The tip .or brush end of the casing
has in some instances beén treated to render the
fabric partially non-ahsorbent.

In erder-to isecure the fabric arcound. the tube
andto prevent particles.of the fip.of the vial from
beeeming discharged with the liquid .contents, it
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wais necessary to tie-or sew the fabric below the

{ip 'of the vial.. Even .with .this method .ef secur-
ing the fabrie, there has been .some danger of
dischanging particles .of .glass -into a wound from
the portion above the point .of tying or.sewing.
This - closure- has not. only -added to the cost of
preduction; but inthe use of the swab the tying
'or sewing has.acted as a.block to the flow. of the
liquid, ‘makKing -it in :many cases difficult or im-
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ation in. the size. of the orlﬁce produced when
the swab -was broken.. This has been due to-the
fact that- there was little .control over the actual
point.:of breakage of the :tapered .tip, and, de--
Dpending ion how close to the shoulder -the-actual
break was made, the orifice produced was. of larg-
eror-smaller-size.. ‘Thus,-some swabs were broken
50 that it-was extremely:difficult to.get the liquid

to ‘wet the brush, and others were broken so that

the Jiguid dralned from -the yvial too: rapidly for
safisfactory application,

With sthese faults. .of prior constructlons in
mind; the. nature.and importance of the improve-
ment provided- by the present .invention will be
understood from the followmg statement .of ob-
Jectsand detalled specxﬁcatlon

One ebject of the invention isto prov1de a sur-

‘gical swab in which the rate of flow may be.defi-

nitely predetermmed Jin accordance with . the
charactenstlos desired .and, will not, be dependent

© upon; the pomt of breakage of the tapered tip of
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possible to get- the liquid to flow past the closure .

to-the extreme-end of £he brush.,

Further, since the fabrics previously in common
use were rather loosely woven, knitted, or braided,
thus allowing a considerable slippage.of the yarns,
threads, or fibres relative to each .other, it was
difficult to prevent the tip .of the wial frém pro-
truding threugh the fabric.

. This wea.kness hag caused co.nsrderable break-
t1c1es mto a wound and has generally lessened
the ntility.of the swab. |
" The fact that many fabrics used have retained
a degree of absorbeney; even though treated, has
meant that a relatively high percentage of the fluid
Jhasheen absorbed by ‘the fabric and hasnot been
avaxla.ble for application.  If the fabrlc used was
treated ‘to render ‘it completely or -stibstantially
‘nontabsorbent, ‘the flowthrough it tended %o
be so rap1d that the contents flowed out teo rap-
idly for efficient application. This was.due to the
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essentlally 11qu1d~repe11ent characteristies :of ‘the -

substance used for vrendermg the matenal non-
absorbent. <

For the reasons stated, it has been dlfﬁcult 1o
‘provide a brushiwith ‘the. satlsfactory character-
isties for: good flow. oo

Another factor acting -as an mportant influ-
-ence on ‘the rate of the flow has:been the vari-
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the vial.
A further object: is t0 prowde a. swab of the

: general (type above indicated in.which the brush

0T appl*catcr portlon is formed without tying or
sewing. -

Another .ob.]ect 'is the prov1s1on of a swab S0
constructed that its use involves little or no haz-
ard of glass particles getting into the wound.

A further .object.is to provide a swab in which
+the .danger..of acmdental Jbreakage of the tip or
other portions of the glass vial is greatly. lessened.

..Another object is the provision of a swab which
is. easrer and more economlcal to manufacture
than Drior constructions.

Still another object, is. to: produce a_ type of
swab which, ‘when the tip of the vial is broken,
will wet the s.urface of the applicator and, at a
predetermlned rate, supply liquid to. a surface
being brushed thereby, but which will prevent any
.0f the 11qu1d from . dripping- off the applicator
when the, swab is held stationary.with the brush
ssuspended in the ‘air, although permitting ready
fow-of drops.of liquid from the applicator when
thelatter isshaken.

Other objects and advantages will become ap-
parent from the followmg description and the ac-
companying drawing of a preferred embodlment
of the invention.

In said drawing:

Fig. 1 is an elevational view, partly broken away
and shown in section, of a completed swab. con-
structed in accordance with our invention;

Fig.2.is-an elevatxonal view of the vial Wthh
1s the inner element of ‘the’ swab and is adapted
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to have the iodine or other solution sealed there-
in;
Fig. 3 is a similar view showing the film or
coating of vulcanized latex or other. suitable ma-
terial applied to the vial and covering all but the
extreme portion of the tip;

Fig. 4 is.a plan view.of the blank.cf impreg-.

nated fabric whlch i5.used to form the'casing and
brush portion of the swab; )

. Fig. 5 is an elevational view of the coated vial.
with the fabric wrapped thereon, the same being

shown prior to the final formation of theé brush
or applicator;
Fig. 6 is a similar view of .the completed swab

viewed in a position at right anvles to that shown’

in PFig. 1;
PFig. 7 is a fragmentary elevatlonal and sec-

tional view showing a modified form of the in--

vention; and

Pig..8 is a similar view showing a modlﬁcatlon'

of the form of device illustrated in Fig. 7.
" 'The swab shown in the drawing as an illustra-
‘tive- embodiment of the invention hasas its inner
‘element a vial |1 made of glass.or -other suitable
material and containing a quantity of liquid 12,
such as a solition of iodine or other antiseptics,
.which is sealed.therein preferably by drawing the
vial out to a point or-tip 13. This tip may be
readily broken by pressing the same against a
table or other hard surface when it is desired
to use the contents of the vial and -is thus a
convenient form of construction, but if for any
‘reason the formation of a tip should not be de-
sired, the vial may be formed- with a weakened
ares at one end or-the-walls may be made suffi-
ciently thin to break when pressure is applied.
‘In accoxdance with the form of our invention
shovvn in Figs. 1-6 inclusive, a coating or jacket
- 14 is applied to the exterior of the vial, preferably
covering the entire ‘surface thereof with the ex-
ception of the extreme end portion of the tip13.
The point of termination of the coating on the
tip is indicated at; 15 in the drawing. A suitable

eoating material i a solution of latex, preferably'

vuleanized latex, which, when applied and allowed
to dry, will remain intact and impervious even
when the container is broken. The film may be
applied by dipping the vial in the ‘solution, or'by
any other suitable process, ~The size of the
_orifice in the coating at the pomt 15 may ke de-
termined by varying the point of termmatlon of
the film on the tip {3 or shoulder 16 on the
‘tapered end of the vial, and it will be ‘observed
that thisorifice remains the same after the break-
ing of the tip as it was before so that even if the
point of breakage is within the film;" it ‘makes no
‘difference so far as the rate of flow of the liquid
is concerned. . ‘The uniformity thus provided is
a highly desirable feature of the invention.

" .Other coating materials may be employed in-
stead. of latex if desired. Among them may be
mentioned. cellulose " nitrate, cellulose acetate,
ethyl ‘cellulose, vinyl resins, acrylic resins, and
various rubber derivatives. An artificial disper-
sion or solvent solution of natural rubber or syn-
thetic rubber or. rubber-like polymers could be
used, but we have found vulcanized latex to be a
very satisfactory material and it may be regarded
as a preferred example of the type- of materlals
,sultable for this purpose.

_After the coating 14 is apphed the V1a1 or a

portion thereof, is wrapped with a piece of spe-
cially impreghated fabric shown in blank form in
Fig. 4 of the drawmg and identified therein, ‘and
in Figs. 1, 5 and 6, by the reference numeral 17,
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A preferred material is gauze impregnated with
a vulcanized latex solution, although other rub-
ber-base solutions or such substances as cellulose
esters and ethers, vinyl and acrylic resins, rubber
derivatives or synthetic rubber-like polymers sucli
as those known in the trade as neoprene, “Vis~
tanex,” ‘‘Perbunan” and “Thiokol”—all prefer-
akly from aqueous dlspersxon might be used as

‘the impregnating material if desired. The fabric

should ke treated so as to be cohesive and essen-
tially non-absorbent but yet porous and with a

"surface which is easily wettable by the solution
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from the vial when the friable portion of the lat-
ter is broken. 'The degree of impregnation is

-such that the surface portions of the fabric are

coated but the interstices are not completely
filled, so the fabric does not hecome impervious.

The fabric is self-adherent and is also ad-
herent to the coating 14 on the vial. It may
therefore be easily and quickly rolled onto the
vial and will stay in place without the use of any
other attaching means than the adhesive con-

‘tained in the fabric.” The fabric extends beyond

the end of the tip 13 and the portions thereof
beyond the shoulder {6 are ‘pressed together to
form & fan-like brush or applicator I8 suitable
for use in applying the solition.. The firm ad-
herence of these portions of the fabrie prevents
escape of partlcles of the crushed tip of the con-

“tainer after it is broken; and the impregnated
fabric is stiff-enough: when dry to afford sub-

stantial protectlon agalnst accidental breakage
of the tio. -

The size of the orlﬁce at the pomt 15.is prefer-
ably such that by the combmed effect of atmos-
pheric pressure and ‘surface and/or - interfacial
tension™ the liquid’will be prevented from drip-
ping when the -swab is ‘Theld stationary with the

.applicator 18 suspended in the air; but will be
“caused to flow at desired rate when the swab is

shaken or the aophcator is brushed upon & sur-
face to which it is-desired-to’ apply the liquid.

“Said orifice is of sufficiently small diameter and
“of sufficiently regular-form to prevent the en-

trance of air therethrough into the vial unless
the liquid.in the vial is agitated by shaking or is
drawn out by capillary action when the applica-
tor is brushed upon the surface to be treated with
the. iodine or .other liquid. In either of these
events air will be allowed to enter the vial to
replace the liquid whlch leaves the same through
the action just described.

The rate of flow of the liquid to be dlspensed
may be varied, in accordance with the viscosity
of the material, by varying the size of the open-

.ing at the end of the film of impervious material

and/or the mesh or degree of impregnation of

the fabric casing of the vial and the brush.

We have found an opening of about 344ths inch

‘diameter at the end of the film of impervicus

material to be suitable, and have found that for
a-31% 9 tincture of iodine solution in 50% alcohol

-and 59% water,.a casing consisting .of six layers

of 44/40 gauze impregnated with about 36 grams
of rubber per square yard gives good results, while
with. a liquid ‘consisting -of a 3%% -tincture of
iodine solution in 939% alcohol and 7% wafter, a
casing composed- of nine layers of similarly im-
pregnated gauze, at the brush end, is very satls-
factory.

The rate of flow Wlth solutlons .Of:: d1ﬂ?erent vis-
cosities can also’ be regulated:by using a fixed
number -of layers of treated fabric: at the brush

‘end- and varying the quantlty of coating or im-
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pregna,ting matenal ‘applied thereto thus alter-
‘lng tie size of the openings in: the fabric mesh.
In the form of our invention shown in Pigs. 7

and ‘8 of the drawmg a ' piece of tubing 24 made-

‘of vileanized rubber or other suitable material is
apphed to the tip 13 of tzhe vial angd the diameter
-of “fhe ‘duter: end -of this tubing determines the
size of the outlet orifice.” When such tubing is
used it-is not ‘necessary to extend the coating. 14
‘onto the tip or, in fact, to f1se it at all so far as
the outlet opening is concerned, glthough it may
‘ nevertheless be desirable to-apply such coating to
atr or-a part of thé body of the vial to assist in
forming a bond between the latter and the fabric
‘wrapping: 1. ~The tubing 2I which, as well as
the coating 14 in the ﬁrst-descmbed form . of the
invention, is mtended to be embraced within the
‘term- “Jaeket" used in certam of the appended
‘élaims, may ‘be pomtioned ‘on"the tip 13 so that
the end of thelatter protrudes ‘heyond said tub-
ing as shown in Fig. 7, or may extend beyond the
‘end’ of the tip as shown in Fig. 8. In either event
the onter: end of the tubing should be unstretched
‘So’that an opening. of predetermined diameter
will ‘e provided thereby wheén the tip is broken
‘at’ a suitable point mwardly from such end of the
tubing. - The tubing should extend far enough
‘inwardly ‘on-tHe tip to insure that the latter will
not be broken gt a'point inwardlv from said inner
‘end’ of the tubing. 'The tubing being elastic, the
inner portion thereof will grip the larger portion
of“the tip and will ‘be held in ‘place by such
‘gripping action and by the self-adhesive fabric of
‘the ‘applicator 18. Purthermore, the inner end

‘of ‘the tubing does riot necessarily have: to be ¢

-sealed air-tight “to the vial because when the
outer ‘portion of the tip.is broken ‘the flow of
liqmd by capillarity will form 4 louid seal be-
‘tween the tubing and the base portion of the tip.
AN ‘advantage of the modified form of the in-
vention just-described is that the tubing not only
xerves as an effective means of providing an out-
Jet opening of ﬁxed predetermined. size, but, by
reason of being flexible, ‘facilitates ‘the delivery
‘of Yquid ‘when the! swab is being used as 4 'brush,
since the pressure tends to deform the shape of
the orifice thereby facilitating the entrance of air
into the. vial for~ the purpose of expelling the
liquid. ‘On the other hand the use of a coating
extending from the body of the vial to a predeter-
mined point on the tip-is perhaps preferable from
the standpoint of avoiding displacement in han-
dling, ‘although experience has indicated that
neither form is subject to serlous objection on this
score.

Through the use of the type of impregnated
fabric material described, it is possible to con-
struct a swab without sewing or tying overations.
The material is substantially non-absorbent, thus
‘making practically the entire contents of the
container available for application. The use of
extra layers of fabric over the tip end of the
vial also adds.a greater measure of protection
against breakage during handling, and further
insures against the escape of broken particles
of the vial.

The whole of the swab from. the shoulder 16 to
the end opposite the tip may be dipped in paraffin
or other suitable material, or, as illustrated, a
band 19 of such material may be applied just
above said shoulder (6. The purpose of this
treatment is to confine the liquid to the brush,
and to thereby conserve the solution and pre-
vent staining the fingers of the user.
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Around the outside of the fabric {1, which may

‘extend substantially the full length of ‘the body

of the container 11 or may extend only far enough

‘onto the body thereof to form an effective bond

therewith, there may be applied a suitable label
describing the contents and use of the swab.

The ideal swab 'is of simple, easily fabricated
construction, which will allow the liquid to flow
until the brush is  wet, but without allowing the
swab to drip.  The material used for the brush
should be capable of retaining the particles of
glass resulting when the swab ftip is broken for
use, and yet should absorb as small a percentage
of the liquid as possible, thus making the maxi-
mum amount available for application. It should
be possible to shake free drops.of the liquid from
the brush of-the swab but, as above stated, it
should mot drip or run when held stationary.
The rate of flow of the liquid to and through
the brush should be-subject to definite control
and should be the same regardless: of the par-
ticular point in the tip where the break may
oceur. - From- the preceding :description it will
be: seen that these desirable characteristics are
present to a very high degree in the swab which
we have provided.

A preferred embediment of the invention has
been described for. clearness -of uhderstanding
only and no unnecessary limitations should be
understood therefrom, but the appended claims
should be construed. as broadly as possible in
view of the priorart.

We claim:

1. A surgical swab comprising a contamer hav-
ing liquid thexem for ‘application by the swab
when said liquid is released from the container,
and a casing of cchesive, self-adherent material
wrapped around said container and extending be-

'yond an-end thereof with opposed pertions of

the extension pressed together and adhering to
each other to confine said ehd of the cohtainer
within the casing and to provide an applicator for
applying the liquid when it is released, said ap-
plicator being wettable and sufficiently porous to

permit the -liquid te- pass therethrough upon

appropriate manipulation: of the swab but being
substantially non-absorbent, ‘

2. ‘A-surgical swab comprising a container hav-
ing liquid therein for application by the swab and
having a tapered tip portion at cne end adapted
to be broken to release the liquid for use, a film -
of impervious material on said container ter-
minating at a predetermined point on said tip
and thus providing an outlet opening of prede-
termined size when said tip is broken, said film
being unbreakable in the ordinary wuse of the
swab and a casing of cohesive, seli-adherent
material wrapped around said container and ex-
tending beyond said tip end thereof with opposed
portions of the extension pressed together and

. adhering to each other to confine said end of
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the container within said casing and to provide
an applicator for applying the liquid when it is
released, said applicator being wettable and suf-
ficiently - porous to permit the liquid to pass
therethrough upon appropriate manipulation of
the swab but being substantially non-absorbent.

3. A surgical swab comprising a container hav-
jAg liquid therein for application by the swab
when said liquid is released -from the container,
a -casing of cohesive, self-adherent . material
wrapped around said container. and extending
beyond an end thereof with opposed portions of
the extension pressed together and adhering to
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~each: other to confine said end of the:container
~within the casing and to provide an applicator:for
applying. the liquid-when-it is released, said ap-
‘plicator being wettable and sufficiently. porous to
‘permit the liquid to pass therethrough upon ap-
propriate manipulation of the swab but being
substantially non-absorbent, and means on said
casing for confining the flow of the liquid to said
-applicator portion of the casing material.
.- 40A: surgical swab. comprising a container
having liquid therein for application by the swab
when said liquid is: released from the container,
and-a; piece of cohesive and self-adherent, yet
porous, material rolled upon said container and
having g portion extending beyond an end there-
of with opposed portions of the extension pressed
together and adhering to each other to thereby
enclose the end of the container and form a brush
or applicator for applying the liquid, said ap-
‘plicator ‘being. of such texture  and number of
Jayers and being so treated as to provide prede-
termined porosity in accordance with the rate of
‘flow desired during the application of the liquid
thereby but being substantially non-absorbent.

< -°5.-A surgical swab comprising a container hav-
ing liquid therein for application by the swab
when' said liquid: is released from the container,
a film of cohesive material coated onto said con-
tainer, and a piece of cohesive and self-adherent,

yet-porous, material rolled upon said container .

:and adhering to the film or coating thereon and
having a portion extending beyond an end there-
of with opposed portions of the extension pressed
together and adhering. to each other to thereby
enclose the end of the container and form a brush
or applicator for applying the liquid. - :

6. A surgical swab comprising a container hav-
ing liquid therein -for application by the swab
and having a tip portion &t one end adapted to
be broken to release the :liquid for use, and a
piece of cchesive and self-adherent, yet porous,
material-rolled upon and adhering to said con-
tainer and having: a portion extending beyond
sald tipped end thereof with opposed portions of
the extension pressed together and adhering to
-each other to thereby securely confine the tip
therein after as well as before the same is broken
and to form a brush or applicator for applying
the liquid, . ’ : . :
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7. A surgical swab comprising a container hav-
ing liquid therein for application by the swab
and having a tip portion at one end adapted to
be broken to-release the liquid for use, a film of

-cohesive material on said container terminating

at a predetermined point on said tip, and a piece

.of cohesive and self-adherent, yet porous, mate-

rial wrapped:upon said container, said material
being adherent to said film and being thus se-
cured to the container, a part of said material ex-
tending beyond the tipped end of the container
with opposed portions. of the extension pressed
together and adhering fo each other to thereby
securely confine the tip therein after as well as
before the same is broken and to form a brus
or applicator for applying. the liquid. :
8. A surgical swab comprising a container hav-

‘ing liquid therein for application by the swab and
having a portion -adapted to be broken to release

the liquid for use, a plece of flexible, impervious
tubing positioned on said container, cne end of
said tubing being unstretched and providing .a
discharge ¢pening of predetermined size through
which the liquid may pass when said portion.of
the container is-broken, and a porous applicator
extending from said container adjacent said out-
let for applying liquid. flowing thereto from the
latter, said tubing extending beyond the portion
of the container to which it is applied and being
disposed within said applicator, the latter being
made of self-adherent fabric with opposed por-
tions thereof pressed together -about said. tubing

-and holding the latter in place on the container.

9. A surgical swab comprising a -container
having liquid-therein for application by the swab
when said liquid is released from the container,
and a plece of .cohesive and self-adherent, yet
borous, material rolled upon said container and
having a portion extending beyond an end there-

.of with opposed portions of the extension pressed

together and adhering to each other 1o thereby
enclose the end of the container and form a brush
or applicator for applying the liquid, said ap-
plicator being fan-shaped with a narrow outer
edge the material of- said- applicator being wet-

table but substantially non-absorbent. :

RAYMOND M. HOEY. -
G: ROBERT ORRILL.



