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(57) ABSTRACT 

An intravaginal device having an overWrap containing an 

enclosed material, and a Withdrawal string passing through 
a portion of the overWrap formed into a loop, the Withdrawal 

string enabling a user to remove the intravaginal device after 

use . 
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REMOVAL STRING ATTACHMENT FOR 
INTRAVAGINAL DEVICES 

FIELD OF THE INVENTION 

[0001] The invention relates to a novel string attachment 
for intravaginal devices. More particularly, the present 
invention relates to removal string attachment for a catame 
nial tampon. 

BACKGROUND OF THE INVENTION 

[0002] Intravaginal devices are in common use by Women 
for a variety of reasons. The most common application is a 
catamenial tampon for the retention of ?uid or menses 
discharged during the menstrual cycle. Other intravaginal 
devices include urinary incontinence devices, collection 
cups, birth control devices, and in?ation devices used to 
block menstrual ?uid. 

[0003] Commercial catamenial tampons are often com 
prised of an absorbent body of moderately compressed 
?bers, and these tampons are generally in the shape of a 
cylinder or a bullet. A second type is a tampon that is more 
prevalent in the patent art than it is commercially available 
has relatively loose absorbent material encased Within a 
porous overWrap. This is commonly knoWn as a bag-type 
tampon. 

[0004] Methods of attachment of the removal string to 
intravaginal devices, including conventional and bag-type 
tampons, have included passing a string through the device 
and knotting the string after it has passed through the device 
(“pierce and loop”). An example of this type can be seen in 
US. Pat. No. 6,142,928 (Zunker et al.). Another removal 
system includes knotting the WithdraWal string about the 
trailing end of the intravaginal device. Both systems, hoW 
ever, are subject to failure if the knot is not perfectly formed 
or becomes untied. 

[0005] In addition to the methods already disclosed, US. 
Pat. Nos. 3,815,601 (Schaefer) and 4,475,911 (Gellert) dis 
close attaching the removal string to the intravaginal device 
by other Ways, including threading a doubled string through 
the overWrap and ?xing the removal string to the surface of 
the overWrap by seWing or bonding. 

[0006] US. Pat. Nos. 1,731,665 (Huebsch) and 2,710,007 
(Greiner et al.) both disclose extending the overWrap and 
using it at the trailing end as a removal string. 

[0007] US. Pat. No. 4,278,088 (Reeves et al.) discloses a 
bag-type tampon containing discrete pieces of absorbent. 
The bag is sealed and the removal string attached by any 
conventional means such as heat sealing, tying of the bag 
With the removal string or adhesive sealing and/or mounting 
of the string. 

[0008] US. Pat. No. 4,341,214 (Fries et al.) discloses a 
bulky catamenial tampon Where the trailing end of the sleeve 
is gathered and closed by a string. Upon pulling the string for 
removing the tampon, the gathered end forms a tapered 
con?guration that aids in comfort during removal. 

[0009] US. Pat. No. 4,743,237 (SWeere) discloses bond 
ing the removal string With the inner surface of the thermo 
plastic gauZe overWrap at the trailing end. The trailing end 
may then be formed into an accordion-like fold. 
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[0010] US. Pat. No. 2,330,257 (Bailey) discloses using 
the removal string to constrict the loWer end of the tampon 
to facilitate the WithdraWal of the tampon Without irritation. 

[0011] EP 0 610 951 (Van Iten) discloses an encapsulated 
catamenial tampon in Which the tampon itself is constructed 
of a plurality of compressed absorbent cones nested together 
and attached together by a WithdraWal string. 

[0012] Some of the attachment methods described are 
subject to failure during removal. Others involve compli 
cated methods of attaching the removal strings to the intra 
vaginal device. 

[0013] What is needed, therefore, is a simple Way to 
securely attach the removal string While ensuring comfort 
and easy removal of the device from the vagina. 

SUMMARY OF THE INVENTION 

[0014] An intravaginal device having an insertable mate 
rial enclosed by an overWrap, the overWrap having a loop 
formed therein, and a WithdraWal string passing through the 
loop to enable a user to remove the intravaginal device after 
use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIGS. 1a-c shoW steps in a process of forming the 
overWrap prior to ?lling With insertable material; 

[0016] FIG. 2 is an elevational vieW of an intravaginal 
device having a closed “?ll” end; 

[0017] FIG. 3 is an elevational vieW shoWing the loWer 
sealed portion looped and the string placed through the loop; 
and 

[0018] FIG. 4 is an elevational vieW of the intravaginal 
device according to the present invention. 

DETAILED DESCRIPTION 

[0019] In general, this invention relates to an intravaginal 
device having an overWrap, an insertable material contained 
therein, and a removal string attached to the overWrap. 

[0020] The intravaginal device may be any device that is 
inserted into the vaginal canal. Examples of intravaginal 
devices include conventional tampons, urinary incontinence 
devices, birth control devices (IUD), in?ation devices or 
blocking devices, or menstrual cups. 

[0021] In a preferred embodiment the intravaginal device 
is a bag-type tampon. As shoWn in the ?gures, bag-type 
tampon 10 has overWrap 20, enclosed material 30 and 
removal string 40. 

[0022] FIGS. 1-4 shoW details of a preferred embodiment 
of the present invention. FIGS. 1a-1c shoW the formation of 
a bag-type sack into Which the enclosed material is placed. 
FIG. 2 shoWs the bag-type tampon once the end is sealed, 
and FIGS. 3 and 4 shoW attachment of the string. 

[0023] In a preferred embodiment, the overWrap is liquid 
permeable and is cut from tWo sheets of material 2 that are 
sealed along their lateral sides 12, 14, forming ?rst open end 
16 and second open end 18. FIG. 1b shoWs 29 and 18 
gathered and closed. Resultant bag 4 is then inverted (FIG. 
1c) and ?lled With the enclosed material 20. First end 16 of 
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the bag is gathered and closed across the edge 22 of the 
previously open end (FIG. 2). 

[0024] In another preferred embodiment, one sheet of 
material may be used to form the overWrap. The single sheet 
of material may be folded over once, e.g., at the second end, 
and it can be gathered. Alternately, a single piece of material 
may be folded such that a single seam running from the 
upper portion to the loWer portion is formed. In this embodi 
ment, tWo folds could form lateral sides 12 and 14, although 
the seam could also form one of the lateral sides. Regardless 
of Whether the seam forms a lateral side, the 1st and 2nd 
ends of this embodiment Would be open prior to gathering 
and closing. 

[0025] In still another embodiment, a sheet cut into a 
circular shape (not shoWn) may be gathered about the edges 
such that the gathered portion could be folded to form the 
loop. Likewise, any type of tubular or sack-like material 
could also be gathered at one end and folded to form a loop. 
The resultant sack could also be pleated laterally to form a 
“tea-bag” type of enclosure. 

[0026] Looking at FIG. 3, 1st end 16 is then folded and 
edge 20 is af?xed to the overWrap, forming a loop 30. String 
40 may then be threaded through loop 30 of the overWrap. 
Alternately, string 40 may be laid across the loWer portion 
18 prior to the forming of overWrap loop 30. 

[0027] In a preferred embodiment, a long piece of string 
40 is selected and doubled over, forming string loop 42. This 
is also shoWn in FIG. 3. 

[0028] Free ends 44 of the string 40 can then be fed 
through formed string loop 42 and pulled tight to form a 
hitch. This is shoWn in FIG. 4. In a preferred embodiment, 
free ends 44 are further knotted to form a gripping portion 
to assist in removal. 

[0029] The removal string is securely attached to the 
intravaginal device, alloWing the user to comfortably 
remove the absorbent device. 

[0030] The overWrap or bag-forming material may be any 
sheet-like material that is capable of containing the enclosed 
material Within the bag. Arepresentative, non-limiting list of 
suitable overWrap materials include Woven, nonWoven, and 
knit textiles; plastic ?lms, including impermeable ?lms and 
permeable apertured ?lms; polymeric nets; and the like. 
Preferably, the sheet-like materials are soft, ?exible, and 
have small apertures or pores therethrough. Additional desir 
able features can include biodegradability. 

[0031] Useful overWrap materials enable easy bag forma 
tion and closure. Therefore, qualities such as thermobond 
ability, high tensile strength, high masking effect to prevent 
users from noticing the absorbent material and softness are 
desirable. In particular, materials such as polyole?ns, such 
as polypropylene and polyethylene; polyole?n copolymers, 
such as ethylenevinyl acetate (“EVA”), ethylene-propylene, 
ethyleneacrylates, and ethylene-acrylic acid and salts 
thereof; halogenated polymers; polyesters and polyester 
copolymers; polyamides and polyamide copolymers; poly 
urethanes and polyurethane copolymers; polystyrenes and 
polystyrene copolymers; and the like. If the overWrap is 
liquid impermeable, it serves to block body ?uids from 
contacting the insertable material. The overWrap may also be 
micro-embossed. If the overWrap material has pores or 
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apertures, they should be small enough to keep small pieces 
and/or ?bers of the enclosed material from escaping through 
the overWrap and to prevent edges or corners of pieces from 
protruding through the overWrap. Protrusion of pieces 
through apertures may interfere With ejection of intravaginal 
device from an applicator, if used. Examples of ?lms having 
apertures include for example, three-dimensional apertured 
?lms, as disclosed in Turi et al, US. Pat. No. 5,567,376, and 
tWo-dimensional reticulated ?lm, such as that described in 
DeRossett et al., US. Pat. No. 4,710,186 may also be used. 
Thus, the outer surface of the overWrap should be as smooth 
and have as loW a coefficient of friction as possible. This 
provides at least tWo bene?ts: (1) the force required to eject 
the intravaginal device is reduced, and (2) it reduces the 
damage otherWise caused by scraping of soft, tender vaginal 
tissue during insertion, Wearing and removal. 

[0032] If the overWrap of the intravaginal device is liquid 
permeable, ?uid can penetrate into and be absorbed by the 
enclosed material. Alternatively, the overWrap can be liquid 
impermeable if the intravaginal device is not designed to 
absorb ?uid. An example of such a device, a urinary incon 
tinence device, is disclosed in US. Pat. Number 6,142,928. 

[0033] Regardless of Whether the overWrap is liquid per 
meable or liquid impermeable, the overWrap must be strong 
enough to prevent rupturing during handling, insertion, 
removal and from vaginal pressures during use. 

[0034] The overWrap may be attached to itself in one or 
more locations in the formation of its sack-like structure 
and/or its loop. Such attachment or adherence may be by any 
knoWn means, including, for example, adhesive, ultrasonics, 
co-embossing, thermobonding, mechanical bonding, and the 
like. In a preferred embodiment, the overWrap is formed of 
materials capable of being thermobonded together. Addi 
tionally, the material may formed of tWo different materials 
having different melting points. 

[0035] The removal string may be formed of any suitable 
material. Examples of materials suitable for use as removal 
string include any string suf?ciently strong enough to With 
stand removal forces used to removal the tampon from the 
body cavity. Typical of such materials are cord or strings 
formed of cotton as Well as of plastics such as rayon, 
polypropylene, polyester, nylon or blends thereof. Addition 
ally, materials may be elastic or extensible Without being 
elastic. The cords and strings are less likely to Wick ?uid if 
treated With a repellent such as Wax or silicone. HoWever, a 
cotton, rayon and polyester are the preferred materials as 
they are loW in price, soft and strong. The term “string” as 
used herein is intended to include groups of ?bers or strands, 
such as tWisted cotton, as Well as mono?lament polymer 
strands. 

[0036] The enclosed material may be any absorbent or 
non-absorbent material used in the formation of intravaginal 
devices. The material may be present in an aggregate of 
particles, a rolled blank or pledget, a folded form, or a solid 
shaped form. 

[0037] Examples of absorbent materials used in intravagi 
nal devices include an aggregate of separate pieces of loW 
modulus, resilient, absorbent foam (the aggregate may 
include an ancillary absorbent material), superabsorbent 
polymers, discrete pieces of a compressed dry shape-retain 
ing absorbent rigid paper-like mat made at least partially 
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from compressible cellulosic ?bers, foams including foam 
?ber composites that can be cut into speci?c shapes such as 
cylinders or ovoids or rolled and/or folded into speci?c 
shapes such as cylinders and tablets formed from com 
pressed ?brous, absorbent material. 

[0038] The ?brous, absorbent material includes bondable 
?bers, bondable ?ber blends, and/or ?bers combined With 
binding agents. This alloWs the compressed intravaginal 
device to remain compressed. Preferably, at least a portion 
of the ?bers is capable of hydrogen bonding. Hydrogen 
bonding holds the ?bers in a compressed form until moisture 
breaks the bonds. Other bondable ?bers may have a bond 
able surface treatment that is releasable in a moist (Water 
vapor) or aqueous liquid environment. Binding agents may 
also be used to maintain the compression of the tablets, 
including Without limitation, Water-soluble binding agents, 
Waxes, glues and the like. 

[0039] Preferably ?bers include, Without limitation, cel 
lulosic ?bers and synthetic ?bers such as polyesters, poly 
vinyl alcohols, polyole?ns, polyamines, polyamides, poly 
acrylonitriles, and the like can also be used. Arepresentative, 
non-limiting list of cellulosic ?bers includes natural ?bers 
such as cotton, Wood pulp, jute, bagasse, sphagnum, silk, 
Wool, and the like; and processed ?bers such as regenerated 
cellulose, cellulose acetate, cellulose nitrate, rayon, and the 
like. Preferably, the cellulosic ?bers are rayon or cotton, and 
more preferably, the ?bers are rayon. 

[0040] The ?bers can also be multi-limbed, including 
multi-limbed regenerated cellulosic ?bers and multi-limbed 
polyester or polyole?n ?bers. A preferred source of multi 
limbed regenerated cellulosic ?bers is available as DANU 
FIL VY viscose rayon ?bers from Acordis Ltd., Birming 
ham, England. These ?bers are described in detail in Wilkes 
et al., U.S. Pat. No. 5,458,835, the disclosure of Which is 
hereby incorporated by reference. It is expected that any 
multi-limbed commercial ?ber or even other such ?bers not 
currently commercially available, Would be useful in the 
practice of this invention. 

[0041] The non-absorbent enclosed material is constructed 
from materials that exhibit little, and preferably, no absor 
bent characteristics. The non-absorbent material does not 
function to absorb bodily ?uid. While it is recogniZed that 
virtually all materials Will absorb some small quantity of 
moisture, the non-absorbent does not absorb signi?cant 
quantities of moisture Within its structure. Non-absorbent 
materials include LYCRA®, KEVLAR®, carbon ?bers and 
the like. “LYCRA” and “KEVLAR” are trademarks of E. I. 
DuPont de Nemours & Company, Which has an office at 
1007 Market Street, Wilmington, Del. 19801. Bicomponent 
?bers can also be used. 

[0042] Additionally, the non-absorbent material could be 
an absorbent material Which has been chemically treated to 
render it non-absorbent. 

[0043] The non-absorbent material may also include a 
resilient member Which functions as an incontinence device, 
birth control device, in?ation device or collection cup. The 
resilient member can be formed from natural materials 
including natural rubber and Wool, and synthetic materials 
including polyole?ns, polyurethanes, polyethylene oxide 
(PEO), hydrophobic polyvinyl alcohol (PVA) as Well as 
blends thereof. The resilient member can also be made from 
either an open cell or a closed cell foam. 
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EXAMPLE 

[0044] The present invention Will be further understood by 
reference to the folloWing speci?c Example that is illustra 
tive of the composition, form and method of producing the 
device of the present invention. It is to be understood that 
many variations of composition, form and method of pro 
ducing the device Would be apparent to those skilled in the 
art. The folloWing Example, Wherein parts and percentages 
are by Weight unless otherWise indicated, is only illustrative. 

EXAMPLE 1 

[0045] Bag-type tampons Were prepared With the folloW 
ing speci?cations: the overWrap is made by cutting a piece 
of approximately 11 inches by 11 inches of ENKA 4128, 
bicomponent (polyethylene over polyester) ?bers available 
from PGI NonWovens, Dayton, N.J., USA. The fabric is 
turned inside out and heat-sealed 1Ainch from the edges on 
both sides With an “impulse” sealer. One end is gathered and 
sealed 1Ainch from the edge. The resultant bag is then 
inverted to enclosed the loose, sealed edges and ?lled With 
the absorbent material mixture of 75 Wt—% DANUFIL VY 
multi-limbed rayon ?bers and 25 Wt—% DANUFIL V rayon 
?bers Which had been compressed into tablet as described in 
BuZot, U.S. Ser. No. 09/741,718 ?led Dec. 20, 2000. The 
disclosure of Which is herein incorporated by reference. The 
open end of the bag is sealed across the straight end. This 
end is then gathered, folded up and sealed With the impulse 
sealer, forming a loop approximately 1Ainch in length. The 
string is doubled over and fed through the loop. The free 
ends of the string are fed through the string loop, and pulled 
tight to form a hitch. The free ends of the string are then 
knotted together. 

[0046] Other variations of Example 1 may be made. For 
example, the string may be placed across the loWer portion 
of the bag prior to sealing and the formation of the bag loop. 
Additionally, other intravaginal devices such as pledget 
tampons, pilloW type tampons, tampons formed from an 
aggregate of materials, IUDs, incontinence devices, collec 
tion cups or in?ation devices may be used in place of 
absorbent tablets. The intravaginal device Would be placed 
Within the bag prior to the sealing of the loWer portion. Thus, 
the bag Would form a cover over the intravaginal device. 
Attachment of the removal string to the bag Would alloW the 
user to easily remove the device from the vaginal cavity. 

[0047] The speci?cation and embodiments above are pre 
sented to aid in the complete and non-limiting understanding 
of the invention disclosed herein. Since many variations and 
embodiments of the invention can be made Without depart 
ing from its spirit and scope, the invention resides in the 
claims hereinafter appended. 

We claim: 
1. An intravaginal device comprising an overWrap con 

taining enclosed material, and a WithdraWal string passing 
through a portion of the overWrap formed into a loop, the 
WithdraWal string enabling a user to remove the intravaginal 
device after use. 

2. The device of claim 1, Wherein the enclosed material is 
absorbent. 

3. The device of claim 1, Wherein the enclosed material 
comprises ?bers. 

4. The device of claim 3, Wherein the ?bers comprise 
cellulosic ?bers. 
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5. The device of claim 3, wherein the ?bers comprise a 
mixture of cellulosic ?bers and synthetic ?bers. 

6. The device of claim 3, Wherein the ?bers comprise 
bondable ?bers. 

7. The device of claim 2, Wherein the enclosed material 
comprises a plurality of compressed tablets. 

8. The device of claim 2, Wherein the enclosed material 
comprises loose ?bers and compressed tablets. 

9. The device of claim 2 Wherein the enclosed material 
comprises a polymeric foam. 

10. The device of claim 2, Wherein the enclosed material 
is an aggregate of materials. 

11. The device of claim 1, Wherein the insertable material 
is non-absorbent. 

12. The device of claim 1, Wherein the insertable material 
further comprises a resilient member. 

13. The device of claim 1, Wherein the overWrap is liquid 
permeable. 

14. The device of claim 1, Wherein the insertable material 
is an incontinence device. 

15. The device of claim 14, Wherein the overWrap is 
substantially liquid impervious. 

16. The device of claim 1, Wherein the insertable material 
is a collection cup. 

17. The device of claim 1, Wherein the insertable material 
is a birth control device. 

18. The device of claim 1, Wherein the insertable device 
is an in?ation device. 

19. The device of claim 1, Wherein the insertable device 
is a tampon pledget. 

20. The device of claim 1, further comprising a bag-type 
tampon. 

21. The device of claim 1 Wherein the WithdraWal string 
is secured about the loop. 
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22. The device of claim 1, Wherein the overWrap is a 
thermobondable material. 

23. The device of claim 1, Wherein the overWrap is a 
bicomponent material. 

24. An intravaginal tampon comprising discrete absorbent 
elements enclosed by a liquid pervious overWrap having a 
loop formed in a WithdraWal end thereof and a WithdraWal 
string passing through and secured about the loop to enable 
a user to remove the tampon after use. 

25. A method of making an intravaginal device compris 
ing the steps of: 

a) enclosing a material in an overWrap; 

b) forming a loop in a WithdraWal portion of the overWrap; 

c) providing a removal string Within the loop; and 

d) securing the removal string about the loop. 
26. The method of claim 25, Wherein the loop is formed 

about the removal string. 
27. The method of claim 25, Wherein the removal string 

is threaded through the loop. 
28. The method of claim 25, Wherein the overWrap is heat 

sealable. 
29. Amethod of making an intravaginal tampon compris 

ing the steps of: 

a) enclosing discrete absorbent elements in a liquid per 
vious overWrap; 

b) forming a loop in a WithdraWal portion of the overWrap; 

c) providing a WithdraWal string Within the loop; and 

d) knotting the WithdraWal string about the loop. 

* * * * * 


