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(54) Tike: MEDICAL DRESSING CONTAINING ANTIMICROBIAL AGENT

(57) Abairnet: A medical dressing contsining
an mtimicrobisl agent is disclosed. The
medical dressing comprises 8 Inyered fabric
comprising an inner layer of subsiantially
hydrophilic materisl, an ocuter layer of
sobstantinlly hydrophobic musterial on both
sldos of the inner lsyer; and an entimicrobial
agent.  The mntimicrobial agemt may be
relsasably impregnated into the fabric, costad
on sald fabric or a combination thereof. The
antimicrobial agent may be a bignanida, such
a8 polyhexamethylene biguanide (PHMB). The Gbric inner layer materisl may be substantislly a cellujose fiber, peefersbly
substantially rayon, and Lhe fabric cuter layer material may be substantially polyester, e.g., 2 combination of textile matrix gade
polyester fiber and amorphous binder grade polyester fiber. The fabric 1s preferubly treated with an aqueous solution of surfactant
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MEDICAL DRESSING CONTAINING ANTIMICROBIAL AGENT

BACKGROUND OF THE INVENTION

Ficld of the Toventi _

The present invention relates to a medical dressing containing an
antimicrobial agent, a sponge formed from such a dressing, and methods of
fabricating such a medical dressing and sponge.

Rrief Deacrition of At

Modical dressings have long been used to protect and aid in the hesling of
wounds. Various forms end constructions of such medical dressings are known in
the art. For instance, U.S. Patent No. 4,211,227, incarporated harein by reference,
discloses 2 nonwoven surgical sponge material comprising a layerod fabric having
an inner core or a substantially hydrophilic material disposed adjacent at least one
outer or surface layer, or between a pair of outer layers, of a substentially *
hydrophobic matecial. The sponge material is bonded by passing the material
through rolls engraved in a pattern of lands and grooves such that a repeating pattern
of three dogrees of compression are imposed on the material.

U.S. Patent No. 6,369,289, incorporated herein by reference, further
discloses the use of a cellulosic bandage in 8 method for covering an open wound by
contacting the wound with the bandage having a calculated amount of antimicrobial
ageot. The cellulosic bandage may be prepared by providing et least ane rolled beam
of cellulosic material onto a pexforated drom, inserting the beam of material into en
antimicrobial agent for a predetermined period of time.

The use of certein kinds of antimicrobial agents is also known in the art.
U.S. Patent No. 4,655,756, for example, relates to a non-woven material treated with
& linear polymeric biguanide having a defined formula, or a mixture of, e.g.,
polyhexamethylene biguanide (hereafter “PHMB") dihydrochlorides with defined

T
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number average molecular weights, The polymeric biguanide may be present at a
concentration of from 500 to 5000 ppm and the non-woven material may be in the
form of an article for the collection of human body emissions.

Other types of antimicrobial agents are also known. For example, U.S.
Patent No. 5,707,736 discloses a dry, disposable, polymeric product having
sustained-release amtimicrobiel activity formed from a polymeric material having an
amine salt antimicrobial agent incorporated therein. The polymeric materiel may be
in the form of fibers, sheets, films, and other stable woven, nonwoven and knitted
materials. The antimicrobial agents include, e.g., chlorhexidine gluconate and

Additional components , such as adhesives, are also known as camponents of
medical dreasings. One such surgioal dressing is described in U.S. Pateat No.
4,643,180, wherein the dressing comprises a gheet of polymeric film coated on one
side with a water based adhesive of defined thickness which includes an
antimicrobial agent deposited on the body facing surface of the adhesive.

U.S. Patent No. 4,643,181 also describes a surgical dressing and a process
for making a surgical dressing. The dressing comprises a substrate coated on one
surface with a solvent-based akin contact adhesive of defined thickness, the adhesive
having distributed therein particles of PHMB. The process involves mixing a
defined aqueous solution of PHMB hydrochloride with a solvent which is
compatible with the adhesive at a mixing speed of no more than 300 rpm, adding the
mixture to an adhesive, applying the adhesive to a release surface in an amount of
from 40 to 55 grams per square meter, drying the adhesive, and applying a substrate
for the dreasing to the adhesive,

U.S. Patent No. 4,675,347 relates to en antimicrobial latex composition and a
method of mannfacturing a shaped article by repeatedly dipping an article into the
composition and drying. The composition comprises, e.g., (1) at least one cationic
Intex component selected from a cationic natural rubber latex and a cationic
synthetic polymer latex and (2) a cationic antimicrobial agent incorporated in the
catiomic latex (1).

LA 1 - H
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U.S. Patent No. 4,678,704 describes an impregnated fubric material
compriging a fabric substrate to which has been bonded an active cationic
impregnant along with an anionic indicator dye in combination with a fizther
cationic component, wherein the dye bonds to the further cationic component more
readily then to the substrate and the further cationic component competes with the
impregnant for bonding to the dye. The cationic impregnant may be a polymeric
biguanide, e.g., PHMB.

U.S. Patent No. 4,837,079 relates to & method for making an antimicrobially
active, non-woven web comprising the steps of forming an unbounded fibrous web,
applying throughout the unbonded fibrous web an uncured binder end PHMB
hydrochloride as an antimicrobial agent, the PHMB hydrochloride being substantive
to the fibers of the web and to the binder when the web is either wet or dry to
prevent the antimicrobial agent from substantislly diffusing from the fibers or binder
and being present in an amount effective to act as antimicrobial agent, and curing the
binder to bind the fibers together to form a antimicrobially active, non-woven web.
An antimicrobially active, non-woven web comprising bonded fibers, a binder
distributed throughout the fibers in an amount effective to bind the fibers and PHMB
hydrochloride which is substantially prevented from diffusing from the fibers ar the
binder is also disclosed. Further disclosed is & wet wiper that is substantially
identical to the claimed web, but which additionally conteins a subatantialty
proservetive free liquid.

U.S. Patent No. 5,098,417 relates to a wound dressing for systemic
administration of a physiologically- or biologically-active agent by controlled
releaso of the agent into such wound. The wound dressing comprises a substrate in
the form of a fabric or cloth, at least 2 portion of which is cellulosic, which has been
chemically modified to convert hydroxyl groups in the cellulosic portion to
ionic-adsorbing sites, an ionic form of a physiologically- or biologically-active agent
(which includes antibacterial agents) adsarbed in the substrate. The ionic bonds
hold the agent temporarily to the substrate for controlled release therefrom in
propartion to the amount of exudate in contact with the substrate and are formed by

widd i 3
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adsorbing the agent on the substrate at room tempersture. The ionic bonds aro
disassociated upon contact with body exudate from wounds thereby to release the
physiologically- or biologically-active agent in en emount in proportion to the
amount of exndate in contact with the sobstrate. Chlorhaxidine is mentionad as one

- of the possible agenta,

U.S. Patent No. 5,141,803 relates to a moist=ned wipe for cleaning and
delivering a cationic biocide compriging a flexible absorbent nonwoven substrate
impregnated with sn aqueous composition comprising defined amounts of potassium
sorbate, citric acid, disodium ethylenedisminetetraacetate, a cationic biocide selocted
from a defined group which includes PHMB hydrochloride and the remainder water.
The pH of the composition is from about 3.5 to about 4.5.

U.S. Patent No. 5,156,843 relates to a composition of matter comprising a
material provided with interstices having solid particles residing therein. The
material is a member selected from the group consisting of joined fibers, woven
fabric, non-woven fabric, paper, woven cloth, non-woven cloth, foamed plastic and
sponge. The solid particles are from sbout one to about 100 micruns in diameter and
contrin a substantially contimuous network of pores open to the exterior of the
particles, with a fimctional substance retained in the pores, The fonctional substance
may be a biocidal substance that can prevent or rotard bacterial, microbial, germ or
fingal growth.

U.S. Patent No. 5,498,416 relates to a process for protection of prostheses,
implants and/or catheters, of temporary or permanent implantable materials against
bacterial colonization and infection. An infection-registant device capable of
progressively reloasing in aqueous medium an amount of an entibacterial substance
fixed to the device, the amount being effective to prevent bacterial contamination of
the device is disclosed. The device comprises a first coating from a solution in
aquecus or organic solvent of a biguanide of a defined generat formula (which
defines monomeric compounds) end & second coating from a solution of the
coating ensuring adhesion of the antibacterial substance to the device. Illustrative
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devices are described in the paragraph beginning at column 2, line 60 and include
prostheses, arterial prostheses, cardiac simulators, orthopedic prostheses, ocular or
dental implants, shunts that are connecting two segments of the circulatory system,
and suture thread,

U.S. Patent No. 5,700,742 relates to a method of treating a textile material to
inhibit microbial growth which comprises epplying to the textilo matexial an oligo-
or polymeric biguanide or salt thereof with en inorganic acid or an organic acid
having a pK value above 4.5 followed by a strong argenic acid having a pK value
below 4.5 and freo from any aliphatic or oxyalkylens chain containing 12 or more
carbon atoms. A textile material treated in accordance with the claimed method is
also disclosed.

U.S. Patent No. 5,856,248 relates to cellulose fibers and products comprising
cellulose fibers treated to absorb body secretions while substentially decrossing
microbial growth, the fibers being chemically modified in a two-stage process
comprising a first stago treatment with a water soluble salt of a transition metal and
an alkali and a second stage treatment with a soltion of a bisbiguanide compound,
thereby forming a bond between the cellulose fibers, the transition metzl and the
bisbiguanide compound. The process may utilize a rinsing step to neutral pH
between the two aforementioned stages. '

U.S. Patent No. 5,869,073 relates to a liquid caomposition for applying a
non-leachable antimicrobial layer or coating on a surface, comprising a solution,
dispersion ar suspension of a bigusnide polymer, a cross-linker reacted with the
bignanide polymer to form an addnct, and an antimicrobial metal, metal salt (e.g, a
silver salf) or metal complex, wherein the metal, metal salt or metal complex forms a
complex with the adduct, and wherein the antimicrobial layer ar coating does not
release biocidal levels of leachables into a contacting solution.

U.S. Patent No. 5,817,325 relates to an article of mamufacture having
disposed on a surface thereof a contact-killing, non-leaching antimicrobial coating
which kills microorganisms upon contact. The coating comprises &n organic
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polycationic polymer matrix immobilized on the surface having bound or complexed
fhereto a surface-accesaible antimicrobial metallic material such that the
antimicrobial material does not reloase biocidal emounts of elutables into the
surrounding environment. The orgenic matrix may comprise a biguanide polymer,
such as PHMB or a polymer containing a biguanids moiety.

U.S. Patent No. 5,849,311 further relates to & contaot-killing, non-leaching
antimicrobial material, capable of killing microorganisms which come into contact
with the material The material comprises an organic polycationic polymer matrix
having non-leachably bound or complexed theroto an antimicrobial metallic
material, such that the antimicrobial materisl does not release biocidal amounts of
elutables into the surrounding environment. ‘The polycationic material may be
PEMB or a polymer containing a biguanide moiety.

U.S. Patent No. 5,886,048 relates to a method of treating tumor discase in a
Imman or enimal with a therapeutically effective amonnt of PHMB or salt thereof.

U.S. Patent No. 5,985,931 relates to an antimicrobial composition
comprising defined amounts of PHMB, & quaternary ammonium compound; and
parachlorometaxylenol wherein the combination of the three components is said to
exhibit effective antimicrobial activity.

U.S. Patent No. 5,990,174 relates to 8 method for improving haze formation
and storage stability of an antimicrobial composition consisting of water and from 5
to 25% by weight of defined linear polymeric biguanide oligomers. The method
comprises adjusting the pH of the aqueous antimicrobial composition to at least 0.1
and loss than S as determined using an indicator thereby improving the resistance to
haze formation and storage stability of the aqueous antimicrobial composition when
compared with a correspanding composition at higher pH. Particular concentration

U.S. Patent No. 5,993,840 relates to a composition comprising a non-woven
material containing & mixture of polymeric biguanides subject to desorbtion when
the non-woven material is wetted by urine; and an snionic polymer which is
substentialty insoluble in arine, The anionic polymer functions to retain the
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biguanides on the material when contacted by urine. Amﬁgrﬂomﬁngm
abgorbent leyer and a method of reducing the losa of antimicrobial biguanide,
wherein both include the anionic polymer, are disclosed.

Buropean Patent Application No. 136900 discloses the application of PHMB
to & surgicel drape comprising & non-woven fabric and mentions on page 7 that a
non-ienic wetting agent in the application formulation is desirable to provide
absorbent cheracteristics to the fabric.

U.S. Patent No. 6,017,561 relates to an antibacterial cleaning composition
comprising & quatemsry emmonium compound, an anionic polymer having an acid
number greater than 10 wherein the anionic polymer is partially or completely
neuiralized by quetemary ammonium compound to form a polymer complex and
wherein the polymer complex is greater then shout 15% by weight of the solids in
the composition, a dispersing agent, which comprises a surfactant that is selocted
from the group consisting of nonionic surfuctant, amphoteric surfactant, and
mixtures thereof, and optionally, a solvent. Also disclosed is a sponge device
having antibacterial activity that comprises a sponge; and a polymer complex
comprising a quaternary ammonium compound and an anionic polymer having an
acid number of groater than 10 wherein the anionic polymer is pattially or
completely neutralized by the quaternary ammonium compound to form the polymer
complex which is attached to a surface of the sponge. An adsorbent or absorbent
matrix which incledes the polymer complex and a method of fabricating an
absorbent or adsarbent material which uses at least a quaternary ammonium
compound &nd an anionic polymer are also disclosed. The ammonium compound
may be PHVB hydrochloride. Articles such as spanges are also described.

U.S. Patent No. 6,160,196 relates to a wound covering cornprising a
hydrophobic, bacteria-absarbing synthetic or naturally-occurring polymer fiber
material, having adhored thereto an entimicrobial active compound which is adapted
to not be released into the wound. As described in the specification and includod in
certain dependent claims, the material can be nonwoven and dependent claim 10
recites that the polymer fiber material can be selected from a group which inclades
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polyester. The entimicrobial active compounds are described in the passage that
begins at colunm 2, line 29 and include chlothexidine. In this passage, it is stated
the compounxds “, . . are distinguished by the fact that they adhere firmly to the
wound covering and are not released, or at least are not released noticeably, into the
wound.” '

U.S. Patent No. 6,180,584 relates to a disinfectant composition comprising a
film-forming antimicrobial material (which may be a polymeric bigusnide matetial),
an antimicrobisl metallic material, and a carrier . The composition, when applied to
a surface, forms & non-permenent, adherent, water-insoluble film, wherein the
metallic material is non-leachably bound to or associated with the film. The film
does not olute antimicrobial materials into contacting water =t levels capable of
imparting disinfecting action to said water, and is removable by treatment with an
alcohol solution. The composition can forther include a surfactant.

U.S. Petent No. 6,235,302 relates to a sponge cloth which is based on
regenerated cellulose and haa been provided with an internal reinforcement
consisting of, e.g., viscose fibers or cotton fibers having a staple fiber length of § to
50mm. The sponge cloth is obtained by a process comprising the steps of
coagulating end regenerating the cellulose in & bath which has a pH of 13 or higher
and which comprises Glauber's salt, NaOH and water, and impregnating the sponge
cloth with a biocidally active agent. Representetive agents are described and include

DRIECTS AND SIIMMARY OF THE INVENTION

1t is an object of the present invention to provids a medical dressing
comprising an antimicrobial agent as well as a process of making such a medical
dresging. It is a further object to provide a sponge formed from the medical dressing
as woll as a process of making such a sponge.

The medical dressing and sponge formed therefrom are preferably
characterized by improved antimicrobial behavior, More particularly, in a prefiered
embodiment, the medical dressing and spange formed therefrom provide m
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effective antimicrobial barrier for a wound while also conirolling the relesse of
antimicrobial agent contained within en inner portion of the dressing. The
antimicrobial agent is prefirsbly concentrated within an inner portion absorbent core
of the dressing whils an outer barrier layer portion reduces the release of the
It is a further object of the invention to provide a medical dressing and a
sponge formed therefrom wherein the outer hydrophobic layer(s) provide(s) non-
adherent surfaces to aid in the healing of wounds and which reduces or elintinates
pein experienced by a patient during changes in the dressing or sponge.
In accordance with one aspect of the present invention, a medical dressing is
provided, comprising:
layered fibric comprising:
an inner layer of substantially hydrophilic material;
an outer layer of substantially hydrophobic material on both sides of
the inner
layer; and
an antimicrobial agent, wherein the antimicrobial agent is contained in the
jnmer layer.
In accordance with another aspect of the invention, the medical dressing of
the invention may be in the form of a sponge comprising plies of the medical
RRIEF DESCRIFITON OF THE FIGLURES
. FIG 1 illuktrates a cross-sectional view of one form of the medical dressing
containing two outer layers and an inner layer.
FIG. 2 illustrates a surface view of one form of the medical dressing
containing a cross-shaped incision passing through all plies of the dressing.

& &
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In one embodiment, the inventive medicel dressing is based in part upon the
dressing disclosed in U.S. Patent No. 4,211,227, the disclosure of which is
incorporated herein by reference in its antirety.

In a preferred embodiment, the inventive medical dressing is an
antimicrobial drain sponge which is a thermally bonded nonwoven absorbent
material, typically in the form of a square that is 2" x 2" or 4" x 4" and having a 6
ply thickness. The material is preferably about 50% polyester and about 50% rayon
with each ply formed as a sandwich of & layer of rayon between two layers of
polyester. In one embodiment of the invention, as illustrated in FIG. 1, the outer
layers (A and C) may be formed from a hydrophobic material, preferably
hydrophobic fibers, such as polyester fibers. The irmer layer (shown as layer B in
FIG. 1) comprises & hydrophilic material, prefersbly hydrophilic fibers, such as
cellulosic fibers. More preferably, the cellulosic fibers are rayon.

" In crder to impert antimicrobial properties, the matexial that is to be cut into
the individual sponges is impregnated with an aqueous solution of an antimicrobial
agent, such as polyhexamethylene biguanide (PHMB). An entimicrobial agent such
as PHMB is suitably present in a concentration of about 0.1 to 0.5 % by weight,
proferably about 0.15 to 0.35 % by weight, and most prefersbly about 0.2 to 0.3 %
by weight. A surfactant may also be present in the aquaous solution. For example,
commezcially available non-ionic surfactants, such as TWEEN® 20, which is
polyoxyethylens (20) sorbitan monolaurste, may be utilized. PHMB used to prepare
the drain sponge may be provided by, e.g., Avecia Inc. under the designation
COSMOCIL® CQ (an aqueous solution of PHMB containing 19-21% w/w active
ingredient and a pH of 5.0-5.5). The material may be impregnated with the
antimicrobial agent according to any suitable technique, such as, e.g., by dip coating
the material in a solution comprising the antimicrobial agent.

The impregnated material may then be pressed at a pressure designed so that
the appropriate level of antimicrobial agent, preferably PHMB, remains in the
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material. After drying by passing between heated rollers, the materisl has a residual
antimicrobial agent (e.g. PHMB) content of from 1500 to 3500 ppm. The material is
subsequently converted into 4" X 4" and 2" X 2", 6 ply drain sponges. The eponges
do not include an adhesive, but have a cross-shaped incision in the center (as
illustrated in FIG. 2) that penetrates all 6 plies so that a drain tube can be passed
therethrough. The antimicrobial agent (e.g. PFHMB) can preferably be released from
the medical dressing or sponge in & moist environment to provide antimicrobial
activity beyond the edges of the sponge for a limited tims. In general, the fabric is
treated to bave about 1500-3500 ppm of extractable antimicrobial agent, preforably
polyhexamethylene biguanide.

The antimicrobial agent is preferably releasably impregnated into the imner
layer substantially hydrophilic material of the fibric, coated an said inmer layer or a
combination thereof The sntimicrobial agent is also preferably controllably
releaseable from the fabric in an amount effective as an anfimicrobial, more
preferably in amount effective as an antimicrobial for a period of up to about 2 days,
most prefersbly up to sbout 1 day. The antimicrobial emount is defined as the
amount of antimicrobial agent applied to the dressing that is needed for providing
sufficient antimicrobial cheracteristica, yet without causing irritation of the skin or
open wound.

Although the antimicrobial agent may be released from the inner layer
material of the fabric, the antimicrobial treatment of the fabric principally allows the
dreaging to function as a barrier to contamination of the wound from sources outside
the wound. In addition, dus to tho absorbent characteristics of the dressing,
microbes absorbed within the inner 1syer are prevented from escaping through the
dressing.

In gonexal, the antimicrobial agent may be any such agent which suitably
functions to provide an antimicrobial property to the inventive medical dreasing.
Such antimicrobial agents ere described in some of the above-identified patents,
which are herein incorparated by reference for such information. Preferred
antimicrobial agents includo biguanides, especially polyhexamethylene bignanide

5uy 116
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CPHMB").

The fibric imer layer material is substantially hydrophilic, and is preferably
substantially & cellnlose fiber, and, more preferably, is substantially rayon. Other
inner layer materials may also be utilized, including polysaccharides, alginates,
cotton or carboxy methyl cellulose fiber materials. In general, the inner layer
material is “substantially hydrophilic” such that wound exudate may be absarbed by
the inner Iayer ebsorbent care and that the antimicrobial agent may be contained
mostly within the absorbent core. In this way, the term “substantially hydrophilic”
describes the fimction of the inner layer material. It alap distinguishes the inner
layer material aver the function of the “substantially hydrophobic™ outer layer
material, which provides an antimicrobisal barrier property and attermates or reduces
the release of antimicrobial agent awsy from the dressing. The improved retention -
of antimicrobial egent within the inner layer also lowers the bioburden, i.e., the
growth and mumber of cells, within the dressing during use.

Hydrophobicity and hydrophilicity are commonty reparted as the percentage -
moisture regain for fibars of the material, For the purposes of the present invention,
the terms “substantislly hydrophilic” and “substantially ydrophobic™, as they apply
to the inner and outer layers respectively, may be related to the percentage moisture
regzin for fibers of the respective materials, typically at 70°F and 65% relative
humidity. The fibers used in the substantially hydrophobic outer layer should have a
moisture regain of less than about 10%, preferably less than sbout 5%, and most
preferably less than about 2% based on the weight of the dry fiber. The fibers used
in the substantially hydrophillic inner layer should have 8 moisturc regain of sbout
5-25, prefersbly sbout 10-20, and most prefirably about 15-20 times the weight of
the dry fiber. '

The fabric outer layer material is prefierably substentially polyester, and,
more preferably, is a combination of textile matrix grade polyester fiber and
amarphous binder grade polyester fiber. The binder fibors fimction to bind, e.g.,
rayon and textile grade polyester fibers together. Suitable inner layer materials
include, e.g., Lenzing 8191 rayon. Suitable outer layer materials include, e.g
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Wellman Polyestar T-203 textile grade polyester and Kosa Polyester 259 amorphous
binder grade polyester. The textile to binder fiber weight ratio is prefirably about
2:1. Other materials may also be utilized for the outer layer, including, e.g.,
polyolefins such as polyethylene or polypropylene, nylons, or other thermoplastic
fibers.

The hydrophobic layezrs of the fabric forming the medical dressing may also
be imparted with a hydrophitic finish. Such a finish may be spplied as a coating of a
hydrophilic finishing agent on the cuter layers. It may also be applied during the
imprognstion of the imner layer with the atinricrobisl agent by including the
hydrophilic finishing agent in the same solution of antimicrobial agant. By
contacting the dressing material with the antimicrobial solution containing &
bydrophilic finishing agent, the inner layer is impregnated with the antimicrobial
solution while the oufer layers are imparted with a hydrophilic finish. As used
herein, the term “hydrophilic finish™ is intended to mean that the hydrophilic
characteristics of the outer layer are increased at least to some degree by the use of a
hydrophilic finishing agent. In a preferred embodiment, the hydrophilic finish helps
to improve the fimction of the dressing material or sponge by allowing wound
exudate to be more easily sbsorbed by the inner leyer absorbent core material,
Suitable hydrophilic finishing agents include, e.g., surfactants, such as non-ionic
surfactants, which may be typically applied in concentrations of about 0.1 % by
weight. As noted above, one such non-ionic surfactant is TWEEN® 20, which is
polyoxyethylene (20) sarbitan monolaurats, although other such surfactants may
also be utilized.
(0] A medical sponge formed from plies of the medical dressing material may
contrin several plics of the dreasing material, preferably 2-10 plies, more preforably
4-8 plies, and most profirsbly 6 plies. A cross-shaped incision may bo prefirably
formed in the center of the sponge that penctrates all plics, thereby allowing an
object to pass through the sponge.

In a prefierred aspect, the fabric comprises about 50% by weight rayon, sbout
33% by weight textile matrix grade polyester, and about 17% by weight binder

RLETRN R
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grade polyester, based on the weight of the fabric, -

The fabric of the medical dresging and sponge of ths invention may be
processed to impart softness end improved sbsorbancy, according to techniques
known in the ext, followed by firther processing to form the inventive medical
dressing and sponge. Suitable techniques include the use of microcreping devices
such as are commercially availeble from Micrex, Carp. for the trestment of
nonwoveo and other materials, It is preforred that such treatments provide an
absorbency of from about 6-15, preferably 10-15, times the dry weight of the fibric.
As used in the context of the invention, the term “ebsorbency” refers to the amount
of liquid material, such as water or wound exudate, that may be absarbed by the
fabric of the medical dressing or sponge.

As compared with other commercisl medical drossings and sponges, the
present invention provides scveral advantages and bensfits. For example, by
containing the antimicrobial agent within the inner layer of the medical dressing and
the sponge formed therefrom, the release of the antimicrobial agent is controlled
such that sensitive wound or ekin arcas are not adversely imitated. The presence of
the antimicrobial agent within the fnner layer also allows for the dressing and
sponge to fimction effectively as a barrier against contamination of the wound.
Contamination of areas outside the wound and dressing or sponge due to the
retention of the wound exudate within the dreasing or sponge is also reduced or
prevented. In addition, the use of the outer hydrophobic (nonwoven) layers provides
tho dressing and sponge with the characteristic of non-adherency to wounds.
Further, due in part to the presence of the outer hydrophobic layer(s), the amount of
antimicrobial agent within the inner layer necessary to meintain the antimicrobial
effectiveness of the dressing or sponge is also reduced compared with other
commercial products. As such, the present invention provides a benefit of reduced
cost associated with the use of lesser amounts of antimicrobial agent.

The medical dreasing of the present invention may aleo comprise layered
fabric consisting essentially of an inner layer of substantially hydrophilic material;
an outer layer of substamtislly hydrophobic material on both sides of the immer laye;

Wi 119
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and an antimicrobial agent, wherein the antimicrobisl agent is contained in the inner
layer. As used in the context of the invention, the phrase “congisting cssentially of”
is intended to mesn that the certain additional components which would materiaity
affect the basic and novel characteristics of the inventive medical dressing are not
included in the layered fubric. As concerns the madical dressing and sponge of the
invention, “consisting essentially of” is intended to mean, e.g., that adhesives are not
utilized to prepare the lzyered fibric or that additional agents are not utilized to bind
the antimicrobial agent within the inner layer material of the medical dressing.

EXAMPLES

The antimicrobial efficacy of the medical dressing and sponge according to
the invention has been investigated. Such tests simulate the use of the dressing or
sponge in practico and gre based upon the visusl observation of microbial activity on
growth media placed in contact with the inventive medical dressing or sponge
containing a determined amount of microbes. The tests aro generally conducted by
placing a sample of the antimicrobial agent containing dressing or sponge in contact
with growth medium, adding a small volume of microbe containing aqueous
solution to the medical dressing or sponge, and incubating the test samples for
definite time periods and under controlled temperature and eavironmental
conditions. Following the end of the pre-determined time period, the growth
medium is visually observed to determine the extent, if any, of microbial activity or
growth on the medium. For the purposes of the present invention, an assessment of
the antimicrobial effectiveness of the inventive dressing snd sponge against various
microbes, including S. aurews, S. epidermidis, E. coli, end P. aeruginosa, has been
conducted according to this procoedure. In all such tests, the medical dressing and
sponge according to the invention has been determined to be effective to prevent
microbial activity on such growth medium. By comparison, control samples not
containing an antimicrobial agent, such as PHMB, were determined using the same
procedures and conditions to not prevent microbial activity on such growth medium.

While the invention has been described in detail by reference to specific
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substitutions, omissions and changes may be made, and equivalents employed,

without departing from the spirit of the invention or the scope of the appended
claims.
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What is claimed {s:

1. A medical dresging comprising:
Iayered fabric comprising:
an imner layer of substantially hydrophilic material;
5 an outer layer of substantially hydrophobic material on both gides of
the inmer layer; and '
an entimicrobial agent,
wherein the antimicrobial agent is contained in the inner layer.

2. A medical dresging acconding to claim 1 wherein the antimicrobial agent
10  isreleasably imprognated into the inner layer substantially hydrophilic material of
thnfnbﬂc.ooabdonaaidingclayer,urueumbimﬁonlhaeoﬁ

3. A medical dressing according to claim 2 wherein the antimicrobial agent
is roleaseable from the fibric in an amount effective as an antimicrobial.

4. A medical dresging accarding to clgim 2 wherein the antimicrobial agent
15 is releaseable from the fabric in an amount effective as an antimicrobial for a period
of up to about 2 days.

5. A medical dreasing according to claim 2 wherein the entimicrobial agent
is releaseable from the fubric in &n amount effiective as an antimicrobial for a period
of up to ebout 1 day.

20 6. A medical dressing according to claim 3 wherein the antimicrobial agent
is & biguanide.

7. A medical dreasing according to claim 3 wherein the antimicrobial agent
is polyhexamethylene biguanide.
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8. A medical dressing according to claim 3 wherein the fabric inner layer
material is substantially a cellzlose fiber.

9. A medical dressing according to claim 3 wherein the fabric immar layer
material is substantially rayon.

S 10. A medicel dressing according to cleim 3 wherein the fabric outer layer
material is substantially polyester.

11. Amedical dressing eccording to claim 3 wherein the fabric outer layer
material is a combination of textile matrix grade polyester fiber and amorphous
binder grade polyester fiber.

10 12. A medical dressing according to claim 11 wherein the textile to binder
fiber weight ratio is about 2:1.

13. A medicel dressing comprising:
layered fabric comprising:
an imner layer substantially of rayon
15 an cuter layer substantially of textile and binder fibers in a 2:1 weight
ratio; and
polyhaxamethylene biguanide,
" wherein the polyhexamethylens bigusnide is contained in the inner layer.

_ 14. A medical dressing according to claim 13 wherein the fabric is treated
20  with an aqueous solution of surfactent and polyhexamethylene biguanide to have
about 1500-3500 ppm of extractable polyhexamethylens biguanide.
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15. A medical dressing scoording to claim 13 wherein the fabric is formed

about 50% by weight rayon,
about 33% by weight textile fibers, and
about 17% by weight binder fibers, basod on the weight of the fubric.

16.

A medical dressing according to claim 15 wherein the fabric is treated

with an aqueous solution of surfactent and polyhexamefirylene biguanide to have
sbout 1500-3500 ppm of extractable polyhexamethylene biguanide.

I7.

18,

13.

19.

15.

16. .

21.

A sponge formed from plies of the medical dressing material of claim 1.

A sponge formed from plies of the medical dresaing material of claim

A sponge formed from plies of the medical dressing material of claim

A sponge formed from plies of the medical dressing material of claim

A sponge according to claim 17 having 6 plies.

A sponge according to claim 18 having 6 plies.

A sponge according to claim 19 having 6 plies.

A sponge according to claim 20 having 6 plies.

A sponge according to claim 17 with a cross-shaped incigion in the

LouG 2t
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center of the sponge that penctrates all plies to allow an object to pass through the
sponge.

26. A sponge according to claim 18 with a cross-shaped incision in the
ceater of the sponge that penetrates all plies to allow an object to pass through the
S  spange. '

27. A sponge according to claim 19 with a cross-shaped incision in the
center of the spange that penetrates all plies to allow an object to pass through the
sponge.

28. A sponge according to claim 20 with a cross-shaped incision in the
10 center of the spange that penetrates all plies to allow an object to pass through the
SpOnge.

29. A medical dressing according to claim 1 wherein the hydrophobic
layers have a hydrophilic finish,

30. A madical dressing according to cleim 13 wherein the hydrophobio
15 layers have a hydrophilic finish.

31. A sponge according to claim 17 wherein the hydrophobic layers have a
bydronhilic finisk

32. A sponge according to claim 18 wherein the hydrophobic layers have a
hydronhilic finisl

20 33, Amediclldre!linganemdingtnchiml.wheminthoﬁbﬁeﬁ:mingﬂm
medical dressing bas an ahsorbency of from 6-15 times the dry weight of the fabric
material.
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34. A medical dressing according to claim 13, wherein the fabric forming
the medical dressing has an absorbency of from 6-15 times the dry weight of the
fabric material.

35. A sponge according to claim 17, wherein the fabric forming the medical
dressing material of the sponge has an shsorbency of from 6-15 times the dry weight
of the fahric material.

36. A sponge accarding to claim 18, wherein the fabric forming the medical
dressing material of the sponge has an absorbency of from 6-15 times the dry weight
of the febric material.
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APGSITO MEDICO QUE CONTIENE UN AGENTE ANTIMICROBIAL

ANTECEDENTES DE LA INVENCION

Campo de la Invencién

La presente invencién se relaciona con un apésito médico
que contiene un agente antimicrobial, una esponja formada
de tal apbsito, y métodos de fabricar tal apSsito médico y

esponja.

Breve Descripcién de la Técnica

Los apbsitos médicos han 8ido usados largamente para
proteger y ayudar en la cicatrizacién de las heridas.
Varias formas y construcciones de tales apbsitos médicos
son conocidos en la técnica. Por ejemplo, la Patente
estadounidense No. 4,211,227, incorporada aqui como
referencia, describe un material de esponja quirtirgica no

tejido que comprende una tela en capas que tiene un nficleo
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interior o© un material sustancialmente  hidroffilico
.dispuesto adyacente en por lo menos una capa exterior o
superficie exterior, o entre un par de capas exteriores, de
un material sustancialmente hidréfobo. El1 material de
esponja es pegado por medio de pasar el material a través
de unos rodillos grabados con un patrén de partes planas y
ranuras de modo que un patrén de repeticién de tres grados

de compresién es impuesto sobre el material.

La Patente estadounidense No. 6,369,289, incorporada aquil
como referencia, describe adicionalmente el uso de un
vendaje celulfésico en un método para cubrir una herida
abierta por medio de poner en contacto la herida con el
vendaje que tiene una cantidad calculada de un agente
antimicrobial. El vendaje celulésicoc puede ser preparado
por medio de suministrar por lo menos un rollo de material
celulésico en un tambor perforado, insertar el rollo de
material de una vasija encerrada, agregar el agente
antimicrobial en la vasija, y hacer circular el agente

antimicrobial durante un periodo de tiempo predeterminado.
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El uso de ciertas clases de agentes antimicrobiales es
también conocido en 1la técr;ica. La Patente estadounidense
No. 4,655,756, por ejemplo, se relaciona con un material no
tejido tratado con una biguadina polimérica 1lineal que
tiene una férmula definida, o una mezcla de, por ejemplo,
biguanida de polihexametileno (de aqui en adelante "“PHMB”)
o dicloruro de ella con pesos moleculares promedio. la
biguanida polimérica puede estar presente en una
concentracién desde 500 a 5.000 ppm y el material no tejido
puede estar en la forma de un articulo para la recoleccién

de emisiones del cuerpo humano.

Otros tipos de agentes antimicrobiales son también
conocidose. Por ejemplo, la Patente estadounidense No.
5,707,736 describe un producto polimérico seco desechable
que tiene una actividad antimicrobial de liberacién
sostenida formada a partir de un material polimérico que
tiene un agente antimicrobial de sal de amina incorporado
alli. El material polimérico puede estar en la forma de
fibras, laminas, peliculas, u otros materiales tejidos, no

tejidos o tejidos de punto estables. Los agentes
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antimicrobiales incluyen, por ejemplo, gluconato de

clorexidina y clorhidrato de clorexidina.

Componentes adicionales, tales como adhesivos, también son
conocidoe como componentes de apbsitos médicos. Uno de
tales ap6sitos quirGrgicos se describe en 1la Patente
estadounidense No. 4,643,180, en donde el ap6sito comprende
una l&mina de una pelicula polimérica recubierta por un
lado por un adhesivo con base en agua de espesor de fluido
que incluye un agente antimicrobial depositado en 1la

superficie cara hacia el cuerpo del adhesivo.

La Patente estadounidense No. 4,643,181 también describe un
apéeito quirdrgico y un proceso para fabricar un apésito
quirfirgico. El apésito comprende un sustrato recubierto por
una superficie con un adhesivo par contacto con la piel con
base en disolvente de espesor definido, el adhesivo tiene
distribuido en &1 particulas de PHMB. El proceso que
involucra mezclar wuna 8solucién acuosa definida de
clorhidrato de PHMB con un disolvente que es compatible con

el adhesivo en una velocidad de mezclado de neo mie de 300
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rpm, agregando la mezcla a un adhesivo, aplicando el
adhesivo a una superficie de liberacifn en una cantidad
entre 40 a 55 gramos por metro cuadrado, secar el adhesivo,

y aplicar un sustrato para el apésito al adhesivo.

La Patente estadounidense No.4,675,347 se relaciona con una
compoeicién de lAtex antimicrobial y un método para
fabricar un articulo formado por sumergimiento repetitivo
de un articulo dentro de una composicién y su secado. La
composicién comprende, por ejemplo, (1) por lo menos un
componente de litex catidnico seleccionado a partir de
litex de caucho natural catiénico y un l&tex polimérico
gintético catibénico y (2} un agente antimicrobial catiénico

incorporado en el latex catidnico (1).

La Patente estadounidense No. 4,678,704 describe un
material de tela impregnado que comprende un sustrato de
tela al cual se le ha ligado o pegado un impregnante
catifénico activo junto con una tinta indicadora anifénica en
combinacifn con un componente catifnico adicional en donde

los enlaces de la tinta al componente catifnico adicional
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compiten mis f&cilmente que con los del sustrato o del
componente catidénico adicional para enlazar la tinta. El
impregnante catifénico puede ser una biguadina polimérica,

por ejemplo, PHMB.

La Patente estadounidense No. 4,837,069 se relaciona con un
método para hacer una tela no tejida antimicrobialmente
activa que comprende las etapas de formar una tela fibrosa
no ligada, aplicable a través de la tela fibrosa no ligada
un aglomerante no curado y clorhidrato de PHMB como un
agente antimicrobial, el clorhidrato de PHMB es sustantivo
a las fibras de la tela y al aglomerante cuando la tela
esti himeda o seca para impedir que el agente antimicrobial
se difunda sustancialmente desdé lae fibras o del
aglomerante y esté presente en una cantidad efectiva para
actuar como un agente antimicrobial, y curar el aglomerante
para ligar las fibras juntas y formar una tela no tejida
antimicrobialmente activa. La tela no tejida
antimicrobialmente activa comprende fibras aglomeradas, un
aglomerante distribuido a través de las fibras en una

cantidad efectiva para aglomerar las fibras y clorhidrato
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de PHMB que es sustancialmente impedido de difundirse desde
las fibras o del aglomerante c¢omo Yya s8e dijo.
Adicionalmente se ha descrito un trapo himedo que es
sustancialmente idéntico a la tela reivindicada, pero que
adicionalmente contiene un liquido sustancialmente libre de

preservativos.

La Patente estadounidense No. 5,098,417 se relaciona con un
ap6sito para herid para administracién sistémica de un
agente fisiolégica o biolSgicamente activo por medio de
liberacién controlada del agente hacia 1la herida. El
apbsito para heridas comprende un sustrato en la forma de
una tela, por lo menoe una porcién de la cual es
celulésica, que ha @8ido modificada quimicamente para
convertir los grupos hidroxilo en la porci6n celulbsica a
sitios de adsorcién iénica, una forma iSnica de un agente
fieiolégica o biolSgicamente activo (que incluye agentes
antibacteriales) adsorbidos en el sustrato. Los enlaces
i6nicos mantienen el agente temporalmente en el sustrato
para una liberacién controlada del mismo en proporcién a la

cantidad de exudado en contacto con el sustrato y son
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formados por 1la adsorcién del agente en el sustrato a
temperatura ambiente. Los enlaces iénicos son desasociados
luego del contacto con el exudado del cuerpo de las heridas
liberando asi el agente fisiol6gica o biolégicamente activo
en una cantidad en proporcién con la cantidad de exudado en
contacto con el sustrato. lLa clorexidina es mencionada como

uno de los posibles agentes.

La Patente estadounidense 5,141,803 se relaciona con un
limpién himedo para la limpieza y que suministra un biocida
catifnico que comprende un sustrato no tejido absorbente
flexible impregnado con una composBicifn acuosa que
comprende cantidades definidas de sulfato de potasio, &cido
citrico, etilendiamintetracetato de disodio, un biocida
catiénico seleccionado de un grupo definido que incluye
clorhidrato de HPMB y el resto agua. El1l pH de 1la

composicién esti entre 3,5 a 4,5.

La Patente estadounidense No. 5,156,843 8se relaciona con
una composicién de materia que comprende un material

provisto con intersticios que tienen particulas sélidas que
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residen alli. El material es un miembro seleccionado del
grupo que consiste de fibras unidas, tela tejidé, tela no
tejida, papel, paflo tejido, pafic no tejido, esponja y
pléstico espumado. Las particulas sflidas est&n entre cerca
de 100 micrones en diametro y contienen una red
sustancialmente continua de poros abiertos hacia el
exterior de las particulas, con una sustancia funcional
retenida en los poros. La sustancia funcional puede ser una
sustancia biocidal que puede 1impedir o retardar el

crecimiento bacterial, microbial, de gérmenes o de hongos.

La Patente estadounidense No. 5,498,416 se relaciona con un
proceso para la proteccién de prétesis, implantes y/o
catéteres, de materiales implantavles temporalmente o
permanentemente contra :-la colonizacién bacterial y la
infeccién. Un dispositivo resistente a la infeccién capaz
de liberar progresivamente en un medio acuoso una cantidad
de una sustancia antibacterial fija al dispositivo, 1la
cantidad siendo efectiva para impedir 1la contaminacién
bacterial del dispositivo se describe aqui. El dispositivo

comprende un primer recubrimiento de wuna solucién en
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disolvente acuoso u orgdnico de una biguanida de una
f6rmula general definida (la cual define compuestos
monoméricos) y un segundo recubrimiento de una solucibn de
la sustancia antibacterial, el segundo recubrimiento se
socbrepone al primer recubrimiento, Y el primer
recubrimiento asegura la adhesién de 1la sustancia
antibacterial al dispositivo. Dispositivos ilustrativos se
describen en el parrafo que se inicia en la columna 2,
linea 60 e incluye catéteres urinarios, probetas, catéteres
vasculares e intraarteriales, prétesis valvular cardiaca,
prétesis arterial, simuladores cardiacos, prétesis
ortopédicas, implantes oculares o dentales, puentes gque
conectan dos segmentos del sistema circulatorio, e hilos de

sutura.

La Patente estadounidense No. 5,700,742 se relaciona con un
método para tratar un material textil para inhibir el
crecimiento microbial que comprende aplicar al material
textil una oligobiguanida o biguanida polimérica o sal de
ellas con un &cido inorgénico o un &cido orgénico que tiene

un valor pK por encima de 4,5 seguido por un &cido orgénico
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fuerte que tiene un valor pK por debajo de 4,5 y libre de
cualquier cadena alif&tica u oxiaquileno que contiene 12 o
mds Atomos de carbono. Un material textil tratado de

acuerdo con el método reivindicado también se ha descrito.

La Patente estadounidense No. 5,856,248 se relaciona con
fibras de celulosa y productos que comprenden fibras de
celulosa y productos que comprenden fibrase de celulosa
tratadas para absorber las secreciones corporales mientras
que disminuye sustancialmente el crecimiento microbial, las
fibras son modificadas quimicamente en dos etapas de
procesos que comprenden una primera etapa de tratamiento
con una sal soluble en agua de un metal de transicifn y una
segunda etapa de tratamiento con una solucién de un
compuesto de bisbiguanida, formando asi un enlace entre las
fibras de celulosa, el metal de transiciém y el compuesto
de bisbiguanida. El1 proceso puede utilizar una etapa de
enjuague a pH neutro entre las dos etapas anteriormente

mencionadas.
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La Patente estadounidense No. 5,869,073 see relaciona con
una composeicién liquida para ser aplicada a una capa
antimicrobial no 1lixiviada o recubrimiento sobre una
superficie, que comprende una 8olucién, dispersién o
suspensién de un polimero de biguanida, un reticulador que
se hace reaccionar con el polimero de biquanida para formar
un aducto, y un metal antimicrobial, sal de metal {por
ejemplo sal de plata) o un complejo met&lico en donde el
metal, la sal de metal o el complejo de metal forman un
complejo con el aducto, y en donde la capa antimicrobial o
recubrimiento no libera 1los niveles Dbiocidales de

lixiviados dentro de una solucién que est& en contacto.

La Patente estadounidense No. 5,817,325 se relaciona con un
articulo de manufactura que tiene dispuesto Bsobre una
superficie del mismo un recubrimiento antimicrobial no
lixiviado que mata al contacto, el cual mata organismos o
microorganismos tan pronto entran en contacto. El
Recubrimiento comprende una matriz de polimero
policatiénico orgénico inmovilizada sobre la superficie que

tiene enlaces o ha sidoc complejado en ella un material
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metflico antimicrobial accesible a la superficie que modo
que el material antimicrobial no 1libera las cantidades
biocidales eluibles dentro del ambiente que lo rodea. La
matriz orgénica puede comprender un copolimero de
biguanida, tal como el PHMB o un polimero que contiene una

parte de biguanida.

La Patente estadounidense No. 5,849,311 se relaciona
adicionalmente con un material antimicrobial no lixiviado
gque mata al contacto, capaz de matar microorganismos gque
entran en contacto con el material. E1 material comprende
una matriz de polimero policatiénico orgdnico que tiene
enlaces no lixiviados o complejados al mismo un material
metdlico antimicrobial, de modo que el material
antimicrobial no 1libera las cantidades biocidaleas de
eluibles dentro del ambiente que lo rodea. El1 material
policatiénico puede ser PHMB o un polimero que contiene una

parte de biguanida.

La patente estadounidense No. 5,886,048 se relaciona con un

método para tratar una enfermedad de tumor en un humano o
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animal con una cantidad terapéuticamente efectiva de PHMB o

una sal del mismo.

La Patente estadounidense No. 5,985,931 se relaciona con
una composicién antimicrobial que comprende cantidades
definidas de PHMB, un compuesto de amonio cuaternario; y
paraclorometaxilenol en donde la combinacién de los tres
componentes se dice que exhibe actividad antimicrobial

efectiva.

La Patente estadounidense No. 5,990,174 se relaciona con un
método para mejorar la formacién de bruma y la estabilidad
de almacenamiento de una composicién antimicrobial que
consiste de ..';lgua y de 5 a 25% en peso de oligSmeros de
biguanida polimérica lineal definidos. E1l método comprende
ajustar el pH de la composiciémn antimicrobial acuosa a por
lo menos 0,1 y menos de 5 segfin se determiné usando un
indicador mejorando asi la resistencia a la formacién de
bruma y la estabilidad del almacenamiento de la composicién

antimicrobial acuosa cuando se compara con una composicién
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correspondiente a un pH mis alto. La concentracién en

particular y las limitaciones de pH también se describen.

La Patente estadounidense No. 5,993,840 se relaciona con
una composicién que comprende un material no tejido que
contiene una mezcla de biguanidas poliméricas sujetas a
desercién cuando el material no tejido es humectado por la
orina; y un polimero aniénico el cual es sustancialmente
insoluble en la orina. Las funciones del polimero aniénico
para retener las biguanidas en el material cuando entra en
contacto por la orina. Un proceso para formar una capa
abeorbente y un método para reducir la pérdida de biguanida
antimicrobial, en donde ambos incluyen el polimero

aniénico, se han descrito aqui.

La Solicitud de Patente Europea No. 136900 describe la
aplicacién de PHMB a un ropaje quirlirgico que comprende una
tela no tejida y menciona en la pégina 7 que un agente
humectante no iénico en la aplicacién de la formulaciédn es
deseable para suministrar caracteristicas absorbentes a la

tela.
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La Patente Estadounidense No. 6,017,561 se relaciona con
una composicién de limpieza antibacterial que comprende un
compuesto de amonio cuatermario, un polimero aniénico que
tiene un nfimero &cido mayor a 10 en donde el polimero
aniénico es parcial o completamente neutralizado por el
compueseto de amonio cuaternario para formar un complejo de
polimero y en donde el complejo de polimero es mayor a
cerca del 15% del peso de los s6lidos en la composicién, un
agente dispersante, que comprende un tenscactivo que es
seleccionado del grupo dque consiste de tensoactivoe no
i6nico, tensocactivo amfotérico, y mezclas de elleos, Yy
opcionalmente wun disolvente. También se deecribe un
dispositivo de esponja que tiene actividad antibacterial
que comprende una esponja; y un complejo de polimero que
comprende un compuesto de amonio cuatermario y un polimero
aniénico que tienen un nimero &cido mayor a 10 en donde el
polimero aniénico es parcial o completamente neutralizado
por el compuesto de amonio cuaternario para formar el
complejo de polimero el cual estd ligado a la superficie de

la esponja. Una matriz absorbente o adsorbente que incluye
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el complejo de polimerc y un método para fabricar un
material adsorbente © absorbente que usa por lo menos un
compuesto de amonio cuaternario y un polimero aniénico
también se describe. El compuesto de amonio puede ser
clorhidrato de PHMB. Los articulos tales como esponjas

también se describen.

La Patente estadounidense No. 6,160,196 se relaciona con
una cubierta para herida que comprende un material de fibra
polimérica de ocurrencia natural o sintética que absorbe
las bacterias hidr6foba, que tiene adherida a ella un
compuesto activo antimicrobial el cual estd adaptade a no
gser liberado dentro de la herida. Como se describid en la
especificacién y se incluy8 en ciertas reivindicaciones
dependientes, el material puede ser no tejido y 1la
reivindicacién dependiente 10 dice que el material de fibra
polimérico puede ser seleccionado de un grupo que incluye
poliéster. Los compuestos antimicrobiales activos son
descritos en el pasaje que se inicia en la columna 2, linea
29 e incluye la clorexidina. En este pasaje, se establece

que los compuestos .. se distinguen por el hecho de que

“od 143
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ellos se adhieren firmemente a la cubierta para heridas y
no son liberados, o por lo menos no son liberados

notablemente, dentro de la herida”.

La Patente estadounidense No. 6,180,584 se relaciona con
una composicién desinfectante que comprende un material
antimicrobial de formacién por pelicula (el cual puede ser
un material de biguanida polimérica), un material metdlico
antimicrobial, y un vehiculo. La composicién, cuando es
aplicada a una superficie, forma una pelicula insoluble en
agua, adherente, y no permanente, en donde el material
metdlico estd enlazado de manera no lixiviada a o esté
asociado con la pelicula. La pelicula no eluye materiales
antimicrobiales en contacto con agua a niveles capaces de
impartir 1la accién desinfectante a dicha agua, y es
removible por el tratamiento con una soluciSn de alcohol.

La composicidén puede incluir adicionalmente un tensocactivo.

La Patente estadounidense No. 6,235,302 se relaciona con un
pafio de esponja que estd basado en celulosa regenerada y

que ha sido provisto con un refuerzo interno que consiste
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de, por ejemplo, fibras viscosas o fibras de algodén que
tienen una longitud de fibra de 5 a 50 mm. El paflo de
esponja es obtenido por un proceso que comprende las etapas
de coagular y regenerar la celulosa en un bafio que tiene un
PH de 13 o mayor y que comprende la sal de Glauber, NaOH y
agua, e impregnar el pafio de esponja con un agente activo
biocidamente. Los agentes representativos son descritos e
incluyen el isotiazolona, la benzoisotiazolona y derivados

de benzimidazol con biguanidas.

OBJETIVOS Y RESUMEN DE LA INVENCION

Un objetivo de la presente invencién es suministrar un
ap6sito médico que comprende un agente antimicrobial 1lo
mismo que un proceso para fabricar © hacer tal apésito
médico. Un objetivo adicional es suministrar una esponja
formada a partir del apésito médico lo mismo que un proceso

para hacer tal esponja.

El apbsito médico y la esponja formada de €&l son

caracterizados preferiblemente por medio de un
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comportamiento antimicrobial mejorado. Mas particularmente,
en una modalidad preferida, el apbsito médico y la esponja
formada de él suministran una barrera antimicrobial
efectiva para una herida mientras que también controla la
liberacién del agente antimicrobial contenido dentro de una
porcién interna del apésito. El agente antimicrobial ese
concentrado preferiblemente dentro de una porcién interior
del nficleo absorbente del apbsito mientras que una porcién
de capa de barrera exterior reduce la liberacién del agente

antimicrobial desde el apéaito.

Un objetivo adicional de la invencién es suministrar un
ap6sito médico y una esponja formada del mismo en donde la
capa exterior hidr6foba o capas exteriores hif&fobas
suministran superficies no adherentes para ayudar en la
cicatrizacién de heridas el cual reduce o elimina el dolor
experimentado por un paciente durante 1los cambios de

apbésito o esponja.

De acuerdo con un aspecto de la presente invencién, un

apésito médico es suministrado, el cual comprende:
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Una tela en capae que comprende:

Una capa interior de material sustancialmente hidroffilico;

Una capa exterior de material sustancialmente hidréfchc en

ambos ladoas de la capa interior; y

Un agente antimicrobial, en donde el agente antimicrobial

eptd contenido en la capa interior.

De acuerdo con otro aspecto de la invencibén, el apésito
médico de la invencién puede estar en la forma de una
esponja gque comprende pliegues de material de apbsito

médico.

BREVE DESCRIPCISN DE LAS FIGURAS

La figura 1 ilustra una vista en seccién transversal de una

forma de apésito médico que contiene dos capas exteriores y

una capa interior.
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La figura 2 ilustra una vista de superficie de una forma
del apésito médico que contiene una incisién en forma de

cruz que pasa por todos los pliegues del apésito.

DESCRIPCION DETALLADA DE LAS MODALIDADES PREFERIDAS DE LA

INVENCION

En una modalidad, el apésito médico de la invencién esté
basado en parte sobre el apbsito descrito en la Patente
estadounidense No. 4,211,227, cuya descripcién se incorpora

aqui como referencia en su totalidad.

En una modalidad preferida, el apSsito médico de 1la
invencién es una esponja de drenaje antimicrobial la cual
es un material absorbente no tejido térmicamente
aglomerado, tipicamente en la forma de un cuadrado gque
tiene 27 x 2" 0 4 x 4" y tiene un espesor de 6 pliegues.
El material es preferiblemente cerca de 50% poliéster vy
cerca de 50% ray6n con _ cada pliegue formado como un

sdndwich de una capa de rayén entre dos capas de poliéster.
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En una modalidad de la invencién, como se ilustr§ en 1la
figura 1, las capas exteriores (A y C pueden estar formadas
de un material hidré6fobo, preferiblemente fibras
hidréfobas, tal como fibras de poliéster. La capa interior
(mostrada como capa B en la figura 1) comprende un material
hidrofilico, preferiblemente fibras hidrofilicas, tales
como fibras celulbésicas. Mas preferiblemente, las fibras

celulépicas son rayén.

Para poder impartir propiedades  antimicrobiales, el
material que debe ser cortado en esponjas individuales es
impregnado con una Bolucién acuosa de un agente
antimicrobial, tal como la biguanida de polihexametileno
(PHMB). Un agente antimicrobial tal como el PHMB estéa
presente en forma adecuada en una concentracién de cerca de
0,1 a 0,5% en peso, preferiblemente entre 0,15 a 0,35% en
peso, y mis preferiblemente entre cerca de 0,2 a 0,3% en
peso. Un tensoactivo también estar presente en la solucién
acuosa. Por ejemplo, tensoactivos no iSnicos comercialmente
disponibles, tales como TWEEN® 20, que es monolaurato de

polioxietileno (20) sorbitén, puede ser utilizado. E1 PHMB
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usado para preparar la esponja de drenaje puede estar
provisto por, por ejemplo, Avecia Inc. bajo la designacién
COSMOCIL® CQ (una solucién acuosa de PHMB que contiene
entre 19 a 21% p/p de ingrediente activo y un pH de entre
5,0 - 5,5). El1 material puede estar impregnado con el
agente antimicrobial de acuerdo con cualquier técnica
adecuada, tal como, por ejemplo, por recubrimiento por
inmersién del material en una solucién que comprende el

agente antimicrobial.

El material impregnado puede entonces ser presionado a una
presi6n designada de modo que el nivel apropiado de agente
antimicrobial, preferiblemente PHMB, permanezca en el
material. Después de secado por medio de hacerlo pasar
entre rodillos calientes, el material tiene un agente
antimicrobial residual (por ejemplo PHMB) con un contenido
entre 1.500 a 3.500 ppm. El material es subsecuentemente
convertido en esponja de drenaje de 6 pliegues de
dimenseiones de 47 x 47 y 2" x 2". Las esponjas no incluyen
un adhesivo pero tienen una incisién en forma de cruz en el

centro (como se ilustrdé en la figura 2) que penetra todos

i 52
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los 6 pliegues de modo que un tubo de drenaje puede pasar
por alli. E1 agente antimicrobial (por ejemplo PHMB) puede
ser liberado preferiblemente del apésito médico o de 1la
esponja en un ambiente himedo para suministrar wuna
actividad antimicrobial més allda de 1los bordes de 1la
esponja durante un tiempo limitado. En general, la tela es
tratada de modo que tenga cerca de 1.500 a 3.500 ppm de
agente antimicrobial extraible, preferiblemente biguanida

de polihexametileno.

El agente antimicrobial es impregnado de manera preferible
liberablemente dentro de 1la capa interior de material
sustancialmente hidrofilico de la tela, recubierto sobre
dicha capa interior o una combinacién de éstos. El agente
antimicrobial es también liberable de manera
preferiblemente controlada de 1la tela en una cantidad
efectiva como un antimicrobial, mis preferiblemente en una
cantidad efectiva como un antimicrobial durante un periodo
de hasta cerca de dos dias, mis preferiblemente hasta cerca
de un dfa. La cantidad antimicrobial ee definida como la

cantidad de antimicrobial aplicada al apb6sito que es

Uy .

23
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necesaria para suministrar suficientes caracteristicas
antimicrobiales, y todavia sin causar irritacién a la piel

o0 a la herida abierta.

Aunque el agente antimicrobial puede ser liberado de la
capa interior del material de la tela, el tratamiento
antimicrobial de la tela principalmente permite al apésito
funcionar como una barrera contra la contaminacién de la
herida desde fuentes externas a la herida. Adicionalmente,
debido a las caracteristicas absorbentes del apésito, los
microbios absorbidos dentro de la capa interior se les

impide escaparse del apfsito.

En general, el agente antimicrobial puede ser cualquier
agente que funcione adecuadamente para suministrar una
propiedad antimicrobial al ap6sito médico de la invencidn.
Tales agentes antimicrobiales son descritos en algunas de
las patentes anteriormente identificadas, la cuales se
incorporan aquf como referencia para tal informacién. Los

agentes antimicrobiales preferiblemente incluyen las
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biguanidas, especialmente la biguanida de polihexametileno

(*PHMB" ) .

El material de 1la capa interior de la tela es
Bustancialmente hidrofilico, Y es preferiblemente
sustancialmente una fibra de celulosa, Y, més
preferiblemente, es sustancialmente rayémn. Otros materiales
para la capa interna también pueden ser utilizados,
incluyendo materiales de polisacdridos, alginatos, algodén
o fibras de celulosa carboximetilo. En general, el material
de la capa interior es “sustancialmente hidrofilico” de
modo que el exudado de la herida puede ser absorbido por el
nGcleo absorbente de la capa interior y que el agente
antimicrobial pueda ser contenido en su mayoria dentr;) del
nlcleo absorbente. De esta manera, el término
*gustancialmente hidrofflico” describe 1la funcién del
material de la capa interior. También se distingue el
material de la capa interior sobre la funcién del material
de capa exterior “sustancialmente hidr6foba”, el cual

suministra una propiedad de barrera antimicrobial y atenia
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o reduce la liberacién del agente antimicrobial fuera del

apbsito.

La retencidén mejorada del agente antimicrobial dentro de la
capa interior también disminuye los bioproblemas, es decir,
el crecimiento y nGmero de células, dentro del apésito

durante el uso.

La hidrofobicidad e hidrofilicidad son reportadas
cominmente como porcentaje de unidad reganado por 1las
fibras del material. Para los propb6sitos de la presente
invencién, los términos *“sustancialmente hidroffilicos*® y
*sustancialmente hidr6fobos”, segin se aplican a las capas
interior Y exterior respectivamente, pueden ser
relacionados con los porcentajes de humedad regados por las
fibras de los materiales respectivos, tipicamente a 70° F y
65% de humedad relativa. Las fibras usadas en la capa
exterior sustancialmente hidr6foba deberian tener una
humedad reganada de menos de cerca de 10%, preferiblemente
menos del 5%, y mis preferiblemente menos del 2% con base

en el peso de la fibra seca. Las fibras usadas en la capa
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interior sustancialmente hidrofilica deberian tener una
humedad reganada de cerca de 5 a 25, preferiblemente cerca
de 10 a 20, y méis preferiblemente entre 15 y 20 veces el

peso de la fibra seca.

El material de capa exterior de la tela es preferiblemente
sustancialmente poliéster, y mids preferiblemente, es una
combinacién de una fibra de poliéster grado matriz de
textil y una fibra de poliéster grado aglomerante amorfo.
Las fibras de aglomerante funcionan para aglomerar, por
ejemplo, el ray6n y las fibras de poliéster grado textil
juntas. Los materiales de capa interior adecuados incluyen,
por ejemplo, el ray6n Lenzing 8191. Los materiales de capa
exterior adecuados incluyen, por ejemplo, el poliéster
grado textil Wellman Polyester T-203 y el poliéeter grado
aglomerante amorfo KXosa Polyester 259. La proporcién en
peso de textil a fibra aglomerante es preferiblemente cerca
de 2:1. Otros materiales también ser utilizados para la
capa exterior, incluyendo, por ejemplo, poliolefinas tales
como fibras de polietileno o polipropileno, nylon u otras

fibras termopl&sticas.
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Las capas hidrbéfobas que forman el ap6sito médico pueden
también ser impartidas con un acabado hidrofilico. Tal
acabado puede ser aplicado como un recubrimiento de un
agente de acabado hidroffilico sobre las capas exteriores.
También puede aplicarse durante la impregnacién de la capa
interior con un agente antimicrobial por medio de incluir
el agente de acabado hidrofflico en la misma solucién de
agente antimicrobial. Al poner en contacto el material del
apbésito con 1la solucién antimicrobial que contiene un
agente de acabado hidrofilico, 1la capa interior es
impregnada con la soluci6n antimicrobial mientrae gque 1las
capas exteriores se les imparte con un acabado hidrofilico.
Como se usa aqui, el término “acabado hidrofilico” tiene el
propbsito de significar que las caracteristicas
hidrofflicas de la capa exterior son incrementadas en por
lo menoe algin grado por el uso de un agente de acabado
hidrofilico. En una modalidad preferida, el acabado
hidrofilico ayuda a mejorar la funcién del material de
ap6sito o de 1a.esponja permitiendo que el exudado de la

herida se mis fdcilmente absorbido por el material de
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nicleo absorbente de la capa interior. Los agentes de
acabado hidrofilico adecuados incluyen, por ejemplo,
tenscactivos, talee como tensoactivos no ifnicos, que
pueden ser tipicamente aplicados en concentraciones entre
0,1% en peso. Como anotdé anteriormente, uno de tales
tensoactivo no ifnicos es el TWEEN® 20, que es monolaurato
de polioxietileno (20) sorbitén, aunque otros de tales

tensoactivos pueden también ser utilizados.

Una esponja médica formada de pliegues del material de
apbsito médico puede contener varios pliegques o capas del
material de apbésito, preferiblemente de 2 a 10 capas, mis
preferiblemente entre 4 a 8 capas © pliegques y més
preferiblemente 6 capas o pliegues. Una incisién en forma
de cruz puede ser formada preferiblemente en el centro de
la esponja la c.ual penetra todos los pliegues, permitiendo

ae.li que un objeto pase a través de la esponja.

En un aspecto preferido, la tela comprende cerca de 50% en

peso de raybn, cerca de 33% en peso de poliéster grado
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matriz textil, y cerca de 17% en peeo de poliéster grado

aglomerante con base en el peso de la tela.

La tela del apfsito médico y de la esponja de la invencién
puede sBer procesada para impartirle suavidad y absorbencia
mejorada, de acuerdo con lae técnicas conocidae en el arte,
seguido por un procesamiento adicional para formar un
ap6sito médico y una esponja de la invencién. Las técnicas
adecuadas incluyen el uso de dispositivos microcrepitantes
tales como el disponible comercialmente de Micrex, Corp.
para el tratamiento de no tejidos y otros materiales. Es
preferido que tales tratamientos suministren una
absorbencia de entre cerca de 6 a 15, preferiblemente 10 a
15 veces, el peso Bseco de la tela. Como Be usa en el
contexto de la invencién, el término “absorbencia” se
refiere a la cantidad de material liquido, tal como agua o
exudado de herida, que puede ser absorbido por la tela o

por el apbeito médico o la esponja.

En comparacién con otros apbsitos y esponjas médicas

comerciales, la presente invencién suministra varias
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ventajas y beneficios. Por ejemplo, por medio de contener
el agente antimicrobial dentro de la capa interna del
apb6sito médico y de 1la esponja formada de é&ste, la
liberacién del agente antimicrobial es controlada de modo
que las &reas de la piel o heridas sensibles no son
irritadas adversamente. La presencia del agente
antimicrobial dentro de la capa interior también permite
que el apésito y la esponja funcionen efectivamente como
una barrera contra la contaminacién de la herida. La
contaminacién de las &reas al exterior de la herida y el
apbsito o esponja debido a la retencién del exudado de la
herida dentro del apbsito o esponja es también reducido o
impedida. En adicién, el uso de las capas exteriores
hidréfobas (no tejidas) suministra al apfsito y a 1la
esponja caracteristicae de no adherencia a las heridas.
Adicicnalmente, debido en parte a la presencia de las capas
hidré6fobas exteriores, la cantidad de agente antimicrobial
dentro de la capa interior necesariamente para mantener la
efectividad antimicrobial del apSsito o esponja también se
reduce en comparacién con otros productos comerciales. Como

tal, la presente invencién suministra un beneficio de costo
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reducido asociado con el uso de cantidades menores de

agente antimicrobial.

El apésito médico de la presente invencién también puede
comprender tela en capas que consiste esencialmente de una
capa interior de material sustancialmente hidrofilico; wuna
capa exterior de materiales sustancialmente hidr&6fcbos por
ambos ladoe de la capa interior; y un agente antimicrobial,
en donde el agente antimicrobial es contenido en la capa
interior. Como se usa en el contexto de esta invencidén, la
frase “que consiste esencialmente de” tiene el propbsito de
significar que ciertos componentes adicionales que
afectarfan materialmente las caracteristicas bésicas y
novedosas del apbsito médico de 1l1la invencién no son
incluidas en la tela en capas. En cuanto concierne al
apbsito y a la esponja médicas de 1la invencién, *“que
coneiste esencialmente de” tiene el ©propbsito de
significar, por ejemplo, que adhesivos no son utilizados
para preparar la tela en capas o que agentes adicionales no
son utillizados para aglomerar el agente antimicrobial

dentro del material de capa interior del apbsito médico.

;

HA
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EJEMPLOS

La eficacia antimicrobial del apfsito médico y de 1la
esponja de acuerdo con la invencién ha sido investigada.
Tales ensayos simulan el uso del apbsito o de la esponja en
la préctica y se basan en la observacién visual de 1la
actividad microbial sobre el medio de crecimiento colocado
en contacto con el apésito médico o la esponja de la
invencién que contienen una cantidad determinada de
microbios. Los ensayos son conducidoes generalmente por
medio de colocar una muestra del ap6sito o esponja dque
contienen el agente antimicrobial en contacto con el medio
de crecimiento, agregar un pequefio volumen de una solucién
acuosa que contiene microbios al apSsito médico o esponja,
e incubar las muestras de ensayo durante periodos de tiempo
definidos y bajo condiciones de ambiente y temperatura
controladas. ILuego al final del periodo de tiempo
predeterminado, el medio de crecimiento es observado
visualmente para determinar el grado, s8i hay alguno, de la

actividad microbial o del crecimiento en el medio. Para el
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propbésito de la presente invencién, un acercamiento a la
efectividad antimicrobial del apfsito o esponja de la
invencifn contra varios microbios, incluyen el S. aureus,
S. epidermidis, E. coli, y P. aeruginosa, han sido
conducidos de acuerdo con este procedimiento. En todos los
ensayos hechos, el apésito y la esponja médica de acuerdo
con la invencién han sido determinado que son efectivos
para impedir la actividad microbial en tales medios de
crecimiento. Por medio de comparacién, las muestras de
control que no contienen el agente antimicrobial, tal como
PHMB, fueron determinadas usando los mismos procedimientos
y condiciones para no impedir la actividad microbial en

tales medios de crecimiento.

Aunque la invencién ha esido descrita con referencia a
modalidades especificas, los artesanos versados en la
técnica podrén apreciar que diversas modificaciones,
sustituciones, omisiones y cambios pueden ser hechos, y
equivalentes pueden ser empleados, sin salirse del espiritu
de la invencién o del alcance de las reivindicaciones

adjuntas.

B »
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REIVINDICACIONES

Lo que se reivindica es:

1. Un apésito médico que comprende:

Una tela en capas que comprende:

Una capa interior de material sustancialmente
hidrofflico;

Una capa exterior de material sustancialmente
hidr6fobo en ambos lados de la capa interior; y

Un agente antimicrobial,

En donde el agente antimicrobial es contenido en la

capa interior.

2. Un ap6sito médico de acuerdo con la reivindicacién
1 en donde el agente antimicrobial es impregnado de
manera liberable dentro del material

sustancialmente hidrofilico de la capa interior de
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la tela, recubierto sobre dicha capa interior, o

una combinacién de ellos.

3. Un apéeito médico de acuerdo con la reivindicacién
2 en donde el agente antimicrobial ee liberable de
la tela en una cantidad efectiva como un

antimicrobial.

4. Un apbsito médico de acuerdo con la reivindicacién
2 en donde el agente antimicrobial es liberable de
la tela en una cantidad es efectiva comoc wun
antimicrobial durante un periodo de hasta cerca de

2 dias.

5. Un apbsito médico de acuerdo con la reivindicacién
2 en donde el agente antimicrobial es liberable de
la tela en una cantidad efectiva como un
antimicrobial durante un periodo de hasta cerca de

1 dia.
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6. Un apbsito médico de acuerdo con la reivindicacién
3 en donde el agente antimicrobial ee una

biduanida.

7. Un apbsito médico de acuerdo con la reivindicacién
3 en donde el agente antimicroblal es biguanida de

polihexametileno.

8. Un apbsito médico de acuerdo con la reivindicacién
3 en donde el material de capa interior de la tela

es pustancialmente una fibra de celulosa.

9. Un apéeito médico de acuerdo con la reivindicacién
3 en donde el material de la capa interior de la

tela es sustancialmente rayén.

10.Un apéeito médico de acuerdo con la reivindicacién
3 en donde material de la capa exterior de la tela

es sustancialmente poliéster.
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11.Un apbsito médico de acuerdo con la reivindicacién
3 en donde el material de la capa exterior de la
tela es una combinacifn de fibra de poliéster grado
matriz textil y fibra de poliéster grado

aglomerante amorfo.

12.Un apéeito médico de acuerdo con la reivindicacién
11 en donde la proporcién de peso del textil a la

fibra aglomerante es de 2:1.
13.Un apésito médico comprende:

Una tela en capas que comprende:

Una capa interior sustancialmente de rayén

Una capa exterior sustancialmente de fibras textil vy
aglomerante en una proporcién de peso de 2:1; y
Biguanida de polihexametileno,

En donde 1la biguanida de polihexametileno estéa

contenida en la capa interior.
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14.Un apdsito médico de acuerdo con la reivindicacién
13 en donde la tela es tratada con una solucién
acuosa de tensoactivo Yy bigquanida de
polihexametileno para tener cerca de 1.500 a 3.500

ppm de biguanida de polihexametileno extraible.

15.Un ap6sito médico de acuerdo con la reivindicacién

13 en donde la tela estd formada a partir de:

Cerca de 50% en peso de rayén,
Cerca de 33% en peso de fibras textiles, y
Cerca de 17% en peso de fibras aglomerantes con

base en el peso de la tela.

16.Un apésito médico de acuerdo con la reivindicacién
15 en donde la tela es tratada con una solucién
acuosa de tensoactivo Y biguanida de
polihexametileno para obtener cerca de 1.500 a
3.500 ppm de biguanida de polihexametileno

extrafble.
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17.Una esponja formada de capas de material de apésito

médico de la reivindicacién 1.

18.Una esponja formada de capas de material de apbsito

médico de la reivindicacifn 13.

19.Una esponja formada de capas de material de ap6sito

médico de la reivindicacién 15.

20.Una esponja formada de capas de material de apbsito

médico de la reivindicaciédn 16.

21.Una esponja de acuerdo con la reivindicacién 17 que

tiene 6 capas.

22.Una esponja de acuerdo con la reivindicacién 18 que

tiene 6 capas.

23.Una esponja de acuerdo con la reivindicacién 19 que

tiene 6 capas.
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24 .Una esponja de acuerdo con la reivindicacién 20 que

tiene 6 capas.

25.Una esponja de acuerdo con la reivindicacién 17 con
una incisién en forma de cruz en el centro de la
esponja que penetra todas las capas para permitir

que un objeto pase a través de la esponja.

26.Una esponja de acuerdo con la reivindicacién 18 con
una incisién en forma de cruz en el centro de la
esponja que penetra todas las capas para permitir

que un objeto pase por la esponja.

27.Una esponja de acuerdo con la reivindicacién 19 con
una incisién en forma de cruz en el centro de la
esponja que penetra todas las capas para permitir

que un objeto pase por la esponja.

28.Una esponja de acuerdo con la reivindicacién 20 con

una 1incisién en forma de cruz en el centro de la
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esponja que penetra todas las capas para permitir

que un objeto pase por la esponja.

29.Un apbsito médico de acuerdo con la reivindicacién
1 en donde las capas hidrSfobas tienen un acabado

hidrofflico.

30.Un apésito médico de acuerdo con la reivindicacién
13 en donde las capas hidr&fobas tienen un acabado

hidrofilico.

31.Una esponja de acuerdo con la reivindicacidn 17 en
donde 1las capas hidr6fobas tienen un acabado

hidrofilico.

32.Una esponja de acuerdo con la reivindicacién 18 en
donde las capas hidr6fobas tienen un acabado

hidrofilico.

33.Un apésito médico de acuerdo con la reivindicacién

l en donde la tela que forma el apbsito médico
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tiene una absorbencia de entre 6 a 15 veces el peso

geco del material de la tela.

34.Un apéeito médico de acuerdo con la reivindicacién
13, en donde la tela que forma el apbésito médico
tiene una absorbencia de entre 6 a 15 veces el peso

geco del material de la tela.

35.Una esponja de acuerdo con la reivindicacién 17, en
donde la tela que forma el material de ap6sito
médico de la esponja tiene una absorbencia entre 6

a 15 veces el peso seco del material de tela.

36.Una esponja de acuerdo con la reivindicacién 18, en
donde la tela que forma el material de apbsito
médico de la esponja tiene una absorbencia entre 6

a 15 veces el peso seco del material de tela.
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APGSITO MEDICO QUE CONTIENE UN AGENTE ANTIMICROBIAL

Se describe un ap6eito médico que contiene un agente
antimicrobial. El apésito médico comprende una tela en capas
que comprende una capa interior de un material
sustancialmente hidrofflico, una capa exterior de un material
sustancialmente hidr6fobo en amboe lados de la capa interior
y un agente antimicrobial. El agente antimicrobial puede ser
impregnado de manera liberable en la tela, recubierto en
dicha tela o una combinacién de éstos. El agente
antimicrobial puede ser una biguanida, tal como la biguanida
de polihexametileno (PHMB). El material de la capa interior
de la tela puede ser una fibra de celulosa sustancialmente,
preferiblemente ray6n sustancialmente, y el material de la
capa externa de la tela puede ser sustancialmente poliéster,
por ejemplo, una combinacién de fibra de poliéster de grado
de matriz de textil y una fibra de poliéeter de grado
aglomerante amorfo. La tela es preferiblemente tratada con
una soclucién acuosa de tensoactivo y PHMB para tener cerca de

1.500 a 3,500 ppm de PHMB extraible.

o
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Sir:

Baclosed fior filing is the utilty patent spplication of Harish A PATEL for

[1

A027BUR 100562

Patent
Attorney's Docket No. (124637-138

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
A
UTILITY PATENT _ 3

21839

ML DRESSINGy €N NI ANTIMIC RO

Applicani(s) hereby requesi(s) that the above-captioned application NOTRE -
PIBLISHED under 35 U.S.C. § 122(b) and 37 C.F.R. § 1.211. The underzigied
hereby certifies that the invention disclosed in this application has not and will not be the
subject of an application filed in snother country, or under a mmittiateral nternational
agreoment, that requires publication at eightsen months afier filing.

Applicant sggests Figure _1_ for inchusion on the front page of the patent application
publication end patent.
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™
[]
[1
« [
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[1]
[1

[]

i theets of drawings;

ﬁ@nhrbtdgnpﬁﬂhymﬂrﬂu.s.c. §8 119 and/or 365 is [ ] hereby made to _
m_on_;

[ ]in the declaration;

& cextifind copy of the priority docoment; ]
2 Genaral Amthorixation for Petitions for Extensions of Time and Payment of Pees;
an Assignment document;

m Information Disclosure Statement;

a patent application data sheet; snd

Other:

An [X] execated [ ] wnexecoted declaration of the {nventor

[X] also s enclosed [ J will follow.

Small entity status is hereby claimed.

Please amend the specification by inserting before the first line the sentence:

—This application claims priority under 35 U.S.C. §§ 119 and/or 365 to _
filed in _, on _; the cutire content of which Is hereby Incarporated by

Pleaso amend the specification by inserting before the first Hoe the senianre:

~This application claims priority under 35 U.S.C. § 119 to U.S. Provisional
Application No. _ entitied _ and filed on _, the cntire content of which is hereby
incorporated by reference.—.
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Ploase amend the specification by inserting before the first lne the sentence:
~This application Is a continuation of Interatinnal Application No. __ filed on _—,

The filing fee has been calculated as follows [ ] and in accordance with the enclosed
preliminary amendment: )

r CLAIMS
No. Or | Exma
c"unllJ CrAang BRATE | -]
Basic Application Pee - $740.00
(1001)
Total Claims 36 |MINUS20 = 16 |x$18.00(1202) = 288.00
Independent Claima 2 |vnus3= 0 X $84.00 (1201) =
1 mltiplo dependent clatms are presenicd, add $280.00 (1203)
Total Apphication Fee 1,028.00
I mmall entity statos I dlaimed, subtract 50% of Total Application Fee
mwmmmmmwmmhm 40.00
"FQTAL APPLICATION FEE DUE - $1,068.00

P.0O.

(703)
Date:

[ 1 Thisapplication is being filed without n filing fee. IlﬂllneoledieetnFﬂthh;

Parts of Application Is respectfully requested.
[X] A check in the smount of $ 1.0G8.00 _ is enclosed for the fee dus.
[] Charge$ to Deposlt Account No. 02-4800 for the fee dne.

Xi The Commissioner is hereby anthorized to charge sny appropriste fieas under 37 C.F.R.
§§ 1.16, 1.17 and 1.21 that may be required by this paper, and to credit any
overpayment, to Deposit Account No. (2-4800. This paper is submitted in duplicate.

Please addreas all carrespondence concerning the present application to:
BURNS, DOANE, SWECKER & MATHES, L.L.P,

P.O. Box 1404
Alexandria, Virginia 22313-1404.
BURNS, DOANR, SWBCKER & MATHIE, L.L.P.
By: 4( L L/bb'—\‘-(
No. 47,264
Box 1404

Alexandria, VA 22313-1404 B
8366620

Lcioher 23, 2002
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MEDICAL DRESSING CONTAINING ANTIMICROBIAL AGENT
BACKGROIIND OF THE INVENTION

Fisld of the Tnvention
[0001]  Thoprosent invention relatos to a medical dressing containing an antimicrobisl ageat,
2 spange formed from sach s dressing, and methods of fubricating such a medical dressing and
. .
BrigfDoariction of A
-[0002]  Madical drossings hiave lang been used to protect and aid in the healing of wounds,
Various foems and constructions of such medical dressings are known in the art. For instance,
U.S. Patent No. 4,211,227, incorporated herein by reference, discloses 2 nonwoven surgical
sponge material comprrising a layered fabric having an inner core or & substantially hydrophilic
material disposed adjacent at least one outer ar surfiuce Layer, ar between & pair of outer layers,
of a substantially hydrophobic matecial. The spongs material is bondod by passing the material
through rolls engraved in & patiem of lands end grooves such that & reposting pattern of three
dogrees of compreasion are imposed on the material

[0003]  US.PatentNo. 6,365,289, incarporsfed hersin by refivence, frther disclosss the use
of a celhulosic bandage in & mefhod for covering an open wound by cantacting the wound with
the bandage having a calculated amount of sntimicrobial agent. The cellulosic bandage may be
prepared by providing at least one rolled beam of cellulosic material onto & perforated drum,
inserting the beam of material into an enclosed vessel, adding antimicrobial sgent into tho vesssl,
gnd circulating the entimicrobial agent for a predetermined period of time.

—_— WMEPMMMm1MM
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{0004]  The use of certain kinds of anfimicrobial agants is also known in the art. U.S. Patent
No. 4,655,756, for example, relates to a non-woven materisl trouted with a linear polymeric
biguanide having a defined formuls, or & mixture of, .8, polyhexsmethylens bigusnide
(hereafter “PHMB™) dihydrochlorides with defined number average molecular weights. The
polymeric biguanide may be prosent at a concentration of from 500 to 5000 ppm and the
non-woven material may be in the form of an article fior the collection of uman body emissions.

[0005] Oﬂmtypel'oflnﬁmimbialagmtlmlhoknown. For example, U.S. Patent No.
5,707,736 discloses a dry, dispossble, polymeric product having sustained-release antimiorobial
activity formed from a polymerio material having an amine salt antimicrobial agant incorparated
therein. The polymeric material msy be in the form of fibers, sheets, films, &nd other stable
ghuconate end chlorhexiding hydrochlaride. '

[0006] Additional components , such as adhesives, aro also kuown as camponents of medical
dressings. Ono such surgioal dressing is described in U.S. Patent No, 4,643,180, wherein the
dmﬁngmpisuuheﬁofpolymnicﬁhnmdmmddewi&lmbuedadhdvuf
. defined thickness which includes an sntimicrobial agent deposited om the body facing surface of
the adhesive,

[0007]  US.PatentNo. 4,643,181 also describos a surgical drossing and a process fir making
a surgical drossing, The dressing comprises a substrate coated on one surface with a
solvent-based skin contact adhesive of defined thickness, the adhesive having distributed therein
particles of PHMB. The process involves mixing a defined aqueous solution of FHMB
hydrochloride with a aolvent which is compatible with tho adhesive st a mixing speed of no more

Copy provided by USPTO from the PACH Eonge Dutabase on 13/12/2003
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than 300 rpm, adding the mixturo to an adbesive, applying the adhesive to a release surface in
mmqﬂofﬁmdﬂbSSmpusqummﬁ.tyhsthnMu,mdupplyingn
substrato for the dressing to the adhesive. '

[0008]  U.S.Patent No. 4,675,347 relates to an antimicrobial latext commposition and a method
of manufhcturing a shaped article by repeatedly dipping an article into the compositicn and
drying. The composition camprises, 6.g., (1) at least one cationic latex component selocted from
2 cationic natural rubber lstex and a cationic synthetic polymer latex and (2) a cationic
entimicrobial agent incorporated in the cationic latex (1).

[0009] U.S. Patent No. 4,678,704 describes an imprognated fibric material comprising &
" fibric substrate to which has been banded an active cationic impregnant skng with an anionic
" indicator dye in combination with s firther cationic companext, wherein the dye bonds to the
further cationic componeat mare readily then 1o the substrete and the further catianic camponant
competes with the impregnant for bonding to the dye. The cationic impregnant may be a
polymeric biguanide, ¢.g. FHMB.

[0010]  US. Patent No. 4,837,079 relatos to s method for meking an enfimicrobiaily active,
non-woven web comprising the steps of forming an unbounded fibrous web, applying throughont

the unbonded fibrous web an uncured binder and PHMB hydrochloride as an antimicrobial agent,

the PHMB hydrochloride being substantive to the fibers of the web and to the binder when the
web is either wet or dry to provent the entimicrobial agent from substantially diffusing from the
ﬁhmmmmmhmmmﬁv&muuqunﬂm
the binder to bind the fibers together to form en sntimicrobially active, non-woven web. An
antimicrobially active, non-woven web comprising bonded fibers, a binder distributed throughout

-3-
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the fibers in an smount effective to bind the fbers and PHMB hydrochloride which is
eubstantially prevented from diffosing from the fibers or the binder is slso disclosed. Furthar
diaclosed s 8 et wiper that is substantially identics] to fhe claimed web, but which additionally

[oo11] U'S. Patent No. 5,098,417 relates to a wound dressing fior systemic administrtion of
a physiologically- or hialogioally-activo agent by conirolled relcase of the ageut iuto such wound.
mmmWaMmﬁeﬁnmoﬁm«cbﬁ,umammd
which is celhulosio, which has been chemicalty modified to convert hydraxyl groupa in the
eelluhﬁcpwﬁonbhﬂe—adubhsﬁtu.mimﬁnfnmofaphylioloﬁﬂﬂy-a
hiohgicdlydeﬁwngmt(wﬁnhhdudumwm)adubdhﬁoluhlm The
jomio bonds hold the ageat temporarily to the substrate for cotrolled relsase thorefrom in

pmporﬁmtoﬂnmmﬂofmdﬂeinemﬂﬂwﬂhﬁnmbﬂuhmdmbmdhymﬁng.

hmmhmumw The ionic bonds are disassociated upon contact
wﬂhdymdﬂﬁmwm&ﬁn&ybmhnhphyﬁohﬁuﬂy—mﬁobﬁuﬂy—uﬁw
mmmmmmpmpmﬁmwumdmmmmqwiﬂ:mmm
Chlorhexidine is mentioned us one of the poesiblo agents.

[0012] U.S.Patent No. 5,141,803 relxtes to 8 moistencd wipe for cleaning and delivering a
cuﬁnﬂobinddoam:pﬁdnsaﬂm‘bhnbmbdmmw:hdwﬂhm
qnmmﬂmmdaﬁndmmhofmhnmmbmummm
oﬂmugd:mmebtnom-uhnmobioddndwhdnomadnﬁudmwhchmhdu

PHMB hydrochioride and fhe romainder water. The pH of the camposition ia from about 3.5 to
sbout 4.5.

"~ Gopy provided by UBPTO fram the PACR imege Daisbase on 12/ 122003
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[0013]  U.S. Patent No. 5,156,843 relsies to & composition of matter comprising a materis!
provided with interstioes having solid particles residing thercin. Tho material is & member
mmmmmiﬁnsofjdndﬁhmmﬁhﬁqmmﬂbﬁe,m,
woven cloth, non-woven cloth, foamed plastic and sponge. The solid particles are from about
ono to ebout 100 microns in dismeter and contain a substantialty continnoas network of pores
open to the axterior of the perticles, with a fanctional substance retained in the pores. The
finctions] substance may be a biocidal substance that can prevent or reterd basterial, microbial,
gorm or fungal growth.

[0014]  US. Patent No. 5,498,416 relstes to a process for protection of prosthescs, implants
and/or catheters, of temporery or parmanant implanteble materials against bacterial colonization
and infoction. An infection-resistant device capable of progressively reloasing in aqueous

medinmmammtofmuﬁhutnidmbﬂmmﬁudbﬂndwimtbnmwnamﬁw'

mmmmﬁmﬁmmhwmmmaﬁmm
ﬁmamhﬁminaqqmmapﬁcnmoflhimﬁdooflde'ﬁmdpnﬂmwhieh
dﬁumﬁeW}ﬂamﬂwﬂsﬁmanﬁﬁmdmuﬁw
subatance, the second oosting ovestying the firt coating, and fhe first coating coeuring adhesion
of the antibecterial substance fo the devics, Mustrative dovioos aro describod in the peragraph
begiming at columm 2, line 60 and include urinary catheters, probos, vasculer end intrasrterial
pmMo;mlnm'dmhlhnplnn_lhnhMmmmﬁummd&neimﬂm
system, and suture thread.

Copy provided by Trom the PACR kmage Database on 12/13/008
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[0015]  U.S. PatentNo. 5,700,742 relstes to a method of treating  textilo material to ibibit
microbial growth which comprises applying to the textile material an oligo- or polymeric
bigusmico ar salt thereof with an inorganic acid or an organic acid having a pK value above 4.5
followed by & strong organic acid having & pK value below 4.5 and free from any aliphatic ar
WMMIZGMMM A textile material treated in accordance
with fhe olsimed metiiod is also disclosed.

[0016] U.S. Patent No. SMW&MMMMM
celtuloge fbers treated fo absarb body secretions whils substentially decreasing microbial
powlh.ﬂmﬁbmbdngehmiuﬂymdiﬁedinutwochgapmmmﬂlinguﬂmm
treatment with & water soluble salt of a transition metal and an afkali and a second stago
mm-mm&:wmwm;wbﬂmh
a rinsing step to neutral pH between the two aforementioned stages.

[0017] U.S.Pmm.ﬁjﬁmmwaﬁqﬁdm&mhm.mlﬂmbh
mﬁmiaobinlhyuaenaﬁngmamrﬂugmpﬁdngnwhﬂim.dhpmimormof
a bigumide palymer, & croms-Jinker reacted with tho biguamide polymer o form en adduct, and
en sntimicrobial metal, metal salt (e.g. 8 silver salf) or metal complex, whercin the metal, motal
nhwmd;leumplnﬁsmumlnwithﬂnﬂdmﬁwhﬂdnhmﬁmimbiﬂhyrw
coating docs not relesse biocidal levels of leachsblea into & contating solxtion.

[0018] U.S.PutentNo. 5,817,325 relates to an article of manufactare having disposed on a

pon contact. The coeting comprises #n orgazic polycationic polymer matrix immabilized on

Copy Brovided by USPTO from the PAGH knage Dulshass on 12112009
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mmmm«wm-mkmmdmmn
oateial such that the antimicrobial material does not release biocidal amounts of elutables into
fhe surrounding environment The argenic matrix may comprise « biguanide polymer, such es
PHMB or 2 polymer containing a biguanide moiety.

[0019] US. Pateot No. 5849311 firther relates to & contact-killing, no-leaching
material. mmmmwwmmmm—mw
Wumhdﬁﬂmmﬁmhoﬁﬂmﬁﬁcmﬁimhmmw
mﬂhmmwmdmmmmm Tho

polyuﬁmﬁcmltuialmybePMorspolymueonhhﬁnsabigmnidnmday.

[0020}]  U.S. PatentNo. 5,886,048 rolates to a method of treating tumor disesss in a uman

muﬂnﬂuﬁthath-mqﬂicﬂlyeﬂbcﬁwmuﬂoﬂﬂhﬂwultmmﬁ

[0021] U.S.PMNO.SS!S,%lnlmmnnﬁmimbiﬂeompmiﬁmeompHnsdeﬁmd
amounts of PHMB, a quatamary ammaoniom compound; and parachlorometexylenol wherein the
combinstion of the fhree components is ssid to exhibit effbctive antimicrobial activity.

[0022]  U.S. Patent No. 5,990,174 relates to & mothod for impuoving hazo formation and
storage stability of en antimicrobial composition consisting of water and from 5 to 25% by
weight of defined lincar polymeric biguanide oligomers. Tho method contprises adjusting the
ﬂ{ofﬁnqummﬁnﬂwoﬁﬂmdﬁnhﬁlmo.lmdhnﬂ:mSudmﬁmduﬁns
am indicator thereby improving the resistance to heze formation and storage stehility of the

Copy provided by USFTO from the PACR fmage Dalabese on 18/12/2003
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tirmicrobial ifion when i with 8 " ition at hig}

[0023] U.S. Patent No. 5,993,840 relates to a camposition comprising & non-woven material
cantaining & ntixturo of polymerio bigusnides subject to desarbtion when the non-woven material
is wetted by urine; end an anionic polymer which is substantially msolublo in urine. The snionie
polymer finctions to retain the bigusides on the material when contacted by trins. A proccss
for frming an absarbent layer end & method of reducing the Ioss of antimicrobisl bignmide,
wherein both inchude the anionic polymes, are disclosed.

[0024] Ruropesn Petent Application No. 136900 discloses the application of PHMB to a
mgiuldnpaempﬁﬁngam—womﬁbﬁcmdmmﬁmonpm?ﬂﬂamimicwelﬁng
mhmmmmwmhmmmmmmmmm

[0025] U-S-PMNo-S.OW.SGlnMubmm‘bmﬁﬂdmingmdﬁmm-ﬁm'

nqudunnymmimneumpamd,anmimﬁepolymchwhgmwidmb:mﬂmlo
whadnﬁnuﬂoﬁcpolymuhpuﬁaﬂywmlﬂlynmﬁndbyqummmﬂum
mpumdbhmaplymumplﬂmdwhﬁdnﬂnpolymampluhmmm
15% by weight of the solids in the composition, a dispersing ageint, which compriscs s surfuctent
that ia selected from the group consisting of nonionic surfiictant, amphoterio surfactant, and
mixtures thereof, and optionally, a solvent. Also disclosed is & sponge dovice having

antibacterial uﬁvﬁyﬁnmpﬁunwﬁlpommlmempﬂﬁlw

Cjut 87

mmitmounpmndmdmmimicpolymﬁhningmaﬁdmbuofmﬂmlom .

themionicpolymhpuﬁdlywwmpbhlynmnlimdbthmnymnium
compound to form the polymer complex which is attached to a surfice of the sponge. An

Couv crovided by IRBTO trom the PACR mage Database on 12/12/3003
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adsorbent or sbsorbent matrix which includes fhe polymer complex ind & method of fibricating
an sbsotbent or adsorbent material wiich uses st least a quaternary emmonium compound and
an aniodic polymer are also disclosed. The ammonium compound may be PHMB
hydrochloride. Articles such as spanges are also described.

[0026] U.S.Patent No. 6,160,196 relates to 2 wound covering comprising a hydrophobic,
bacteria-absorbing synthetic or naturally-occurring polymer fiber material, having adhered
thereto an antimicrobiel active compound which is adapted to not be released into the wound.
As described in the specification and included in certain dependent claims, the material can be
nonwoven and dependent claim 10 recites that the polymer fiber material can bo selected from
a.groupwhichhnhdelpolyuu. The antimicrobial active compounds are described in the
passagp that begins at column 2, line 29 and inchude chlorhexidine. In this passage, it is stated
the compounds *. . . are distinguished by the fict that they adhere firmly to the wound covering
and are not relessed, or at least are not released noticosbly, into the wound.”

{0027] U.S. Patent No. 6,180,584 relates to a disinfactant composition comprising &
film-forming antimicrobisl material (which may be a polymeric biguanide material), an
antimicrobial metallic material, and a carrier. The componition, when applied to a surfice, firms
a non-permanent, adhérent, water-insoluble film, whevein the metallic material is non-leachably
bound to or associated with the film. The film doea not eluts entimicrobial matecials imto
contacting water at levels capsblo of imparting disinfocting action to seid water, and is removable
by treatment with an alcohol solution. The composition cen further include & surfactant.

N ]
[0028] U.S. Patent No. 6,235,302 relates to a spongs cloth which is based an regenemtad
cellulose and hes been provided with an internal reinfircement eansisting of, e.g., viscose fibers

ommuuwuwmmurmmﬁ:m1mm
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or cotton fbers having a staple filier length of 5 to 50 mm. The sponge oloth is obtained by a
process comprising the steps of cosgulating and rogenerating the celluloss in  bath which has
apH of 13 or higher sl which comprises Glauber's salt, NaOH and water, and impregnating the
sponge cloth with a biocidally active agent. wnmmduuibedmdmclnda
isothiazolons, bensaisothiszolone aud banzimidazole derivatives with bigusnides.

[0029]  Itis an object of tho present invention to provide a medical dressing comprising an
mﬁtﬁﬂobhlaptuwdluamofmaﬁngnnhameqiﬂlm It in & further object
to provide a spange formed from the medical dressing as well as a process of making sach a

sponge.

[0030]  Themedical dressing and spongs formed therefrom are preferably characterized by
improved antimicrobial behavior. More perticularly, in a prefirred embodiment, the modical
dressing and sponge formed therafrom provide m offoctive antimicrobial barrier for & wound
while slso controlling the release of antimicrobial agert contained within an inner portion of the
dressing, The sntimierobisl agent is preforably concentrated within an inner portion abaorbent
care of the dressing while an outer barrier Iayer partion reducos the releass of the antimicrobial
agent from the dressing. '

[0031] 1t is a forther object of the invention to provide a medical drousing and a sponge
m&mmumWWl)Ms)mmmid
in the healing of wounds and which reduces or eliminates pain experienced by a patient during
changes in tho dressing or sponge.

-10-
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[0032] Tn accordance with ono aspect of the presont invention, & medical dressing is

 provided .

layered fibric campriging:
an inmer layer of substantially hydmophilic matirial;
sn oter layer of substantially bydrophobic material on both sides of the inner
layer; and

an anfirmicrobial agons, wherein the enfimiorobial agent is contained in the iner layer.

[0033] huunmdnmsnmhnmﬁnrqpu:ofﬂmimmmﬁm.ﬁbnmﬂuddnnmmcﬂﬂu
hvuﬁmmhhhhmdammpﬁuﬁmwmm

BRIEF DESCRIPTION OF THE FIGITRES

[0034] FIG1 illustrates & cross-sectional view of one form of the medical dressing contuining
two outer layers and en immer layer.

[0035]  FIG. 2 illustrstes a surfce viow of ane form of fhe medical dressing contsining a
croas-shaped incision passing through all plies of the dreasing.

[0036] none embodiment, the inventive medical drossing is based in part upon the dressing
disclosed in U.S. Patant No. 4,211,227, the disclosure of which is incorporaied herein by
refarence in its entirety.

-11-
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[0037] Ina prefixred embodiment, the inventive madical dressing is an antimicrobisl drain
mwﬁ&kaﬁmﬂhbﬁdm“ﬂ“ﬁuﬂyhﬂmﬁmoﬂ
qm&:nisz-xz"uvwmmasplyﬁm The material is preferably about
Smpbem-mdmsm&mymwimuehplyﬁmduamdﬁdldam&m
mmlgméfmw. In one embodiment of the invention, as illustrated in FIG. 1,
the outee layers (A sud C) may bo frmed from a hydrophobic material, prefirably hydrophobio
fbers, snch es polyester fibers. Tho inner layor (shown as lsyer B in FIG. 1) compriscs a
hydrophilic material, preferably hydrophilic fibers, such &s cellulosic fibers. Moro prefirebly,
the::alhllosicﬁbntlmnyun.

[0038] Inorduinhnpaﬂnﬂ:ﬁanbiﬂpmpuﬁu,ﬂnmﬂuialﬂmilbbecutintoﬂm

hﬁvﬂnﬂwhwmmmmhﬁmdmmﬁnﬁﬂobiﬂmm“

polybexamethyleno bignenids (PEMB). An antimicrobial agent such as PEMB is suitshly
present in a concentration of sbout 0.1 to 0.5 % by weighs, preferably gbout 0.15 to 0.35 % by
weight, and most praferably about 0.2 o 0.3 % by weight. A surfactant may also bo presant in
the aqueons solution. For example, commercially available non-ionio surfactants, such as
mm.mnwmmmmmmm FHMB
wmmmwmmmmmmw.mmmmﬁammm
COSMOCIL® CQ (an aquecus solution of PHMB contsining 19-21% w/w active ingredicnt and
apH of 5.0-5.5). Tho material may be imprognated with the entimiorobisl agent according to any
suitable technique, such as, e.g., by dip coating the maicrial in & sclution comprising the
antimicrobial agent.

=12-
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[0039] memmumuamwmmm
uppwﬁmbvdofmﬁdunﬁdmmm.miﬂinﬂnmmiﬂ. After dryimg
by passing between heated rollers, the matorial has a regidual entirnicrobial agent (e.g. PHMB)
content of from 1500 to 3500 ppm. The material is subsequently converted into 4" X 4" and
2" X 2", 6 ply drain sponges. The spanges do not include an edhesive, but have a cross-shaped
incigion in the center (as illustrated in FIG. 2) that penctrates all 6 plies so that a dmin tube can
bo passed therethrough. The entimicrobial agent (.. PHMB) can profrsbly bo released from
hmndiﬁldruingmmhamdumvhmmmﬁdemﬁnﬂmbiﬂmﬁﬁtyuymd
the edges of the spange for a Jimited time. In goneral, the fibric s treated to have about 1500-
3500 ppm of extractablo entimicrobial agent, prefiarsbly polyhexametirylene bignanido.

[0040)  The satimicrobisl agentis prefarbly relcassbly imprograted ino the imner layer
substantially hydrophilic material of the fabric, costed on ssid inner layer or & combination
thexeof, Tho sutimicrobisl agent is aho prefershly controllsbty releasesble frum the fsbric in an
amomnt effective as an antimicrobial, more preferably in smount effective as an mtimicrobial for
a pexiod af up to sbout 2 dsys, most preferably up to sbout 1 day. The nfimicrobial smourt is
defined as the amount of antimicrobial agent spplied o the dressing that is needed fur providing

sfficient antimicrobial characteristics, yet without cansing irritation of the gkin or open wound.

[0041]  Alfhough the enfimicrobisl agent may bo reiesscd from the inner layer matesial of tho
Silbric, tho enticnicobisl trestment of the ibrio principally allows tho dressing t furction as 8
berricr o contarmination of the wound from sorces ouaide the wound. Insdditin, dus to the
abaorbent charactexiaica of the drossing, microbes sbeosbed within the inner ayer are provemiod
from escaping through the dressing.

-13-
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[0042] In gmersl, the anfimicrobial agent may be any such sgont which suitably fanctions
o provide an sufimicrobisl property o tho inveative medica! dressing. Such sutimicrobial
agents aro described in some of the sbove-identified patents, which aro herein incorporated by
polyhexsmethylene biguanide ("PHME”).

[0043] The fabrio imer leyer material is substantially hydrophilic, and is prefersbly
mbnhnﬁnﬂynedhlnnﬁbu.md.mm;nﬂnbly,ilmhlmﬁaﬂym Other inner layer
materials msy also be uilized, incinding polysaccharides, alginates, coton or carboxy methyl
celhilose fiber msterials. Tn general, the ioner layer material is “substantially hydrophilic” mch
that wound xudats may bo sbexzbed by the imner lsyer absorbent care and that the antimicrobial
agent may be contained mostly within the abscrbet core. In this way, the term “substantially
ydrophilic™ describes the fimction of the innor layer materisl. t also distingnishe the joner
Mmdﬂiﬂmmmmﬁmdm'mw@mhwmm
" provides an antimicrobial barrier property nd attermstes o reducas the reloase of autimicrobil
agoot ewey from the dressing. The improved retention of antimicrobial agent within the inner
layer also lowers the bioburdon, 1., the growth and mussber of calls, within the dreasing during

[0044] Hydrophobicity and Iydrophilicity are commonly reparied as tho percentage moisture
rogain for fibers of the material. For the purposes of fho present inveation, the terms
Wwﬁd'uﬂwww.ummwhhmndm
hymmpwﬁvdy.muyhe:dﬂbﬂnmmmmgﬁnﬁnﬂbmoﬂhompwﬁw
materials, typically at 70°F and 65% relative humidity. The fibers used in the substantielly

-14-
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hydrophobic outer lxyer should have a moistare regain of less then about 10%, prefrably less
than sbout 5%, end most prefernbily loss than sbout 2% based on the weight of the dry Sber. Tho
fibers used in ths substantially hydrophillic inner lxyec should have & moisture regain of sbout
5-25, prafizsbly about 10-20, and most preferably sbout 15-20 times the weight of the dry fiber.

[0045] The febric outer layer material is profershly substentially polyester, snd, moro
pefunbly,h:mhimﬁmofﬂﬁhmﬂhgmﬂopolyutuﬁbmuﬂmmbhdum
olyester fiber. The binder fbers functian to bind, o.g., Tayon and textile grads polyester fibers
togefther. Suitable inncr layer materisls includs, e.g., Lenxing 8191 reyon. Suitsble outer layer
materials inchode, 6.8 ‘Wellman Polyester T-203 textilo grade polyester and Kosa Polyester 259
amorphous binder grads polyesier, Tho textils to binder fiber weight ratio is prafirably sbout
2:1. Other materials may also be utilized for the outer layer, inchuding, o.g., polyolefins such as
polyethyleme or polypropylanc, nylons, or other thermoplastic fihrs.

[0045] Tho hydrophobic layers of the fabric forming the medical dressing may also be ,
intparted with  hydrophilic finish. Sosh a finith may be applicd as a costing of s hydrophilic
finishing agent on the outer layers. It may also be applied during the imprognation of the ner
layer with the autimicrobisl agent by inohading o hydrophilic finishing agent in the same
sobution of antimicrobial sgent. By contecting the dressing material with-the sntimicrobial
solution containing & hydrophilic finishing agent, the innar leyer is impreguated with the

\ antiminrobial solution wihil the onter layers are imparted with a hydrophilic finish. As used
herein, the term “hydrophilic finish” is intendad to mean that the hydrophilic characteriatics of
tho outer laye aro increased at least to same degreo by the uso of a hydrophilic finishing agont.

n & prefirred embodiment, the hydrophilic finish helpa to improve the function of the dressing

-15-
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mm«mwmmmmumumdwwwmmm
absarbent core muterisl. Suitsble hydrophilic fnishing agents include, ¢.g., surfactarts, such as
mn-innicnummehmnybotypiuﬂynppﬁedhcomlﬁmlofmo.lﬁby
weight Mnﬂodnbm,mnnhmn—ionicmﬁmtmm.wﬁnhil

pbmﬁylm@)mﬁmmmmmmemhuﬁm

[0047] Amedlﬂllpmseﬂnmﬂl:&unphuofﬂnmndwnlmmdwm
scvers] plies of tho dressing materis), preferably 2-10 pties, moro preforsbly 4-8 plics, and most
preferably 6 plica. Aan.ihlpdindﬁmmwbepruhblyﬁnnedinhcmdﬁnm
that penctrates all plics, thereby sllowing sm object to pass through the spongs.

[0048] hammmmmmsmwmmmﬁm%%by
MWMMW.MMIMWW&#MMp@“,Mm
the weight of the fabric.

[0049] The fshric of the medical dresxing and sponge of the invention may be processed to
mmmWw,mwmmmmmugmm
by arther processing o form the inventive medica! dressing and sponge, Sitablo techniques
mumdwmmummmﬂlymhmmm
for the treatment of nonwoven and ofher materisls. It is preferrod that such trestments provide
an sbsorbency of from sbout 6-15, prefmbly 10-15, times the dry weight of the fubric. As used
in the context of the invention, the term “absorbency” rafers to the amount of liquid material,
guch as watar or wound exudate, that mey bo absorbed by the fhbric of the medical dressing or

sponge.

-16-
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[o050] Alcmmpnulwﬁhoﬂurummnuuhlmuﬁuddnnﬁmp:mdlpmungﬂmlmumm
invention provides several advantsges and bencfits. For example, by comtaining the
Mmﬁnwmmmmduwmdmmm
ﬂnuﬁum.lherdmeofﬂnmhmohnlqmtumﬂoﬂdluehﬂmmmouhn
ann-anuuuldwmuﬂyhﬁhuﬂ.Thepnnuuanfﬁ;unﬁnﬂudhhlqymﬁvﬁﬂinﬂuﬁnmlhqmr
ihod&mmﬁrﬂndnnﬁmandqnmynnﬂmﬂhmeﬁuﬁmdvlsuhnﬂu1gﬁw¢euﬂuﬁnﬁhn
of the wound. cminaﬁonofmmmidathowmnﬂmdm«mdmhﬂm
retention of tho wound exudate within the dreasing or spange is also reducod ar prevented. In
|ﬁﬁﬁnnJhnunufﬂncnhthwdmphﬂﬁc0ummmwﬂnlqn:lpnnmmulhednndnglnd-pmqp
with the cheracteristic of non-adhereocy to wounds. Further, due in part to fhe presence of the
outer hydrophoic Iayee(s), o smouat of sutimicrobial agent within the faner layer necossary
innmﬁnﬁnﬁwamﬁmhnkﬁddﬁw&wmnuofﬁndmnﬁngqrqnngnhahonduuduuqnnﬂ
with other commeruial products. As such, the presont invention provides a benefit of reduced
emﬂmunﬁﬂbﬂwﬂhﬂmtueofh:urlnlmuuofmuﬁnknkhdagun

[0051] ThnnudhnldNIﬂnguiﬂm:puuuuhmunﬁnnnmqrﬂ-oommpﬁnshwuadﬂmﬁc
emmﬁﬁnsanunhnyofunhmnﬂqwrofnmdmnhﬂyhmhqﬂﬁﬂcnumlhtlnumuﬂﬂwrof
nﬂunﬂhﬁyhﬂnﬁhﬁkyuuﬂdnnhmhdmsofmnhmshwu;uﬂJnmnhﬁuﬂﬁﬂngnL
wherin tho antimicroblal ageut is contained in the inner Iayer. As ussd in the conboxt of the
hvmﬁmthophm‘emilﬁngasﬂniﬂlyofhwhmﬁlﬂhﬂuhhldﬁﬁoml
medical dressing aro not inciuded in the layered fibric. As concerns the medicel dressing and

qnqpofﬁnhwuﬁnmﬁumﬁd&geuumhnyofﬁlhmnmﬂlnmwumng“ﬂulamnmuluu
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nﬂﬁﬁlhdbmmﬁohyudﬂhicwﬁdnﬁﬁmﬂ:gmﬂmnﬂuﬁhdmhﬁdtb
sntimicrobial agent within the inner layer material of the medical dressing.

[0052] The antimicrobial efficacy of the medical dressing and sponge according to the -
invention has been investigated. Such tests sinulate the use of the dressing or sponge in practice

and are based upon the visusl observetion of microbial sctivity on growth media placed in
contact with the inventive medical dressing or sponge containing a dotermined amount of
microbes. The tests are generally conducted by placing a semple of the sntimicrobial ageat
contrining dressing or sponge in contact with growtti medinm, adding a small volume of microbe
containing aqueous sohuition to the medical dressing or spongs, and incubating the test samples
for definite time periods and under controlled temperature and environmental conditions.
Following the end of the pre-determined time pexiod, the growth medivm i visnally observed
1 determins tho axtent, L any, f microbial activity or growth on the mediom. For the purposes
of the present invention, an assessment of the antimicrobial effectivences of the inventive
dressing and sponge agrinst varions microbes, including S. aursus, S. epidermidis, E. coli, and
P. aeruginosa, has been conducted according to this procedure. In all such tests, the medical
dressing and spongs sccording to the invention has been determined o be offective to prevent
miczobial activity on sach growth medium. By comparison, comtrol samples not containing an
to not prevent microbial activity on such growth medium. -

[0053] While the invention has boen described in detsil by reference to specific
.bodimmu,thnuﬁllduﬁlmwﬂlmmmmndiﬁuﬁmmbﬁmﬁm
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omiﬁmmdnhmsumybemadc.mdequivﬂmﬂﬂplﬂwﬂ.wiwdmﬁnsﬁmh

'spiri:oftlninwuﬁmmtlwswpoofﬂm’uppmdddﬁm.
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What is clsimed {a:

1. A modical dressing comprising:
an imer Iayer of substantially hydrophilic matecial;
an outer layer of suhatentially hydrophobic mltuillmbul:llliduofﬂlninﬂ

2

layer; and
an antimiorobial agent,
whersin the antimicrobial agent is coutsined in the inner layer.

2, Amediul&edngmdingtodaimlw;huuinﬂumﬁmhubiﬂqmti:
releasably impregoated into the imer layer substantislly hydrophilic material of the fubric, coated
on said inner Ixyer, or a combination thereof.

3. A medical dressing according to claim 2 wharein the antimicrobial agent is
rdunbhﬁmnﬂ:oﬂhﬁcinmmmtuﬂ’oc&wqmmﬁmhmbill

4, Amediﬂldmuinsw‘codinsbclgim2whﬂeinthemﬁniimbiﬂngmti!
releasesbln from the fabric in an amount effective as an antimicrobial for a period of up to sbout
2 days.

' "'":if.ﬂj -33
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5. A medical dressing sccording to claim 2 wherein the antimicrobial agent is

releageshlo from the fabric in an amount effective as au antimiciobial for 2 period of up to about

1 day.

6. A medical dressing according to claim 3 wherein the antimicrobial agent is 8
biguamide.
\
7. A medical dressing according to claim 3 wherein the antimicrobial agent is
polyhexamethylene bigamnide.

8. A medical dressing sccarding to claim 3 wherein the fibric inner layer material
ia substantially a cellulose fiber.

9. A medical dressing according to claim 3 wherein tho fabric inner layer material
is substantially rayon.

10. Aﬂﬂdhﬂdnuhguwmﬂhuknmﬁn3Ihﬂdnﬂbﬂmﬁnmmlhwunnhﬁﬂ
is substantially polyester.

11. A medical dressing according to claim 3 wherein the fabric outer layer material

is a combination of textile mairix grade polyester fiber and amorphous binder grade polyester
fiber.

-21-
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12. A medical dressing according to clsim 11 wherein the textile to binder fiber

waight ratio is abont 2:1.

13. A medical dressing comprising:
Inyered fabric comprising:
nninnn'hyurmﬁtlnﬁnllyofm
an outer Lyer substantially of textile and binder fibers in 2 2:1 weight ratio; and
polyhexsmethylenc bignanide,
wherein the polyhexamethylene biguanide is contsined in thio inner layer.

14. A medical dressing ancording to claim 13 wherein the fhhric is treated with an
aquecus solution of surfactant and polyhexarnethylene biguanide to have about 1500-3500 ppm
of extractable polyhexamethylene bignanide.

15. Amediﬂl(kulinslﬁ?ntdingtodnimﬂwhﬂlinthohbﬁcilh:mndﬁm:
about 50% by weight rayon, '

about 33% by weight textile fibers, and

about 17% by weight binder fibers, based om the weight of the fabric.

16. A medical dressing accarding to cleim 15 wherein the fubric is treated with an
aqueous sohition of surfactant and polyhexametirylens bigoanide to have sbout 1500-3500 ppm
of extractable polyhexemethylene biguanide.

mmwmmuimﬁmm1mm
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17. A sponge formed from plics of the medical dressing material of claim 1.
18. A sponge formed from plics of the medical dressing material of clsim 13.
19. A sponge formed from plies of the medical dressing material of claim 15.
20. Amﬂnmadﬁunpliuofthnmﬁ_ﬁcddmlingmmﬂﬂpfdmm
21. A sponge according to claim 17 baving 6 pliss.
22. A sponge according to claim 18 having 6 plies.
23. A sponge according to claim 19 heving 6 plies.
24. A spongo acconding to claim 20 having 6 plies.

25. Ammﬂhbdﬂml?ﬁﬁamﬁqﬁhﬁﬁnhmmdﬂn

mmmmpﬁuhmwmobjwtmpmwmam

26. A spongoe according to claim 18 with & cross-shaped incision in the center of the
mﬁupmmmpﬁumdlowmobjeﬂwmwmm
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27. A sponge according to claim 19 with a aross-shaped incigion in the center of the
sponge that penetrates all plies to allow an object to pass through the sponge.

28. A sponge accarding to claim 20 with a cross-shaped incision in the center of the
mmw-ﬂpﬁamd}owmoﬁwthmwm% _

29. A medical dressing according to claim 1 wherein the hydrophobic layers have
a hvdrophilic finis}

30. A medical dressing according to claim 13 wherein the hydrophobic layers bave
a hydrophilic finish.

31, Alpmgnmordingtocllimﬂwhnminmeli}dmphobichymhwoa

32. A sponge according to claim 18 wherein the hydrophobic layers have a

33. Amedical dressing according to claim 1, wherein the fabric forming the medical
dressing has an absorbency of from 6-15 times the dry weight of the fibric materisl.

34. A modical dressing according to claim 13, wherein the fabric forming the
medical dressing has an sbsarbency of from 6-15 times the dry weight of the fahric material
\ .

-24-
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35. A sponge according to claim 17, wherein the fabric forming the medical dressing
material of the sponge has an absorbency of from 6-15 times the dry weight of the fabric

36. A sponge acconding to elaim 18, wherein the fihric forming the medical dressing

_material of the sponge has an absorbency of from 6-15 times the dry weight of the fabric

material.

memmmrmwnhLm1'm' {22003
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ABSTRACT OF THE DISCLOSURE.

[0054] A medical dressing containing an antimicrobial agoot is disclosed. The medical
drulingwmpﬁmnlnyuedﬁlhiceumpﬁshgmimuhyuofmhunﬁlnyhy&uphiﬁc
matezial, an outer layer of substantially hydrophobic material an both ides of the inner layer;
abd en sntimicrobial agmt. The antimicrobial agent may bo relcasably jmprognated into the
fuhric, coated on said fabric or a combination thereof. WWMWMI
biguanida, such as polyhexamethylene bignanide (PHMB). The fiibric inner layer materisl may
um-mm.mm.pmwwmymmuﬁicmm
material mey be substantially polyestex, 6.g., 8 cambination of textile matrix grads polyester fiber
and amorphous binder grade potyester fiber, The fidbric is preferably treated with an aqueous

sohttion of surfactant and PHMB to bave sbout lSOO-SSNppmo_fmtlbllPM.

i
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FOR UTILITY PATENT APPLICATION 024637-138

An 2 below-named inventor, I hereby declare that-
My residence, poat office address and citizenship are as stated below next to my name;
rmﬁvn:mmomm FIRST AND SOLE INVENTOR (if only ono name is Listed balow) OR

AN ORIGINAL, FIRST AND JOINT INVENTOR (if more than one name 13 lisied below) OF THE SUBJBCT
MATTER WHICH IS CLAIMED AND FOR WHICH A PATENT IS SOUGHT ON THE INVENTION

I HAVE REVIEWED AND UNDHRSTAND THE CONTENTS OF THE ABOVE-IDENTIFIED SPECIFT-
CATION, INCLUDING THE CLAIMS, AS AMENDED BEY ANY AMENDMENT REFERRED TO ABOVE;

1 ACKNOWLEDGE THE DUTY TO DISCLOSE TO THE OFFICE ALL INFORMATION KNOWN TO ME
TO BE MATERIAL TO PATENTABILITY AS DEFINED IN TITLE 37, CODE OF FEDERAL
REGULATIONS, Scc. 1.56 (as amended effective March 16, 1992);

I do not kmow and do not believe the sald Invention was ever known or used in the United States of America
before my or our invention thereof, or patenied or described in any printed publication in any country
before my or our tavention thereof ar more than one yéar prior to said spplication; that sald invention was
not in public use or on sale in the United States of America more than ane year prior to sald application;
that sid invention has not been patented or made the subject of an inventor’s certificate issued before the -
date of said application in auy country foreign to the United States of America on any application filed by
me of my legal represenintives or aasigns more than twelve months prior to said application;

I hereby claim forelgn priority benefits under Title 35, Uniiad States Code Sec. 119 and/or Sec. 365 of any
foreign application(s) for patent or inventor's certificate as indicated below and have also identified below
any foreign applicetion for paent or inventor's certificate on this invention having a filing date before that
of the application(s) on which priority is claimed:
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%ﬂm&n DECLARATION AND POWER OF ATTORNEY % No.
COUNTRY/INTERNATIONAL APPUCATION NUMBER DATE OF FILING PRIORITY
(dey, month, yesr) CLAIMED
YES__NO___
YES_ NO_

1 Lieveby appoint the following attnmeys and egent(n) to prosecate said spplication end to transact all business in
the Patent and Trademark Office connecied therewith and to file, prosccute and to transact all business in
counection with intemations] applications directed to said i 2 '

Willem L. Misttes 12,37 Erio K. Welshisnt 30,303 Tol R. Walers .00
Bobet 3. Bwesker Jamae W. Poaxzon 24,097 Towsl & Jifom Ay
Platon N. Maniros 1M Terem Stk R 0.7 Hareld R. Brown II 348,341
Besxa 8. Doffon, Jr. Willem C. Rowland 30,588 Allen 1. Basm 36,036
Noraaen 1L .ns T. Game Dillalmesy 545 Bram P. O"Shagiuemy nm
Romdd L. Patrxk C. Keane nas Kanneth B. Laffier %073
Froferkk Q. Mixtaod, Jr. L Jalferson Bogys, Jr 321344 Fral W. Hattaway noé
Alm B 23813 Wilan H. Bans 3952 ‘Wenh 1. Weanstem 34,456
Ragia B. Siniter 26,99 Peter K. Sl 5197 Mary Arn Dellslamty M
Seoel C. Miller, I 73680 Richand J. Meliwth .19 Doma M. Mtk .00
1“# Iﬂﬂkn % * e

A Laame " nm Gorskd F, Swin 0,113 WEHEEER
B, Joscgh Oom .50 Chaxies P. Wialand I 33,006 21839
R. Demy Bantiagion .50 Broes T. Wisdsr 3,513

and: Mark L. Warzel (47,264)

Addross sil correspondence to:

BURNS, DOANE, SWRCKER & MATHS, L.L.P,
T P.0. Bux 1404
i 22313-1404
Address al telephone calls tp; _Robert G, Mukal * - at (703) 836-6620.

I bereby declare that all stutements made hereln of my own knowledge ere true and that all statements made on
information and belicf are believed 10 be true; and further that these statements were made with the knowledgs
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section
1001 of Title 1sduummmmmmmmmmwmmd
the application or any patent issned thereon. ’
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RESIDENCE : CITIZENGHIP
24 Breit's Farm Road, Norfolk, MA 02056 U.B.A.

POST OFFICE ADDRESS
24 Brett's Farm Road, Norfolk, MA 02056

PFULL NAME OF SECOND JOINT INVENTOR, IF ANY SIINATURE DATB
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'v'n"""“'l’ Putentamt Putsnt Offios ikl g

Ganerkiirektion 1 Dirsciorale Genarul 1 Dirsction générale 1

A L

Bume, Doane, Swecier & Mathis, L_L.P.

mu\?f: 22313-1404
A,
ETATS-UNIS D'AMERIQUE EPO Gustomer Servioss
Tal.: +31 (0)70 340 45 00
Duls
11.03.05
Relersnce Agplisation No./Patent No.
03777601.0 - 2124 PCT/US0332514
Applioani/Prepristor
Tyco Healthcare Group LP

Entry Into the European phase before the European Patent Office

Thess noies describe the procadural steps required for entry into the European phass

before the European Paient Office (EPO). You are advised to read them carefully:

mbhlwmonmuﬂonlnllmonhldbyournpplluﬂonhﬂmmmod
rawn.

1. The above-mentioned International patent applioation has been given European
applloation No. 037776801.0.

2. Appilicants without a residence or their principal piacs of busineas In an EPC contracting state may
themselves Initiate European processing of their imtemational applicationa, provided they do sc before
expiry of the 31at month from the priority date (see also poimt 8 below).

During the Europsan phase before the EPO as designated or electsd Office, however, such

Epp%;nh must be represented by a professional represeniative (Arts. 133(2) and 134(1), (7)

Prooedural acts performed after explry of the 31st month by a professional epresentative who acted
during the Imemational phase but Is not authorised to act before the EPO have no legal effect and
therefore lead to loas of rights.

Pleass note that a profeasional represeniative authorissd to act before the EPO and who acted
for the applicant during the Intermational phase doss hot automatically become the
repressniative for the Europsan phass. Applicants are therefore strongly advisad to appoint In
good time any represeniative they wish to initiate the European phase for them; otherwiss, the
EPO has 1o sand all communications direct to the applicant.

a. Eoants with a residence or thelr principal place of business in an EPC ocontracting state are not
obliged to appoint, for the European phase befom the EPO as dasignated or elected Office, a
profeselonal representative authorised to act before the EPO.

However, In view of the complexity cf the procedurs it ls recommended that they do so.

4, Boants and profeasional representatives are also ly advised to initiate the European phase
using EPO Form 1200 (avallable fres of charge from the EPQ). This however ls not compulsory.

EPO Farm 1201 10.02



w1l

@ Dale Gheat 2 Applcation No. 03777601.0

5. To enter the Europaan phass before the EPO, the following acts muet be parformed.
(N.B.: Fallure vaiidly to do eo will ertall loss of rights or other adverse legal consequences.)

5.1 It the EPO is acting as designated or sleciad Office (Arte. 22(1)(3) and 38(1) PCT respectively),
:::m muet, within 31 montha from the date of iling or (whore applicable) the earliest priority

8) Supply a translation of the international application into an EPO official MSG?.' if the
I;gau):(:??;gumnu did not publish the application in such a language (Art. 22(1) and Rule
if the II'lnlIII}OI'I is not filed In time, the Interneational application s deemed withdrawn
before the EPO (Rule 108(1) EPC).

This losa of rights s deemed not to have cocumed K the tranalation Is then flled within a
two-month grace period as from notification of an EPO communication, provided a surcharge is
peid at the same time (Rule 108(3) EPC).

b) Paythe netional basio fee (EUR  160,00) and, where a supplementary European search report
has o be drawn up, the search fee (EUR = 800,00 ; Rule 107(1)(c) and (¢) EFC).

©) 1 the ime imit under Article 78(2) EPC expires before the 31-month time imit, pay the
designation fee (EUR  75,00) for each contracting state designated (Rule 107(1)(d) EPC).

d) Kthe time imit under Article 94(2) EPGC expires before the 31-month time limit, file the written
request for examination and pay the examination fee (EUR 1430,00 ; Rule 107{1)) EPC).

®) Pay the third-year renewal fee (EUR  380,00) If it falls due before expiry of the 31-month ime
Iimit (Rule 107(1)(g) EPC).

if the fees under (b) o (d) above are not pald In time, or the written request for examination s not
filed in tme, the ilemational apploation Is desmed withdrewn before the EPO, or the
contracting-state designation(s) In question is (are) desmed withdrawn (Rule 108(1) and (2) EPc)
However, the fees may still be valdly pald within a two-month grace period as from notification of
an EPO eommunlonﬂon. provided the necessary aurcharges are paid at the same time (Rule
108(3) EPC). For the renewsl foe under (s) above, the grace period s alx months from the fee's
due data (Article 85(2) EPC).

52 I the application documents on whioh the European grant prooedure Is to be based comprise more
then ten claime, a claims fee Is payable within the 31-month time Emit undar Rule 107(1) EPGC for
the eleventh and each subsequent claim (Rule 110(1) EPC). The fee can however siill be paid
within a one-month grane period as from notification of an EPO communication pointing out the
failure to pay (Rule 110(2) EPC).

6. If the appicant had a representative during the appllcation's international phase, the present notes will
be sent to the representative, asking him to inform the appicant accordingly.

All subsequent communications will be sent to the applicani, or - if the EPO Is informed of his
appointment In time - to the applicant's European representative.

EPO Farm 1201 10.02
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see the EPO brochure

EPO Fam 1201 10.02

How to get a European patent

7. For more detalls about ime limita and procedural acts before the EPO as designated and elected Offloe,
Guide for applicants - Part 2

PCT prooedure belore the EPO - "Euro-PCT"

This brochure, the list of profsesional repressentatives before the EPO, Form 1200 and detalls of the
Ilbutfoos are now all avallable on the Intermnet under

hitp://wew.suropean-patent-office.org
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Ewopliisch Office suropden
%Eﬂﬂ?ﬁﬂ:ﬂf;ﬂf Palartamt Patent Office des brovets
+31 70 340 2040
P TS = —h i
r Tyco Healthcare Group LP L
15 Hampghire Street
Mansfield,
Massachusatts 02048 I
ETATS-UNIS D'AMERIQUE ”
Dalum/ain
19/01/05
L 2

.a-u-mmu.

Anmeidung Nr/Appliastion Ne/Demansis n* /Patant Nr /Painnt No./Brevat .
03777601.0-2310-PCT/US0332514

Tyco Healthcare Group LP

The international search report, or tha declaration under Article
17(2)(a) PCT, has been published under Article 21(3) and Rule 48 PCT
on 13.01.05. That publication takes the place of the mention of
publication of the European search report (Article 157(1) EPC).

The request for examination must be filed within SIX months from the
above date (Article 94(2) in conjunction with Article 157(1) EPC).

It is not deemed to have been filed until the examination fee has been
paid. Howaver, under Article 22 or 39 PCT in conjunction with Article
150(2) and Rule 107(1) EPC, the time limit for filing it does not expire
before the end of the 31st month from the filing date (or earliest

priority date).

Payment of the designation fees must alsc be made within the above-
mentioned period (Rule 107(1) EPC).

The same applies also for the extension fees.

If the request for examination is not filed in dues time, and at least
ona designation fee is not paid, thes European patent application is
deemed to be withdrawn (Article 94(3), 79(3) and Rule 108(1) EPC).

For more details see the Guide for applicants Part 2: PCT proceedings

before the EPO-"Euro-PCT".
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Copy for the designated Office (DO/EF) PCTAIS2003/032514
PATENT COOPERATION TREATY 31
From the INTERNATIONAL BUREAU
PCT To:
NOTIRCATION OF THE RECORDING
OF A CHANGE DENNINGER, Douglas, E.
Tyco Heslthcare Group LP
(PCT Rule 82bla.1 and 15 Hampshire Street
Administrative Instructions, Section 422) Mansfleld, MAO2048
Unitad States of America
Dute of maling (day/monthArear)
15 July 2004 (15.07.2004)
Applicent's or agent's fls relerence
024637-163 IMPORTANT NOTIACATION
inlnrnational applicetion No. innmaetions! fling deta (day/month/year)
PCT/US2003/032614 14 October 2003 (14.10.2003)
1. The foliowing indications appeared on record conosming:
D the applicant D the Invemtor E(] the agent D the commeon represantative
Nams and Address State ona onae
MUKAI I’lohorts
Burm, boane, Swecker & Methls, Tolophone No-
RP l!""’:’n‘f VA 223131404 _ﬁ::;ase.m
axandris, 2 G
United States of America 203.836.2021
[ Teleprinter No.

2. The intsmational Bureau hereby notifies the applicant that the following change has been recorded concerning:

3. Further observations, If necossary:

4. A oopy of this notificstion has been sent to:
[X] the recelving Ofic
[X] the intemationsi Sesrahing Authorty
D the brternations! Preliminary Exsmining Authority

[X] the person [] tename [X] thendaress [ ] thonetionatiy [] the restdence
Neme and Address State ona Stta of Rax/once
Tyco Hosithears r!:.:illi.'P EPO-DG1 Telaphons No.
13:::,?7;,","',,,%3 (508) 261-8451
United Statos of Amertca 3 107, 2004 LT
(508) 281-6226
@  Teloprintar No. :

[X] the designeted Otfices concered
[ ] tho eioatad oMoes conoemed

D other:

The internationsd Buresy of WIFD
34, chemin des Colombeties
1211 Gonova 20, Switzeriand

Faceimile No. (41-22) 338.88.86

Authorbred officer
Céline Faust (Fax 338-8995)

Talsphane No. (41-22) 338 6728

Form PCTAB/308 (March 1664)

006352643
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