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BACKGROUND OF THE INVENTION

Field of the Invention

[0002] This invention relates in general to a process for coating reticulated foam, and
more particularly but not by way of limitation, to a method for coating reticulated foam with
antimicrobial agents that provides uniform coating throughout the reticulated foam and the
product formed by the method.

Description of the Related Art

[0003] A wide variety of novel and/or established antimicrobial compounds combined
with wound dressing can control microbial contamination and potentially lower the rate of
infection. The coating uniformity is an essential key to the antimicrobial performance of the
wound dressing. What is not known is any method of coating medical wound dressings or
foams wherein the entire volume of the dressing is capable of uniform coating with a polymer
coating system. This occurs for several reasons.

[0004] Particularly, certain foams are very thick, often in the range of about 1.25
inches. The thickness of these dressings limits the coating process, inasmuch as there is no
way to insure a uniform coating throughout the entire structure such that the structure is
capable of being severed omni-directionally while still having the desired anti-microbial

agent exposed for use in a wound.



i nches. The thickness of these dressings limts the coating process,

i nasnuch as there is no way to insure a uniformcoating throughout the
entire stwoebawesmuch that the structure is capable of Pperng2eswessed
omi-directionally while still having the desired anti-m crobial agent
exposed f e ,n,a wound. [ 000 rtajn. coati ¢ ISty ..guch as
vapor depgbpbjﬁo nbflﬁ?}flﬁoé)!‘ﬂ'ﬁﬁs‘;'ggpﬂa%s e a%i?ﬁ"fr dgﬁ%sgﬁérrg@g gj[@{é’lmg%la ng,
sprayi ng, and sputter coating. However, these coat] nmet hods are costly,
and ar e Chamicaldehiciioptatic §0afAIZs STAYI)E AhiNUHEr $qHIBg. E‘]’g‘@ﬁ?b 8¢ CadiPaces of
certain dressings, such as reticulated foam |n addition, these nethods
have exnetizidsarestosily.cmdeng Bt adsptable to hreiforody ceatingibise slimensional sipréasss olys i n
t he nedical industry. [0006] O her nethods of adding antimcrobials to the
dr essi ngertfinl @fesdfigh il dswetcilited feant. olamddgionr thessmethbdehdve@xtenkiee use of

adj unctive therapies or conbination products (e.g. on thin antim crobi al

dressin Qnﬁf—&xﬁféﬁﬁﬂ idsBed 8t doRBdth 1Rk BF theltiésspS irPhb nhdeidal irldAstes e

Particularly these methods are known to mechanically inpact the foamand to

material ly, act. .t he per D k.1 f. ] . i zes
and shapes[OhQ@e Qf}f%&éﬁ?oﬁgg’%ﬁ?%méé?t?%ﬁ%ﬁ%% 9‘161{1111]8 d\%\‘%glgl i eg‘g?@‘g"‘%gmbez
adapt abl e to accompdat e t he und and provi de appr.optiate antj m crobi al
pr oper t ifeaanipg PW@%WFﬂP& ﬂ%en‘éﬁevﬁﬁgJé‘E?th(S’ﬁﬁerﬂ\E‘E%PH?%W&Q%P%“‘?J‘QE’% B o
devel op a process for uniformy coating the dressing or foamwth

anti - m enabicadbidlgessingipeheas tethe fo&nde&@hbuhmﬂétfécmlg@ wisuRarticalarlyithgsee t o
use and cost-effective, such that the foamw || be adapted for in situ

adj ust mamdthdde areltmliwi toensuhanidalihmpectihd folinrend toanateB&lFRBIOMIBRY OF THE

| NVENTI ON [ 0008] The present invention fulfills this and other needs
t hr ough pbhGea8aM P bOMEEHAm Of

[0007] Because wound sizes and shapes have almost infinite variations, the wound
dressing must be adaptable to accommodate the wound and provide appropriate anti-
microbial properties to prevent further infection. Accordingly, there is a need to develop a
process for uniformly coating the dressing or foam with anti-microbial agents sufficient to
decontaminate the wound yet simple to use and cost-effective, such that the foam will be

adapted for in situ adjustment to match the wound shape and dimension.

BRIEF SUMMARY OF THE INVENTION
[0008] The present invention fulfills this and other needs through the development of
a process for uniformly coating a foam or dressing and a foam or dressing formed by this

process with an antimicrobial polymer. Such foam or dressing is particularly useful in

negative pressure wound therapy.
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[0011] FIGURE 2 is a schematic diagram of certain steps of the process of FIGURE

[0012] FIGURE 3 is a schematic top plan view of a dressing coated using the process
of FIGURE 1 as applied to a wound site;

[0013] FIGURE 4 is a side view of the dressing of FIGURE 3 on a wound site in
combination with a negative pressure therapeutic device; and

[0014] FIGURE 5 is a cross séction of the dressing of FIGURE 3 taken aléng line 5-
5, illustrating the uniform coating of the dressing.
DETAILED DESCRIPTION OF THE INVENTION

[0015] The‘ present invention provides a method for uniformly coating a wound
dressing with antimicrobial polymers incorporating agents, such as Au, utilizing a novel
process and a wound dressing formed under the process. The method of uniform coating
enables a user of the dressing to sever the dressing in any direction and still have all exposed
surfaces uniformly coated with the antimicrobial agent sufficient to decontaminate the
wound.

[0016] A polyurethane foam is uniformly coated with a silver hydrogel polymer. The

polymer coating itself contains PVP or Poly[vinlypyrrolidine], which is a water-soluble
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placed in a holding tank and continuously agitated in a closed, dark environment, 104. The
dark environment is optional, but is included Because of the light-sensitivity of silver. In a
light-exposed environment, the foam may change color, which results in a non-aesthetic
appearance. The foam, which may comprise reticulated polyurethane die cut, is placed in the
holding tank, 106. The foam is then saturated with the solution, which is accomplished
through soaking or squeezing the foam, 108. Next, excess solution is removed from the
foam, 110. Roller nips or similar devices may be utilized to control the amount of solution

_ removed from the foam. Optionally, the weight of the saturated foam, while still wet, may be
calculated, 112.

[0018] The foam is then placed in a convectional forced-air oven set to a
predetermined temperature and time to completely dry the solution-coated foam, 114.
Alternatively, to verify the dry condition of the foam, the weight of the foam may be checked
again, 116. If light-sensitivity remains an issue, the foam can be packaged in a moisture

vapor transmission rate (MVTR) pouch, which limits the exposure of the foam to light and to

humidity, 118. The foam is now ready for use on such sites as partial thickness burns,
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hours and about 72 hours.

[0020] The coating process can easily incorporate other additives, such as enzymatic
debriders, anesthesia agents, growth factors and many other biopharmaceuticals. In addition,
the coating can be formulated specific to coat thickness, although very thin coatings (about 2
to 10 micrometers) are preferable. The formulation can further be adapted to allow for large
particle sizes and different release kinetics, such as concentration and rate and the duration of
release.

[0021] The uniform and impregnated coating allows for delivery of silver ions both
outside and within the foam. In this manner, not only is bacteria eliminated on the wound
bed, but also within the dressing itself. This is particularly useful when using the dressing in
combination with a negative pressure therapy. Also, odor reduction is an added benefit of
this method.

[0022] Referring now to FIGURE 2, a schematic diagram of certain steps of the
process 100 of FIGURE 1 is shown. First, the solution of hydrophilic gel and the

antimicrobial or other agent, such as silver, is shown in a tank subject to agitation, 200. Next,
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breakdown of coating. The foam is next packaged in appropriate containers, such as the
MVTR pouch or similar containers for shipment to the user, 214.

[0024] Referring now to FIGURE 3, a schematic top plan view of a dressing 300
coated using the process of FIGURE 1 as applied to a wound site 302 is shown. As indicated
by the arrows, silver ions from the dressing 300 contact the wound site 302 and effectively
eliminate bacteria formed thereon.

[0025] When used in combination with negative pressure therapeutic devices, such as
that made by Kinetic Concepts, Inc., the dressing 300 is particularly effective. FIGURE 4 is
a side view of the dressing 300 of FIGURE 3 on a wound site 302 in combination with a
negative pressure therapeutic device 400, which includes a control system 402, a drape 404
for covering the dressing 300 and wound site 302, a vacuum hose 406 connected to the
control system 402 and to the wound site 302 through the dressing 300, and a connector 408
for connecting the vacuum hose 406 to the drape 404. Application of negative pressure by

the control system 402 through the dressing 300 effectively pulls harmful pathogens through



MVTR pouch or simlar containers for shipnment to the user, 214. [0024]
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invention, and the scope of the invention should not necessarily be limited by this description.

The scope of the present invention is instead defined by the following claims.



[ 0027] The previous description is of preferred enbodi nents for

i npl enenting the invention, and the scope of the invention should not
necessar iwyp 2bes/digrt ed by this description. The scope ofcrhs2psesans
invention is instead defined by the following clains.W claim 1. A nethod
for coatyng.a,foamfor placenment on a wound site, the method conprising the
steps of . conbining a hydrophilic gel with silver to create a coating
solution; agitating the ating soluytion in a closed environ . placj ng
the foamin the c%é‘&@‘@ﬁ&ﬁ%ﬁ@ﬁt% ﬂ?&l E‘PraPaﬁedn? €O &Y, ﬂ%?ﬁ%é P‘geﬁqdng
sol ution; renmovi ng excess solution fromthe saturated foam and drying the
sat ur at émpgsing the steps@fimet hod of claim 1, wherein the foam conprises

pol yuret hane. 3. The nmethod of claim 1, wherein the coating solution
conpri ses a sbmbaringybydrgehilipgblywith silver toTéreatnatdoatingsolaticni; m 3, wherein the
coating contains PVP. 5. The nethod of claim 3, wherein the coating

cont ai ns Chi tapRahg the codi@gBlified ik clokél énvironileat;ei n the coating contains
silver sodiumalumnosilicate. 7. The nethod of claim1, further conprising

the step of ' i LiviRdnhehdi ng tank after the step of
conbi ni ng th@llaf%nf/ﬂ g%ﬁl |§lqggfc!oggqéﬁ'}%e met hod of claim 1, wherein the

environment Isgtu?ati%g rﬂlfe oAt wi nﬁl%néoa{“u?g solution;

removing excess solution from the saturated foam; and

drying the saturated foam.

2. The method of claim 1, wherein the foam comprises polyurethane.

3. The method of claim 1, wherein the coating solution comprises a silver
hydrogel polymer.

4. The method of claim 3, wherein the coating contains PVP.

5. The method of claim 3, wherein the coating contains Chitosan.

6. The method of claim 3, wherein the coating contains silver sodium

aluminosilicate. |

7. The method of claim 1, further comprising the step of placing the solution in a
holding tank after the step of combining the hydrophilic gel.
8. The method of claim 1, wherein the environment is a dark environment to
prevent the foam from changing color.
9. The method of claim 1, wherein the foam comprises reticulated polyurethane
die cut.
10.  The method of claim 1, wherein the step of saturating the foam with the

solution is accomplished through soaking the foam in the solution.



prevent the foam from changing color. 9. The nethod of claim1, wherein the
foam conprises reticul ated pol yurethane die cut. 10. The nethod of claim1,
wher ei n twe 284eap4af” saturating the foamw th the sol uti eoTits2@060004p4 | shed

t hrough soaking the foamin the solution.11. The method of claim1, wherein

the step of Spiuraidgii bERMM { MwhliensaluiPBr lnARERTRL ARGC Idr uon

squeezing the foam'in the solution’to all owt oamto &bsor he

solution. 12. The thod of clai further conprising the step of
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met hod of claim 12, further conprising the step of weighing the foama
second tine after tbﬁ@’%ﬁ@pﬁl@f’rb&g‘}ﬁﬁ@l@me foam 14. The nethod of claim1i,
wherein the step of dryi ng t he saturated foam conprises placing the foamin
a convect i onal2. f orBedmefhod of shimel, forthen cpmpdeingrthe stepl of eveighing theesafupated
predeterm ned anount of time. 15. The method of claim1, further conprising

packagi ng the foanfoam aftefrhieSteprof suapingtiefoam, ssi on rate pouch to limt
exposure of the foamto light and to humdity. 16. The method of claiml,
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site with a drape; connecting a vacuum hose™at §ne- endl 1o té‘ue § oam thr ough
the drape and at tsggond time after the step of drying the foam.

14.  The method of claim 1, wherein the step of drying the saturated foam
comprises placing the foam in a convectional forced-air oven set to a
predetermined temperature for a predetemined amount of time.

15.  The method of claim 1, further comprising packaging the foam in a moisture
vapor transmission rate pouch to limit exposure of the foam to light and to
humidity.

16.  The method of claim 1, further comprising:
placing the foam on a wound site;
covering the wound site with a drape;
connecting a vacuum hose at one end to the foam through the drape and at the
other end to a vacuum;
applying negative  pressure to the wound site to pull pathogens and other

harmful material through the foam to kill the pathogens and harmful material.

17. A method for treating a wound, comprising the steps of:
combining a hydrophilic gel with silver to create a coating solution;
agitating the coating solution in a holding tank;

placing the foam in the holding tank;



other end to a vacuum applying negative- pressure to the wound site to
pul I pat hogens and other harnful material through the foamto kill the

pat hogenswendodmansful material. 17. A nethod for treati pgTasseasnss24
conprising the steps of: conbining a hydrophilic gel with silver to create
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saturated foamthrough a roller; drying the foamin a convection oven at a
t enperature of abdemOYWE exeess selutianm Fomathe deang biirpiling $he wiuwrated feane tyrougly t he
foam applying the foamto a wound surface; connecting a vacuumto the

f oam drapi ngHer; wound surface; and applying negative pressure to the
wound via the vacuum wherein harnful materials fromthe wound are

neutralized via theyiagahé fighn®in bheni@ith ov8n af haempblaile of abhiaigrd for at
wherein the coating solution conprising a debriding agent. 19. The net hod

o b Iy ) SRR CRIRLGOt LR CO e mIeS 1) 17, poent s, 0. The
applying the foam to a wound surface;
connecting a vacuum to the foam;
draping the wound surface; and
applying negative pressure to the wound via the vacuum, wherein harmful
materials from the wound are neutralized via the coating on the foam.
18.  The method of claim 17, wherein the coating solution comprising a debriding
agent.

19.  The method of claim 17, wherein the coating comprises anesthetizing agents.

20.  The method of claim 17, wherein the coating comprises a growth factor.
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