ANTI M CROBI AL MEDI CAL DRESSI NGS AND PROTECTI NG WOUNDS AND CATHETER SI TES
CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clains
priority wo01182848at ent Application 12/874,188, fil ed omrcosSeperser 2010,
and clains priority to U S. Provisional Patent Application No. 61/239, 130,
filed on 02 Septenber 2009, and entitled "Antim crobial Medical Dressings
and Methods of Protecting Wunds and Catheter Sites." U S. Patent

Application 12/874, 188 MNHC§OB‘§[“£ bﬁgg&%%l i cation No.
caIS res § u

61/ 239, 130 are hereby e ir entirety.
BACKGROUND [0002]Cbnvé%€|oﬁgﬁ&§% ]DégﬁggT%§ ed for a variety of

reasons, such as wound dressings, post-surgical dressings, and other
speC|aI|zed situatio di cal dressings may
i ncl ude protecting aQ&%ﬂ%gﬁg%¢gﬁg$§q§)%%%%fﬁ%gﬁﬁggﬂgt¥ﬂﬁlcrobes In sone
instanceigo@uconventlonal medi cal dressi when _victi s

experien ri oust m?ﬁﬂﬂﬁén%%dﬁﬁFlﬁﬁﬂﬁﬂ§q?§ F@ﬁﬁ#&mﬁﬁﬁﬁPﬂgﬁg4lﬁ%ﬁﬂgkanple

conventional nedical dressings may be applied to the victins before mnedical
attenti orfnjQl §91%{i>m%&5|?é>10mmdcﬁlaemealﬂ@§y6{0p¢ SbPEmisgmat Paipi Agpligatien 8o dirt
and ever-present contaninating nicroorgani sns fromthe surroundi ng

envi r onmht234dl $hifhed ae03eaptrinbsy 2@09. apotnkded p‘blﬁﬁlﬂl@ﬁ@b@bwﬁll@alﬁféﬁl%aan%g
antim crobi al ents to conventional nedical dressings. The added

antimicr mrmdsagemwn@wm@ 49d (@thsrer pitesgg ek Jateat A 19@@11912{8@51@% aghnage,

or too mld, failing to protect against a broad spectrum of m crobes. Use
of the ani-Bnireyvisbna|Patrgenpmichtonndelid&139d8@swi hepby hepomeraseiet wékrence il | enge.
WO 2011/ 028965PCT/ US2010/ 047756 [0003] I n ot her instances, antim crobial
agent s arkeiumedtt.o prepare a surgical site. Typically, use of the

antim crobial agents includes cleansing the skin with al cohol followed by
povi done iodine, or alternatively cleansing of the skin wi th al cohol
fol |l owed by chl orhexi di ne. However, once prepared in this manner, the
surgical site is vulnerable to r &IK@RODAD on via touch-borne or air borne
organi sms, which may lead to transmtting the organisns into a patient's

surgi cal (6002, ti sSéRent@haPasdicdll deRngodrt tRaMr ThidFety RITE¥ABAY, RGcIP@SSI bl €

bacterial contam nation around the pre-surgical site Kas presented a

chal | eng&yound dressings, post-surgical dressings, and other specialized situations. The functions of
conventional medical dressings may include protecting a wound site and protecting against
microbes. In some instances, a conventional medical dressing may be used when victims
experience serious traumas or war wounds in remote locations. For example, conventional
medical dressings may be applied to the victims before medical attention is available, which
creates a problem of trapping debris, dirt and ever-present contaminating microorganisms
from the surrounding environment within the wound site. Another problem occurs when
adding antimicrobial agents to conventional medical dressings. The added antimicrobial
agents tend to be overly aggressive, causing tissue damage, or too mild, failing to protect

against a broad spectrum of microbes. Use of the antimicrobial agents in medical dressings

has presented a challenge.



[ 0004] Yet anot her chall enge with bacterial contam nation occurs with

cat heters and drai nage tubes. Catheters may all ow drai nage of fluids,

i nj ecti orwof2ofll2sws, or access by surgical instrunents aod/use@onaryset ubes
al l ow drai nage of fluids. A problemoccurs with prolonged use of the
catheters or the drainage tubes, which creates a vulnerability of an
infection at a point of entry (i.e., catheter site or drainage site). Skin

in the i fmﬁﬁi] ate VinChtRd:t i}ﬂstmceg AeRelu a%lkﬂtg" R uRddb %iréi')%Qea §{'1r%facaln§‘bé. be

contam nated with skin bacteria, such as pseudononas aérugi nosa,

st aphyl 0GRAy, AW Stk afitiliclBRl Liféﬁ%-inan&s%%s%ﬁe Rin Wl kD1 RfGREH the

cat het er rainage site may enter a patient’'s oodst r eam and

may pose i f&ifdiE eRLRD! 00 (HOALNERIERaFIUSE Y SUENLINYIBRSPIBI R B! er i a

contamn e catheter site or the drainage site presents

anot her challenge.  SUMRRYLOQOSLIRIR L Sehosune desalihes, pakastino
agai nst m croorgani sns by using an infection'in i i ing 501 Ut 1on and
antim craobi a Q%%nts. lJdress'n

i,n nmedi cal i In.an inmplementatigon, the

"f ect | ot HRMBREPhge<OTeRER o it DEE s mp LRl et Ryaronbesdy oxi de
car bam de peroxi.de, ethyl enedi anm netetraaceti id, sodiymcitrate, or
o Conol - CHRGIIS GES oL RERFOAL TiS. 36 D555s BRebistR st e
[ 0006] I n anghhgr inEIenentation, nedicaL(?re%%jn inclugeﬁ a bottom
| ayer, aPguPIpRH B8RP AR U PGIE PregwEsical HE 155 PESTI9dR-INgR anti septi ¢
di sposed within the gas perneabl e nenbrane | ayer, and an absorbent nmateri al
| ayer ovdP0@He gasYgemawanthellprgayiBinkecicrgleontaipijtign peaiEspvitl cathiers ged
hydr ogen peroxi de, carbam de peroxi de, ethyl enedi am netetraacetic acid,
sodi um cidrainage tukes. {Faghstnt may Gdlov] draingast ofathgdsh anicstiop| o rfBvdsa Of aeresst e
di scl osure describes a nethod of inhibiting infection at a catheter site.
The net hodrgicak ingesenty and demagcatuliesealinivhdrainage of Aeidsdés prhleamedcyrspritlc
di sposed within a gas perneabl e nenbrane | ayer. The antiseptic includes
hydr ogen ppdengeil deg oéthvytadmeads anthsedreinageawbes, evhaahi cegt@DT Aylnerdbidibddiumn EDTA,
or ethanol. Al so, the nethod describes inserting a catheter through a slit
i nto a cemtetain apepdintgofi enttyh@.cdreethstengifc andraappd yikng Skif nrotte sunddete of t he
dressing to the skin of a patient.

vicinity of a catheter site or a drainage site may be contaminated with skin bacteria, such as

pseudomonas acruginosa, staphylococcus aurecus, and the like. The bacteria in the skin
around the catheter site or the drainage site may enter a patient’s bloodstream and may pose
life-threatening challenges. Thus, preventing possible bacterial contamination around the

catheter site or the drainage site presents another challenge.

SUMMARY
[0005] This disclosure describes protecting against microorganisms by using an
infection inhibiting solution and antimicrobial agents in a medical dressing. In an
implementation, the infection inhibiting solution includes a composition of hydrogen
peroxide carbamide peroxide, ethylenediaminetetraacetic acid, sodium citrate, or alcohol in

various concentrations.



[ 0008] This Sunmary is provided to introduce a selection of concepts in a
sinplified formthat are further described belowin the Detail ed

Descri pt iw0.20Tii2896Summary i s not intended to identify kegTiiSatwoewser
essential features of the clainmed subject matter, nor is it intended to be
used to limt the scope of the clainmed subject matter. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0009] The Detailed Description is set forth with reference to
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ethylenediaminetetraacetic acid, sodium citrate, or alcohol.

[0007] In yet another implementation, the disclosure describes a method of inhibiting
infection at a catheter site. The method includes providing a dressing that includes an
antiseptic disposed within a gas permeable membrane layer. The antiseptic includes
hydrogen peroxide, ethylenediaminetetraacetic acid (EDTA), disodium EDTA, or ethanol.
Also, the method describes inserting a catheter through a slit into a central opening in the
dressing, and applying a front surface of the dressing to the skin of a patient.

[0008] This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is it

intended to be used to limit the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The Detailed Description is set forth with reference to the accompanying
figures. In the figures, the left-most digit(s) of a reference number identifies the figure in
which the reference number first appears. The use of the same reference numbers in different
figures indicates similar or identical items.
[0010] Fig. 1 illustrates a back view of an example antimicrobial medical dressing.
[0011] Fig. 2 illustrates a cross sectional view of the example antimicrobial medical

dressing of Fig. 1.
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exanpl e antim crobial nmedical dressing. [0014]Fig. 5 illustrates a
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of yet another exanple antim crobial nedical dressing. [0017]Fig. 8
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[0013] Fig. 4 illustrates a cross sectional view of another example antimicrobial
medical dressing.
[0014] Fig. 5 illustrates a cross sectional view of still another example antimicrobial

medical dressing.

[0015] Fig. 6 illustrates a top view of the example antimicrobial medical dressing of
Fig. 5.
[0016] Fig. 7 illustrates a cross sectional view of yet another example antimicrobial

medical dressing.

[0017] Fig. 8 illustrates a back view of an example antimicrobial medical dressing for
placement at a catheter site.

[0018] Fig. 9 illustrates a cross sectional view of the example antimicrobial medical

dressing of Fig. &.

DETAILED DESCRIPTION

Overview

[0019] An infection inhibiting solution is described in an implementation and an
antimicrobial medical dressing with a combination of antimicrobial agents is described in
another implementation. The infection inhibiting solution also contains antimicrobial agents.
The antimicrobial agents in the solution and the combination of the antimicrobial agents in
the dressing are used in various concentrations to protect against microorganisms, to absorb
exudates, and/or to promote healing. The antimicrobial agents used in the infection inhibiting

solution and used in the antimicrobial medical dressing may include hydrogen peroxide,

[0015]Fig. 6 illustrates a top view of the exanple antim crobi al
dressing of Fig. 5. [0016]Fig. 7 illustrates a cross sectional

Vi ew



[0018]Fig. 9 illustrates a cross sectional view of the exanple

antim crobial nedical dressing of Fig. 8. DETAILED DESCRI PTI ON Overvi ew
[ 0019] An Wof2erit(28985i nhi biti ng solution is described i n &oTiusphieeTS@t | on
and an antim crobial nedical dressing with a conbination of antim crobial
agents is described in another inplenentation. The infection inhibiting
solution also contains antimcrobial agents. The antim crobial agents in

t he sol utch@BmaRthetdxiicC eMPicAtidr@iRctOfaat iR AN isBdiGh A, FABNS] Invdr{d8s

dressing are used in various concentrations to protect against
M Cr oor gaph&hBatich® absorb exudates, and/or to pronote healing. The
antimcrobial agents used in the infection inhibiting solution and used in
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Iamnetetraacetic acid, sodiumcit

al cohol i vari n rations. .[0020] The i ction inhibitin ol ution
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m croorgani.sns_to ?c er.en ur ppses.

hi ev i ff ) F I i.
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agai nst the m cr.oor i s at the di.fferent stages, of. trauma or stages of
oy, el Ry S8 e g, (ohes Dhrin® B oy Shp@ling 1 domayPses 4T T o
initially for traunas ch . as war wounds, . byrns, cuts, scrapes, and the
ke, - ThamiRter s TBnrcal dEgumt oy e RBISn i g Hob et AT v BO8Tdy may be
applied in stepw se reduction to adjust-to@£he antimcrobjal needs of a

patient R0 $erEiPess paG e e ndhe PRENICIOBED #§AE Bne RBtmiskebigh nacdical

antimcrobial or infection inhibiting agents nay Provide )
dressing may be applied in stepwise reduction toadjust to the”antimicrobial needs of a patient

at different stages of healing,

[0021] As another example, antimicrobial or infection inhibiting agents may provide
protection against contamination by microorganisms during use of catheters and drainage
tubes. In particular, the antimicrobial medical dressing may be placed at a catheter site to
provide protection against microorganisms at the catheter site, intended for extended
indwelling.  The antimicrobial medical dressing reduces or eliminates a near-site
contamination of the microorganisms and reduces or eliminates the microorganisms that form
biofilms on catheter ports and lumens.

[0022] As yet another example, antimicrobial medical dressings may be used in pre-
surgery and during surgery to achieve and maintain a sterile site. The antimicrobial medical
dressing may provide ongoing protection against microorganisms, while providing access to a
surgery site at the same time. There are many other possible uses of the antimicrobial

medical dressing.



protection agai nst contam nation by m croorgani sns during use of catheters
and drai nage tubes. In particular, the antim crobial nedical dressing may
be pl acedwator/mwsdshet er site to provi de protecti on agai RET/USRC0OSTI§EN SNB
at the catheter site, intended for extended indwelling. The antim crobial

medi cal dressing reduces or elimnates a near-site contam nation of the

m cr oorgani sns and reduces or elimnates the m croorgani sns that form
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dressi ng may provi ongo ng protection agai hst m croorgani sns,

Dr 0i di g AEES Al AR AR D L niBlon NS AATB-ALifIR: There are many ot her

possi bl e uses 0 |n1cro Ia Ssi ng.
2011/ 028965PCT/ US2010/ 047756 [ 0023] Wi | e aspects of descrlbed t echni ques
can be inplenented in any nunber of different medical dressings, and/or

conposi ti at i e described in the context of the follow ng
|IIustra€§v %ﬁ?gﬁ?@¥€§mgh%%5: %‘?M%ﬁe55|ngs Exanple of Antlnlcrobla

Medi cal ing [0024] Anti m cr opi al nedlc ssin

preventi E@?ifﬁund i/glr &B{Croaﬁé mﬁﬁﬁﬂﬁdﬁéﬂ&ﬁs B}ﬁ ~°nt0 rl?@eVFrﬁfnécwaﬂ tl%%%t het er
sites and i nfectjon |nh|b|t|ng or infectjon preventlng sol utions are

descri bed9dai . PrEveRRp$ do Sﬁ’coin?naércﬁﬁ‘?‘&’f SHesaprdafnfertion sphigiing xSty ped
generally with reference to FI% [0025] Fig. 1 shows a back view of an
i 11 ust r attrosNgRe Wt@ﬂ%ﬁfﬂ desgile n]ileéq«lgbl%ample antimicrobial medical dressings are

described generally with reference to Figs. 1-9.

[0025] Fig. 1 shows a back view of an illustration of an example antimicrobial
medical dressing 10. The antimicrobial medical dressing 10 includes a backside 12. The
antimicrobial medical dressing 10 is shown as having a square shape, although alternative
shapes are contemplated such as, for example, a round shape, a rectangular shape, an oval
shape, a polygon shape, and the like.

[0026] Fig. 2 illustrates a cross sectional view of the antimicrobial medical dressing
10 shown in Fig. 1. The cross sectional view is taken along line 2-2 of Fig. 1, with the
backside 12 disposed along the bottom of Fig. 2. The antimicrobial medical dressing 10, as
initially provided, has an upper surface 14 opposing the backside 12.

[0027] The antimicrobial medical dressing 10 includes a backing layer 16, which may
be a vapor barrier or a physical barrier layer. The backing layer 16 may additionally function
as an oxygen barrier. Example materials for the backing layer 16 include, but are not limited
to, polyethylene, aluminum foil, aluminum oxide, silicon oxide coated polymeric films,
polypropylene, organo silicon—based polymers (silicones) polytetrafluroethylene (Teflon),

and polyvinyl chloride. Additionally, inorganic ceramic materials, generally in finely divided



medi cal dressing 10. The antim crobial nedical dressing 10 includes a
backsi de 12. The antim crobial nedical dressing 10 is shown as having a
squar e shapeptiaizeeough al t ernati ve shapes are cont enpl ared/tseel/oars6 f or
exanpl e, a round shape, a rectangul ar shape, an oval shape, a pol ygon

shape, and the like. [0026]Fig. 2 illustrates a cross sectional view of the
antim crobial nedical dressing 10 shown in Fig. 1. The cross sectional view
is taken oabmgie}eunﬁon%; ZoRhinfried absbibeW bficrb@iRaRamkll g€ olidrfiks RR&Hshrateng the
bottomof Fig. 2. The antimcrobial medical dressing 10, as initially

provi ded  nfidRrddihl YREARE ndY icatRizid (P PRAKICND coR1P@cKSIEQr ik adifiRietbikhe

antim crobial nedical dréssing 10 includes a backing |ayer 16, which may be
a vapor hatfil efy Ay idnddNShE Ao BAAL 18fer 1BYRTy beThBi-BAGHr A iLIBNET y
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foil, alumnum oxide, silicon oxide coated’po%yﬁerlc I Frs, pol ypr opyl ene,
organo silicon-. LlEkgon .nol.yit et r.af | hyl ene flon),
0r a0, SRR RASAT sP YIEF Rkl SROSRRRL SLal LOFL B! S0Pufle
gener al | Ye Ii&} (glt)gvelﬁértg}a%/il r(1:i ﬁgesolrS) 810 t\ﬁg %'Ec%jn flaor ml6;r:n%nx1.td?flferr"irp ?n?‘pbossgi%b?r%m a
nlcroencad%u ed 'or "ot herwi'se’ rncor por antim crobi al "agents may be

tilized.t Vi d t | ed | . f th tim bi al . ts.
o112 DSt 05 R SOOI S0 LG St IR TRl 08, |
t i nati f th terials. As sh in Fig. 2, th
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antimcraobial nedical dressing 10, An upper region (above perforation |lines
18) of t H&0ARcki nglheageimigiwbighynedicpk dicsying 40 s pls dirledeomnmenmbsgisr 2¢ egi on
of the bagking | ayer 16, wiith the upper and | ower region materials being
sel ect ed dispered Oxainihe dower region pethadeddng lagerds sughiibe agHpitialloprogidpdrthe
materials. [0028] The antim crobial medical dressing 10 may al so include a
menbr ane nxMbdnSpYks dcaydetely racdsoddy the drakingotayeh&o backawiyil Higer2. 16he such
that as initially provided, the nenbrane 20 is conpletely encased by the
backi ng Ineyehrane62thss pietowably nompgged 2f aTpdymembatarie, 2dichsallpwef dffaddny ot onposed
of a polymer material, which allows diffusion of oxygen and |iquid.

Al t er nat ioxegen,and heuideAbierastereR0 theanenibeang 2§asyperrapirmcrdnieabent hyer .
Exanple materials, which may be utilized for the nenbrane 20 include, but
are not |Hxampledndterjalygelhicheh®arbealtdized th tiizsmemhbranh2pokclpderbut eeldoulimged gel ,
pol yet hyl ene foam and silicone open cell foam The nenbrane 20 nay be

i nfused, tcQal adicrids sichs egreapedmat,tchildosogdlf pobytigiena fgel, andwviiicdne basn

antim crobial properties. Such a solution or a gel may contain one or nore
of hydr ogeinfqaar. Obhic Gembeaic Ram e pefn@X] deted airidpre@icitddl wikingsohg@ntos a g8lf hanol ,
et hyl enedi am netetraacetic acid (EDTA, salts of EDTA, sodiumcitrate, other
chel at i ngvia@ERs Sintifhel6Hig Paéiertiedn Sudih 8blutibi oA @eNky icbRAiBNTRBIATIEE of t he
solution may include hydrogen peroxide, EDTA, ethanol, and water in various
concent r ai@B&: [RAZAMAS &hiidd N fr@kide?, &hBer fRI@AON entd SGeagoll | Ne may
be provi ded between the upper portion and the | ower portion of the backing

layer 16.cthln@cRehinkidaR idtEOTACALRs bf MDTS Rdfvh dafd ek Qatiggroval  of
t he upper portion of the backing |layer 16 to expose an upper

agents, detergents, and water. In another implementation, the solution may include hydrogen
peroxide, EDTA, ethanol, and water in various concentrations.
[0029] As shown in Fig. 2, a perforation or a score line may be provided between the

upper portion and the lower portion of the backing layer 16. The perforation or the score line

is provided to allow removal of the upper portion of the backing layer 16 to expose an upper



surface 22 of the nenbrane 20 as shown in Fig. 3. Alternative nethods of
connecting upper and |l ower |ayers of the backing naterial 16 are

cont enpl aveadosmkvsas, for exanpl e, adhesive, heat seal i rgT/ise@oolEséi ke, to
join the two backing layers to naintain a vapor barrier along the site of |
oining. [0030]Fig. 3 illustrates a cross sectional view of an exanple
antim crobial nedical dressing 10. Shown is the upper surface 22 of the

menbr ane s@Qace\Whiot hel iSertt@itel WU RRbW Pinl m%.%r f AG@nalivE hemoOs@niictife uppde upper
surface 22 may include a translucent, transparent, or sem -transparent

mat eri al b1 RHByels Of R QIR AGEANI 6laf @nRpBit&RducH hd forWRAthSe Stdhddive,
providing protection against mcroorgani sns. By applying the upper surface

22 of t h%ﬂ%@iﬁfngpﬁd%ﬂe iR o SinMRURG ibkifle 190k kbBsh 4 HiSEbAG digHaidhl tory or
preventive solufion is brought into confact with a patient's or person's
skin all Qw infection inhibitory effect or an infection preventive

ef fect. $ﬁ%ggggﬁ§!"infection i nhibition solution" may be used

i ntercha ly with tt rne "infection prevention sol.utign' to.indicate
ol ut § ondO0 ” cont'di hEREENE er LSy Vet Seh DRl d AL | ons

t hat protect. agai nst m.cr.oorgani s bsaorb exudat es, and/or pro e

eal i ho. GOUSET AntHErSHR APt R 2aPboki RESOHRY ShevNT I SalERET hounds
that disrupt, puncture, or pjerce the skin. Exenplary wound types include,
but ar e HBRHoE R PG i b aEr rRE Moyt B Bt GASTRRR: A £ on,
the antim crobial medical dressings nmay be utilized for nedL?aI pr.ocedur es
that requfPeUriREeR PR dboideta PPy ds 2eesty Bt Wi dife VBkle nill &FY4%es of
medi cal procedures include surgical incisions, needle sites, catheter sites
(e.g., i MIYERIQBALAIRY MHGToQrR RSy By wwpéiesthe vpnsetwfare 2p ek the giekrang?8 iy s s
sites, |l aparoscopic surgery access sites, intravascular |line ports,

dr ai nage thaupeungj sitecan igfiged feectioncimhibptomy g dFqypRtee splyEomstirondt Bkt edntasedi cal
dressings may be utilized for pretreatnent of sites where a nedica

pr ocedur evithi ¢ patemEBor amsrsoaRapl ellovdng ee difectiontiphibiterg jegfeesnorsdnt mfagtion
catheter site may be identified and an anti m crobial nedical dressing may
be appl i evpntivereffeot. p&hd trms fHigpfackien mddhice sqbwtvodduayebe Ggd hntsichangpabdpar at i on
may pre-treat the site with the antimcrobial infection inhibiting solution
t o pr evemithothet termi nfimfedt®nr pskantiof  Johftient itonindicetar solutigng uhdtngpntame thedi cal
procedure. A protective dressing with the antimcrobial agents may be |eft

i n pl ace autimickobidhagauy gi caloupcoventmtioss thet perdcoagardt misroaddiigns abdorb
protective dressing nay be applied post procedure to further mnimze risks
of i nf ectekadates Addiok pormid healiidne use of a chel ating agent in the
antimcrobial solution within the nenbrane 20 may inhibit matrix

met al | oprjoeHi|nase AMdrkrodel invddicdl dﬁkﬂﬁ%sn@aﬁfbetthﬂiz&i Y&l ®Binde ahacdighpt, Zi nc,
reduces destructive catal yzed hyperinflammatory reactions. [0032] The

presence phctelRebApicRG AeMS MRYmPRryUSSht typBs tfchalk! Bet Herfds - 1infiRQ to,
inhibitory effect on netall oprotel nases or netal |l oproteases (either or

both, MVBg)ctirRY BRI GRS En®hb@MAsd 1hubdinss, thd SRMGcOBRE mGE Abssitgyl Gl May be
caused by an increased | evel of the MWs. In the case of burns, unfettered

MVP act i it iRy frakfas ?r@ce&ﬁ@!@ 'Eﬂ'ﬁ ﬁeqﬁﬁhre tiﬁk%rtpi%rep de\%/e lﬂﬁcp b _a@i&g’saﬁ(%@:

Accordingly, treatnment of burns wt e antim crobial nedical dressings or

infectio i i I Qnr | shel.at i .agents in
'Exgﬁlﬁlzéfr%gtw&%f%@df&%{}%@é@dﬁﬁ?gmﬁﬁg %@%@%@%ﬁgﬁbh&% sﬁ@§ c&hdtD%idY

proper conce ons nmay crease or p otential tissue

il ude. 0t SPAPROy Borh AR MR o RS RRpRA o G L R ARl

substi tuted conpounds UCP as salicylic .aci.d or salicylate, esters, and nmany
others. kot thoy HReRer B ThaPody iRt St o oaBh B Mafn SRR S C o e

in a range.as chelators.vary in strength, stabhility, .and ot her vari abl es.
Wbund comBiEICBRIAT Al 4 e it iy frprirakbet e Sieisne alialt ons
may be based, on oﬁservab}ons of healiqg. rogress .or | ack thereof #0033]
Anti mi cr SFEMR RN 6 HaveT AP But POl SRS nYe? SHIUF OB P Ral® ref er s
to agents that kill an organism (e.g., sporicidal, virucidial

bactericidal, and protozoacidal). Mcrobistatic refers to agents that
inhibit growth of an organism (e.g., bacteriostatic, WO

2011/ 028965PCT/ US2010/ 047756 fungi static, and sporistatic). Anot her purpose
is destruction of mcrobial defense nechanisns. For exanple, the
destruction of mcrobial defense nechanisns protects systemcally
adm ni stered antimcrobials for wound infections or surgical prophylaxis. A
nol ecul e such as am nogl ycoside (i.e., gentam cin, tobramycin, and

am kacin) may allow therapeutic levels of a drug to act agai nst bacteri a.
This may be particularly inportant for bacteria that are highly resistant

-~ o o T T




[0034]Fig. 4 illustrates a cross sectional view of an antim crobial nedical
dressing 10 in accordance with an alternative aspect of the antim crobial
medi cal odwe=eiwgsdeThe enbodi nrent shown in Fig. 4 contai meTAISRo10f04178€

el enents of the enbodi nent of Fig. 2, and such features are nunbered
identically to the earlier figures. Additional features are assigned new
identifiers. In this enbodi nent, the nenbrane 20 has outer nost edges 23.

In the enhodhseatd all@qmnicmi@dﬁ&%y_@re@ﬁﬁgemaﬁlb&%pii@d PV dREothing the
peri pheral region of the antim crobial nmedical dressing 10 beyond the outer

most ] Edgea?ed?c’él Bf'oc&hl?e_. ek ane p?é%ara[iglg%%]ylzfngftreét ! s_qt%t\rvﬁ‘ﬁ Q% &ntfthiPRBial
sectional view of still another exanple antim crobial nedical dressing 10.

I
The adheshisioRahiRblial sitidias pABeHRR e ARhizS Yl dionRE fHndBtihgn e POSed

by renov an upper layer of the ing later 16 as sho In-Fig.
The upper e IS, L LY | £ it B 'S skin
! a T OGR! BUELBRP Pt RaGOML A 8 b AR ELLRE el BB Bh S e

0036] Fi oW SEq j f o . i.m.craobi i cal

by ooot no Lk SUERHT RS At A ASKATRY& RO AR B IR £2
been taken .,along |li.n -5 of. Fig..b6. ho in. Fig. .6, the adhesive

et or i al 23y Bree ) utien afiimisCrioh® f Mo Aduichhly % ust ¥ " GRRN

anti m crobi al . medi cal. dressi n 0. Alt.ernativel t adhesiye nmaterial 30
o Do’ gt e R TRRL PEAR SR e, 28 LR e R e |
t he sides, t he cor.ne onl f the perjnmeter,. etc.. (nof shown)..

06371 Traneftoplognan (SIS peiviy.o Bindi b AR e? Satediivevin, Mo R B ei G ed ¢ o
any particular, size. The antim.crobial nedical dressing 10 may be provi ded
in a var icAplyzekhvppoflammgtory resetiohst hout adhesi ve. The antim crobial medica
dressing 10 may be provided as small as a size of an area to cover a single

needl e pUf@Ire sitle picsense |oirpelating agas, mapfbeapschfldy westipg\barms| afbe bodi |y

burns. [0038]Fig. 7 illustrates a cross sectional view of another exanple
anti m cr oiiikjfory effect on metalloproteinases or metalloproteases (either or both, MMPs) may

decrease or avoid further tissue destruction, which may be caused by an increased level of the
MMPs. In the case of burns, unfettered MMP activity may increase a severity of the burn, by
depth and area. Accordingly, treatment of burns with the antimicrobial medical dressings or
infection prevention solutions that contain appropriate chelating agents in proper
concentrations may decrease or prevent the potential tissue destruction caused by the MMPs.
The appropriate chelating agents may include but are not limited to citrate, EDTA or its salts,
other substituted compounds, such as salicylic acid or salicylate esters and many others
known to those familiar with the art. The concentrations tend to be in a range as chelators
vary in strength, stability, and other variables. Wound conditions also vary considerably. In
practice, the concentrations may be based on observations of healing progress or lack therecof.
[0033] Antimicrobial agents have many purposes. For instance, microbicidal refers to
agents that kill an organism (e.g., sporicidal, virucidial, bactericidal, and protozoacidal).

Microbistatic refers to agents that inhibit growth of an organism (e.g., bacteriostatic,



medi cal dressing 10. The structures identified earlier are assigned the
sane nunerical identifier and additional features are assigned new nuneric
i dentifi ewe.20m28%6wWn, an additional |ayer 40 i s conposedTafS2omersal t hat
may be provided over the upper surface 22 of the nmenbrane 20. In this
aspect, an outernost surface 42 is configured for interfacing wwth a
patient's skin. The outernost surface 42 is preferably an absorbent

materi al 7fu%§taﬁﬂ | hd S RAGALIE) keAﬁ&ﬂernwrpB@e 35 T @kfudibPeoOmisRblal| R%inSe
mat eri al e presence of such material may be beneficial for absorbing

fluids avgynfdi@m t er SkhfpRUalR aSuSURAL of REQOEaIOhMRYNHGERRRYSrottQ039]
Figs. 8 and 9 illustrate an exanpl e anti m crobi al medical dressing

configurg térﬂi%ang an%ﬂ%%}ed ngn&%g!?tf&f w§drfdeinfe'c:{1&1s s'rulégﬁégﬁafoﬁeﬁ%lé back view

of an antimcro Ical dressing 10. The antimc i cal dressing

10 1's Shalea ehNd BT EHLAT . cSNRRGm i gmf?' AT AAKIYS BARRRR, ar e

contenpl ate or exanp tivé s at my e I"'ncl uded, but

6o N N DA A0 S AR R o,

alternativ S ar nticipated which are not g&n raII | ana ut are
Fhr oo ohetD 0T Surf i bR iy BT Y, BEDFRIneY SRRl (5

provi de flt to i f.ic d for e tre t hea
hounds. st i iste s 8 sehar iy n?“t?rﬂ%ff%%ﬁd BPeihg 10

i ncl udes .an .outer edge 50. A central ﬂﬁ@ﬂ 52 ma bF gate h 2 center
that pasd®STET AP QFSHIERE oM &-Carftle Ypica “R8 08%( b SFPHGIEY A sl t
54 may be &rOV|ded “h'<§ ext ends fron1the ce tral enln 52 to the outer
edge 50 SrOPRBEaRee R BB i mieeh e deuny igagiria Ther Geppl esépnﬁa 4B%

t hrough aII Iayers of the antim crobial nedical dre55|nq [0040]Fig. 9
i |1 ust r atéshgmisploaecharians dorahe #piarishser Helcwx &fpk van OF 8Giepi (RIIGHYAT cal

dr essi ng of F|% 8. The cross sectional viewin Fig. 9 is taken along line
9-9 of Filife) serhplesporByidicprbmegemantikigficscent ral openi ng 52 al so ext ends
through all |ayers of the nenbrane 20. The antim crobial nedical dressing
10 of t hil80&tbodi nigt4 Wastrdies azppk sestord vigwodehentenickwbiabmpdicgd deistindHl ng a
catheter through the central opening 52 via the slit 54 and placing the
upper surf aceor@hcagainsh dliemapet iagrtt of ki pntiMembrme mhedne @Gsimay bhke

i nfused, inpregnated, or coated with a solution or a gel containing

ant i m cr ebiballimegestown i e 4alontaine nll i yhecadabaitnofothe cmbodimew dfFigiydrogyen

per oxi de, carbam de peroxi de, other oxidizing agents, ethanol, EDTA, sodium
ci trate, sathhfestuehelcalumbgredgrentic]ly dethe gt figurdie Aziditiope fexirckeare anignvdt er. I n
anot her inplenentation, the solutions or conpositions in a gel form may

i ncl ude hydriageificper axthidesmdodibfsnt, ahd ak@lbranartd haatodter infosy 8dde©Q8. In the
concentrations. It is to be noted that any or all of the optional features
descri bednbyditheas siafheahvRihant aRtctionad iapsnikanih 4 py@shcfmyedon Withd zed in
conjunction with the features shown. The size of the antimcrobial nedical

dr essi Ng aah@Fobid nfeli @8l dr&sidRdo Beyohid Meloutek Mokt@deds@ 3R ¥hePdttraiel@r Si ze;
however, sone |nplenentat|ons may utilize a 2 to 3 inch dianeter for the

antim cr 8 (]:TrrEd' ﬁ% 5 qfu@@aﬁés@c%@se@@éngﬂl% o@@ﬂﬂl bR QRsnple X}lelcroblal
2011/ 028965PCT/ US2010/ 047756 [0041]1n sone i mpl enentatlons

ant i mi cr obialy fediealo. lﬁsdah&aemermsgg iSthdouhavess w?ﬂléhtma)ab ole, a

tab, or other openi'ng. e openi ng nay |t|one over 'an area of skin

ere a QeNIEE bl Sehdy %faﬁ'%l relye FhPBhd l’ate§l'i sasﬁ nlllﬁ eGP SItE, a
cat hot or “SHPEE bl TP EraREhiahd o 51%’5 AP t‘F.t

cat het er N 1 NclSion ono the The
antlnlcroblal dres urln the
pr ocedur e8P rmo%es%l hfgce 3r20158 ure %dqa%(mer? 8“??11% %a%ﬁ% Sekmoﬁleanl ﬁlon ﬁ?d% tﬁef | ows

the site to repaln as sterile as possible since a nlnlnun1of tissue is
exposed "0’ Ph% envi ronment during the nedical procedure. [0042]Prior to
use, the antim crobial nedical dressings described fromFigs. 1-9 may be
contained in an outer protective packaging. The outer protective packagi ng
may include, but is not limted to, a pouch, a sleeve, and/or a w apper,
which are sterilized. Sterilization of the antim crobial nedical dressing
in the outer protective packagi ng may occur by ganma irradi ation, electron
beam irradi ati on, vaporized hydrogen HFrOXIde or other conventi onal
met hods of sterilization. Exanpl es of "Applications of Infection Inhibiting
Sol uti ons



[ 0043] The antim crobial nedical dressing additionally includes infection
inhibiting solutions for use in cleansing wound sites, intravascular |ine
ports, amsiotzhe/d2gd68. For exanpl e, the infection inhibitiPag/tsedimne my be
i nfused, inpregnated, or coated in the nenbrane 20 of the anti m crobi al

medi cal dressing 10. In general, the infection inhibiting solutions
conpri se water, ethyl enedi am netetraacetic acid (EDTA), ethanol, and

hydr ogen (g3t de gt dhfi@nant (HARGEDE LrbiaRE anmﬁcrbml%édl&mdfemgbiw ng

solutlons nay conprlse water (1.e ), a strong and non-toxic chel ator

such as Ep gh@_r R ﬁgg&eangawm '51&“?}1 ﬁqu‘Q's i€ errr ta?énhﬂﬁ%olﬁnw $80

nol ecul ar r an enpirical " fornula o

t : I I

202 1 AB s et S Bl B BB e SHE PRa 0 %ﬁ%&p%ﬁfébﬂﬁ?n‘;%e
:rsltslem L?g)lg%m?ter \f\%ﬁenr of l’?hDT%ﬂtlmIEroglgf rriedlacgldgrréysgﬂ’gog(? n gl?erga%%ﬁfglys Ol{eoocﬂ'l4 ivd €

such as Ion or in a

gel form_eit |ch C ud m.ca eci The two
or more R a? 3 Byt el R EEARY e1oBE b AR BTG R b S oI
adverse re ns_ occur, on ferably are not 5|gn|f|cantly
reactive %ﬁ ‘égﬁﬂn8§ﬂgy JFEﬁHW‘Srggdggvﬁ‘Wn%hat a pH adj usting agent rmay
be needeﬂ Qé , rogen per oxi de. The conbi nation of the chem cal species
may be atf Mo for Theasids 41 e Sumicrbiah imesical dsgsaipg 0y 1sanatt 1ipited &0PRY | on.
The antim crobial agents may be miscible or at Ieast nDderater soluble in
aqueous ﬂ?émcalabfrlzepu %@&mbladméwak fessgd fingay| begysavddedsinjayatighy of sizes,

antim crobi al ent may each separately and aggregately be non-toxic to
humans atWI&ldmé wtaadh%ﬁv@ Tanintimigrabiabacdiend Hisyees | tmphle raptidediassepilal agent .
Addi tional ly, the chem cal species in the solution may include snal

mol ecul e actreyd amarsa tof deyer o drgld aedleiptpctyre sy ordis flérgs dsonsizecaf@s grep hecover

sem - perneabl e nmenbrane of the dressing. Al so, at |east one of the chem cal
speci es rage balg barbuf f eri ng action to allow the pH of the solution to be
adjusted to the desired final pH, and to maintain the pH for a period of

ti me that0038]suf f i Eigentillfiwrates he cdse setioigpl tvicvpeff fanotherd &xanfpld bntfinebiabns .
Generally, the desired pHis that of the body's physiol ogical val ue,

appr oxi mahedicdl dieeuitg 704, THruttnetunar idpitified| daelfer rirg Atsidned My eanske aihadidak i n
specific or unusual cases. Furthernore, the chem cal species in the

anti m cr afunaficagentddieonl dairey kivgassigséd®@sy Qfunletip apiibisC ARdhbvRophobi ¢
properties, thus allow ng the antimcrobial agent to be "engineered" to

speci fi ¢ 2g@itiy@Mlayshariaediidsed bfGhaterth® PRANEL NS HOvillAEREAE Sipedr s@fpegbf | C
application. For exanple, alcohol in a near-pure or concentrated form as a

candi dat gd QEmbRasd 2B 1 1AM BpbhrCarPhtldiibGlsQiaR142 30 At @B fdrsntma@mgxmth a
| i pophillic. Yet, alcohol is also |ipophobic when present in smaller

concent r abiigRs skifl. Wad @Jtermo%@u?f@é‘elébqgg&%@é%&%%t%?&éﬁ wWhit@451pbhse

solutions wth the antlnlcroblal agents typically contain | ess than or

equal to I&QQB&))ﬁia YGlt ic erYa(Pl Yifg pré%@rféepbrf%flcq{ﬁ eMalI rﬁ%sbé han or
/ et o
0

equal to approxl y volunme.” I'n yet anot

i mpl eﬁentb@ﬁ%fﬁﬁgg?tr Qﬁsoﬁ)‘? pé%ﬁl@%ag&%n‘g@ latf.ﬁuc%taQ?\BQJt d18bd% Rx%ﬂ&?seg]{)

approxi mat e t 0 appr oxi mat tions a d|t|ona21§'contain
22?3"?'5?@‘?3%5. L rEER G i %"%Rf“aeaﬁm?%b%. WO AR Chhgase ' ©
per ox de E@XW% e %2 o et adedh %?VﬁOErga&%ﬁh%fC et ai n
The. T emmitiere Db o “ydr%?qx@oé L SO R VP SRS S
applicati gh concentrations ?f al cohol , 40% or higher, are

a?hough altérnative shapes are contemplated. For example, the alternative shapes that may

be included, but are not limited to an oval shape, a rectangle shape, a square shape, a polygon
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needed. I n such applications, the EDTA concentration should be as high as
possi bl e. However, EDTA is al nost insoluble in ethanol. Thus, two highly
desi r abl ewoharizes®ssi stics of the antim crobial agent, hipgh/ustéranat7s6
concentration and hi gh EDTA concentration, cannot be prepared in a sinple
and stabl e solution. However, during experinentation, an unexpected result
occurred in the presence of hydrogen peroxide. The precipitation of solid
EDTA is angcdedh seyanidsiandd® i ghcifit H80Pbargo! NlidifthaBPREeRhGRLheRS &hat are
used in the antinmcrobial agents described here. The range of potential
anti m cr QRii@ba«@0SREL HRACEHNLEAT BRSar JACE L AREDditledRblal, GRNTbWex, aHS e bhE
functional val ue of the hydrogen peroxide is extended from providing
antim crpi.al ARE h&Sof j di & repardn ins high
" bot h otharefPRREREER P PR EhE B PR R ARG A Pt A
concentr at.l oY 0% - hde, o0 about
%te%cpﬂ%llu%, eﬁt% ouhd®#hd @8@?‘% ]lcjf’hee ?1&%?0&&%{&9?ﬁlgdr?s§%§ﬁbgl?clucfép?ﬁ

20 mg/ nL o t o about thanol, a ining volune of

e L T

sol ution that. i.ncl.udes..a.conbi nati an ,of.,hydrogen ner oxi de, . EDT, d wat er.
The. EDTAToRBHEOPH FRBL SRTRRET o0 uR AL BOBRY R SRR Sl Comil, 1S

he: noar <P PR Ragh 1 OB 5% Caobir e e BRtar ronmd HE et on” "

inhibiting solutio r antim crobi al  sol.ution .contains EDTA and et hanol
each i n MecaluehaLRY PO BRaT A0 BoIFR SRDURE Lt hat are nof st abl o,
possi bl e by addi ng_hydrogen peroxide. [0048]1n an inplenentation, the

sol ut i on P¥A1udes EeTAllRRPEt haiivet scetiml view il theagxemplicermicehigiacdisht are
in amounts that are not stable and with hydrogen peroxide. In yet another

i npl enentdsasiing of Figed.sdheeiopnsachiialiviey inhiés & indaken aloagiing 98 e dnodht  of
EDTA to a vessel, adding an anmount of about 20%to about 30% hydrogen

per oxi de shewtlinnijead. ihandentt! g 62 alo waterds thrgueli #blazersliof e encarbmanst20about
0.1 to about 1.0 M NaOH, while stirring in a presence of a pH el ectrode,
wher ei n tlhe agtimicrdbiay niedicelodressimgdd afhis embpdbmpi mayalehapplied ati andatheler vid ue and
remai ns steady for approxinmately one mnute; adding an anmount of ethanol to
reach a degosigohiper cehdtergbrongli the cettial ppanggadddriarbristitoTd ang pldsengpht urpddi ng
nore NaOH to reach a desired pH val ue; and adding nore water to bring the

i nf ect i onuifarkiA3i 4gamgt thelpatidnds skin. dBsi medbremn 2@ ntay dfci iofused, Theregiates!, may be
performed in any order and with a variety of antim crobial agents.

[ 0049] Theoatad @th b esiutionirhaige] svgtadrhgdntiaticolafl dobes.i Theawtution manyolsn ohd | | zed
for nedical procedures, such as to pre-treat needle injection sites,

cat het er o8into@s of Bfdrddos ipSioRide.SdattRmiddiRirH1adto bgy otitieing dgsntd, deahdlf gbmg, t he
needl e injection sites, catheter sites, or incision sites and applying the
i nf ecti oRoditRi dirdté, NGhed Thetbii@hadedts! Derditd) bdhzyl Perokidendndfwet. Sint #8thed he
solutions may further be utilized for cleansing, such sites post procedure.
[ 0050] Thempriesihdie) tHeRbiulbisl JFEomPbsiidne T B oS MaP hcHIE Hy@Secdpertidesept i C
in the antimcrobial nmedical dressing for a variety of reasons. It may be

used for EITA Rifah&l 2OWRE: IBAbIEDheendBELRS 11183 bOHotRd BAf BHS&SII JtfiRe need
for an aggressive antimcrobial agent in the

optional features described such as adhesive and optional absorbent layer may be utilized in
conjunction with the features shown. The size of the antimicrobial medical dressing shown

in Figs. 8 and 9 is not limited to any particular size; however, some implementations may

utilize a 2 to 3 inch diameter for the antimicrobial medical dressing for catheter applications.
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dressing may still present but to a snmaller degree because of the decreased
m crobial |load. A desirable feature of the antim crobial nedical dressing
may be arwabkwitmgosso adj ust concentrations, anounts, or PCOMSO&IONITING t O
meet the antimcrobial needs of the patient at a current stage of healing.
A stepwi se reduction of antim crobial power may be rel eased based on the
concentrations, anounts, or conpositions. In particular, the healing tissue

has bi 00*166&1%' neﬁﬁ%omé”ﬁbl%m&%ﬁ@' th€ heiniabbial Qﬂté%tlldal‘gdr@s"s‘fﬁgnﬁfa&' Sé‘t
needs, growh factors and the like that vary depending on a Stage of

heal i ng. fp@%ﬁ?m&v@%lt ryh%LOQra%' ort JARr éﬁn‘% Theb énu%gtlﬁ%e@e BRitldF R

process nay etrinment’al by interferi thr paratrve enzymatic, and

hi st oche GNP Wn S8y %G-U;H'ésl 6 Bk f}f?s%hgcﬁ Jgh %Qt%nt Sup G0GLH FHLANR 59[% j he

antimcro agents I'n the infectron i |ng SO trons Initia Iy, and
gr adual Al he., ant i T bj 0 st age
of heal i rcét%lg gr ak e?n i?tg Sioh glct)eﬁ% 8%05 skin g§afmsl %fd t%e hllge V\Fl%ehatfl?ﬁl?crobl'{ﬂ n?ead?

concentr tron t’Fcrent ases.

'n ot her .%lrl% R T F S F%frngﬁﬁle r%@mlorrsé’%rrr € PIREedyEs PHoIRed |
t b th 1 t
aoent DY 4 r\“%ttrrgpem%ei l%ﬁgﬂﬂéﬁﬁc ”atr?m'trgQtrﬁfeeagﬁr?%s%&ea{fr?%ﬁgﬁﬁr%u?,r In an

i mpl ement ati on, infection inhibiting solution is used an antiseptic in
the anti rtts%’tha‘?XQPse UinE S VIEPRISES ngﬁhﬁégeé‘ 8? M6n may incl ude EDTA,

et hanol, water, and hydrogen peroxi de. EDTA at concentrations described
above had001abi | i Peritouientie enpimiceobih meiselidssrings daserpeg dropaes. demeapabl e
of destroying hydrogen peroxide. The bacterial enzynes include catalase,
super oxi &8 centained B ous rejectivaprakagipe. r Bl SEotetyY Ragkasing mey apflydet y t o
chelate netallic ions (i.e., Fe+2, Zn+2) for enzymatic activity. EDTA

i nhi bi t s byt iyinptdimigadAg.rAeusin apl%ﬁdalmrorsaernamer,twierlea:ry sterildedn §icribzagion pli ty of
hydr ogen peroxi de on skin and soft tissue. This augnents a del ayed rel ease
ant i m cr ¢l aitinaerdbiahmedicad fdrdsping firf dotoutenNDrRerlive QR3S EPORY UBLO 1)/ GhVTH6

[ 0052] I n anot her inplenentation, the antimcrobial nedical dressing may be
appl i ed timadateor gigamin Famairpdiaten, tvepdrized bedrogmi pgoxode, toh @tlsucgineational
procedure, creating, and maintaining an uncontam nated skin zone while

si mul t aneuisddy ofdtérdimtign. surgi cal entry and visibility. The antim crobia
medi cal dressing may establish the uncontam nated zone by antim crobi al
action. This, in turn, could be nore effective than current practice
because it could be applied at a sufficient time before the surgical

pr ocedur Exb@pib bOMpplibsicanbi mFetiobinalbitagtSotmioho wor k nmore thoroughly.
Penetration of skin and tissue | ayers deeper is possible with the

antim crqpogy] nedi e@ afiinfSShiAOmbnad didssinOulidiORNIP ATTIdRS & Q¥ ioH ShHEtiA: Si Pl e
t opi cal applrcatron of a very strong antim crobial before starting the

'”C'S'0”soﬁﬁ&m%&hh@h?&&ﬂ%ﬁéw%ﬁ&iﬁé&1&&@§§hﬂ9hﬁﬁ&x@@mﬁh&H&kuF&thﬁp&uch a
manner as to allow the surgical procedure to proceed while

antim crof 1?1Fec infri® tlng LERE Indy HIEAASed! Fp%gﬁﬁﬁd W ehatl ' fid ﬁlﬁmbl%'é b

si mul t aneous y allow ng surgl cal accessS. ese reasons, avl ng t he

layer neaolt‘etﬁé aﬁtjﬂﬁlctsol&aﬁ] n(édlc%l ’(11'69{1 %'16‘3'1 enteﬁ? tB@‘tlhﬁgﬁ Sinf it{é‘% {mﬂiréjf at he

transl ucent or sem -transparent 'astic™mat éri al ene

rom an SbABPROWET ét“@?@ég?ar“@t&%#e@@ A Ll R TP 0o
d t th i.al d hin t dj st al
L R R PR i A P

E’SB%E]ZI“S“@%%”%,@}%?EE%X??’ %4%?% SR Eﬁ#@aﬁr@?@% bR Rte TRER fab raﬁaeg@?néi ey
the i te Vi § &R G g e 0B TPFBMEN R <Ol 19SS ot act ed

state. Also, after visual observatron of the srte he anti.m crobi al

medi cal dMad&idg (w 1ing 288 YUGh PEIFGRSR PEEXIdE 6 pr}t%b@cth? DELPUHARGS,

m ni m zi ng dressrng changes with their acconpanying risks, while

mai nt ai ni ng dressing patency. Preferably, this observation, t hen, may be
done wi thout disturbing the proximl sem -perneable |ayer, but would
require reversibly fol ding back the t distal durable protective |ayers,
nost probably simultaneously and reversibly fol ding back the absorbent

| ayers. [0054]1n another inplenmentation, the infection inhibiting solutions
may be conbined into a gel material for various applications. The gel
material may include but is not limted to a polyol or other inert gel
material. The gel may be utilized prior to perform ng a nmedical procedure
to ‘prepare a mound srte post procedure, around a catheter srte ~an

Y Y )

e



[ 0055] Next, is a discussion of applying the infection inhibiting solutions
to inhibit, reduce, or prevent the growh of bacteria. The skin in the

i mredi at ewoi20imi2gg650f the catheter entry point (i.e., tRET/GS2M16/0¥7756
general ly contam nated with common skin bacteria. Many of these common

m crobi al agents are rarely harnful on intact skin but pose serious, even
life-threatening challenges if entered into a patient's deep tissue or even
into the gy QG 8RN prER@abY 6RATF SRRAGNE JTBYatbNHDIGE AN %hOIQELYS aur eus
and vancomyci n-resi stant enterococci. The m croorgani sns are al so capabl e
of form ngrRiget ective biofilms on available surfaces, such as polyneric
surfaces of nedical devi ces that may include catheter ports and | unens, and

in sone ‘ﬁl]r;[sl y C&Yﬁ(ﬁgblglaa%g s mal e WX 1 El'férﬁlug éhta§%e sol %n or in a

nicroorg formb al are even re protective o

m croor ganf ?‘or elag oefI v&gc guaesgart] Ileastct%roltchgmlcgldk%gcwst hﬁl'ertwg %nﬁllo}e c\ﬂenﬁl a O

antimecr I a of m Croorgani sns rray

adhere to syrqu S ﬁote t Hpqgs ves % r(lﬁ ng a re%n§gg s i me"
| ayer congi% |“P1<3(ebp°r‘i°%’|? § ot BXohor Sc%‘h% Vege TETAOR Hhoar et "e
conponen r ot ei ns ot oxi,n fron1de bac r|a

ner al |

oA, 11 bGP s gl élgnﬁlﬁag%v%ﬁawsswﬂb St PR ol RS (o8 e st hbove,
t he |nfect10n i nhi biti t.i ons, cont ai ni.ng e antimcr ge ts
oscr | bedUiaing et iy, B0a L tice TRWORTH e otral THoauaM s oL e
particular, there ar sever al |ications of the antimcro |aI nedlcal
dr essi ng S e be folscto Bym; %ﬁfaglet TUSREnSIon i RSP c dtelle 1EIoBat hBs er
site. The terns _"antim crobial_ medical dressing with the infection
i nhi bi ti RUBKrPal aeensl ARk misciblgor efa.lﬁﬁé@@ﬂergqekwluh@yn B@'egeepedia or pure
i nterchangeably with the terns "antim crobial nedical dressing for the
cat het er véitqre"” Afse. theoshemical sprsicgriasthe pgtimiceabial ageomex icesh taparetelys aid aced at
the catheter site. [0057] The antim crobial medical dressing for the
cat het er aggregately gceen-toxic etoi vineas e copeenpigizons.sivhich coan Aevicnmldyedh iwftheri cr obes
and particularly those capable of formng biofilnms. Al so, the antimcrobial
medi cal dnemiiabgpl fagentt Heddgmnhldt, dhe diciacat peeateesn die whiiontreayi meluddsmdhe of
skin near a catheter site. This zone could be kept in an uncontam nated
st at e f oma¢culce@stpolnds thdaiasilvdting oeatly detuioniangssathe hemgeermeabdninembenobi a
medi cal dressing. Furthernore, the antimcrobial nedical dressing for the
cat het er ofitheedrpssongi dielso, at testsore of ttheecleatidad s ss malythapd e bufforesg @eon day,
whi | e nmai ntai ni ng the uncontam nated skin zone. [0058] A tabl e shows vari ous
concent r atlowris ©@f oft the sdaioutt be adjhadd toale deeiredsfad] pH, ahidftd exmndin ppHi foat i ons.
Each of the concentrations are approxi mte anounts shown in the table for
conveni engeriod bira@ MO sftientaoDila s Ctopoavdin ithfulli flihdtighsardeittally,|thd er, by
vol une, by percentages, and dilute amounts needed to achi eve pH ranges of

7.0 to 7.d8sired pH is that of the body’s physiological value, approximately about 7.4, but other pH
values might be more desirable in specific or unusual cases. Furthermore, the chemical
species in the antimicrobial agent have differing degrees of lipophillic and lipophobic
properties, thus allowing the antimicrobial agent to be “engineered” to specific solvent
characteristics, depending on the needs of a specific application. For example, alcohol in a
near-pure or concentrated form, as a candidate for inclusion in the antimicrobial solution, is

highly lipophillic. Yet, alcohol is also lipophobic when present in smaller concentrations in

water.
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Prior to Incision or at Catheter site Hand C eanser, liquid, gel, or foam
Whund Dressing Early healing Wound
WO 2011/028965 PCT/US2010/047756

[0045] The solutions with the antimicrobial agents typically contain less than or equal
to approximately 70% ethanol, by volume, and preferably less than or equal to approximately
50% ethanol, by volume. In yet another implementation, the solutions may contain ethanol in
a range of approximately 5% to approximately 30%. The solutions additionally contain
approximately 5 to approximately 50 mg/ml of ethylenediaminetetraacetic acid (EDTA) or its
salts, such as Na, K, Ca, or disodium EDTA. The solutions may contain less than or equal to
approximately 7.5% hydrogen peroxide, by volume. In another implementation, the solutions
may contain approximately 0.5% hydrogen peroxide to approximately 5% hydrogen
peroxide. The remaining volume of the solution is composed of water.

[0046] For some applications, high concentrations of alcohol, 40% or higher, are
needed. In such applications, the EDTA concentration should be as high as possible.
However, EDTA is almost insoluble in ethanol. Thus, two highly desirable characteristics of
the antimicrobial agent, high ethanol concentration and high EDTA concentration, cannot be
prepared in a simple and stable solution. However, during experimentation, an unexpected
result occurred in the presence of hydrogen peroxide. The precipitation of solid EDTA is
avoided, even in the high ethanol solution concentrations that are used in the antimicrobial
agents described here. The range of potential antimicrobial agent concentrations increased
significantly. Thus, the functional value of the hydrogen peroxide is extended from
providing antimicrobial properties to providing a means of preparing solutions high in both
ethanol and EDTA. In an implementation, the solution includes concentrations of about 1.5%
to about 6% for hydrogen peroxide, up to about 20 mg/mL of EDTA, up to about 70% of
cthanol, and the remaining volume of the solution is composed of water. The hydrogen
peroxide content of the solution, added prior to the addition of the ethanol, stabilizes the

solution that includes a combination of hydrogen peroxide, EDTA, and water. The EDTA
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Dressing Internediate healing Wund Dressing Late healing EDTA 10 ng/m 7.5
nmg/mM 15 ng/ M 20 ng/ m
WO 2011/028965 PCT/US2010/047756

remains in the solution at significantly higher levels than is possible with a combination of
cthanol, water, and EDTA, when the pH is in the near-neutral range.

[0047] In another implementation, the infection inhibiting solution or antimicrobial
solution contains EDTA and ethanol each in mutual concentrations that are in amounts that
are not stable, possible by adding hydrogen peroxide.

[0048] In an implementation, the solution includes EDTA and ethanol each in mutual
concentrations that are in amounts that are not stable and with hydrogen peroxide. In yet
another implementation, the solution includes these acts: adding a dry amount of EDTA to a
vessel, adding an amount of about 20% to about 30% hydrogen peroxide, adding a minimal
amount of water, adding a dilute amount about 0.1 to about 1.0 M NaOH, while stirring in a
presence of a pH electrode, wherein the stirring is continued until the pH reaches a minimal
value and remains steady for approximately one minute; adding an amount of ethanol to
reach a desired percentage while stirring and monitoring the pH; adding more NaOH to reach
a desired pH value; and adding more water to bring the infection inhibiting solution to
desired concentrations. The acts may be performed in any order and with a variety of
antimicrobial agents.

[0049] The infection inhibiting solutions of the invention may be utilized for medical
procedures, such as to pre-treat needle injection sites, catheter sites, or incision sites.
Methodology includes identifying the needle injection sites, catheter sites, or incision sites
and applying the infection inhibiting solution to the skin at the identified sites. The solutions
may further be utilized for cleansing, such sites post procedure.

[0050] The infection inhibiting solution may also be used as an antiseptic in the
antimicrobial medical dressing for a variety of reasons. It may be used for an initial wound

treatment, and as healing progresses, the need for an aggressive antimicrobial agent in the
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30 ng/mM Et hanol 60% by vol 60% by vol 50% by vol 30% by vol 20% by vol
H202 3% 4% 4%
WO 2011/028965 PCT/US2010/047756

dressing may still present but to a smaller degree because of the decreased microbial load. A
desirable feature of the antimicrobial medical dressing may be an ability to adjust
concentrations, amounts, or compositions to meet the antimicrobial needs of the patient at a
current stage of healing. A stepwise reduction of antimicrobial power may be released based
on the concentrations, amounts, or compositions. In particular, the healing tissue has
biochemical needs, such as normal chemical signaling and nutrient needs, growth factors and
the like that vary depending on a stage of healing. Aggressive antimicrobial therapy at later
stages in healing process may be detrimental by interfering with reparative, enzymatic, and
histochemical mechanisms. Thus, releasing higher concentrations of the antimicrobial agents
in the infection inhibiting solutions initially, and gradual stepwise reduction of the
antimicrobial power based on each stage of healing is useful in some cases. Simply lowering
the overall concentration of the antimicrobial agent may be sufficient in some cases. In other
implementations, altering the composition of the antimicrobial agent by lowering the relative
concentration of one or more components while leaving the others unchanged might be more
efficatious.

[0051] In an implementation, the infection inhibiting solution is used an antiseptic in
the antimicrobial medical dressing. The composition may include EDTA, ethanol, water, and
hydrogen peroxide. EDTA at concentrations described above has an ability to inactivate the
bacterial enzymes that are capable of destroying hydrogen peroxide. The bacterial enzymes
include catalase, superoxide dismutase, and glutathione reductase. EDTA has the ability to
chelate metallic ions (i.e., Fe+2, Zn+2) for enzymatic activity. EDTA inhibits similar
enzymes in blood or serum, thereby prolonging activity of hydrogen peroxide on skin and

soft tissue. This augments a delayed release antimicrobial and antibiofilm effect.
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3% 2% H20/ NaOH t o achi eve pH to achieve pH to achieve pHto achieve pHto
achi eve pH WD 2011/ 028965PCT/ US2010/ 047756 pH range7.0 to 7.87.0 to 7.87.0
to 7.87. WDQo7/@5968 to 7.8 PCT/US2010/047756

[0052] In another implementation, the antimicrobial medical dressing may be applied
to a surgical area prior to the beginning of the surgical procedure, creating, and maintaining
an uncontaminated skin zone while simultaneously allowing surgical entry and visibility.
The antimicrobial medical dressing may establish the uncontaminated zone by antimicrobial
action. This, in turn, could be more effective than current practice because it could be
applied at a sufficient time before the surgical procedure to allow the antimicrobial action to
work more thoroughly. Penetration of skin and tissue layers deeper is possible with the
antimicrobial medical dressing than it would be possible by using a simple topical application
of a very strong antimicrobial before starting the incision. The antimicrobial medical
dressing may be structured in such a manner as to allow the surgical procedure to proceed
while the antimicrobial medical dressing remains in place over the site, while simultaneously
allowing surgical access. For these reasons, having the layer nearest the skin (i.e., proximal
to the patient’s skin) made of a translucent or semi-transparent, elastic material is beneficial.
Also, the material is semi-permeable, allowing the transfer of small molecule agents from an
absorbent reservoir, such as the membrane described in the drawings, containing the
antimicrobial agents, layered within the distal part of the antimicrobial medical dressing.
This transfer provides a continuous and controlled supply of the antimicrobial agents into the
site.

[0053] In yet another implementation, the antimicrobial medical dressing may include
a partial opening to allow visual observation of the progress of the site while maintaining the
site and the surrounding skin in a protected state. Also, after visual observation of the site,
the antimicrobial medical dressing may be readily returned to its protective functions,
minimizing dressing changes with their accompanying risks, while maintaining dressing

patency. Preferably, this observation, then, may be done without disturbing the proximal
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[ 0059] M crobi al systens, either in biofilnms or as planktonic
(free-swimm ng) organisns utilize a conplex system of biochem cal reactions
t o sust aiwothavsdesf e processes. For exanpl e, biofil m f @CEKUSQ010/0¢ERG SNE,
specifically gram negative bacteria, utilize acyl honoserine | actone (AHL)
derived conpounds as quorum sensi ng conpounds. The AHL contai ns several
fatty acid ester groups. The esters, being the product of a reaction

bet ween acmaphaxadid %Ty@@itﬂt %qldaf&qalrecmeﬂsibgn%{dihg bR Chod UidtABREAHRNS t hat
break the acid away fromthe al cohol. [0060] The reactions nmay include

hydr ol ysigsote@ive MyeRI AR MBbably LiFRANSRSEEY hhd RALIBIY Yéﬁ'c_ﬁﬁ% bhidkenOab@hnal
al cohol i's replaced by a newal cohol, generating a different carboxylic

acid estgf,Schematically: Hydrolysis of ester: R COOEt + H20 R COOH + EtOH
where R r@bresents a carboxylic acid carbon chain. Applying this to the

specific of L h i drol.vsis of. .an AHL: .AHL- + .H2
DL oo 20 o Yo B Aol e DS R Bt Bl Yl R R, o,
of an AHL: b. ﬁg%-

(o2 A LI T sy e A R S SO DR S
these reddP PSR B EEIEaeri Qs EBRIBHRY (RS HE! Mangisiids vt ot |%s

a polyol or other inert gel material. The gel may be utilized prior to performing a medical
procedure to prepare a wound site, post procedure, around a catheter site, an incision site, and
the like. Application of the infection inhibiting solutions and gels may be further be utilized
in applications of swabs or polymeric foam applications. In yet another implementation, the
infection inhibiting solutions and gels may be utilized in applications of hand cleansers in gel
or foam.

[0055] Next, is a discussion of applying the infection inhibiting solutions to inhibit,
reduce, or prevent the growth of bacteria. The skin in the immediate vicinity of the catheter
entry point (i.e., the “site”) is generally contaminated with common skin bacteria. Many of
these common microbial agents are rarely harmful on intact skin but pose serious, even life-
threatening challenges if entered into a patient’s deep tissue or even into the bloodstream.
The microorganisms may include Staphylococcus aureus and vancomycin-resistant
enterococci. The microorganisms are also capable of forming protective biofilms on
available surfaces, such as polymeric surfaces of medical devices that may include catheter
ports and lumens, and in some recently discovered cases, the wound tissue itself. The
microorganisms form biofilms that are even more protective of the microorganisms therein,
and significantly reduce their sensitivity to antimicrobial agents. Biofilms are an aggregate of
microorganisms that may adhere to surfaces and protect themselves by producing a resistant

“slime” layer consisting primarily of exopolysaccharide and a number of other components

19



original function of stinulating the production of a biofilm The
probability of the formation of a biofilmis thus reduced. WO

2011/ 028986R0I/128BO10/ 047756 [ 0062] Turni ng to a di scussipom/uskolan4Ereot oxi n,
atoxin that is a structural nolecule of the bacteria. Two comonly known
are |ipopol ysaccharides (LPSs) and |ipooligosaccharides (LOSs), which are
rel eased by the death of gramnegative bacteria and the dissolution of
their celgknému ﬁlcluzﬂﬂg ROERE, 0HdBS xiAL ErofX idANBLKrih OBNA, iBRIE lerbBUakd Severe
di sease, for exanple toxic shock or death in adults at mcrogram | evels or
lless. TheyandRt @¥les. are conposed of lipid (fatty acids, predom nantly),

pol ysacchari de chai ns, and usually sone protein naterlal The bonds t hat

connect. ifsdicl YSSREhar s L ettt dpak A0R, SSpEi Yere ! e

sugar - provi es e al unctlon

and tr ansgf S1c¥0|bflall %gér{tso Hescflgl %t l’lle? are se? ap Ql?n'flntl%ncr8§§f me%lgal c{}es%‘lcl}%helir{ case,

t he produ are oXi Cli

si npl er nDIecuIe by or CESS LPS h dr ol LPS +

FROL. - H PRRCERY. Test i Vsea?c%aeﬁ%gns[ oot} ERER DR pie e e T o
cchar

+PS-H Li qultd ctleo%ltlgﬁlg%ng

dressing with the infection inhibiting solution placed at the catheter site” may be used

olution p aced at the catheter site. The terms “antimicrobial medical

interchangeably with the terms “antimicrobial medical dressing for the catheter site” to
indicate the dressing with the solution that is placed at the catheter site.
[0057] The antimicrobial medical dressing for the catheter site reduces or eliminates
the near-site contamination of microbes and particularly those capable of forming biofilms.
Also, the antimicrobial medical dressing for the catheter site creates an uncontaminated zone
of skin near a catheter site. This zone could be kept in an uncontaminated state for at least 1-
3 days without requiring a change in antimicrobial medical dressing. Furthermore, the
antimicrobial medical dressing for the catheter site provides access to the catheters multiple
times per day, while maintaining the uncontaminated skin zone.
[0058] A table shows various concentrations of the solution that may be used in
different applications. Each of the concentrations are approximate amounts shown in the
The approximate amounts are shown in milligram/milliliter, by

table for convenience.

volume, by percentages, and dilute amounts needed to achieve pH ranges of 7.0 to 7.8

Prior to Hand Wound Wound Wound
Incision or at Cleanser, Dressing Dressing Dressing
Catheter site | liquid, gel, or | Early healing | Intermediate Late healing
foam healing
EDTA 10 mg/ml 7.5 mg/ml 15 mg/ml 20 mg/ml 30 mg/ml
Ethanol 60% by vol 60% by vol 50% by vol 30% by vol 20% by vol
H,0, 3% 4% 4% 3% 2%
H,0/NaOH | to achieve pH | to achieve pH | to achieve pH | to achieve pH | to achieve pH
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[ 0065] Ei t her of these reactions breaks down the substance. Thus, the
infection inhibiting solutions are used to reduce the potential dangerous
ef fects oWorelasisng endot oxi ns. [0066] The effects of BDTAISC@0H47756
chelation) in the infection inhibiting solutions may prevent m croorgani sm
grow h in several ways: EDTA chelation itself may be represented by the
follow ng schematic, where Ca+t+2 is the divalent calciumion and the EDTA is
in the dianLRR [ s6& £z EDIA0127.8CNel[ald@hs EDTA.0) 7 Ca 127 & Ca [ the
EDTA- nonocal ci um compiex) [ 0067] Tt nas peen snown that staphyiococcus
epidermdis bacterial concentration may be | owered by EDTA, only slightly

| ess tha t anoynt e .to va I R, ot her i .an , '
ability ﬂgéﬁﬁelate ﬁ%@%ﬁ ﬁgﬁgwhgﬁﬁﬁrgb@“%#§ irn??BPhgﬁ%gn&%?ﬁgfé%@gfreeing
the i ndvvelrl i pg}fb%ﬁt eri a. lThust t he .i &dmlaﬂg il%a terian ?‘eﬁqﬂre rsuscepti bl e
to killiE Byt Ne €t hahol “ard The' AYaIrogen " PetOxi & that “ar e PREChe

i nfection inhibitin S0 ution. [0068]1t.is. also knogn Bhat.EDT. chel at es

[ fon | ond" ERFTRS AT R iR TP EPeeieA el 5K bt vt sy
requi renents for bacteri and fungal growth. EDTA readily chel at bot h
ontc 1 onmoserie fBTgVA HE BT ARG PO M GRP SO JeaT e
renmoves Fe fromth rowt h medi um _al so prevents b ct%rial-an funga

growt h, \GAPERS SOBRBIBY RS SepienThe Pkt ORGE A1 5pH of 4 15Ftip PR o

Chel ation of iron (Fe +2) ions: Fe +2 - chloride + EDTAFe +2 -EDTA conpl ex
+ chl ori garboyylic acid and an alcohol, may be subject to reactions that break the acid away from the

alcohol.
[0060] The reactions may include hydrolysis, or alternatively, transesterification
where the original alcohol is replaced by a new alcohol, generating a different carboxylic acid
ester. Schematically:

Hydrolysis of ester: R-COOEt +H,O - R-COOH + EtOH

where R represents a carboxylic acid carbon chain.

Applying this to the specific case of AHLs, shown is hydrolysis of an AHL:
AHL-COOR + H,0 ->AHL-COOH + R-OH (a new

carboxylic acid) (equation 1)

a. Transesterification of an AHL:

b. AHL-COOR + EtOH -> AHL-COOEt + HOH (water).
[0061] Either of these reactions produces a compound that is no longer suited to its
original function of stimulating the production of a biofilm. The probability of the formation

of a biofilm is thus reduced.
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No bacterial or fungal growth [0069] As nenti oned above, sone species of
bacterial and fungal m crobes have the ability to form spores, which are
hi ghl y prwbeotiiozeo6sf the organismitsel f However, the alpCiriusgolofo4t7he
organismto formspores greatly exacerbates the probl em of destroying the
spores as they forma very resistant spore coat. It has been shown that
such spore-forners require dival ent manganese ion, M+2 as part of the

spor ul atijggeRr oceS@umﬁ DI\ Hécdﬁl&%&‘ aFnQenH@coﬁQ' £rokid tﬁ‘a'? & aasftl‘ﬁcthﬁ?mgwﬁle gt M +2

i on, thus removing it fromthe solution and retarding or conpletely

preventing tfa@f%rlg.of Ebrﬁfﬁoﬁlﬁr kﬁ&% %‘Eélga&?ys%cﬂ%g(tﬁ:? 8Lﬂf%&$]pomq%o§gcc arkdedl AMY +2

- EDTA co ex No cterla sporu nown

t hat EDT g%@ \?ﬁcf’flglg é‘%}l ét%Q@ir)'P’ {ﬂg ﬁ?{tﬁ E)f grmln% t%%ﬂ#?&lasa?ﬁ%lcﬁlstsol?tl%gqﬁﬁelf el ated

to chel ati I's a I 0 ectrs t e presence

bacteri al ﬁ‘%v '[1?5 T%r %n(&J (%(l%l%s a{r%%xt?eme\f e'iotxwt %bla P| cgl?steaste{fe\fg dlsg ag E%ﬁ'ﬂxa r on
nlcroscop|c axani natl presence o PUnabl e
to detect ultrastr

appear 1 Bt R Of ﬁeaih n aﬂaﬁsp TafEroes mn%?f%ﬁ?rr %or e My PAEEO S mBsePE

rmn renaer. n Vi
g€ at ?1p1c} f? tty achs f)are o%nna S saccﬂarldeac alns and usually some protein material.

The bonds that connect the polysaccharide to the fatty acid portion are esters, where the
sugar-moiety provides the alcohol function.
[0063] Both regular hydrolysis and transesterification reactions may happen to LPSs,
and in either case, the products are of very little or no toxicity and are broken down to
simpler molecules by ordinary metabolic processes.

LPS hydrolysis: LPS +H20 - L-H + PS-OH

Lipid  polysaccharide

[0064] LPS ethanolysis: LPS +EtOH - L-OEt + PS-H

Lipid ester polysaccharide
[0065] Either of these reactions breaks down the substance. Thus, the infection
inhibiting solutions are used to reduce the potential dangerous effects of releasing endotoxins.
[0066] The effects of EDTA (e.g., chelation) in the infection inhibiting solutions may
prevent microorganism growth in several ways: EDTA chelation itself may be represented
by the following schematic, where Ca+?2 is the divalent calcium ion and the EDTA is in the
dianionic state, EDTA -2:
Chelation: EDTA -2 + Ca+2 2EDTA-Ca (the EDTA-monocalcium complex)
[0067] It has been shown that staphylococcus epidermidis bacterial concentration

may be lowered by EDTA, only slightly less than that amount due to vancomycin. In other

22



[ 0071] As di scussed above, the infection inhibiting solutions are used in
the antim crobial nedical dressings. In particular, there are several

appl i cat iwo=0ofo284%6 anti m crobi al nedi cal dressing w t hPChaSeeae175O©N

i nhi biting solution. The antim crobial nedical dressing with the infection
i nhibiting solution reduces or prevents mcroorganisnms fromformng before
surgery, during surgery, after surgery, and during healing at the various

stages. Fuidnb&! BDTR/s 4oNfy alNéHeHkCh ORI idhs ABADIGA bigfiBSBgioN thBrebBedifd €Ct i on
inhibiting solution renoves dead or old tissue fromwounds in order to

pronot e hgalniiReiing QQCY&]aV\hﬁ{ﬁ ik Wik Haserid BedifRlsLRgptid® lgfhn%% § the
imperatives 1s that old, diseased, or even dead tissue should Be renoved.

I n order e?}&n@%ﬁ&%'hgéﬂagé%%ﬁ&stﬁat atd1f tﬁ?eeiﬁ‘%ebt reg{m Edlﬁtioﬁes a number  of

agents, in particul mat 1 c rraterlasto ovvn cel | ul ar
d.

Srong e nddosdye, SUER SLATRNR T ERITS Brelhl lfoﬁbé‘n%f%.%a%%?‘fe"%ﬂn (eyeA

t ai t 1t t f
the %Peiuﬁ’? it R ol H s £ e e b GEPITA ﬁe"g Ve

t t b t f f .
et hgpéageﬂei ﬁ”ﬁfoalﬂceﬁqﬁﬁﬁr R T g T PRt ST T cact 1o
t he heal i g ess tIEDTA may SSI st in cont ro%(l i.n the over ct|
chel ati o © oY u‘?le%mzﬁ SQPIEYSHIS ShagiEpAls & 6 b Siow e uhish e a

Zn-ion in a MVP AA B -Zn+ EDTAB -Zn- EDTA \\
2011/ 02898SPET 29590 10rGAA7ERw Qe {oNSZn- i on i n actl ve pocket MVP with

Zn-ion conpl exed, not functional
Chelation of iron (Fe +2) ions:

Fe +2 - chloride + EDTA - Fe +2 -EDTA complex + chloride -2
No bacterial or fungal growth

[0069] As mentioned above, some species of bacterial and fungal microbes have the
ability to form spores, which are highly protective of the organism itself. However, the
ability of the organism to form spores greatly exacerbates the problem of destroying the
spores as they form a very resistant spore coat. It has been shown that such spore-formers
require divalent manganese ion, Mn+2 as part of the sporulation process. EDTA is known to
be able to chelate the divalent Mn +2 ion, thus removing it from the solution and retarding or
completely preventing the formation of spores. The process follows:

Mn+2 +EDTA = Mn+2 - EDTA complex

No bacterial or fungal sporulation
[0070] It is also known that EDTA has an additional benefit, which may be
speculated to be related to chelation. This additional effect is that the presence of EDTA,
bacterial spores are unable to convert to a vegetative state. Electron microscopic examination

of these spores in the presence of EDTA is unable to detect ultrastructural damage. The
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[0073] The antim crobial agents, as specified in the infection inhibiting
solution, have vital functions in wound healing that are not [imted to

t hose of wes0riapswsg or attenuating m crobial growth. BeeaUds2ab/ 041786
ubi qui tous nature of the shared biochem cal properties of nost of the

bi osphere, the antim crobial agents may also interact with chem cal species
present in the wound (i.e., fromthe mcrobial viewoint, a host). For this
reason, th&eal infipdseRic )t AP LFpas iGN il 8 rdsPedth® AHBCIHoRR, biRhidi ti ng
solution, also may act as a topical agent to nodify the larger field of
overal | RhbePcaRiha@Chi o8y reE&é"rinEﬁéH@Ao@pvjﬂiMJ ng normal wound healing,

cyt oki nes and/ or chenoki nés are brought into the healing area. However,

over prod 419N of e i / : I e del gl .

i er act o o B e R sl W e, by
itself or Jjn. combinat.ion . with ethangl. a he chel at o .eact .t.p change
the st r ucliis B8Rl o) PERBHSTR GE FRe hET RPebSRbT Banpre.

by inactivating.the ki ne and/ or .t he.chenokine, .their..concentratjons are
Peduced cBrmisPRrTAL A5 0% 308 8¢ 85 FIRN ik sobSRonT i EEEHBhoar ogen
per oxi de, as ecified in.the.infection jnhibiting solution, has .additional
Punct | ondnfal BENRagHh e i REion BEPHBE SN SpF S RFYER St aRERy Ry

m crobial, grow h. A number of .bi ochem cal bonds are.forned by atons in a
reduced dfoHt @rmingdeforeyirecry. (uFRS SIrESTH AlET S-SR d8FNSIE G g W Ghen
peroxi de or chem cal radicals derived from hydrogen _peroxide may often add
oxygen at'B§e- tiyrhHEore Higeaumirsbed medical desaingivig t %@chtl%@m%éal@ sQlUHRR t ur es
and chem cal properties. In many cases, the oxidized nol ecul es are unabl e
to perf orteNs? dead o ghidissuseom wagnds  erderta promosg bealibeur s. Many protein

nol ecul es have conpl ex 3-di nensi onal shapes, which are stabilized by the
presence [8972] - S- SWhyn gywedtssuTisdiepling, onedefahe Bpgragives iathas eldf disgasesly ot ei ne

am no acid residues |ocated at |l ocations in the protein's am no acid chain
t hat ar e evendtad tssenmhealklhbeotehwred. bt owdai ehacepmphdhl dist sk, dhanheabigebhéy |,
because folding, twisting or other distortion of the chain brings theminto
cl ose pr oxilipdst  .nughbemiohggtite I8 martiodpet drgymite beeork tohbrealS-dSwn gretular
preserves that folded or twisted feature in the structural 3-D shape of the
pr ot ei n. céheorspaci Onc swhagess dfhmnyms, gendnatd, ys aomabslgl fotel. f Aatougehof t he
protein nolecule that allows it to performits enzymatic (catal ytic)

functi on.pricigasad dre drsonatix aktatixprd@inaa (MbPshyRiMIGeontpRraaxttaléc ical woawdy maj or
changes in the essential 3-D shape, and renders the enzyne nonfunctional .
Thi s nmay Zwer2i dt kiesdoradrank stihepative af thy moltsileg IttHaeb&yivhedn ABGhand +Dibn as
chains of am no acids held together by chem cal bonds (bonds are

r epr esentiedeldyin SROKdtivY §otitied| bu® imRObE POFEIR}H cxpob@SHor iuskatoh ONMBIPs -afe S-
bonds: A- -S-SD + H202 -> HOS-A-B-C-F-E-D-SOH + H20 ELess conpl ex,

unf ol ded csAaRSd @A MO hehink URR tdaRNRl overihed had drd o%’e&a%b@@ﬁleolfleaﬁl}zy ne.
[ 0075] The | ess conpl ex shape may be further nodified to higher oxidation

states Ofpr &l WDBURRY AKist HAnBb1ling HRFvEReROHE b? RA@RiontRUNFotk Rl Zhe
critical shape, the enzyne will no |longer be able to catalyze its

reactionsy iandeBRekhottfn: death will likely occur.

Chelation of a Zn-ion in a MMP:

A A
/ /
B —Zn + EDTA = B-Zn-EDTA
\ \
C C
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[ 0076] Hydr ogen peroxide is also known to act as a sterilant in vapor form
and is comonly utilized in a nunber of comrercially available sterilizer
devi ces. Woanugesvsper oxi de used in the sterilizer devi cesTh®g01ex0eE5é ent
penetrating power into the bodies of mcrobes and kills by a variety of
mechani sns i ncluding but not being limted to the above. It is also known
that |iquid hydrogen peroxide has powerful antimcrobial action in higher
concent r at i Q@ with-Za%6r0h a@RERARE . HOWeVKIP with €8 SonGORpIBRl It fufliiSnaar € not
suitable for human use, because 7.5% or greater nmay cause caustic attack on
exposed skin. Hi gher concentrations tend to destabilize other conmpounds in
the anti f0€Tbi al i datimiuishialagehthac giesdicll heths irdkitbh Hibitny doBGuh, Mase t he
solution to be highly acidic, typically below pH 3.0 and even near 2.0.

[ 0077] Theithinfugeton®mn indtihd héaling 1180 latt h@Ninfited b dRSe SF ABtOymE| ditaktomatiag  or
near physiol ogical pH for exanple approximately pH 7.4. In

i mpl ementuditiobRBgrovite BédaliRYof HdN@Rqi o hARB 0O XicNBARl YicehdMtal §rdpektiRs of
approxi mately about 7.8 Skin applications and even applications to

epi thel i ghost bB AChiokgheleU ticnshtGRE¥bieRhgensadiPalso iABALL wAREhEHREI {pegisyes
become efficacious. [0078]In nany cases, the molecul ar structure includes

functi ongle@fOHPEe WhRhd RLOVEIR GBERLRBla) VWBRKInt,I N1Sst). | F8r Rl AGESh, the ,
(functional groups) where the nolecule is subject to lysis by the agents in

the anti %ﬁﬁlgpdb@h aé@.n)ﬂst 2 rsﬁecifgdtiﬁ the im&tfbntim&%n% km&tlﬁdnpﬁ% mgﬂ; OURS 2 ‘?Jp‘racap roken

apart into their sinpler conponents, the ne rel eased conponents have the

potentia aﬁ%‘ft’ é‘lé i oﬁff%ﬂgﬂ%@gﬁ %&d 9f b?érﬂﬁﬁlo%ﬁﬁ&? GethodUFof %%?‘g)gé, %h%n&rﬁﬁl

ori gi nal e an roperti es. IS 1S counterp ucti to the

gener at ed b Ve 87 s SR EAARN By SICRSTAS 10 (EORERRE by IR 102

oS, 50 A8, Pl SUBERLTALRERTESR RTRIARERS UL . coon
o S S TR WA LA
PUgar, L GELCESR, SO LD SURLLEN, SRS SO Dy REvSTl g baoed
A M ERTCE RR R E R A M i

reaction reforns the ]
concentrations are reduced to more efficacious levels.

[0074] The antimicrobial agent, hydrogen peroxide, as specified in the infection
inhibiting solution, has additional functions that are not limited to those of destroying or
attenuating microbial growth. A number of biochemical bonds are formed by atoms in a
reduced state, i.e., containing a minimal content of oxygen. Hydrogen peroxide or chemical
radicals derived from hydrogen peroxide may often add oxygen atoms to the reduced
molecules, changing their chemical structures and chemical properties. In many cases, the
oxidized molecules are unable to perform normal functions, and bacterial death occurs.
Many protein molecules have complex 3-dimensional shapes, which are stabilized by the
presence of ( —S-S- ) groups. The individual S-atoms arise from cysteine amino acid residues

located at locations in the protein’s amino acid chain that are remote from each other, but
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functional AHL, and allows quorum sensing and biofilmformation to proceed.
Hydr ogen peroxi de nmay nodify the structure of oxidizable sites in nolecul es
vi a severwD 2noukews For exanple, by attaching - OH group®Ccorusthe/osgar, if
the structural features allow, can beconme ketonic or aldehydic groups. In
ei ther case, the hydrogen peroxide may prevent reaction reversibility
(equation 2) by nodification of the original reaction products. Thus even

i f reest eyidh £atabRMHoGORSI0EGRT bechi@ BIABUGHIs@g binather @RGHLATTGRNPRNN be a
normal AHL, and theréfore could not function to carry biofilmsignals.

0080] Ox 0%y < B
[ ] 'bﬁﬁéé HamOf t@c%’@?h it f lﬁ&h%%)tﬁes GMB@nggEﬁlel( §P’3ec%ﬁf3 tﬁb‘ S'S Sg%@%o o

noi eti es) may be shown b 202SUA -

AHL A KetonkGe SHARFoIGRT by %M@ g atd QRicRfal3- eltt% ygpth%rbradeglewﬂé C

product: "SuA- CH2OH + H202SuA- CHO + H20No AHL An a i ¢ sugar derivative
0081] T wound
bat hoéeh?&wﬁﬁé% 1 pelai o AOSERL R LoPHE bR TIGUBTR Wl PRTD o,

are only ahl.e, to § g&% cDGRLADVREGATENY Ohah NGAYGED LRS! 801 Al TesUl

i schef severe of even catas ngrene
can result | oss or death, The Lnf fon | |b|t| solutlon is

nron y. oteisslie, B Ry safEihdng (0EuR0 eena%%eg%?fae B B secause
fit | t t | | ubj l.it
aaueous. MO8 ndlAETY 91‘1’%%“8? e e

et hanol , he hydr eroxide creates an environnent thin the und area
Chat s’ KGRI SE) QEEEH e Sy GHOR A Yot B E UTROHHL Y thﬁnveéﬁl% 8 wet or

dry condltlons i.s positively stinmulating to wound healing in general,
avoi di ng PR a've ef fects of ischem a.

Oxidation of —S-S- bonds:

A-—--S8-S-----D

| | + H202 -> HOS-A-B-C-F-E-D-SOH +H20
B E Less complex, unfolded shape, enzyme dysfunctional

| |

C F

Complex folded 3-D shape of enzyme.

[0075] The less complex shape may be further modified to higher oxidation states of
sulfur such as —SOH or —SO,H in some cases. Having lost the critical shape, the enzyme
will no longer be able to catalyze its reactions, and bacterial death will likely occur.

[0076] Hydrogen peroxide is also known to act as a sterilant in vapor form and is
commonly utilized in a number of commercially available sterilizer devices. Hydrogen
peroxide used in the sterilizer devices has excellent penetrating power into the bodies of
microbes and kills by a variety of mechanisms including but not being limited to the above.
It is also known that liquid hydrogen peroxide has powerful antimicrobial action in higher

concentrations, 7.5% or greater. However, these concentrations are not suitable for human
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[ 0082] Ti ssue hypoxi a al so causes inpairnment of the phagocytic function of
host white bl ood cells. The hydrogen peroxi de creates an oxygen-rich

envi r onmew0 20hiaRssonot es the restoration of normal phagotyuseeofowrisé i on in
host white blood cells and augnments the normal bactericidal action of
phagocytes. Concl usi on [0083] Al t hough the subject matter has been descri bed
i n | anguage specific to structural features and/or conpositions, it is to

be under skQog.chitat 750 Fulbaat niBt take dalimedidcR bhexppRended chaigs is not
necessarily limted to the specific features or conpositions described.

Rat her, (Bfocipfond ttd RALLDNIRNGhGOMRYURACNS (RN EntfhiSEhAP 8luBshs, and
illustrative forns of inplenenting the clains. CLAIMS W claim

A medi cal, %n] b BbIHOIRA rk&ults the solution B bP RidhRMcAY Kipidall§ bitdly Per o ¥APOr
barrier, t egiottoﬁi ayeg conp%?g?ggf%ﬁ Pegét one ' o lﬁnge of "alum numfoil,
al um num gxj d&, #p silicon oxide coated polymeric film polyethylene, or

pol ypropyl ene; a gas perneabl e nenbrane | ayer over the bottom | ayer,
the gas BRGFRE0Le FRIOLA0R, MhRLARR L HRRST (ML 585N VT Rdk t0
physiological pH, for example approximately pH 7.4. In implementations, the pH may range
from approximately about 6.8 to approximately about 7.8 Skin applications and even
applications to epithelial tissue, including cervical, vaginal, anal, and oral tissues become
efficacious.
[0078] In many cases, the molecular structure includes functional groups that provide
chemical “weak links” i.e. places (functional groups) where the molecule is subject to lysis
by the agents in the antimicrobial mixture. Often, when those functional groups are broken
apart into their simpler components, the newly released components have the potential to
reform into the original linkage thus regenerating the original molecule and its properties.
This is counterproductive to the overall healing process. For example, cleavage of an ester
by hydrolysis generates two smaller molecules, an alcohol, and a carboxylic acid. These are
able to rejoin by reversing in some circumstances into the ester:
Hydrolysis of ester: R-COOEt + H,O - R-CO,H + EtOH
Re- esterification: R-CO,H + EtOH -> R-COOEt + H,O (equation 2)
[0079] A more specific example is the AHLs where the R-groups are long chain fatty
acids and the alcohol are generally sugar molecules as shown in equation 1. Sugars contain
several oxygen-based functional groups and in some cases other groups, which are capable of
being oxidized. It would be desirable to prevent the reverse reaction shown above as

equation 2 in which the hydrolysis products reverse. The reverse reaction reforms the
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an antiseptic disposed within the gas perneabl e nenbrane | ayer, the
antiseptic conprising at | east one or nore of hydrogen peroxide, carbam de
per oxi de,woetzhylessdi am net et raaceti c aci d, sodi um citrareT/useoialoghel .

2. The nedical dressing of claiml1, further conprising a renovable top

| ayer including a vapor barrier conprising at |east one or nore of al um num
foil, alum num oxide, silicon oxide coated polyneric film polyethylene,

pol ypr opyRfenal RATLY, Snli 12060 qudt@hYéhiiyd afadhbiBfiinfl &rmRylogirb@Ed UerarktY | ene,
or nylar. 3. The medical dressing of claim2, wherein the renovable

top | ayerpeﬁﬂgletn%_ IQQ(IlfyOtHE L @)filre BF BxifiRiBTR ditf in' HEBEIIGA)ia FRERT tRkS: For 4.
The nedi cal dressing of claim 2, wherein the renpvable top |ayer is

removabl %éﬁ?@?,%;a@gclﬁlﬁg ?}FFR%&I Gk QYRF, iR s&%rﬁ%{&ﬂé?' flolvOBan! RYGhe | S

configure enova earing at a pertoration Iine between the bottom

| ayer an%e@oﬁﬁ Jrea{f&\ﬁgcgt %rrlcgugp llﬁ‘)éﬁﬁer case, the dlyo-el-%? gﬁ%%a%%@ﬂgl%§éﬁ H'Qacﬁgn claim

2, further conpri si dhesive matéri a aroun perineter of the

top | i cal .dressi T na: '
98, 3 gt By oS AL COL B g, LR Lo

east one or nore

of al un nyakfally o ALUTLAUM. OX1AG Bl LEAN QL APLEORESE ROLYERT ekl ™
pol yet hyl"éne, “pol ypropyl ené; polysilcone, polyvinyl chiortde,

pol ytetrafl yoroet hyl ene, qr | ar; . a gas pernmeabl e nmenbrane | ayer over the
botton1I§9gﬂn°tﬁngxm§%c%ﬁﬁﬂ%éﬁﬁ%%mﬁisposed within the gas perneable

menbr ane r, the antiseptic conprising at | east qgne or nore aof hydrogen
per oxi de,l}’@iﬁ bani d@XIB%tF%‘x‘?fEPe§“gé“t Ryt KFfedf RFdHel @b £8d elBe 8B MYFtssht e,

al cohol ; and an absorbent material |ayer over the gas perneable
menmbr ane MENPSFhOWHY absor bent material |ayer having an upper surface

configured to interface with a person's skin.
SuA- CH(OH)-SuB + H,0, = SuA - CO-SuB +H,0 = no AHL

A ketonic sugar derivative

Oxidization of a sugar to an aldehydic product:

SuA-CH,OH +H,0, = SuA-CHO +H,0 - No AHL

An aldehydic sugar derivative
[0081] Tissue hypoxia is highly undesirable during wound healing. Some wound
pathogens, that may include anaerobic bacteria or Clostridium perfringens, are only able to
grow in an environment of low oxygen tension. As a result of ischemia and tissue hypoxia,
severe or even catastrophic gas gangrene can result in limb loss or death. The infection
inhibiting solution is highly oxidative, mainly because of the hydrogen peroxide content.
Because of its small molecule nature, and its particular molecular solubility in aqueous media
and ability to cross cellular barriers with the assistance of ethanol, the hydrogen peroxide

creates an environment within the wound area that is highly oxygenated. Such an oxygenated
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7. The nedical dressing of claim®6, wherein the nedical dressing has a
central opening passing through the nedical dressing and a slit extending
from t he wenbrial28®peni ng t hrough an outer edge of the mediraskoldioerssé ng.

8. The nmedi cal dressing of claim®6, further conprising an adhesive nateri al
region around a perineter of the medical dressing. WO

2011/ 028965PCT/ US2010/ 047756 9. The nedical dressing of claim®,

wher ei n tRErdRREL iS UifcdGRt CPIRS ERRI0AL is! &@ﬁi‘vel?rhﬁnﬂta_tiﬁ% d dBsRER&Nhe ARt eri al ,
a translucent material, or a sem -transparent material. 10. The

nedi cal drRssi NAQiddle Bt AN MBREIsEhdg nmedi cal dressing conprises a
partial opening to allow visual observation of progress of a site on the

person s [?}t’é{iﬁl mungissu%jigrpég%’g‘is%o&ué%fs ailﬁlg%lhﬁ&ﬁioqgchy‘ﬁ#{}g%c%t{r}‘:)@@%t}oﬂnofcﬁwri si ng:

i dentifyi Site, yl'ng an a dressing to

t he wound ,si t tim crobial .dr i.ng conprising: m | ayer
inc|udin&”&f%gESFg§aﬁﬂf£¥¢%F%H*%8%%H%§$%i%f“ %%ﬁ#%§?n5“£FnY%%§$8%ﬁgsOr nor e
of alum numfoil. alumn oxi de, .silicon oxi ate olymeric film

ool yet nyitinie iy A SETE RS GER, Rk bOR AT BRGH SEhP B Facfi e

pol ytetr al | U0t Ok Y da? 0 ion OF pib e

Conclusion

[0083] Although the subject matter has been described in language specific to
structural features and/or compositions, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the specific features or compositions
described. Rather, the specific features and compositions are disclosed as illustrative forms

of implementing the claims.
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a gas perneabl e menbrane | ayer over the bottom | ayer; an antiseptic

di sposed within the gas perneabl e nenbrane | ayer, the antiseptic conprising

at | east woeoavo2swse of hydrogen peroxide, carbam de pePOXiU$@010/047756

et hyl enedi am netetraacetic acid (EDTA), salts of EDTA, sodiumcitrate, or

al cohol ; and an absorbent material |ayer over the gas perneable

menbrane | ayer, the absorbent nmaterial |ayer having an upper surface

configured to interface with a patiepapgsskin. WO

2011/ 028965PCT/ US2010/ 047756 12. The method of claim 11, wherein the
wound site iSya §4ile to be incised or a site where a catheter is to be

pl aced and wherein the identifying and the applying are performed prior to

i nci sing or placenent of the catheter to pretreat the wound site.

13. The method of claim 12, further conprising providing access through the

antim crobi al dresging; b0 ?CBB nd site to performa surgical
procedur e whi I e provi |ng pro ect on agai nst m Croorgani sms. 14. A
met hod of inh

provi ding a df SeLiRaERnFbhER FhabafR B} Bludh 154" H%W A5 s

per neabl e_ne ane r, t.he antlse ic c ri.s ast 19r, nore of
hyar ogen Ky Dl muahi i At ie BER<T SRR S lr ARG SRR o
wat er, or_ethanol: inserting a catheter through a slit |nto a central

openi ng ihPYRROBYEEsi ng: and applying a front surface of the dressing to
skin of a pat| ent Tpe met hod, of c%al mh14 wherein the dressing
conpri ses: a gas %?HBBatbtleol???rPg'ﬁ%er WHAVEPRHGOUP™, RETr he £P% PEMCAHLCHBERO M | ayer
conpri si q | east one or al um num_ f oi | m num foil, alum num
oxi de, ‘IWGE “&ﬁnd@l’?fé‘é“t%cacﬁ%fe%}‘fif‘é‘rti) Hlt?rifal"%w“[%é}lpﬁré?ﬁ/? Brénd poI ypr opyl ene,

pol ysi | | cone, pol %/w nyl chloride, polytetrafl| uoroethyl ene, n%(I ar;
an antiseptic disposed within the gas permeable membrane layer, the anfiseptic

comprising at least one or more of hydrogen peroxide, carbamide peroxide,

ethylenediaminetetraacetic acid, sodium citrate, or alcohol.

2. The medical dressing of claim 1, further comprising a removable top layer
including a vapor barrier comprising at least one or more of aluminum foil, aluminum oxide,
silicon oxide coated polymeric film, polyethylene, polypropylene, polysilicone, polyvinyl

chloride, polytetrafluoroethylene, or mylar.

3. The medical dressing of claim 2, wherein the removable top layer and the

bottom layer are formed of identical materials.

4. The medical dressing of claim 2, wherein the removable top layer is

removably connected to the bottom layer and the removable top layer is configured for
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a gas perneabl e nenbrane | ayer over the bottom |l ayer; and an
absorbent material |ayer over the gas perneabl e nenbrane | ayer, the

absor bentwoabari2zsdes| ayer havi ng an front surface confi gecedSstaoiomt’es f ace
with a person's skin. WO 2011/ 028965PCT/ US2010/ 047756 16. The net hod
of claim 14, wherein the dressing further conprises addi ng chel ati ng agents
to the antiseptic disposed within the gas perneabl e nenbrane | ayer.

17. The neh&ad e fteaﬁ;lln% aNa YfbrforiBH §in® bhRReH FIRSIIHBE lfa%'@rta{ﬁ@rth@%ﬁ)cfv'a@@%@dd' ng
benzyl peroxide to the antiseptic disposed within the gas perneable

nenbr ane jayer. 18. An infection inhibiting solution conprising:
approxi mately 5 to approximately 50 ng/ m of ethyl enedi am netetraacetic
acid (EDTA); less than or equal to approxi mately 70% et hanol, by vol uneg;

| ess than or equal to approxinately 7.5% hydr ogen peroxi de, by vol une; and

wat er. T sl (ﬂ@ssgfcg &%FH %8furt%9m(§dlﬁ‘ 19 %16‘&%&1@ fiafqual to

appr oxi mat el y 3@6 rogen peroxitd ut|on of

claln118Tg$&nHB&%lQ%gﬁgg%?§%5h§2%1¥n at | east one of a nedical dressing, a

swab, Cl eanser.

6. A medical dressing comprising:

a bottom layer including a vapor barrier, the bottom layer comprising at least one or
more of aluminum foil, aluminum oxide, silicon oxide coated polymeric film, polyethylene,
polypropylene, polysilicone, polyvinyl chloride, polytetrafluoroethylene, or mylar;

a gas permeable membrane layer over the bottom layer;

an antiseptic disposed within the gas permeable membrane layer, the antiseptic
comprising at least one or more of hydrogen peroxide, carbamide peroxide,
cthylenediaminetetraacetic acid, citrate, alcohol; and

an absorbent material layer over the gas permeable membrane layer, the absorbent

material layer having an upper surface configured to interface with a person’s skin.
7. The medical dressing of claim 6, wherein the medical dressing has a central
opening passing through the medical dressing and a slit extending from the central opening

through an outer edge of the medical dressing.

8. The medical dressing of claim 6, further comprising an adhesive material

region around a perimeter of the medical dressing.
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21. The solution of claim 18, conprising EDTA and et hanol each in nutual

concentrations that are in amounts that are not stabl e,

possi bl e by

presence Wb 2hydneyén per oxi de. WO 2011/ 028965PCT/ US2010,04URB@E0/047756 22.
The solution of claim 18, further conprising: adding a dry anmount of EDTA
to a vessel; adding an anobunt of about 20%to about 30% hydrogen per oxi de;

adding a m ni mal anount of water; adding a dilute

anount about 0.1 to

about 1.0 M NaOH, v hedisd | Ufe'édl@of'di'alﬁ‘i @%@ﬁﬁﬁtﬁe qﬁpeasﬁ}ﬁc@k&ﬁ rfisedgy 1eadherein

the stirring is continued until the pH reaches a m ni nal

val ue and remai ns

steady f Qhe BPPHMHITEL HlaYer@NE tThdhiéef material, or 84hinChndPhr @ RMRLOf et hanol to
reach a desired percentage while stirring and nmonitoring the pH adding

nore NaOH to reach a desired pH val ue; and adding nore water to bring the

infection inhibiting solution to desired concentrati ons.

23. A net hod

of pr epar ing 0. nee'gllle m'eclﬂl:aq (ﬁtrésg}ﬂg %&‘ tcﬁun‘? r6 thgl%hlhtﬁg %ed?t'af gl’essﬁrgeco%tl‘l@&da

conpri si ng:

partial opening to allow visual observation of progress of a site on the person’s skin.

11. A method of inhibiting wound infection comprising:

identifying a wound site; and

applying an antimicrobial dressing to the wound site, the antimicrobial dressing

comprising:

a bottom layer including a vapor barrier, the bottom layer comprising at least

one or more of aluminum foil, aluminum oxide, silicon oxide coated polymeric film,

polyethylene, polypropylene, polysilicone, polyvinyl chloride,

polytetrafluoroethylene, or mylar;

a gas permeable membrane layer over the bottom layer;

an antiseptic disposed within the gas permeable membrane layer, the antiseptic

comprising at least one or more of hydrogen peroxide, carbamide peroxide,

cthylenediaminetetraacetic acid (EDTA), salts of EDTA, sodium citrate, or alcohol;

and

an absorbent material layer over the gas permeable membrane layer, the

absorbent material layer having an upper surface configured to interface with a

patient’s skin.
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i dentifying the needle injection site or the catheter site; and
applying an infection inhibiting solution in a nedical dressing to skin of
a pati entwatotiesdedenti fied site, the infection inhibitiPOF/USI100UTING
conprising: water; ethanol; ethylenedi am netetraacetic acid; and hydrogen
per oxi de.

12. The method of claim 11, wherein the wound site is a site to be incised or a site

where a catheter is to be placed and wherein the identifying and the applying are performed

prior to incising or placement of the catheter to pretreat the wound site.

13. The method of claim 12, further comprising providing access through the
antimicrobial dressing through the wound site to perform a surgical procedure while

providing protection against microorganisms.

14. A method of inhibiting infection at a catheter site comprising:

providing a dressing that includes an antiseptic disposed within a gas permeable
membrane layer, the antiseptic comprising at least one or more of hydrogen peroxide,
cthylenediaminetetraacetic acid (EDTA, disodium EDTA, water, or ethanol;

inserting a catheter through a slit into a central opening in the dressing; and

applying a front surface of the dressing to skin of a patient.

15. The method of claim 14, wherein the dressing comprises:

a bottom layer including a vapor barrier, the bottom layer comprising at least one or
more of aluminum foil, aluminum foil, aluminum oxide, silicon oxide coated polymeric film,
polyethylene, polypropylene, polysilicone, polyvinyl chloride, polytetrafluoroethylene, or
mylar;

a gas permeable membrane layer over the bottom layer; and

an absorbent material layer over the gas permeable membrane layer, the absorbent

material layer having an front surface configured to interface with a person’s skin.
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16. The method of claim 14, wherein the dressing further comprises adding

chelating agents to the antiseptic disposed within the gas permeable membrane layer.

17. The method of claim 14, wherein the dressing further comprises adding benzyl

peroxide to the antiseptic disposed within the gas permeable membrane layer.

18. An infection inhibiting solution comprising:

approximately 5 to approximately 50 mg/ml of ethylenediaminetetraacetic acid
(EDTA);

less than or equal to approximately 70% ethanol, by volume;

less than or equal to approximately 7.5% hydrogen peroxide, by volume; and

water.

19. The solution of claim 18, comprising less than or equal to approximately 3%

hydrogen peroxide, by volume.

20. The solution of claim 18, comprising applications in at least one of a medical

dressing, a swab, a polymeric foam, or a hand cleanser.

21. The solution of claim 18, comprising EDTA and ethanol each in mutual

concentrations that are in amounts that are not stable, possible by presence of hydrogen

peroxide.
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22. The solution of claim 18, further comprising:

adding a dry amount of EDTA to a vessel;

adding an amount of about 20% to about 30% hydrogen peroxide;

adding a minimal amount of water;

adding a dilute amount about 0.1 to about 1.0 M NaOH, while stirring in a presence of
a pH electrode, wherein the stirring is continued until the pH reaches a minimal value and
remains steady for approximately one minute;

adding an amount of ethanol to reach a desired percentage while stirring and
monitoring the pH;

adding more NaOH to reach a desired pH value; and

adding more water to bring the infection inhibiting solution to desired concentrations.

23. A method of preparing a needle injection site or a catheter site, the method
comprising:
identifying the needle injection site or the catheter site; and
applying an infection inhibiting solution in a medical dressing to skin of a patient at
the identified site, the infection inhibiting solution comprising;:
water;
ethanol;
ethylenediaminetetraacetic acid; and

hydrogen peroxide.
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