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* Field of the Invention 166 166* [0001] The present

ANTIMIE RO BEA LI OMPOS LTINS Kb, WO UND

conmposition and an antim crobial wound dressing. The
present invention ePREYSYNE Stes to an

antim crobial conposition and a wound dressing
containing-a noble netal carried on an activated
carbon or porous graphite. In particular, the present

| nvent (§fn 86 R ek NERIKE S99 RELATE S APP1IEAT

m crob essi ng

Nof ngllt m crobi al infection. BACKGROUND u— THE

[0002] In the past, antim crobi al
been applied directly onto the injured port| on ﬂmmmmmlmuunm
body. Recently, depending on the type

Field of iTBdincahtigound dressings, such as nedi caI tapes
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patches, gelatin film bandages and band-ai ds, have

[0001] bERA pﬁt@é}ﬂtlﬁ%ﬂtl@n‘}@\éﬁ:“s tb e uiOsNg nofﬁé%mpﬂﬁnb§ ohhapéarbonaceous
i sol ated and protected frominproper contact with t

materialet &1 ﬁﬁlmlcﬂib@%@h%bﬁtloﬁ had @RYanBihfebial R@uhddegkingn QTHQ present
reduci ng pain 03] It is known that noble netals,

inventiohlWsPecidllysielav@rto ag thmldiaﬂnblaébnh&msuﬁhaindl’aU\m)urﬁlOd}Bﬁing @ﬁl@ammg a
zinc, in dressings, effectively kill mcrobes. The use
noble naftalseirhedionl & aahatel tarbok @8 JoN@B Rlaphite. NAR {e@BEular, the present
di scl osed in many references. For exanple, Robert
inventioncaeively Bigpreghtes ard dedtroyf tle mcroi®d, closs tB23hiddionggositi@ntdnd wound
use of a noble netal such as silver, gold, palladium
dressingnto ppéwaent mimypbiak infeetioml | oy or a conpound thereof, in a
nanocrystalline formwith a grain size of |less than
100 nm in coating a fabric to provide a dressing

with an antiproliferative effect. Wdemre (US
BACKGROUND OF THE INVENTION

[0002] In the past, antimicrobial drugs have been applied directly onto the injured portion of
the body. Recently, depending on the type of wound, medical wound dressings, such as
medical tapes, patches, gelatin film bandages and band-aids, have been adopted to cover the
wound. The wound is thus isolated and protected from improper contact with the external

atmosphere, thereby preventing infection and reducing pain.

[0003] It is known that noble metals, such as silver, gold, palladium, platinum, copper, and
zinc, in dressings, effectively kill microbes. The use of such noble metals in dressings also
has been disclosed in many references. For example, Robert Edward Burrell, et al. (US
6,692,773 B2) disclose the use of a noble metal such as silver, gold, palladium, or platinum, or
an alloy or a compound thereof, in a nanocrystalline form with a grain size of less than 100 nm,

in coating a fabric to provide a dressing with an antiproliferative effect. Widemire (US
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6, 692, 773 B2) disclose the use of a noble netal such
as silver, gold, palladium or platinum or an alloy
or a conmpound thereof, in a nanocrystalline formwth
6,692,773 BRRdiRcIsée’ e @be bES RobIB At QUCIAR silveR goRBipaNgdidmf abplatinum, or
to provide a dressing with an antiproliferative
an alloy&frfae@mpoiidl dierdot, ihdmanbery&dlling $orntlivithilags 8id siAef less than 100 nm,
fixation of a silver foil |layer on a gauze pad to
in coatinghd Walrict tve pepvidet b ditssidaotithr am antiproliseratived effevrgusidemire (US
Fabo (US 5, 340, 363) di scl oses a dressing conprising an
5,782,788)tdisclosab sler fieation| afyeesilvendoihhayenoen gaoropad toymhhihpthibbigcowth of
| ayer knitted of elastic threads and encapsul ated by
bacteriag vgos, tandyfiingysh o lFiabo {USI £34@3@Y) disdlyses et dassmngyedbmpiisisg an outer
gel can be used as a carrier for an antibacteri al
absorbenigdapter (andg.an mnac )poreusphydropkdhieviaypey kuvitted aof e]astic threads and
agent that stinulates wound repair. [0004] Klippel,
encapsudgtechby a(9§ Bydephoddsyilidnscopayuiethane gebf Thecgeban ¢ used as a
. allantoin as a carrier for a bactericidal or
carrier fgcare ahidactariab agenjr €dl-e ANCY, st PRinarslisying esubsfpngep or an agent that
) all antoinate). The conposition is dispersed over the
stimulates WogRbrepRira pl astic air splint or other bandagi ng
product to provide antibacterial action, depending on
t he nol ecul ar di ssociation. MKnight, et al. (US
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nas, especia €SSl ngs.

reagent! NePEhOARIE R vMsSerSt(US fl,gfép,éﬁ&c)l Aiscidies Nakk& éEgtn(ﬁ{ absorbent

al one and at nost, the noble netal in a formo

metal-cSdttPYibefs, GREP Y RErdidd Blbcel thah Ared bSREPIHILE aloB}nih nATbacked by
the use of a noble metal carried on a

compressed cellulose and polyamide fibers coated with vacuum-deposited silver.

[0005] Given the prior technology mentioned above, it is clear that antimicrobial noble
metals are widely used in healing wounds, especially in dressings. However, the use of these
noble metals still focuses on the noble metal alone and at most, the noble metal in a form of an
alloy or compound. There is no disclosure concerning the use of a noble metal carried on a
carbonaceous material. Moreover, although the prior use can provide an antimicrobial effect,
the microbes are only destroyed upon “coincidentally” coming into contact with the noble

metal. Because of this, the noble metals merely provide a “passive” antimicrobial effect.



car bonaceous material. Mreover, although the prior
use can provide an antimcrobial effect, the m crobes
are only destroyed upon "coincidentally" comng into
contact with the noble netal. Because of this, the

[0006] NMYreoWRELaR ! IhoWRr 18} Nger@mw?vdﬁ o2din@§SsKilY €n tidNkrt,"he laBBV@mentioned
effect. 2 [0006] reover, as known by persons W th

noble metall ¢varonly Kight micfobeh th thefprestie cfvediguree ntlihersdste, 00 BlRtical use,
nmetals can only fight mcrobes in the presence of

the medidins st . alwhes dleomeistf oIf peastdrgalvatgeis addwd tE@romide a moist
must al ways be noist. |If necessary, water is added to

environpentyi dler &xampke acemding annElt6,69077 BAnwen amandwdysigline noble
to US 6,692,773 B2, when a nanocrystalline noble

metal isredaiéd pstocpdtessing fontopici @ss ongkinrthe dpEssia mrsse ngaintain a moist
skin, the dressing nust maintain a nobist condition

conditiondpr theeohlsirhetahtotexhibitghe deditsid teffidaey (s icokunned,flinedyto column 7,
(see colum 6, line 64 to colum 7, |line 17).

line 17)cokmsenuantly UDS.6926/93, B Surder fdigcldses thti prefesenos fohen absorbent

preference for an absorbent [ayer in the dressing to
layer in rfbﬁ drepsingrisi kiald, iempisturg der agsivating the @oblsbnetalfseesaiq patent, column
) aid patent, colum 5, l|lines 33 to 37). Such need of

5, lines ﬁ%iteﬁ - e Sush nged ohmpishige fastackvatmeaioblecagtals e alsqreapde found in
found in other references, such as _the cantent

other prﬁof]qrsewecoe%m Fude debheecongent pyblished wiapther website,

. 0 r_g/_M o d u f e s/

: ; W a noble nmetal with
an antlnrcroblal effect In a preferred enbodi nent ,
the present |nvent|on can actlvely aggregate and t hen

[0007] d%ﬁt ; t%/serlf? nvaon. atci?a S*oteg fefc b Vel d?_aul:(l:aagltlc app‘?lcatlon of a

mcr l0
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can actly%lﬁ %%‘r gléti%;g&e‘ gfé@}%égﬂ}o% %%gljlre% d§ as t %tﬂ;e}_ysﬂgglgéep#tgds g\?]e prevent,

microbihY&REHPN IS to provide a wound dressrng conprising a
carbonaceous material, a noble netal carried on a
carbonaceous material, and, optionally, a

SUMMARY OF THE INVENTION

[0008] According to the present invention, the carbonaceous material mentioned herein can

be in the form of a powder, particle, fiber or sheet unless otherwise specified.

[0009] One object of the present invention is to provide a wound dressing comprising a
carbonaceous material, a noble metal carried on a carbonaceous material, and, optionally, a
flexible base layer. The carbonaceous material is selected from a group consisting of
activated carbon, graphite, carbon, and a combination thereof, while the noble metal is selected
from a group consisting of sliver, gold, palladium, platinum, copper, nickel, cobalt, zinc, and a

combination thereof. The dressing can optionally comprise other therapeutically active



.flexible base | ayer. The carbonaceous material is
sel ected froma group consisting of activated carbon,
graphite, carbon, and a conbination thereof, while the
noble nmetal is selected froma group consisting of
componghi(®er, gold, palladium platinum copper, nickel
cobalt, zinc, and a conbination thereof. The dressing
can optionally conprise other therapeutically active
3 conmponent (s). [0010] Another object of the present
[0010] i Aviethier Objects of theppreyértanderkioh i€ aOProidaG kid&owpiRihg the wound
dressing of the present invention and a fixing
dressingeb fetive presefthievéritionnnd el fedeg tlearwnt. beTtenyxidg ¢learnt tdielie any device
fi xes the wound dressing to the skin. For exanple, the
that fixdsi thie wpumldeiressingctouthd skia. t &pe exanplbathd £geng elenenpadudt be tape, a
[0011 ] A further object of the present invention is
bandage, or ppatghde an anti mi crobi al conposition, conprising a
nobl e netal carried on a carbonaceous material, for
~topical use on skin. The carbonaceous material is
sel ected froma group consisting of activated carbon, .
[0011] gAdprhereobject b dle preserd invendiabiih it pesvidenasr angtmicrgbial @omposition,
.the noble netal is selected froma group consisting of
comprising g éyoble yetalj cargigd |oadi GarbopacseRhmaeriebgpe fopi¢al agefon skin.  The
cobalt, zinc, and a conbination thereof. Said )
carbonaggprpﬁ Fagtenigd is Wte@pﬁ‘qrg RETPYP LWEISHNS af agtiyated carbon, graphite, carbon,
t her apeutical ly active conponents. [[0012] In the . . .
and a copugatign H“ﬁ(Fé’ﬁt‘%B?ﬁ the bl REIgH s dHICaiER Tk & EFeu SRAIsEne of sliver,

hite as the, carpanaceous terial Is

gold, pifadhugpy Blslihyip. cappis pishel toRalh e ad PyguEgmation thereof. ~Said
composR SR BBOGRA St e AR RRGRERM DR

i nteractions or van der Waal forces between the
m crobes and the surface of the activated

.[0012] fﬁ{__) B%n(n%%n? ggve%ig ,h{h}:euseao?f an\é\gét%vlﬂ??et%leg}ﬁ%ip iop fo];oi Q: é?{phgl;e as the

Ctiva caroon/ porous gra nsedquen

carbona\?ﬁgg ﬁﬁﬁgdalv‘fgt ! efeft8d Paf 54 Vel &S etgcritktl(ﬂF | atggs%;tg{ ;?Q%i’élfﬁ%rdug graphite

mcro are destroyed an

can aggrnégﬂg{jﬁ:ddtjﬁ&é&%gd rrtr%cgo&%r%rp fts :,sﬂltfﬁcecaﬁt B3Cd1e Mottt qﬁe&%ﬁl)%o%rt van der

I ments o e present I nvention a

Waal foRdks dehvaeh tﬁgm%béﬁarﬁggﬁ ggﬁ%n%{% @B cAeRtd eé%&g’g&%ﬁs gralphite, as

m crobes around the no to provide a Superio

well as 3hd })maﬁhﬁ@i & thef dcBited MRFBRAMBFous! graptite® meQdidiRBitly, R8tcompared

utilizes

with the passive effect of the prior art in which microbes are destroyed and killed only when
“coincidentally” coming into contact with the noble metal, the embodiments of the present
invention adopt an active manner in aggregating and destroying the microbes around the noble
metal to provide a superior antimicrobial effect. Moreover, in an embodiment that utilizes
activated carbon as the carbonaceous material, there is no need for adding moisture. In other
words, as compared with the prior art that requires moisture and/or a moisture-holding
component, such as an absorbent layer to activate the antimicrobial noble metal, the present

invention provides a simpler way to attain the desired antimicrobial benefit.

BRIEF DESCRIPTION OF THE DRAWINGS




activated carbon as the carbonaceous material, there
is no need for adding noisture. In other words, as
conpared with the prior art that requires noisture
and/or a noi sture-holding conponent, such as an
absorbent |ayer to activate the antim crobial noble
nmetal, the present invention provides a sinpler way
[0013] t Bigatd Bshowde sclraiatie diahirh of ah Gibaldihan efithe wBERressing of the
DESCRI PTI ON OF THE DRAWNGS 4 [0013] Figure 1 shows a
present Bwbetiaat, mwhethiagreavounld daessimghiodpaeeht of the wound
dressing of the present invention, wherein the wound
dressing is a patch. [0014] Figure 2 shows a schenatic
di agram of anot her enbodi nent of the wound dressing of
[0014] t Rigupr 2skerws 4 schemqtiodiaguane pLanvthdrembodmaend 0€ el wopridsdressing of
patch. [0015] Figure 3 shows a schematic di agram of a
the pres¢nfrinyentionmvhereimghe wofind dressimgiisch fitabssi ng  of t he
present invention, wherein the wound dressing is a
gauze Figure 3A shows a partially enlarged top view
of the gauze. [0016] Figure 4 shows a schematic
[0015] dF@fea?ﬁﬁmwaﬁ oehearatic dhagian of mbldherembedimenieofibarvpund dressing
dressing of the present invention, wherein the wound
of the persgridnYRtion, whersidhaweungd deesype is Flggleﬁee Eigisedd shows a partially
&ross segtlonal view along line 5-5 in Figure 4.
enlarged topaiey pirtheganse THE | NVENTI ON . | NVENTI ON [0018] The
mound dressing of the present invention conprises a
car bonaceous material, a noble netal carried on the

rbon ous erial and, optionally, a flexible base
0016] | Eygre 445 e &ilﬁ@@%e gizsEim &) o Hseésena»oﬁrrpgrtt of the wound
carrying

ace econd surface. e nohl e ne
aressing g b Rk 8D nBBE relpghea\esﬂmdefﬂeﬁmgds Goaneadt “one
portion of sald first surface. [0019] The flexlble
base | ayer in the wound dressing of the present

10017)  EUERE $ BN RELHE vicR Loy il PRI PR B 2

SU|tany conposed of a porous nmaterial, preferably of

a non-adhesive material. If a patch is desired, it is
suitable  DESCRIPTION OF THE INVENTION
INVENTION

[0018] The wound dressing of the present invention comprises a carbonaceous material, a
noble metal carried on the carbonaceous material and, optionally, a flexible base layer. The
flexible base layer comprises a first surface and a second surface. The noble metal-carrying

carbonaceous material is applied onto at least one portion of said first surface.

[0019] The flexible base layer in the wound dressing of the present invention can be porous
or drug-impermeable. If a gauze or band-aid is desired, the flexible base is suitably composed
of a porous material, preferably of a non-adhesive material. If a patch is desired, it is suitable
to adopt a drug-impermeable base. Materials that are conventionally used for providing a
wound dressing and meet the above porous or drug-impermeable requirements can be used in

the present invention. The porous base can be prepared from, for example, but not limited to,



to adopt a drug-inperneabl e base. Materials that are
conventionally used for providing a wound dressing
and neet the above porous or drug-inperneable
requi renents can be used in the present invention.
a woveld HBbHRO 6P USnAIRFEvERabRRR, REMPEIedTofl 6rbr hidhre @XA RS Rving Uhaterials:
“not limted to, 5 a woven fabric or a non-woven
natural fiBd¥| palyolefnides folkstomnfibed polfalrethhmefibed] podydniide ﬁber, polycellulose
materials: natural fiber, polyolefin fiber, polyester
fiber, afid betton fibery uMNinbaoeenf fabfit ,is pedfyaed. dePolyrhes ,suitable for prov1dmg a
pol ycel lul ose fiber, and cotton fiber. Non-woven
drug-imbermdablei baspr&ﬁmrrsedpol?nhylrrehlsndml pdplisylf dichloride, polgolefin (e.g.,
drug-i nper neabl e base conprise polyvinyl chloride,
ethylenq)a[rswacngpte domhyroern, ¢elyepnlene] ehd ipolyprapylenekt pohweng and polyester
vi nyl acet ate copol yner, pol yet hyl ene, and
(e.g., quyﬂtg)dmmtyte@h@)ate)poﬁylg ideeg-imapeadmpalile basteanan bg @.sipgle polymer layer or
yethyl ene terephthlate). The drug-inperneabl e base
film, Or@dﬁnﬁ@teaiommgﬂbofpouWlnhﬂrpqlﬁy@rlamfs film or a lanminate
conposed of nultiple polyner |ayers. [0020] The
carbonaceous material in the wound dressing of the
resent invention is selected froma group consisting
[0020] oa‘h(agqrnggﬁcg@lsclap@ggﬁl 1n9thgmo|up@ dressing @h theaprgsent invention is selected
conbi nation thereof. Activated carbon or poro
from a groym ponsistiag pleactivated carlan, eaphitee crbon, a| qutv@falon thereof.
acti vat ed rbon fi ber, artlcula or .
Actwat%%ﬁf'&%?f p%e%ggap %&mrﬁ MthohFalsoerpls Bt n@? 5 {o)ppctivated

i ned fro

ended a hi t or sheets obt
carbon T HGERGIHC B SHAE, Chaars PoReiv, Pafitg Such gy Npkile eraphite or

extendeﬁaf%ﬁ ?ﬁeag estéo(?’?adﬁ%@goa@a SORBRERER o posfict PR partiulate

actlvateg caqionp ci/ ad uer S &f a%‘iﬁtg lr‘lce eI {) gr SF e{:/ (rgl(rc:)bleandtz"t:fll li seﬂ\r&ted from a

group céxlw ?’200% sgt@%golds hﬁdﬁﬁ? e@g&{&l} gﬁ‘t%;pﬁélhg 8?"@@%5&9&nmmn thereof,

eﬁ?ﬂﬁg Vdig, can be used to carry the noble nmetal on the

pretet gbonaoeous material. Mreover, the noble nmetal can
be carried on the carbonaceous material in any known
form To effectively release the noble netal ion wth

[0021] t !2\?1?/ anfchblt ciﬁ&ﬁls AbuchCs! iWrhdsink! tHePmPESEGRS, eéiecftl%ﬁylatci!ﬂ% electroless

e net al partl culate on t e car bonaceous eri
platmg,to‘? VRSP plafihg &anttRaRed RPcdMY the rn%f)l%rrﬁ@chlyorpfhe Ja?Joﬂ%eous material.

han 100" nm and nost prefeérably no [arger than nm
Moreover, the noble metal can be carried on the carbonaceous material in any known form.
To effectively release the noble metal ion with the antimicrobial activity, it is preferred for the

noble metal particulate on the carbonaceous material to be no larger than 200 nm, preferably no

larger than 100 nm, and most preferably no larger than 50 nm.
[0022] The preparation of a silver-carrying carbonaceous material is provided as an example
for illustrating several processes which can be used in preparing a noble metal-carrying

carbonaceous material useful in the present invention:

Manner I:



[0022] The preparation of a silver-carrying
carbonaceous material is provided as an exanple for
illustrating several processes which can be used in
preparing a noble netal-carrying carbonaceous
material useful in the present invention: Manner |: 6
a. immersing in a solution of silver nitrate An
a. imnmRESihyRAtLH NIV étiftates | Mmersed in a sol ution of

silver nitrate for 1 to 720 mnutes to reduce the
silver on the surface of the activated carbon fiber,
foll owed by drying to renove the water phase. The pH

An @ftivhted carblov dibenist ifrmhésaloinut sobuticnsofrsilivert diratedons to 720 minutes to
ranging from3 to 8 The drying is conducted at a

reduce thpesiberioe theasugiaogof the rc@éated caridDfiberpfollowed by drying to remove
hi gh-tenperature thernocracki ng The silver-contai ni ng

the water pleased The pld of thdmiver sitrptezobuionns maintajhed &mpegiag froe 3 to 8.
furnace, with a controlled tenperature ranging from

The dpyiag endnd8aal ftor temiperaturg Gangingfres 2506 th 1 K- t he
silver on the surface of the activated carbon fiber
into ultra fine netal particles. To avoid the

_oxidization or podzolization of the activated carbon

b. high-iegwperatyre thasmgeratlipged for the hi gh-tenperature

t hernocracki ng to be conducted in a vacuumor in the
presence of protective air such as nitrogen. .c.

washi ng The hi gh-tenperafure therpocracked )
Theglyerasontaoming pri aiechearpqmatiear 1% Rlagerhine g Bigh-tPapgakine frrnace, with a

con A o B 00 SR 8 RSl res e
silvegeah U UGk BR ap i ctpmo e WOene Gt FhRery To avoid
I R AP R IR R e
i R Do FRHREE e SR, R S P0pCsence o

- %0 the activated carbon fiber, and a
prgt %ir?séiea[";)sugggi%\ﬁ%rvéég& 8 g/nB8. The activated

. washing

The high-temperature thermocracked silver-containing activated carbon fiber is washed
with water for 1 minute to 600 hours to remove the excess silver on the surface of the
activated carbon fiber. This step is followed by baking the washed, activated carbon fiber

to produce a silver-carrying activated carbon fiber.

[0023] The silver-carrying activated carbon fiber prepared according to the above process has
a BET specific surface of above 400 m?/g, carbon content of above 50 wt%, silver content of
above 0.001 wt% of the activated carbon fiber, and a density of above 1.8 g/m’. The activated
carbon fiber made from a material selected from a group consisting of polypropylene nitrile

fiber, cellulose fiber, bitumen fiber, phenolic fiber, and a combination thereof can be used in the



carbon fiber made froma material selected froma
group consisting of polypropylene nitrile fiber,
cellul ose fiber, bitunmen fiber, phenolic fiber, and a
conbi nation thereof can be used in the 7 above
above pRIcR&ess. [0024] The rel evant details of the above
preparat|on process can be found in Tai wan ( ROC)
Pat ent Publication No. 0059115 (TWO059115). Moreover,
the preparation of a silver-carrying activated carbon
[0024] f Thefel@lanpd&ails HEthEAbBTe prepdiatidd) pRfReskSianToe Bund¥dTaikan (ROC)
Wakahara, and S. Yoshida, Carbon, 31, 1243-1247,
Patent PL8HG4tionNo.ROSIH.S (ZevigN59ans). Y Mdrdover,Shel@ieparation bhe silver-carrying
Mechani snms of the Reaction of Activated Carbon Fibers
activatewd datboxfibkandlsg ‘carChe fonnd 32 (JB) 10-9%98: 998(.109a1)T. Whakhhara, and S.
Wang, Y. L., Y. Z Wan, X. H Dong, G X Cheng, H M
Yoshida] dGqrbamd3 T,. 1343-12h, 1998 dpgr Bt,i Hn Zend, @ndr Hciles i “Saidien on the
of Antibacterial Viscose-based Activated Carbon Fi ber
Mechan@upsp of thendResitione pf "Adtiaated nCarb6ii [Fibers 1B@Y -Eddants 998 rbon, 32(4),
The above docunents are incorporated hereinto for
593-59&(E9 ¥ eanseWangnids., ¥l Z. \a025} HA Ranigo fe Xe IGheng,ddhhilead and T. Y.
systemis used, wherein the auxiliary electrode is.
Wen, “Hrf:naaﬁmmnélCataé@tqﬂzav@mgﬁzﬁntlh@tm Wissgseehased Astigatpd Carbon Fiber
aphite, and the reference electrode is made of
Supportrr@t i SilNear Sirben AOfldy. IP6E-15d1E€08Rke cllectatoye dgcuments are
| ocat ed above the working electrode. An electrolytic
incorporatnd hergipto; fer redgranneat ed by di ssol vi ng AgNO3 solids in
water to attain a concentration of 0.001M A graphite
sheet, activated carbon fiber, carbon fiber, or
phlte fiber is imersed in the eIectrontlc
Jlution and is electroplated with an over-potentia
of -20nV in a pulsed electroplating manner. After 5
to 100 cycl es, the surface of the graphite sheet
[0025]: ?gz&:o\fi;b:dggel%gt% cag sYgte?r%alrlglolgsefd bw ergm ?réapuxéllage g?ctrode is:

tltamunpﬁl [E:a rp?at nlﬁﬁp ﬂ?ﬁo\g é\@&%%% 14 érlapb\}]oggg ](heAe%ren%E eé:trode is made

em’ca mIS use érel grap
of reticiAe§ivet %irld. esﬁ@tre%?e&ggﬂctrode is located above the working electrode. An

electrolytic solution is formulated by dissolving AgNOj; solids in water to attain a concentration

Manner

of 0.00IM. A graphite sheet, activated carbon fiber, carbon fiber, or graphite fiber is
immersed in the electrolytic solution and is electroplated with an over-potential of -20mV in a
pulsed electroplating manner. After 5 to 100 cycles, the surface of the graphite sheet,
activated carbon fiber, carbon fiber or graphite fiber is plated with silver particles with a grain

size of no more than 200 nm.
Manner III:

[0026] A diode electrochemical system is used, wherein a graphite sheet is present on both
the cathode and anode. A graphite sheet, activated carbon fiber, carbon fiber, or graphite fiber

is immersed in 0.001M of AgNO; electrolytic solution, and is electroplated with an electron



t he cat hode and anode. A graphite sheet, activated
carbon fiber, carbon fiber, or graphite fiber is

i mrersed in 0.001 Mof AgNO3 electrolytic solution,
and is electroplated with an electron 8 current of

current 0P MFmAOfor 10 SesiRds ThdRarfast bRaR ShphifesitetMRtiVfed carbon fiber,
sheet, activated carbon fi ber, cargon flber or

carbon ﬁb@rﬂhl drépHifebfiier ii$ pRtedt with \Mlt'é} rtioley wiBlat gréinesize\bt o shore than
grain size of no nore than 200 nm [0027] If the
200 nmhobl e netal -carryi ng carbonaceous material used in the
wound dressing of the present invention is in the
formof fiber, it can be used as fiber, cloth, felt,
ri bbon or yarn. Optionally, woven fabrics (e.g.,
[0027] sifltheneblarmstalrcprairy vabathcearshoatefialbused $1) ther wonnd dweysing of the
fabrics prepared from carbonaceous fibers or a fiber
present maventiow i onthei formgpfchbranoit aae desusei e rfsher,oclothafédgribbon or yarn.
papers prepared from carbonaceous fibers or a fiber
Optionaflyxwaven fabrics(erg. ng)lvercaroying ectiratddi daeban fahrics) eptmiooredven fabrics
resin, can be directly used to provide the wound
prepared) flegkeanppnapequs dibgrseas arfiber misfire egntaining cerbonpgeaus fibers, or carbon
unnecessary to use a base Ia¥ Mor eover, the
papers pigpaseh Arosn Garbaatcspusfibers orise fiben mivdure Gontasniag werbpraedoss fibers
material tqQ provide one or nore |layers of the wound
and opt@péls@;;lﬁgcqn, h@éhre§9htlﬁfé’t topravife the[w‘gl] dressingrf tb@gr@sent invention.
| ayer of the wound dressing . is a porous base,

It is thep gngeqestany 1@ 1P \A Rese RaFhoMREBYE: Hhst @fr‘rP‘é‘I‘aCE‘é‘f? B@tenal can be
conti nuously or discontinuously coated on at | east one
blendedplafoc B BRBRCric Raterin) G Proyide 08 Grmptselalers Of tesHOBAR dFgpsing like

car bonaceous material can be coated with an
Synﬂw“ﬁ&ﬁ@sive | ayer to directly adhere the dressing to the
skin. For exanple (but not limted to), the noble
net al - carryi ng carbonaceous nateri al can be m xed with

0028 ¢ IBRE o OB A5 o Bt B PR p carin
carbona%@o%s l?x?#%mﬁ %%1%9 gorﬁtp'n%oHﬁWopﬁ @8&8}%%&4?%85& Hn %p%agtgy%e portion of

ererore e’ mxX ure
t h
o iR HEOEE OARRNALMAIE AP 2 W vin

adh¢51vE St cﬂrecE? QlRre eydr?ss §Q§ ¥l &irp © %r%h%(ﬁpg%ﬁsﬂo\f Gmifed to), the

e sultable as t esi| ve

noble nf‘é@ﬂ%ﬁfryﬁ CafboRh&Bud fafral @Q) 8O nfik& &Iitﬁ Saltﬁéf"&fh%ﬁ@e @bmponent, so
t he base,” fol I owed by applying the nob
that the mixture is coated on the first surface of the mixture to enhance the bond between the
carbonaceous material and the base. Therefore, if the mixture layer in the wound dressing
comes into contact with the wound or the surrounding skin, an adhesive that does not stimulate
the skin, preferably a pressure sensitive adhesive, is more suitable as the first adhesive. The
first adhesive can also be coated on the first surface of the base, followed by applying the noble
metal-carrying carbonaceous material on the adhesive. If the carbonaceous material is a
carbonaceous fiber fabric, such as cloth, the carbonaceous fiber fabric layer and the base layer
can be combined using ultrasonic welding to laminate the two layers, or simply by adding an

additional adhesive layer to bind the two layers. As a result, the wound dressing is provided

in the form of a band-aid. An optional non-sticky film can be applied onto the carbonaceous



net al -carryi ng carbonaceous nmaterial on the adhesive.
If the carbonaceous material is a carbonaceous fi ber
fabric, such as cloth, the carbonaceous fiber fabric
| ayer and the base |ayer can be conbi ned using
materiall [dyea3iough \u8| £dhegvé, 0sd admaPrévillda vk kaydie endfonment for the
sinply by adding an additional adhesive |ayer to bind
recovery RE thewwoldy orf the shih QurfoRfding,thé Reui@ UNEbrdixamPid)thd Son-sticky film
provided in the formof a band-aid. An optiona
can prevéan-tsd cakyndcedun materiblefrérp plickielg @natotHeheowalr henaake bsdy fluid or
9 material |ayer through an adhesive, so as to provide
pustule gemayated shar¢fadyh candrthing, camewdid ftior diffiailtyrefaemevipngafie dtessing. The
wound or the skin surrounding the wound. For exanple,
material ¢ifgthe 0on-sti¢kykfying islsebected fropr thoembeinhrorestidkyria tleogranulation tissues
material from sticking onto the wound due to the body
of skin,fandicdn be selgetsd filom, Jemexaatpde buheetdimised toandreupuennsisting of nylon,
avoid the difficulty of renmoving the dressing. The
polyesterate8pn.cand gfcomtbenation tharéafky filmis sel ected from those
bei ng non-sticky to the granulation tissues of skin,
and can be selected from for exanple, but not limted
to, a group cansisting of nylon, polyester, teflon, _
[0029] o ffthe bassrayes &f ithswernd drgssing igaipeg-impermgablp.be npbly anctejfcarrying
t he wound dressing js drug-inperneable, the noble
carbonaggqus|matergl wap ge dtf%ﬁilyoarpabe&g%to phicastione peripngd the st syrface of the
bse s Rkl 10 e Tt L it Pl can

i onal rial

terial. t Iy, "th b t .
v con S SR 58 e SRS RS S T Sk B pec, i
e conf 558 Bt 5 b Bpsch S, BB el b vt ot

b ' lied .
ot s 3 BORRGR 5 o s R S P leons v

ase |l ayer usin tra

carbonat ’falgllikelaaésin Pg@?&%ﬁ gﬁ c‘fu%gﬁe;({éog%?& ainﬁ nﬁ{ﬁﬂ@%ﬁ@%{ I9}2)rletlru?tic fiber.

car ponaceo nat ur a or syn

: ' h - fi .
It can af(sq% cﬁﬁglnﬁlhﬁcfh@ E’d?f)%{éﬁeédésﬁbe}. ?@3&&99 %%Hﬁloﬁlhpﬁglesm% leager can be

tionally, an additional ad ve’l ayer can
used bPSLMERR fiRE shifiRtofShERCE afd tﬁ@%aﬂ%@ﬁ&e@ﬁ’sdn{aﬁgial layer to bind the

carbonaceous material layer to bind the carbonaceous

carbonadBORI tdferihAMOEr A tHeBrst stiuFiceS UNfIRFRitivAlT BeN@rbdtfkdous material
t he carbonacéous material |ayer can directly contain

layer catndidét§Sdoviiin b alihdstveC a3 thik fcade) §f AR RABMRGERQMS material layer in a
material |ayer in a

wound dressing comes into contact with the wound or the surrounding skin, an adhesive that

. T b i . | am
layer C%Igyﬁ éax%ltﬂgteﬁ a{oy AR pEQY Ea){j:? bd’slnfﬁ_) r}]]%lt?é’glrll\%g ﬁ'g}délgg ?fri]q ?lﬁlg géjase, the

does not stimulate the skin, preferably a pressure sensitive adhesive, is more suitable.
Moreover, the aforementioned non-sticky film can optionally be applied onto the carbonaceous

material.’

[0030] Pressure sensitive adhesives that are known to be commonly applied in wound
dressings can be used in the present invention. For example, the pressure sensitive adhesives
disclosed in US 4,675,009, US 4,696,854, US 5,536,263, US 5,741,510, US 5,972,377, and US

6,495,158 B1 can be used. The above patents are incorporated hereinto for reference. The
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wound dressing cones into contact wth the wound or
t he surroundi ng skin, an adhesive that does not
stinmulate the skin, preferably a pressure sensitive
adhesive, is nore suitable. Mreover, the
pressur@bénisRivenidhestad w3efit i thekptedehl Mve@ioroRtiuddabdt YardBot limited to, the
applied onto the carbonaceous naterial. [0030]
followikY pEessure sesitivet adhesiae s ivge sn ahgdradsieokN Wedh Scrblec, polyacrylate,
commonly applied in wound dressings can be used in
siloxand, lve potydsodotadiane e nPrefierablizothe @raasgt 8enditive pihesiselimade of medical
sensitive adhesives disclosed in US 4,675,009, US
acrylic glué96, 854, US 5, 536, 263, US 5, 741,510, US 5,972, 377,
and US 6, 495, 158 Bl can be used. The above patents
are incorporated hereinto for reference. The 10
pressure sensitive adhesives useful in the present
[0031] | Ahemouodh diessing dEthe ipogsentriavention chmpptéahatly compese an absorbent pad
foll owi ng pressure sensitive adhesives for use in a
with a ffarér mﬂt spserrd surfagechergimrthe icarbopasieguscmytesinkis appli¢dartaat least one
i sobut adi ene. Preferably, the pressure '
portion §ér$§rdt f[ 15k sydiarssi Fhe jagsarhens nsfl qaacibserb bleed.\ody fiylideand/or other
1 The wound dressjng of the present invention
body e’%?éﬁ“‘b‘b q Biexideya BeRRFYitabl eaW"&B%’@Fb'e%( theapcoviry 1of dhe wpgnd or the
second surface, wherein the carbonaceous nmateria
skin Surr%uwﬂrﬂ DEvamito Lhe mosial ghihe ayerben pagdcan Qr«'éelﬁrtﬁétﬁom a group
ace. The.ahsorbent pad ca ab orb 0 body
COHS‘S“Fg 8% &Ott%&F‘bﬁ"C‘gt%@Pn Hﬁ’&ﬁéf;?teéw r A ‘ﬁr"ggbﬁéa idppqnbination
sui tabl e environnent for the recovery of the wound or
thereof. ho ™ “skin surrounding the wound. The naterial of the
absorbent pad can be selected froma group consisting
cotton artificial cotton, polyester nylon ot her

[0032] V\Wﬂ ny e a of?%‘ré)safi 1and | chlggdg]u%td Al sr%af: ﬁ)o egPHb\]entlon an
adhesrvg rf Q@ F%f‘ﬁ‘:‘] gg#ﬂg the ﬁ&flé ggzgarl %erﬁﬁg 8%2%‘%%5 gn%ﬁ:gtaf'f g gxllil Sform of a

powder, c}?iﬂtlﬂ? eﬁt{e‘? rf'i%e? Ahy {%fto g atf'-t) P)a{lt 1 fs Bne E&kt} ohof ftﬁe?ﬁlrshsurface of the

felt” or s one porti

absorbefli. Eaﬁi SMEJI‘H&FVCW tﬁéqﬁobl@ki’r?é?ﬁl?%pr%l G b(ﬁlatc@ddg%{it\éﬁélycag be mixed

nobl metal’-carrylng ca us nmateri al can

with an”&d’ﬁ@fﬂve VinH than a@qn:@%n‘t’@ the?fidt SheReafthe G8sdebdf tp%ﬁ' %o provide the

first surface t he absorbent pad to provide
wound dressing of the present invention. It is then unnecessary to use a base layer. In this

case, if the carbonaceous material layer in a wound dressing comes into contact with the wound
or the skin surroundirlg the wound, an adhesive that does not stimulate the skin, preferably a
pressure sensitive adhesive, is more suitable. The aforementioned non-sticky film can
optionally be applied on the carbonaceous material layer. Furthermore, an adhesive can be
coated onto at least one portion of the first surface of the base layer, while the base layer is
combined with a composite layer comprising the carbonaceous material layer (carrying the
noble metal) and the absorbent pad. This combination occurs by adhering the first layer of the
base layer to the second surface of the absorbent pad. Alternatively, the composite layer can
be laminated to the base layer using approaches such as ultrasonic welding. As a result, the

wound dressing is provided in the form of a band-aid.
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wound dressing of the present invention. It is then
unnecessary to use a base layer. Inthis <case, if the
carbonaceous material layer in a wound dressing comnes
into contact with the wound or the skin surrounding

[0033] t A® AdRENIVe catbePPREd WEtht Bédond 9@FadRQIf tiRd AU¥BHRhEpAd) Y hich does not
skin, preferably a pressure sensitive adhesive, is

have cafBdn@cédub hritldrial, sHhe tabasletie Wduat &estidg oF tthe fngsdnit ifein to other
optionally be applled on the carbonaceous nateri al

medicall grpehicts felg.t Bedpe hdanddgenohe patch) 68 he skitp @ldtkestnidoraiticles of
| east one portion of the first surface of the base

patientsl ayer, while the base layer is conbined with a
conposite |l ayer conprising the carbonaceous nateri al
| ayer (carrying the noble netal) and the absorbent
pad. This conbi nati on occurs by adhering the first

[0034] | alfer vodundhdressiag eof dlyerpressnt Heventioondars Laptiaodlyofecotitpeise other
absorbent pad. Alternatively, the conposite |ayer can

therapewécal lsniantiye dearapanieatsbde e pravyds  adslits nEptiwmhtécs berefits.  The
as ultrasonic welding. As a result, the wound )

therapewfically | aghive scopmovericenni pither dbef ncarporated hntadthaldyeriwith the noble
[ 0033] An adhesive can be applied to the second

metal-cargyipg cearpgnacequs apaterigbner sagt ingividvaldyas aotepangtpy dayer.  If the
car bonaceous material, so as to stick_ the wound

therapew%x.aﬁe%ﬁomﬁ@e& aadbthe GarRnpAcsoyR materinl Hidividyally exist in separate

cts (e.g., .a tape, a bandage, .or a patch) or to
drug layfe 'ﬁﬁ.lwer CPBiRinag tedraghonarequs |realerial mﬂé\BF @.lﬁcg bptmn]the base

und dres of the pre ent vention can

layer ar&ﬂﬁn $| @yeeon% T ai%@e/srpa&n%eﬂsme%pﬁ@ébove a porous
nts t o pravide ad |t|o t her gpeuti c efits

base with fR“Bpiigedis Ry oaierie lafﬁsm VR (e frigylabér can be

the aforence(r)n oL Elglges{vrf]:tlg trht%atI Y &lat p c bclne ous material layer but
et A 1D f’%?ou i agonagsaup

carrylng car ponaceous

compn% E?ﬁevt'hg ?Ldtyclapg aal\%ec%?r[ %BgntL aylereferabéy,t Eg a%haeIsBIS he dxgg layer is

erapeu actl nponent an

a preSSL[IE"sngslltﬂle Adﬂgél¥é g&ﬁh&%{lﬁﬁl&)l #3r §§vg9cru?atn§0 sgéalf%].l %nyalge{rgaéwely, the

er contal ni e car onaceous nm

carbona@ (ﬂfserqatgﬁﬁl"\ﬁﬁ& {)atﬁebé) Erted ﬂlyﬁét%/@é}pt}kh%odﬁﬂdg lL%}"E &i‘.e. | Pase layer,

IS case ase yer can as nenti

drug la?erp@ir%‘lﬁlce(hﬁstﬁat%ilha% &aﬁﬁggr i #%rc{gi‘} erfrl th@ﬁ?ﬂﬁféally active

onto the base. Mreo ayer’ can

compor@B@rﬁlﬂeﬁi{:&sﬁﬂﬂﬁ%@ﬁQ@%HH@Sl\L@&’(ﬁﬁpJJéﬁ{s ihShé€ ARiLAySRI@n d}MRer be the

car bonaceous material |ayer but
same or different.

[0035] Any therapeutically active component for healing skin wounds can be applied to the
wound dressing of the present invention. For example (but not limited to), the therapeutically
active component useful in the wound dressing of the present invention comprises an antifungal
agent such as erythromycin, tetracycline, clindamycin, cephalosporin, acrisorcin, haloprogin,
1odochlorhydroxyquin, tolnaftate, and triacetin, as well as a drug component for trauma, burn,
and scald such as centella asiatica, econazole nitrate, mafenide, mupirocin, and povidone

iodine.
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conprises the therapeutically active conponents.
Preferably, the adhesive in the drug layer is a
pressure sensitive adhesive conponent suitable for a
per cut aneous patch. Alternatively, the carbonaceous

[0036] M@ipeionally, | tay eWoeN dRsih G SAT thedpriebenP GhV@RIBnt &8 FiMhed!lddehprise a
| ayers (i.e., base layer, drug |layer, carbonaceous

protectin@lset ah tHeagkedrior d0acdrafghd myetial Ry@rwigich codthi@s a pressure sensitive
therapeutically active conponents. and pressure

adhesivs dti®i hatedalaldpasianebeco dp@niapdrs a icarboRgced sl ghakeriab 1 B/ef, @t a separate
either be the sane or different. [0035] Any

adhesive hayreapeuiroteal thg maateiiale Thepomentive floyer baabé agirgfké material layer or
wounds can be applied to the wound dressing of the

two mafsrigh lyersiwhiempartially Forrlapyeadpbthe butnyniatown proteetive lyers useful in
the therapeutically active conponent useful in the

wound dxgesiaigsdraadsiuged of the peespntaseantion.nvEert dxempleo(pt it dsnisad to), a film
antifungal agent such as erythronycin, tetracycline,

consistiag i ¢fd amy @i nmotse fivalfdlloyang rmatadals swnchbe usnhlaeptthogprntectlve layer:
|odochlorhydroxy uin, tolnaftate, and triacetin,

polyurethsne, ayloa, dralyane lgﬁp eabrsellylase,  palviay! tshlonide, em&vvsmél dichloride,

as centella asiatica, econazole nitrate,
polyoleﬁﬁf(@sp §&yl wp\ﬂmdeqqtate 5PRP1YYBGH @elvethylesei and poiprppYgey), polyurea,
ignally mound dressing of the present

and po‘?c’??\tﬁ%rﬁ? B@ﬁob’ﬁﬁly if tererhthlgiedr i se a protective Iayer on
the exterior surface of the material |ayer which
contains a pressure sensitive adhesive (the materi al

0071 | 50587 Pl el Lo SFBE A e i
s s B kB P, 18 Sty o

p.eac ot her Ctl e la ers us

contents o%rl uﬂ{fseq mvent10n WIM %n%ﬁhg rQ ?lﬂg pal’C8% to tEe Arawmgs

re I Ngs can e use
Nonethélgéégﬁxtg'r%vaﬂ: ?ﬁa& %Eg?ﬂe%o gr%ﬁwﬁl a%fgonfrth})ﬁHe Iic al rpr%‘[rorll%r}Ji r§1nce they
oy 8 S L1 e 10

ponV|nyI dlchlorlde polyolefln (e.g., ethylene
vi nyl acet at e copolynEr pol yet hyl ene, and '

p ) found- i
[0038] pgngylg{ ‘P;%}ri{)e\ﬁg %tsé%eggh%oﬁfg%e%m%g% é’felﬁE %Y(ouglﬁ dessing of the present

inventidn€ GFH¥RI R e Uﬁﬁlﬂd'd?estsﬁ% 1404 ekl 85 fdrgkafthig LhoMES e patch (1)
invention is brief
contains a base layer (10) with a ﬁrst surface (11) and a second surface (12), an antimicrobial
layer (20) on said first surface (11), and a protective layer (40) on said antimicrobial layer (20).
The antimicrobial layer (20) comprises a pressure sensitive adhesive (not depicted) and a
silver-carrying carbonaceous material (30), as well as an optional therapeutically active
component (not depicted) for healing trauma, bumn, or scald wounds. The carbonaceous
material can be activated carbon, graphite, carbon, or a combination thereof; preferably,
activated carbon, porous graphite, or a combination thereof. Some examples include (but are
not limited to): activated carbon fiber, powder or particulate charcoal, and/or porous graphite

such as flexible graphite or extended graphite. When using the patch (1), the protective layer

(40) is torn from said antimicrobial layer (20) and then the patch (1) is applied onto the wound
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mentioned to facilitate the explication of the present
i nvention. The technical features and contents of the
present invention will be further explained according
to the drawi ngs. Nonethel ess, the relevant draw ngs
or injurdd Forfidh ofihe WBdPGEAItEE Sl EhthiiMgaRé MlmitfadRA 14yeP 30).
-since they function to express the features of the
present invention only. [0038] Figure 1 shows a side
vi ew of an enbodi nent of the wound dressing of the
[0039] PFREANL shbWwy entide viewtEr@bthet Reboaumiht Gf @RS i@t Sdréssing of the
patch (1) for healing a wound. The patch (1) contains
present invieasien. | afterschdmitiopdtth @ ) fcbtitains svabataged (10) wathch first surface (11)
second surface (12), an antimcrobial [|ayer (20) on
and a sesandisurface (129 parf atmnitibbjal lged(29) pn chid dirstwartheyy@n ), @4g layer (50)
on said antimcrobial |ayer (20). The antim crobia
coated drayad apfblicrobiapldyse$2(), pnd s quotecthenkiyen (40) adhesd dmg layer (50).
(not depicted) and a silver-carrying carbonaceous
The drugdaysri(50) (cB0ins apreasiré sensitive adpesion@iot tig@ictaglartd z tlerapeutically
active conponent (not depicted) for healing traunsg,
active cpmppnent (et alegioirsi) fershealing buar #nshsselsowgundsat dhe ahtimepnobial layer
. be activated carbon, graphite, carbon, or a _
(20) is ecsnppsadof arsilveeeasniing srbpracgpnsymategigh andamen adser ys,an adhesive.
orous graphite, or a conbination_ thereof. Sonme
The car usdnaterial ¢ae be peivaigdecarhpsy, graphite.«grhos) or aeembiaptsen thereof,
arbon fiber, powder or Earticulate,charcoal, and/ or
preferabﬁbr%ﬁﬁ%/a@fi afHPQTe POSOR SERPNIE. e BI CopingikIn thegsof ey Pamg ekxamples

o B S VD A BB ey RO A SELLNE o
s G e BB L VBB e e, e
oS BRSPS A0k 80 s o
wound %gﬁﬁlﬁéd(“%ﬁfg% bFfhe GGG mé Bt gg:%nilt%%g-r%% GRSDRTRN(s6).  Optionally,
o 58 e S5 P ol opis

drug | ayer (50) coated on said antim crobial |ayer
(20), and a protective layer (40) on said drug | ayer

[0040] gg%re 3 RSwarMGab AY&h oéfggbthgplgﬁ%i)oﬁ%}]%t gffqﬁé Woand dressing of the

Itrve adhesive (no epi cte

t; U | i n epi far .
present ﬁ}?\?ernﬁQﬁ, Wwh&Rld Yhe R684 dﬁ\rl\ééﬁlﬂgggl% azB QU 0BIEPTF gl)3151 B a Ipartlally

eal'ing burn and scald \ e antim croni aye
enlarged 48 vieW Gp@lﬁogﬁﬁeﬁl 0@). SIAsV&&piGad Y IFigLrEA 5 RARAAELOUR gauze (100)
a

materi al and may so have an adhesiVve.
contains a fiber fabric base layer (110) that has a first surface (111), a second surface (112) and
an antimicrobial coating (120) applied onto at least one portion of said first surface (111). The
antimicrobial coating (120) contains a silver-carrying carbonaceous material (not depicted) and
a pressure sensitive adhesive (not depicted). The carbonaceous material can be activated
carbon, graphite, carbon, or a combination thereof, preferably activated carbon, porous graphite,
or a combination thereof. Some examples include (but are not limited to): activated carbon
fiber, powder or particulate charcoal, and/or porous graphite such as flexible graphite or

extended graphite. In this embodiment, when the silver-carrying carbonaceous material is

carbonaceous fiber, the carbonaceous fiber can be directly incorporated into the fiber of the
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The carbonaceous material can be activated carbon,
graphite, carbon, or a conbination thereof,
preferably, activated carbon, porous graphite, or a
conbi nation thereof. Sonme exanples include (but are
base layw@t(110)M The chbphackotd idéeehnCAED BB dircbty usdiorite Hke layer (110),
particul ate charcoal, and/or porous graphite such as
making fit \exiebdsearg t@hdictan adhestvd @neled afhaditibh# fibdhmgerisi ng t he
patch (1), the protective layer (40) is torn from
said drug | ayer (50) and then the patch (1) is applied
onto the wound or injured portion of the body with
[0041] t Rgusd 4lehamvrd sihematic tiagrain ufjadalyeren(tbdimenDpf thenadungd, dressing of
anot her drug layer is placed between the base | ayer
the pregend)nvgntion, ehareini the cvainidadressiypis ¢ 2apd-ajdd(A0). FFigureeS 3hows a
shows a side view of another enbodi nent of the wound
cross-segtienad ivigyv along thiae Spr eEBigurd hvehs depictediie Fegunesthandibuthel band-aid
dressing is a gauze (100). Figure 3Ais a partially
(200) cesripiap géumt &yey (& )élﬂatthae agfér@tz@lrfapw?ll)mdopeﬁﬁconéaunfwe (212), a
Figures 3 and 3A, the gauze (100) contains a fiber _
pressurg sgsittvenibesive(240) (coatsyl emsaid Hirst surface 4211y e gptimicrobial fabric
,. a second surface (112) and_ an_antinicrobia

layer (%thprquablyzmmwﬁ.@dth@nffe@teawﬂ Badesoyep b2 i opndfwo protective
I f 111 Th t bi al ti
lavers (R0 phicrwasily B etanEhoaibely i G cRMBUTAbEb G Ralr @30 s o

not depi.cted) a ressu senS|t|ve ad eS|ve ﬁnot

gauze Q¥ &P Sm%hé &lg‘iﬁbaﬁa@ssugar acpqus| fibgh preterahly.y siwg-carrying
s T 8 S i oo Tl AET e, e

an“mlcrr?ﬁ?? 5 D35 ees 5B B Bafep Fo At difet S5 non-woven
fabric 0? lq{eb;ef %#ﬂ)e@tc%n&lanal{négﬁ‘ver-c%prd/ %(r]pe oogl(rz)lcge; uJ ri%%hl t(?;%tﬁo%%ﬂy,aasdrug layer

(not deﬁ&g@d\kﬂﬁ Qhoth@p(‘ﬁﬂ tcla %hén\f?{) g@cﬁlﬁﬁ tlﬁgm%af) NG SAHBwounds can be

car ona eous car bohaceous

applied Bht%ecﬁ Enikéi?ob‘f]ﬁl ﬁ%&} P{j %w%pﬁeaﬁgﬂohﬁttﬂer u@&fn@elﬁ%&s of

ase la he carbonaceo I ber
al so be dlrectly used as the base | ayer (110), naklng
it unnecessary to have an adhesive or even an

[0042] aﬁﬂﬂh% Al dhdstiag olff%eﬁrese&lp%%ntlon': WAHE ShencHIOWRtaR is carried on the

schemati ¢ di agram of ‘anot her enbodi ment of the woun

activated lc8fbdh 9 p@foust%ﬁ)}ﬁ)t’é eHRctiVAIE Birb&D potthi® ERIpRité BV orbs and
: dressing is a band ai d (200). Figure 5 shows a

aggregafdsOffe- i6lobeNalosél @V the ORBurld NiRessmg Bh frs WhiRcd. Ahe activated
depicted in Figures 4 and -5, the band-aid

carbon/porous graphite-carried noble metal proceeds to destroy the absorbed/aggregated

microbes to provide an aseptic condition for the wound, promote the wound occlusion, and

reduce scarring. Moreover, in the case where the activated carbon is used to carry the noble

metal, moisture does not need to be added to activate the noble metal because the activated

carbon absorbs moisture itself (normally 5 to 20 wt%). With this simpler manner, the present

invention is still able to attain the desired antimicrobial benefit.

[0043] The present invention also provides a kit comprising the wound dressing of the

present invention and a fixing element. Any device that can locally fix the dressing can be
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(200) contains a base layer (210) that has a first
surface (211) and a second surface (212), a pressure
sensitive adhesive (220) coated on said first surface
(211), an antimcrobial fabric |layer (230) preferably
used asPB§ifixige’nAt. t M rckamdle Mut Ae libAkE topWRE AxZdd lemRA could be
two protective layers (240) which partially overlap
tape, a adhgepbhepatclhe antim crobial fabric layer (230) is a
gauze layer conprising a silver-carrying carbonaceous
fiber, preferably, silver-carrying activated carbon
fiber. Although the antim crobial layer (230) is
[0044] d&he pteseht myveatigafizther pfoeideanh iantimicodbiall congppeition Z&Otppical use on
can al so be a flexible carbonaceous material sheet or
skin. Bhencompusitem congiyises a @arbonb@oup apariat end an riffective amount of noble
silver-carrying carbonaceous fiber. Optionally, a drug
metal chrgigdron {heotarbleptemedhateiialh Thotchshonareoys congohentseleded from a
heal i ng trauma, burn, or scald wounds can be applied
group condigfinghel agitviateid cqadisinalgraphiter carb@o)ortaocenbinatien thereof, preferably,
. additional therapeutic effects. [0042] In the wound
activated casbonnppreps giaphiss, s @ rrombinasing ithareath e Semetexamples anclude (but are
. metal is carried on the activated carbon or porous )
not limiggdatep;j ackivated sarhen ifipst, dewesr popdrperlatgschgrcaplh ard/or porous graphite,
actively absorbs and aggregates the m crobes clogse to
such as; flexibls faphiceds pHgndsd grahits, r Tdeaiobls el tis \sglegigd from a group
. .carbon/ poro graphite-carried noble netal proceeds to
consistipg Gy ¢ %f’h%‘)lﬁ’bg HoUNa gty OPPFH GHishe@dt & Goptnagien thereof.
n aseptic ¢ ndLiion for the wound, pronote the wound
Preferalgz,é YLYDRME P S'HVE&Huce scarring. Mreover, in the case
where the activated carbon is used to carry the noble
metal , noi sture does not need to be added to activate

o045 oSBT BRSPAEH: {0621 P SRR IRt n
e B AOORGF 3, BOESVGRT AT B, B ph o o
iS5 REGIAAT, AAEOLIIR Sl BB, Al o SATMEL STy 000

to 30 W{C‘ﬁ),)é;iérgﬂzrﬁl)e Wl'tOﬁ?W/?& fife tbﬂﬁge@%{“ i Q:iolé%g%ittﬁn.}:gl? is preferred

si ng ¢an be 5 used as t X|ng%e

that theg?éémplrﬁetﬁlb Wt cRAEd lon™ tc@ﬂ)ohgéeou%] !?ﬁ?tériieﬁi i]ﬂgpl_eﬁli@tﬁ?c@tfoﬁﬂ.ul %o more

tape, a bandage, or a patc 0044 e present

effectivél)ViRItabO e HEBIBGheBl WHsIRfh BhtitlIoBlal a0¥if), it is preferred for the
conposition for topical use on
carbonaceous material-carried particulate noble metal to have a grain size no larger than 200

nm, more preferably, no larger than 100 nm, and most preferably, no larger than 50 nm.

[0046] Optionally, the composition of the present invention further contains‘a therapeutically
active component in a therapeutically effective amount. For example (but not limited to), the
therapeutically active components comprise an antimicrobial agent, an antifungal agent, or
other therapeutic components for trauma, burn, or scald wounds. For example (but not
limited to), the composition of the present invention can optionally contain erythromycin,
tetracycline, clindamycion, cephalosporin, triclosan, phenoxy isopropanol, chlorhexidine

gludonate, povidone iodine, acrisorcin, haloprogin, iodochlorhydroxyquin, tolnaftate, triacetin,
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skin. The conposition conprises a carbonaceous
material and an effective anount of noble netal
carried on the carbonaceous material. The carbonaceous
material is selected froma group consisting of
centella@&iatiVA e€6hat ol hidtbate, h ARMIE, SnuSiAIcR And/BF pévi8SHEIbaARE! ON
t her eof , preferably acti vated car bon, por ous
graphlte or a conbi nation thereof. Some exanpl es
include (but are not limted to): activated carbon
[0047] f bedditigOWsl ée &0tiveaohipoHert,ethe dhiposition HTAHE prasertOimSention can
graphite, such as flexible graphite or extended
further @n#gihiatnen-tdtie, pinbheaceidtdly dnd skél scemdblercanien djluent) and excipient
consi sting of silver, gold, palladium platinum
suitablecfoppepicalzusec, Tanctasriarpdiluemt exaipitiigraadfthe sfandérdr ddskey of known
the noble netal is silver. [0045] In the conposition
pharmaaflogiba apertsetan banfemtli ionJStHEIQWHUBL. ofTht enteots| &re incorporated
nmetal carried on the carbonaceous' material is not
hereintocfor réferghge.as | ong as its amount can provide the
desired antimcrobial benefits. In view of the wei ght
of the noble netal per se, it is typically 0.0001 to
O wt% preferably, 0.001 to 10 % of the tota
[0048] V\Ehg lspmpesitiofe ferotepirs| useoaf thet presen ieventipe fan theain yagious dosage
noble netal is carried on a carbonaceous material in
forms, sygh o5 gehi paste, pimentTereHBr @Nulsivn Rt SUTRANgione| dhe Boklpenctal-carrying
nobl e netal ions with antimcrobial activit S
carbonagequs dpstetial s hepaixed ayighy #&@mawwubﬁ@@ %Heefdlmer diluent, or
art|culate n?ble nmetal to have a % rain

excipiettiiag] ofiss OPfigal g e il A Rt OV R desired
dosage B30, o3t E5Aelg Esﬁ‘@bﬁs agmdaﬂ P Groutthe SPEEH of gk past is added
to the ajpfal B of Z’E%efi{ o eyt PRE Cﬁé%mn‘?%?ea%a‘i FEF ban be used
as the gl Rl o et Sﬂ’%‘%enw?ﬁee BRPHCBE e ) affminum starat
and hy@&‘égnﬁééﬁ 9%1011%%%}?% 8 2% TN thFr PG| t?rﬁ%%ﬂé’lg c%ﬁﬁl%§é rivative,

sca woun For éXa

polyethgleﬁ% gfé/tgolt Qﬁllc?ﬁégeb POHRS lsﬁw?:”ac?cf t£1@ o’d ﬁﬁf“tﬂ}e t!h@%égm:énoge used as

y co ain’er

the exc1PlehP$gﬂmﬁ'd?'ﬂ1 &%ﬁﬁ%ﬁfﬁ%ﬁ ?Eﬂerbre{em ﬁllvgﬁt% mrmc,eg)ongof paste, o1ntment

sopr apano exi |ne donat e, povi
cream. Qi ne, acrisorcin, haloprogln i odochl or hydr oxyqui n,
“tolnaftate, triacetin, 16 centella asiatica,
econazol e nitrate, mafenide, nupirocin, and/or
povi done i odi ne.

[0049] It should be noted that the major difference between the present invention and the
prior art lies in that the noble metal, which has an antimicrobial characteristic, is used in the
present invention in the form of a carbonaceous material-carried noble metal. With the use of
activated carbon and its ability to absorb moisture itself, the composition of the present
invention can activate the noble metal to provide an antimicrobial benefit without adding
moisture. Moreover, using activated carbon/porous graphite as the carbonaceous material due
to its ability to aggregate microl;\es, the present invention improves the “passive” characteristic

presented by the prior art, in which the noble metal only kills the microbes upon contact. That

is, the present invention actively destroys microbes. Therefore, the present invention is
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[0047] In addition to the active conponents, the
conposition of the present invention can further
contain a non-toxic, pharmaceutically and skin
acceptable carrier, diluent, and excipient suitable

suitableffBf udeQRisft@dtions Rnowi th HhidpribLhrt whietd 88 hobl@Xedt#lk 8t topidMYy used on
the standard doses of known pharnacol ogi cal agents

skins toC@d3tro® rhietobds aid ihibit G2 growvtiBzso d® FOR{dRN SupREer antimicrobial
i ncorporated hereinto for reference. [0048] The
benefit.conposi ti on for topical use of the present invention
can be in various dosage forns, such as gel, paste,
oi ntment, cream enulsion, or suspension. The noble
netal -carrying carbonaceous material can be m xed
[0050] wAithotghethp ipeasemtarvanition hhybeenchpdasbl ebaar theatisclahuraidots not limit
or excipient and ot her optional active conponents
the presentiénveatiopt i Rersamschavirgnsrdimarprshill de thdhaertdexsi meke any changes or
dosage form For exanple (but not limted to), a
modificgiignsalwithovhi depertivg  dlonyehe i syringgadt seapeadfiethe preseite invention.
aqueous or oi| base to fornulate a facial mask,
Conseqntlynta scopsrof praseqtion\od therpresent invenisandis basedidnethe glamatiastached.
base. Dependi ng upon the inherent properties of the
base, al um num stearate and hydrogenated | anolin can
be used as a thickener. Starch, tragacanth, cellul ose
derivative, polyethylene glycol,. silicones,
bentonite, silicic acid, talc, or a mxture thereof
can be used as the excipient to provide the
conposition of the present invention in the form of
paste, ointnent, cream or gel. [0049] It should be
noted that the major difference between the present
invention and the prior art lies in that the noble
metal, which has an antimcrobial characteristic, is
used in the present invention in the formof a
carbonaceous material-carried noble netal. Wth the
use of activated carbon and its ability to absorb
noi sture itself, the conposition of the present
i nvention can activate the noble netal to provide an
antim crobial benefit w thout adding noisture.
Mor eover, using activated carbon/ porous graphite as
t he carbonaceous nmaterial due to its ability to
aggregate m crobes, the present invention inproves the
"passive" characteristic presented by the prior art,
in which the noble nmetal only kills the m crobes upon
contact. That is, the present invention actively
destroys m crobes. Therefore, the present invention is
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17 suitable for use in situations known in the prior
art where the noble netals are topically used on
skins to destroy m crobes and inhibit their growh, so
as to provide a superior antimcrobial benefit.
[ 0050] Although the present invention has been
di scl osed above, the disclosure does not limt the
What ispil@sedtis:i nventi on. Persons having ordinary skill in
the art can make any changes or nodifications w thout
departing fromthe spirit and scope of the present
1. A WOlHEREERMe, cSAPSSHLEtalbonalddts maﬁg%dwe&ﬁmém %&ied on the

the present invention is based on the clains attached.

carbbBadlld@é rhitefAlaiviREeih Ssaidl -caddoéedts dhaesAING: sQOMRI IRIM% group
a carbonaceous material and a noble netal carried on

condiftthg SRIEHONRE @%ﬁn,"@rﬁ?ﬁte,a barb¥hedn@i dlconifatfcd’ tReRBE A Said noble
material is selected froma group consisting of

met&lGE bdladted! from D@Bup g6mting ®f sibwdr M, paladiame praBhaat édpper, nickel,
t hereof, and said noble netal is selected froma

cobgt, @iz, ahs tahbingtisd theiebfier, gol d, pal l adium pl ati num
copper, nickel, cobalt, zinc, and a conbination
thereof. 2. The dressing according to Claim1, wherein

2. Thet(n@sslfrg ?&Bﬁﬁlfg’ktﬁcf%hef,i eréi tﬁ@ L:%Bﬁ'ﬂzegﬁsoma riagfsosléfkgteg from a

cons I ng of” activated carbon, porous graphite, an

gro%&_msﬁﬁﬁé 8PadiVele8 Riirbos; pol & ﬁ'ﬁﬁ’rﬁ%‘, B REGABidL N hereof,

aim 2, wherein the porous graphite 1s selected from
a group consisting of flexible graphite, extended

hi 1d nbi ' f. 4. The d [
5. oot o RNl PR, ZaisPn fhE aF B abinbar afISHE fm a group
I h , ' ' I .t h 200
con§ il ARINC R Pl EBleoalEfels affe yonpipg e M

conprising a flexible base |ayer having a first
surface and. a second surface, wherein said noble

4. Thefressingageerdingdo CAdBohatissts s#id mebleanetalds sidvsamad hapa ggain size of
| eas on8 ortion of said first surface. 6. The
no lgreerthan 404y ding to A aim 5, wherein the noble
net al - carryi ng carbonaceous nateri al
5. The dressing according to Claim 1, further comprising a flexible base layer having a first
surface and a second surface, wherein said noble metal-carrying carbonaceous material is

coated on at least one portion of said first surface.

6. The dressing according to Claim 5, wherein the noble metal-carrying carbonaceous material

is attached to the first surface with a first adhesive.

7. The dressing according to Claim 5, further comprising a second adhesive coated on the

carbonaceous material.

8. The dressing according to Claim 6, further comprising a second adhesive coated on the

carbonaceous material.
9. The dressing according to Claim 1, further comprising an absorbent pad having a first
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10.

11.

12.

13.

14.

15.

16.

17

18.

is attached to the first surface with a first
adhesive. 7. The dressing according to Caimb5,
further conprising a second adhesi ve coated on the
carbonaceous material. 8. The dressing according to
surfideddn® § sedoult tshiffhice; AWHRKdif isfig rdbELMmenl catNiag ici®oafbas material is
on the carbonaceous material. 9. The dressing
coated ofaradleag dne poHtionofbaidffitst suefcconte abdofgenipadibsor bent
pad having a first 19 surface and a second surface,
wherei n said noble netal -carrying carbonaceous

I e i,0 '
TRESIg, SR 1A, 3 hERE CRBrRRE RofkuB8) i o e
(mﬂﬁﬁg&%q§ﬁﬁ“§Q1CIaln19 further conprising a non-sticky

I mon the carbonaceous material. 11. The dressing
accordlng to G aim9, further conprlsing a flexible

Se. Ia n surface an .
The Pt | Culin . Sitesr s flepR S Gy pavin a fis
Surflfl$ :%Sénitdbal SQ:%% aés) sélrfa%;ev?herella Sal$ﬁié ttanti)lg{% gsac%gae (O %Zeatst one portion of
g a therapeutically active
Sald%@é %]rr%lﬁ 8%%31%;@?6% S|png according to Caim12,
mhereln said therapeutlcally active conponent is
sel ect ed fron1a rou consi sting, of erythronycin,
Thedsessingypcporing e ﬁfEWﬂPFY ce@ﬁﬁauns%mrawutw% iy cpmponent.
hal opr ogi n, |odochlorhydroxqu|n tol naftate,
triacetin, centella asiatica, econazole nitrate,
Thendiessmgl @ccamdipg rtocClajm pkdy i wiloaneini il tleerapmentcally active component is
conbi nation thereof. 14. The dressing according to
selegedifrom a2 gwhgreonsistingo ferpthsamypin, detrapyelind, ghndamycin, cephalosporin,
non-woven fabric, or synthetic skin. 15. The dressing
acriggreior dhalgprosing widaehlorhyikoxpquing Helnefiatsonaizedins centella asiatica,
material is in a formselected froma grou )
ecopazAle niratggmafenigdgyimepirogiypoyvidoae iqdingepand g ﬁ@@gmah@mﬂ@reof-
conbi nation thereof. 16. A kit conprising a wound '
dressing according to Claiml and a fixing el enent.
Thelressitigeackortlingao @aliml wheréh shedréSingi svovien fablfie, fidncimogen fabric,
elenent is a tape, a bandage or a patch.
or synthetic skin.

The dressing according to Claim 1, wherein the carbonaceous material is in a form selected

from a group consisting of powder, particle, fiber, sheet, and a combination thereof.

A kit comprising a wound dressing according to Claim 1 and a fixing element.

. The kit according to Claim 16, wherein the fixing element is a tape, a bandage or a patch.

An antimicrobial composition for topical use on skins, comprising a carbonaceous material
and an effective amount of noble metal carried on the carbonaceous material, wherein said
carbonaceous material is selected from a group consisting of activated carbon, graphite,
carbon, and a combination thereof, and said noble metal is selected from a group consisting

of silver, gold, palladium, platinum, copper, nickel, cobalt, zinc, and a combination thereof.
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19.

20.

21.

22.

23.

18. An antim crobial conposition for topical use on

skins, conprising a carbonaceous material and an

ef fecti ve anobunt of noble netal carried on the

car bonaceous material, wherein said carbonaceous
Thermatigidrobial SonfRIstvihe@dcdrdg ta QIEiAUIS, GAHREdiS tHe@rdhaceous material is

activated carbon, graphite, carbon, and a conbination
selettaéfmai o groub sansiktinghifeactivdted carbos,epcecisegraphi@Nand G €viibination

consisting of silver, gold, palladium platinum
therefpper, ni ckel, cobalt, zinc, and a conbination

thereof. 20 19. The antim crobial conposition

according to Caim 18, wherein the carbonaceous

TheBin@ifiétbbiab coPbaGSE Acédr@iM Ao I RHR 1B AMPEih NHe Porous graphite is
activated carbon, porous graphite, and a conbination

seletto@ fi@af a gAfip chisistil bl &diBIe igPdpheieNexeGided @FapBRE e \&®mbination
to daim19, wherein the porous graphite is selected
therésfom a group consi sting of flexible graphite, extended
graphite, and a conbination thereof. 21. The
antim crobial conposition according to C ai m 20,

: : ) o Lyve o i o
e AL RS, Ikl SHSESD PO i v
and gggt‘f%) : i gigpoprﬁ,c]]gf [ A3nbBo G m 18, further conprising

apeut 1 cal active conponent. 23. The
antim crobial conposition according to Caim 22,

o SRR RSP B Ty Y R Sl terapenicay
adi%g%;ac c“ine, cl i ndanycin, cephal osporin, acrisorcin,
“dfga} S?n, i odochl or hydroxyqui n, tol naftata
triacetin, centella asiatica, econazole nitrate,
maf eni de, mnupirocin, povidone iodine, and a
The cp#plierabiab gompestiempccopding Th£laint 23 whespinathe therapeutically active
conposition according to Claim23, for use in a facial

compgngnt 1s sefected from a group consisting of erythromycin, tetracycline, clindamycin, .
cephalosporin, acrisorcin, haloprogin, iodochlorhydroxyquin, tolnaftata, triacetin, centella

asiatica, econazole nitrate, mafenide, mupirocin, povidone iodine, and a combination

thereof.

24. The antimicrobial composition according to Claim 23, for use in a facial mask.
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