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use of a noble nmetal such as silver, gold, palladi um
noble Mktaplcatriddush a@ractivated carbon or porous graphite. In particular, the present

invention actively aggregates and destroys the microbes close to said composition and wound

dressing to prevent microbial infection.

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
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“an alloy 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 5, 782, 788)
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[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.



2 [0006] Moreover, as known by persons with ordinary
skill in the art, the above-nentioned noble netals
can only fight mcrobes in the presence of noisture.
Therefore, for practical use, the nedium nust always
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to the present invention, the carbonaceous nateria
menti oned herein can be in the formof a powder,
particle, fiber or sheet unless otherw se specified.
[0007][ o0®opresyé intjnéien rofatesHe amodwe dormatvadnthe dherppeutic application of a
provi de a wound dressing conprising a carbonaceous
noble ygtabmithl an antimaisrebigteaffect cdnra pgfasredacrabadiopric dsupresent invention
material, and, optionally, a flexible base |ayer. The
can activelpageresaitiandhiier dpsroyi micsahes 69 astor ¢fetixelyredyse, and even prevent,
) c?nsisting of activated carbon, graphite, carbon, and
microbjal infg¢fidat i on t hereof, while the noble netal is
selected froma group consisting of sliver, gold,
pal | adi um plati num copper, nickel, cobalt, zinc, and

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



“conbi nation thereof. The dressing can optionally
conprise other therapeutically active 3 conponent(s).
[ 0010] Anot her object of the present inventionis to
provide a kit conprising the wound dressing of the
invention and a fixing elenent. The fixing

CO"WOE?E nt can be any device that fixes the wound
dressing to the skin. For exanple, the fixing el enent
coul d be tape a bandage, or a patch. [0011] A
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optionally conprise other therapeutically active
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"coincidentally" comng into contact with the noble
netal, the enbodi ments of the present invention adopt
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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




~invention provides a sinpler way to attain the desired
antim crobial benefit. BRI EF DESCRI PTI ON OF THE
DRAW NGS 4 [0013] Figure 1 shows a schematic di agram
of an enbodi ment of the wound dressing of the present
i nvention, wherein the wound dressing is a patch.
[ 0014] Figure 2 shows a schenatic diagran1of anot her

enbodi t d dres sent .
[00]3] rTI’-Ql %rterﬁgnr]lowv%ae?céiew gla Fany ? rgg&oﬂlmein op[h (Elhnd dressing of the

dlagran1of a further
I“awnlggégl g&% 'ﬁﬁgﬁ%ﬁﬁﬁ S§ﬁg33|%h&]of the present
i nvention, wherein the wound dreSS|ng is a gauze.
Figure 3A shows a partially enlarged top view of the
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ano rther Odl nt of t woun ressing o
the pretsé}ﬁ 11Weﬁ§§xmwﬂepé4§Mé Q@und\m%sﬁ{gnistarﬂ)‘ﬁtcﬁound dressing is a
band-aid. [0017] Figure 5 shows a cross-sectional view
along line 5-5 in Figure 4. DESCRI PTION OF THE
I NVENTI ON | NVENTI ON [ 0018] The wound dressing of the
[001 S]DVIGF%U SHOORNY beHRn@ADRIdesaS of adRfthanasiRidentedfahé dlound dressing
nobl'e netal carried on the carbonaceous material and,
of the pfebém i enyion aviidréixithd @obid erekdlgis a ghee. f Fxrdl A shasea partially
| ayer conprises a first surface and a second surface.
enlargebhep v ef thefgalizecar ryi ng car bonaceous material is
applied onto at | east one portion of said first
surface. [0019] The flexible base layer in the wound
dressing of the present invention can be porous or
[0016]dr kiguierd shores bl ssherhiticadparane ob mnbthed fatletr iesmbddsnene abf the wound
the flexible base is suitably conposed of a porous
dressingatfehd priesenp mayketiarh whendin thenpounddhiessingas abamd-didl . 1 f a
patch is desired, it is suitable to adopt a
drug-i nperneabl e base. Materials that are
conventional ly used for prOV|d|ng a _wound dressing
[0017]ankigniset shomes agsesssegmaliciewralenedine rpén Fiear
requi renents can be used in the present invention.
The porous base can be prepared from for exanple, but

not limted to
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,



"5 a woven fabric or a non-woven fabric, conposed of
one or nore the followng materials: natural fiber,
pol yol efin fiber, polyester fiber, polyurethane fiber,
pol yam de fi ber, ponceIIquse fiber, and cotton

referred. Pol

‘ wov%{r?fviisr 7 SRR oL TR ﬁpogrnfgawpée”ﬁéigﬂlowing materials:
naturalcf(ﬁ (ﬂo lzﬁo n(%l\)/érnﬁlolyeép%y bgr 8{)\)'%5%;1'){%183?55{ l Oﬁﬁ%/ﬁ%,r polycellulose

fiber, le%l é/o%o?lyiji 1S N%nq/V(R/% e%re?r%néerdggh%é lrrllaetrse )su1?a%]e for providing a
drug- 1@?#&&%{?6% Q:Bl’n g?%ﬁ)gml 20311(% [ prB@ c}{gﬁ{)rléeayp%’lyo%ﬁn (e.g.,

ethylerlgaVﬁ l%cetL@Oc%?)h pr eg@%&ﬂ?l@ﬁgoﬂﬁi E@Pgrro?gené)n g&ﬂ%{é’ﬁolﬁﬂg polyester

res I Ng of nventi o ect roma

(e.g., pOlyRHR1&G® @ébéﬂthﬁ&) of TRC LY ADEr i ROBhse 5:2BNA Sifigle polymer layer or
carbon, and a conbination thereof. Activated carbon

ﬁmqoP&kﬂﬂhﬁé%oﬂbéﬂhkﬁﬁnﬂﬁmEb@&%ﬁ&%@emFOf exanpl e (but not
limted to), activated carbon fiber, particulate or
powder charcoal, porous graphite such as flexible
graphite or extended graphite, and/or sheets obtained
[0020]f r'THY daiifonaedtus @saé iR theP@VEIRT dREMObT MR rprésehl @béntion is selected
activated carbon and/ or porous graphite can be used.
from alp@®upodilnsisting alf dcvaed eatbed, braphitd cayben)mndonsbsibinagon thereof.
of sliver, gold, palladium platinum copper, zinc,
Activaed daeboaariponaisi grapHiteeis @edferredor efoe reabmplesblivest. linh@&@R2b), activated
Any sui tabl e nmeans, such as immersing, thernocracking,
carbonefileart panicalaiengr pelvdet chdresd, pptoat i grgphiter suchcasuflexible graphite or
plating, can be used to carry the noble netal on the
extendcxhgmphacemdé)r rsheeats phiained Nbome dheecompiessiorobf gowd¢radndéarparticulate
~ be carried on the carbonaceous nmaterial in any known
activat¢dy cpbon ?@d@rfrem%velayhlreepeabe usee nbis eobletmgtali nselgetad from a
the antinm crobial activity IS preferred for the
group ¢paisiskingref slivesagald.cialladiamy mlattlﬁémc SPRRSH ARG #8d geroathingtion thereof,
to be no larger than 200 nm preferably no |arger
preferaply-s4lvéno rim and nost preferably no Iarger than 50
rim [0022] The preparation of a silver-carrying
carbonaceous material is provided as an exanple for

[0021 2%151%'1% g%iv g{la‘lwstag{rr%gg?stsugg rlnggf%: ﬂrﬁg g@ggce)glatlirrr]g, electroless
platmg, or vacuum Hg’t%];gu Ican Be tu?eed t%rc%1$r§f%e m%/lg rPnetaﬁ on the carbonaceous material.
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:



~ Manner |: 6 a. imersing in a solution of silver
nitrate An activated carbon fiber is imersed in a
solution of silver nitrate for I to 720 mnutes to
reduce the silver on the surface of the activated
carbon fiber, followed by drying to renove the water
phase. The pH of the silver nitrate solution is
. mai ntained,as ranging.from3 to 8. The drying is
a imBEHEaP&Ouon of SHEAUAT e +anging from 25C to 150C
b. hi gh-tenperature thernocracki ng The
silver-containing activated carbon fiber is placed in
' I r i L tr -
Anheluaba L BRR TRLL kit 088y Hidn B SRR A o0 minuces 0
r
red e T bRl e by Yfing 1o remove
. I - . I )
el eSS | T O e s I SSRILET, Al flihElom 3 08
Thé ng?ﬂé RIBRIR Y & attE}%béFQﬁnF@&lﬁgﬁ% fidn DSERNHeEed in a
vacuum or in the presence of - protective air such as
nitrogen. c. washing The high-tenperature
t her nocracked silver-containing activated carbon fiber
b. highSemp&htde thotrhberdeld for 1 mnute to 600 hours to
renmove the excess silver on the surface of the
activated carbon fiber. This step is foll owed by
baki ng the washed, activated carbon fiber to produce
Thasidvdricentairaug ydtivgted@hiboatftdr eaplbeed ihialddph-tdni¥talireTenace, with a
silver-carrying activated carbon fiber prepared
corarndled demperaimrd rangmigofvem pr208€ sad H38°C doBiETo $p@ aihutes, to break the
- surface of above 400 nR2/g, carbon content of above 50
stlwer 9 the Surbace of theeattivated catbou dibdr GOA vittdfied metakparticles. To avoid
activated carbon fiber, and a density of above 1.8
thegpxigizatipre ogcpadzalization cefr Bgnadtivatad parblen ffthem W ivepreferzsd for the
.selected froma group consisting of polypropyl ene
highitempgraturg jthesmocreagking| ©sbe feondyctedyiin @mearuuinber ,in the presence of
phenolic fiber, and a conbi nation thereof can be used
profgstive air such as nitrogen.

c. 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 mz/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



- above process. [0024] The rel evant details of the
above preparation process can be found in Taiwan (ROC)
Pat ent Publication No. 0059115 (TWO059115). Moreover,
the preparation of a silver-carrying activated carbon
fi ber also can be found in JP 10-99678; T. A Oya, T.
above pfogeiara, and S. Yoshida, Carbon, 31, 1243-1247,
1993; Fu, R, H Zeng, and Y. Lu, "Studies on the
Mechani sms of the Reaction of Activated Carbon Fibers

0024]%'[:]%]6 %@vaﬁtnéeﬁa;lls @B%EOV%r%#ra%rh gr%c%gssc%]' %%ﬁ%ﬂl&da l1qch|TaiK>ian (ROC)
e BT, ot 4R RO o019 0 SRERBLEE bERLE R coi
actwat%ﬁ RRROL! i oY 84 be FBLRP th J §61Q)1@6781§6,7A Jé%al(ilg\%gﬁahara and S.

above docunsnt s.ar e I ncorporated hereinto f

Yoshldéef@i'rﬁmeﬂ Mpsyze| 47' 19{9@02’&1 Fe‘t '%ﬁ elaﬁ@”{o IﬂemS@Lﬁiies on the
wh

system I’'s™ Used, efein the auxi |ary el ectrode’is

Mechahish&nb Eﬁ&k@&&%npbﬁ%ﬂ%&d LGP HbRY v_@ilt}?@{l@éjﬁs * Carbon, 32(4),
graphite, and the reference el ectrode is nmade

593- 598@99@9“@16 Whhg/ey. W vez. wWhhex! €f Q%%QCG ]l e;%ﬁgvct% MSTao and T. Y.
| ocat ed above the working el ectrodé. electrolytic

Wen, “Pedpatdtion and dharddterizh®sh SIVA alisae @irid] v&c&@%ecmulda&ed Qarbon Fiber

water to attain a concentration of 0.001M A graphite
SupposingetSivagt i Cakksh, castaon flisberns7e@ed®)n filer ,.abdke documents are

graphite fiber is imrersed in the electrolytic
incorpsratedtheeyintarior fefer@lcect ropl ated with an over-potentia

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
Manner $l: pl ated with silver particles with a grain size of

no nore than 200 nm Manner [11: [0026] A di ode

el ectrochem cal systemis used, wherein a graphite

sheet is present on both the cathode and anode. A
[0025] gr apHhirtode stleettocherical, styaigme as besds i wherein c eb enxifipyeelectrode  is

graphite fiber is imersed in 0.001M of AgNO3

tltamw@rféet@é Glafinug, el Werkig, eleghigde & grpphites apsl ﬁl@é@fewnsﬁ elgptrode is made

el ectron
of reticular silver wires. The reference electrode is located above the working electrode. An

electrolytic solution is formulated by dissolving AgNOj solids in water to attain a concentration
of 0.001M. 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 II1:
[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 AgNOj; electrolytic solution, and is electroplated with an electron



“current of -5mA for 10 seconds. 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 nore than 200 nm [0027] If the

nopl al - carryi ng.car banace us mat eri used in th

Curre%ﬁréﬁn&efégépﬁm%st phe 5y igcgn? R AR et .aﬁw%ﬁf‘éi catbon fiber,
rmof fiber be. use ber.. cl ot.h

carbon SK gBarph)}gliWer 13(1%?{2386%10} §/1 \9%]’?Ilefsa%l|ﬂf a Sgrz( a’ s&e ofI rio more than
200 S|Iver carrying activated carbon fabrics) or non-woven

‘abrics prepared from carbonaceous fibers or a fiber

m Xt ure contai ni ng carbonaceous fibers, or carbon

papers prepared from carbonaceous fibers or a fiber

[0027]m P fotfio %@élgfaﬂglnga{aMQG&gg%Jtélpﬁ éxé ﬁgﬁleqp(;d&(ancﬂ'gssmg of the

resin, can l'y used to provi

presenfjl’rﬁél?t'l&gls thB&FoRh %?eigi’er 19\6§ﬁltbl3qged ab fibks ctl(nﬁnfelt ribbon or yarn.

unnecessary to use a 'ayer. Mor eover

Optiona Ay, ROS\RA G Fe s R i[9k r- &Y i r%eactghﬁ":ﬁdﬁﬂ)oh%@n&) BP hbfﬁt‘@\fdv@n fabrics
nater|a| to prOVIde one Or nore ayers of wound

prepar&ll 88 AAfbonh&Bus FBEYs R hiffbes ixtured QA&Rling Eaxbbl‘i’ac@&%eﬁbers or carbon
| ayer of the wound dressing is a porousS base, the

papers R8paedBoR] cABoRALENG fibeRs BPRAGIRG URixflE Qbhﬁimﬁ?@aﬂb@naceous fibers
continuously or discontinuously coated on at [east one

and opf6fidlirédin,&hn bt kigreétly 8dedgbipfAide bt Wduad aseing QPtheoptaseny invention.
the carbonaceous material can be coated with an

It is tlkahheshecesshBy ey ub® adbdseclaler. athme® et,hthe dialssniabé b Omatadal can be
skin. For exanple (but not limted to), the noble

blendedehtal a2 pallymeringnatenidlangoeads onmatoemak layens be the wedndwdtelsing like
a first adhesive conponent, so that the mxture is

synthegoskied on the first surface of the mixture to enhance
the bond between the carbonaceous material and the
base. Therefore, if the m xture layer in the wound
dressing cones into contact with the wound or the

[0028]s Uf thx hasienlgyerkohtheawounghdisbsieg ihatpossissbaset the tnohlel metal-carrying
the skin referably a pressure sensitive adhesive, is

carbonm?pés g@iﬁtﬂagp@ bescaniaupysls or diggrasinyeuslyreqated ory aftleast one portion of

esive can al so be coated on the first surface of
the ﬂrqthSélrflggesgf theopp§§m&)pg9nng'p|tl% Y bepaseouspmaterial can be coated with an

nmet al -carrying, ca ceous rial.on th dhesi ve,
adhesiyg lat/ﬁéoggﬁﬁbh Eﬁfg HEssnE {pgéﬁ A g &R npt hiwjted o), the
fab such. as cloth, the Cﬂ)bona eous fi ber, fabric

noble ‘F‘SS?LFarQHHg FHEOBSe ajferel e ee a i he st component, s
that thu Lrason % ; thl 1rst sur ace gg t?letrll]l?(tt}r\eAQo e%nce theqbond between the
SIHPINE 15yFO4(6 |(Wg

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



"~ addi tional 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 filmcan be applied
onto the carbonaceous 9 materi al Iayer through an
.adhesi ve 0,.as  t 9. pray ide a no nvi ronnen
materid] 1356 BFsue o B0 e istRiVE € kﬁu%@ﬁﬁnampﬁ for the
recovety Gf A2 lﬂ'zvqiqlﬁd of'th emmhr‘%uﬁd’]ﬁ Hl%rlm?&nfi(:k¥“o e{ﬁ)(plg at'ﬂe new -sticky film

revent carbonaceous eria roms

can pré\Jéﬁt WhALE h? H{atﬂeglaﬁ)?% gtll dﬁjgt ﬁrﬁto émfj?x;o% tdgg (E;cf[h%tb%%y fluid or

ther rom an can avol

pustulergei@eawagth&ﬂaﬁom gﬁ@rom taﬁhfvo. bk frdbueP br Iehfowmétdir&gmg. The

mis selecté ose |ng non-sti

materleg o el Il PRk iR Yelectld Hith @hos@@)gm%%n%cﬁ’}eloet% 8fhnulation tissues
from for exanple, but not limtedto, a group

of skinC SRtBéant b\l Rted bR Nfor e%}lngl%sblﬁrnot ligfile@Ro, ARGup con51stmg of nylon,
conbi nation thereof. [0029] If the base layer of the

polyesteR twTtbnd AB S tarEbinatisH therebfrper meabl e, the noble
nmetal -carrying carbonaceous material can be directly
applied onto at | east one portion of the first surface
of the base as a material |ayer of carbonaceous

[0029] MHF el take 1a@pt bfothaMoyind idRssiagidorgd mpasndabieg tHealoblametal -carrying
be coated with an adhesive layer to directly apply the

carbonalieegs magriahcantte diectly appliedhingo atdegzeoite partion bhiehe first surface of the
car bonaceous material is a carbonaceous fiber, the

base accantomat &yosof ¢cdvbonacesusbeateniqgl | Oghtiomdlly, thet caklemateons enaterial can
portion of the first surface of the base as a fabric

be coatedyeth anTadhesiae bayea tedivectly spplycthe ldagssing earthb skinamimdiespect, if
to the base layer using ultrasonic welding. In this

the carbensgeoustiraterialrip arvadwoascobialibes theagasboriaseaisifiss eah bé applied onto
carbonaceous fiber and natural and/or synthetic fiber.

at least| qnedpﬁtl%ﬂ g%th@dh’ﬁtaﬁUﬁfaFQJgf thethase¢ ay ® dabaicdayss: f The parbonaceous fabric

onal |y, an additional adheS|ve | ayer can be_ used

layer ‘B’@t e daminiiedt o e sigse a'@éeroPS‘P& euljazamiaitelding.  In this case, the

carboEgce us materi al yer to bi car ponaceous

carbonggepps {aRic ayFets %’H?P"F?fjeo qar'%qnagwg‘gs; Qrﬁa RadyraLand/en Synthetic fiber.
It canaél ecg%??glgﬁggt %?cﬁ H?%%E%ﬁher pflﬂg n di éfﬁﬂ%ﬁgg Oer;}v% layer can be

und dr cones i nt o .cont act

used bewﬁﬁ 'tﬁf‘e v of ﬁ'ﬁ%%ﬁ? aﬁefouadn%ta%aéslﬁw 10" bind the
carbombceggss ma eeriaé E%e{ fébg qﬁ% ﬁi&% f%c 1&[(5 r gv&‘f){, jﬁ? )éar%onaceous material

SQVRI . diie af openent d nan
layer can derC Font%lg aélpap he%l(\j/e on not%{shcas% % %rggr&lsceous material layer in a

wound dressmg 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.
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



material. [0030] Pressure sensitive adhesives that are
known to be commonly applied in wound dressings can
be used in the present invention. For exanple, the
pressure sensitive adhesives disclosed in US

st 00 Sy SRR B i . o
oo 1R AL LSRG BELL i B TRLRlBfc SHRIE Fcrie

n i h .
oL R F A WL NS § s
acndkgg&cutaneous patch: acrylic, polyacrylate, siloxane,
pol yi sobut adi ene. Preferably, the pressure
sensitive adhesive is made of nedical acrylic glue.
[ 0031] The wound dressing of the present invention can

[0031]9PTHORAUADAEQAY IfiRe s fRieREoM cmqmomwccﬁnsﬁge% aB&tbent pad
second surface, wherein the carbonaceous ‘material is

with a #Pf|ah@ de @Ml Quethed, SARTeIR BR cdPabus HharSdd] s Ebﬂl&ﬁ onto at least one
surface. The absorbent pad can absorb bl ood, body

portionf blubfld fRHuefac®t NEe atROfhéneBaltladi absok® bRjoay bg&%/ Aul®%aBd/or other
suitabl e environment for the recovery of the wound or

body ekbdationkb Iprewidé aunste tQithtle ewdbstinenl er Matre¢dvaty of theRGound or the
absor bent pad can be selected froma group consisting
skin supfoundiag tienwoard. i fTlei htedatdfahe alpokbeds pad camnyd selectel faérh a group
artificial fibers, and a conbination thereof. [0032]
consistifpeot: ¢dtnaksidic e odttgma gdoliyssters agl oh Jothdreartificialdfiteb € 288 A@ombination
of the present invention, an adhesive can be used to
thereofappl y t he nobl e netal -carryi ng carbonaceous materi al
(in the formof a powder, particle, fiber, fiber
cloth/felt or sheet) to at |east one portion of the
first surface of the absorbent pad. Alternatively, )
[0032]t h‘é(hﬁlbmeeatn‘retb&m Bt psyised i dhd dieued digssingtadrthepresent ipgention, an
wi th an adhesi ve, and then applied onto the
adhes“rq (‘ra§tbe§1§?¢ EcapphY tmmb%@@b@aﬁyl%@ar QNase Qi raterigidin the form of a
wound dr.essi ng present invention. It is then
powdery paRicles Sikesy fi P%r ﬂg@/fslt @awer)aty@f leaptrpnerfrogtioncefsthe firgt St‘fféce of the
car bqnaceous terial |ayer a wound dressin
absorb?fmnsl coamatiyF Y ihe o blgotit! C@Fymaéagb@wegm S fign be mixed

with any R&l}fzvs\g%? g?cbq-gﬂﬁag)ggsci \(/)reltott g tﬁrgtoseu?facr:]g E)f zq)usor ent pade to provide the
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 surrounding 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.

11



pressure sensitive adhesive, is nore suitable. The

af orenenti oned non-sticky filmcan optionally be
appl i ed on the carbonaceous material |ayer.

Furt her nore, an adhesi ve can be coated onto at | east

[0033]\M]X.118 ]%e%lb\/%%gg @é({d' tg)iﬁe %g %E@?:%\Ao egg E‘fﬂisﬂy 5 which does not
e RS FREAA T SELT B AL i o o

natjon og s b e f.irst . layer of .
medicq] St ERTR4 P, £BaEe A ReeD Floahbptih SousE iah pricles of
paﬁmﬂ?adf Al ternatively, the conposite layer can be

am nated to the base | ayer using approaches such as

ultrasonic welding. As a result, the wound dressing

is provided in the formof a band-aid. 11 [0033] An
[0034]ad|:[?1§' V\%uﬁ@ndxgglr%omf' g{éegfks&he olelste &aﬂg E&ﬁprlse other

absor bent pad, wiich not ave car on ceou

therapdlicEIly ahotiveO BfhpbRertd | &k ;sree.d\eoléaem%assthag Qltict NRnefits.  The
present |nvent|on to other nedical products (e.g., a

therapdudiRSlly ActPaNd@d8Bonc@t can R#heNbe AhcdrPolal@ Tk Mhe ‘Hy@? hﬁﬁq the noble
and/or articles of patients. [0034] The wound

metal-€Hr858d RGrbdhadedls RhASHAIL dr Nyt imlaﬁmlyom iOR@bdrite layer. If the
conpri se ot her therapeutlcally active conponents to

therapguitioiyd &ctBdohiponant dndehapabbhacebeNthiekial inib8dually exist in separate
therapeutically active conponent can either be

drug ldyeeothEolagtechntaibingtthe chibyphicevid atdnial Rl i placed between the base
net al -carryi ng carbonaceous material, or exist

layer anddhe iddigalalygr. i fn ahis epset dliecbdsaylayer chf biehes mentioned above, a porous
t herapeutically active conmponent and the carbonaceous

base witht the icatbohatows chagdrial ceateds bntorthe dpser. atMoredvargtheadreg $ayer can be
the layer containing the carbonaceous naterial nay be

the afqspmentiprigétagbhesive hayebdkas is|ceped eme thtsadhonerepay arateriah layer but
this case, the base |ayer can be, as nentioned above,

comprigesybe dhpsapentiedl] wctiNe porapenantion Reeforblynihecadheyive wathe drug layer is
onto the base, Mdireover, the drug |ayer can be the

a PressyfeoTCBRENG PoRRSH caomponeRt suiytle formmpercutapeoas @atCBnt Hlterpatively, the
carbonaceous material, | ayer but conprises t

carbonggeaps Afrias ey ca%tbwéseetsﬁﬁ@ EtYesn the dve dapy iﬁyetsr{é e., base layer,
adhesive in the dr | ayer a pressure sensitive

drug laahéngea%BH%m&ﬁ?Vfﬁny 368 Sy eyt PePdeDan B%heﬁ%&eemally active

Al ternativel t he carbonaceous mater,ia yer can be
compopents, ap @rqsﬁu%éF%%YF # S&VMOH}PBQ‘”}%%F@ %ru_gj ers‘bg&rbelther be the

same olr QYI:Ferrént.

[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,
iodochlorhydroxyquin, tolnaftate, and triacetin, as well as a drug component for trauma, burn,
and scald such as centella asiatica, econazole nitrate, mafenide, mupirocin, and povidone

jodine.



" drug layer, carbonaceous material |ayer, and drug
| ayer in order). The therapeutically active
conmponents and pressure sensitive adhesive conponents
in the drug |layers can either be the sane or

f 0035 therapeutically active co nent
1003615 (Pbfukil; 51 Rt . PN byepton et HiBhsTqcomprise a
ent ﬁpventl

protectlveflaﬁr r%%ttgta ezftsslolp uefacs ﬂ% Sﬂé"ﬁ?:% ézr}iei', whécacic{n}ga r&so%ﬁrgﬁ%lm sensitive
{1

adhesntf:]eo flfy mse%esrlaaﬂa%/e\rﬂ?éjr? g% g;qerﬁé Ilad'gﬁ? %%E?{lagéc?ué?r’%tﬁp%x]ggqr Or a separate

adhesi%ee{agéﬁ Hcﬂgc‘t Itlg’e! hﬁ%ﬁgyc' Crgl%ht‘?\l/ ol%?grr éagftleazfgmgl%rnaéteﬁal layer or

odochl or hy rd Xyqui n, tol na

two m%éljl:ﬁqg}e'rsn ;‘ﬁﬁlall&'%%eﬁa Edtd SN ORﬁ?"knB\% bR l?ﬂers useful in

urn ch as cent el atlca econaz

wound@rés"sﬁa%@ carf'@é &%dﬁ ther‘%gée&\gﬁlkgnt Jﬁ‘ag d FRPYL glgbdt‘?lg{ ﬁﬁntec]'?o) a film

tionally, ssing o e present

conmsth&V%Ftdn‘énorC%ré Uhé N8B0 & RIEP Flaffials CB{ %eﬁ&'dv% |tl?ey%¥ot9alve layer:
the exterior surface of the material |ayer

polyur&Ritedi Mo} BHBESL ﬁcﬂ?c%llhlo‘é@ p@@nﬁwlvm&ﬁa@ pa&%yﬂldlcmgnde

| ayer can be a drug | ayer, a carbonaceous materia
polyoldfRy@lg., @hylans epaladtitte APBBHicY.pdlpdByldnd, an@ﬁ)@ty«psdpywh@) polyurea,
material . The protective ['ayer can be a single

and polyester (ead., pohyetliylere tefephthimé)er i al | ayers which partially
overl|l ap each other. Any known protective |ayers useful
in wound dressings can be used in the present
i nvention. For exanple (but not limted to), a film
[0037] c Oftei letommgteclinobopy wed imthe wiend drietsivg ofthepiresen@inseran is briefly
be used as the protective layer: polyurethane, nylon,
mentiopcd ya fdcdeatepbt yesplidation S, thp prgsentniyiverstidnor iTde, technical features and
vi nyl dichl ori de, Folyolefin (e.g., ethylene _
contem@, ﬁg\;m@@ dregeat g@mpym\vﬂ ol {rethiay |expliinedndccording to the drawings.
ypropyl ene), polyurea, and pol yester (e. ? : . _
Nonethlglgsyéheh Qyqat (ﬂrgwgmstam @Qt@raw@ eod7qing hetherastval proportion, since they
technologx used in the wound dreSS|ng of the present
functiop 4q exnressrihe eapyreseqfithe present inisation enlyaci | it ate t he
explication of the present invention. The technica
features and contents of the present invention wll

g B PR TR s o B8 o o e
invention Cv% grleﬂlgthteow&?ned grcetssl‘llr?é 1sp ; O;El?crht{ ? for Fn?g Etlrlvc}/und The patch (1)
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, burn, 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



" function to express the features of the present
invention only. [0038] Figure 1 shows a side view of
an enbodi nent of the wound dressing of the present
invention wherein the wound dressing is a patch (1)

or injuieparh i o4 ey Pl ey SO Llaleriad)

surface (12) an ant|n1crob|al | ayer (20) on said
first surface (11), and a protective layer (40) on

0039]35}1"@“%%5@&{ gbg'i&l v#ewgf a&&mr emb &? ant bﬂﬁ:er ﬁgux‘% dressing of the

pressure sens i ve ad

presem(lﬂ%ntg)%p' ?‘gggghe%gim@ra Cﬁlasvg(%;nt%g% %’lé%&lq fﬁ @n\%ﬁﬁl i tIsurface (1)
and a s@&;n'd\éﬁrfa&o('m?Eﬁ@htl&ﬂg&blgﬁﬁy&ft(@ of &hid h%@gur@&et(ﬁ ?F’Erﬂrur% layer (50)

burn, or sca wound car bonaceous nateri

r i4 L
couc 8, 853 B 5 3 00 B 3L BGOSR ChoPon i g e 0

The dr@® 13¢5 () BAYal8.a ;ﬂﬁssﬁrecé%ﬂghoélﬁdﬂ%w'ér(ﬁéte&g 1ct§9'ﬁ‘ﬁd a therapeutlcally
exanpl es i nclude (but are not |limted ) activated

active EahaHenf (rbeﬂeplé)l@&l\ﬂﬁfr hehlin@birh Gt at&d erna@al The&iflin®iErobial layer
porous graphite such as flexible graphite or extended

(20) is@Poripabddeof ¥NRBVeruaiithet daebdmatus (dateridl AN} 818b INdGe an adhesive.
layer (40) is torn fromsaid antimcrobial |ayer (20)

The cattddladebas nmiategiapedrclhe 4ctivaied caphj gdpldty earbbe, skawdthbidadion thereof,
or injured portion of the body with the side

preferabbntaaiivitedy chfb®napbiatis cgrafhiel dray eombzid}ion [BS36]. oy @xamples
2 shows a side view of another enbodi nent of the wound

includedfbas siengpt dimitdaleto): preasand carboe fibien rpowllee os pivéinslhieccharcoal, and/or
patch (1) contains a base layer (10) with a first

porous gmarthaie su¢hlay flexabld graphéte onexsudddagraplfife?) ,When using the patch (1), the
antim crobial |ayer éZO) on said first surface (11), a

protectt}fledgyelr &9®ris (@0)frony said deieoayerdiSe) ansk thew dheatsitchl (1) W@phed onto the
(20), and a protective |ayer (40) on said drug |la g _

wound@wuredmglcaqufghq: hodst with te s(;@mfcmtzﬁgmg the dyigdayer (50).  Optionally,

ensitive adhesive (not depicted) and a

anothe& 4fég a3ystitsiRaged \petween thesbase aysnelfh apd e aptipiieelig) layen(20).
heal i ng burn and scal d wounds. The anti m crobial |ayer
(20) is conposed of a silver-carrying carbonaceous

[0040] n‘g{lglgj‘lﬁ and cg? ly%?v g %116% enraqa;rg Q;gl o %-Ii}gowound dressing of the
hlte carbo onbi nati on th
presendr S Ricty YRR, 2t PGB, RpbRBHe GiOGn FigureoAds a partally

e SRR TR z%%fuzeezzmoiarga%éa PR PR E50d S g Sz 10
contain® %rﬁbe? lflab? cebageh ry ro(a}lO) t%atdﬁas 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



porous graphite such as flexible graphite or extended
graphite. Wien using the patch (1), the protective
| ayer (40) is torn fromsaid drug layer (50) and then
the patch (1) is applied onto the wound or injured

s E L0905 Bt hELTS LB 5501 DA% RS L cr 10
. b h I . (10 d the. i bi al
i AR S 41 17 BT A P

anot her enbodi rent of the wound dressing of the
present invention, wherein the wound dressing is a
00811555 4 Rk S 5 S L Ko R R iR s o

the prcié@ht inDEnERY 2 elet) e woRlRd Hr&Sin i%iepgﬁrﬁ—_%?r@@mbasﬁ%unrg 5 shows a

ayer (110) that has a first sdrface ), & sec

cross-seidnaC Gichlateng BRMds-sadT ARk ™. CrabiRlictGPR! FipGreb 424 5, the band-aid
applied onto at | east one portion of said first

(200) GutAiRCE bhselihyer (BN6) tRNhAdTh Grabiupdace EAN ) BEd G1ROdnd surface (212), a
contains a silver-carrying carbonaceous nmaterial (not

pressuidehsitie€ hdRdiee @2DL@§§M RnSRNS ifitdt warfaeth €51y ad Bimicrobial fabric
depi cted). The carbonaceous material can be activated

layer (230)bpreferghlapdkiti®ned ah kB cemer af eiyTbasRahi @2 DRrLdf two protective
preferably activated carbon, porous graphite, or a
layers ¢Bithiwlaith gartidiigr @e@tlap Saske otheanplles ahtivalcustaal( fabtic dager (230) is a
not limted to): activated carbon fiber, powder or
gauze payeri cathpiiging harsiloet-cargti atrtpaacioss gfibghiprefesmabbh sib/er-carrying
flexi ble graphite or extended graphite. In this
activatghbartibmdibe;.  whikough ethe iantimicrolink Jayag (234) bodapie@dsby a gauze, the
material is carbonaceous fiber, the carbonaceous
antimidrolpek layem(23€) dar elso I1bg 4 fledblsoragb@mcéaus anathmalfshberorod non-woven
. the 14 base layer (110). The carbonaceous fiber can
fabric g Sbereapgi petainingsbar-eETiting cirheradeaysefibgr 1 Optionathk ardyug layer
it unnecessary to have an adhesive or even an
(not depigérd) g Hiaanothdsslrug ggraponen i tiealmgyipwma, biwwves sgald wounds can be
. schematic diagram of anot her enbodi nent of the wound
appliedpriq therpgtigricropiblayerd2anh tojprine adshitiongh thegapsutihefgsund
dressing is a band-aid (200). Figure 5 shows a
cross-sectional view along line 5-5 of Figure 4. As
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carbon}p\épmrg r g}asﬁi'ié-XzﬁTied 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



" layers (240) which partially overlap each other. The
antimcrobial fabric layer (230) is a gauze |ayer
conprising a silver-carrying carbonaceous fiber,
preferably, silver-carrying activated carbon fiber.

Al t h h the antim crobial |ayer (23 IS depicted b
used it B5EE e Ok mOBR b gL isgy). dush Tlirn el could be
¢ flexihble caragnaceous material sheet or a non-woven
ap&a#@%&%@’%ﬁa9¥ r paper containing silver-carrying

car bonaceous fiber. Optionally, a drug |ayer (not

depi cted) with another drug conponent for healing

t n . | ied.onto . the
00441 BB ey R SRS S s Eobi BB RLPR Y SiEal use on

. t I - 5 A i

skin. 1 RGN o TLL DTS 2 Sl Flcep h PBHHOHRE uf PRSIEdnfuny of noble

metal &ritd®n BE aMRMELoGENRRGIAT PRL 9&&%09&@9% ggéitgpgssseall%céed from a

activated carbon/porous graphite active

group BEHLBBLFSactiDRedcGFHBRESraphidS &altdnt B QUMM A BSHERS S, Wleferably,
its surface. The activated carbon/porous

activated 8aBbh,Qor@ls! dr8shiRR0B} & cHRbAatiO ARRAS SOmEeRAhPKs tlfude (but are
absor bed/ aggregated m crobes to provide an aseptic
not linfiR@db}: iaefivdted cdrben YBer) dowBErasToi2tidule \MRAO6A] O /bISpRBus graphite,
and reduce scarring. reover, in the case where the
such a8 dlexitdé @ehphate arexiiendes @daghdteCamhy rfoBR mekll 6s séreétad from a group
noi sture does not need to be added to activate the
consistigploé siteéml goldd cpalkdiunhiepladnini ategber,C 8inbOAnd S @bMBination thereof.
noi sture itself (normally 5 to 20 ww%. Wth this
Preferablyyhearobheampet is silker. present invention is still able
to attain the desired antim crobial benefit. [0043]
The present invention also provides a kit conprising
the wound dressing of the present invention and a
[0045]f j Injtheycernperitian ofthy peksentdavariign, daramayonpf thefroklethetal carried on
dressing can_be 15 used as the fixing elenent. For )
the cagbpapgsions mpaterizlols notneritiagl.t @) longhas fitsxamepnd| eaepiovidsuthg desired
. .be tape, a bandage, or a patch. [0044] The present
antimigrabighbenstitst ul W pf heiveraehtof thipohle srestdingr se. it is typically 0.0001
. cgnpo%jtion f§r togicgl use on skin. The conposition
to 30 vegwprierblys 0081 o hA e suel thaitrl weightef the cempesition, e It is preferred
anoynt of noble. tal carried on the carbonpaceous
that thigble gfetal T eragtiidh Of ot SURRNAFRD Y MafeTial 18 GBI fipighn aTo more

effecti i}?% ﬁgsggﬁulezglcipgﬁﬁx?%%{? {E)tagv\ﬁhgggg%gc?%g@f gétggtp;steis preferred for the

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,

16



activated carbon, porous graphite, or a conbination
thereof. Sone exanples include (but are not limted
to): activated carbon fiber, powder or particul ate

charcoal, and/or porous graphite, such as flexible

cone 50 ol SR 0, LB e U602 LBl

pal | adi um plati num copper, zinc, and a combi nation
thereof. Preferably, the noble netal is silver.
[0047][ 0194a5d]dit!orr]1 ttoh e HAUDOR! |I£nI grpen?sf. tﬁ@ Comf gsgt%ﬁ of VeeBIIelseglrt]’invention can
t he amount Jof cthe nobi 8 netal carrfed on’ the
. ial & it : . i ..
forther SR AR ARSI ETHEI R rut GUYAh Shiiafbiabl Sy i, 4t excipient
. it Vi -th i . t
su1tabl§g?te{t(%ﬁ|?¢% dtsg'pi 11:"12 lcglfrlcc)a?,ogbd]?ﬁttg%tc%)génvt\k %}f‘d g%g%tg?a {l;li’os&er known
pharm&offical Aedils WhorRf folihe ik ARle 4981 GRIBLT TRE contents are incorporated
compositron. It is preferred that the noble netal is
hereint6 Fb61 fe®GFerR@. @ car bonaceous material in particulate
form To nore effectively release the noble neta
ions with antimcrobial activity, it is preferred for
the carbonaceous material-carried particul ate nobl e
[0048]METHR cdrpdiaitsm forbpicil ezl the pradedeinvehi@dsh 240 be lih Marious dosage
nore preferably, no larger than 100 rim and nost
forms, piicH Brggh|pste Neinindeng &rednh & ubdlom, ioMsudpeded. Opiid obdd ital-carrying
the conposition of the present invention further
carbona@ouintaseraal iche bapeied edth the phaimaceuiculy aee¢yitable carrier, diluent, or
therapeutically effective anobunt. For exanple (but not
excipidnt and ethet optjonahactivelvemppaerits caddr ysepeicicendionpon@ntite the desired
conpri se an antim crobial agent, an antifungal agent,
dosagediormot Rer extangria ffewnot limaag cryeatssitdbde thickzuemor grllimg agent is added
scal d wounds. For exanple (but not |limted to), the
to the aqyepuessent 9ibhassfto feranylate adpeial mesn LindMeraAr Bisainondyates can be used
contain erythronycin, tetracycline, clindanycion, .
as the aqueRus bassor Dpending Peathe ipheserd pjopesogsr ffha dpse, aluminum stearate
chl or hexi di ne gl udonate, povidone iaodine, acrisorcin, =
and hyﬁggggx@,q&@b]aﬁphm sabHbe P?ﬁdl'ﬁfd‘r @i@)}‘ﬁﬂ"?rn, Stagths frgagaath, cellulose derivative,

triacetin, ..16 centella asi.atica, econazole nitrate,
polyethydgne glycol, sHiganeddentontipaiiligic geih HihOTiagaIxtge thespafqan be used as
addi tion t he acti.ve conponents, the conpo iti?n of .
the exqipjgntjp é’&‘é’h‘?"* § ﬁ&%ﬁ??%ﬂ%ﬁ&hefp&?s?‘i‘fé?ved‘é‘ﬁ{‘é'? ﬂ'%aigrm ot paste, ointment,
non-foxic, pharmaceutically and skin acceptable
cream, 0L eF% er, diluent, and excipient suitable for topica

use. The carrier, diluent, excipient, and the standard
doses of known

[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 microbes, 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



" phar nacol ogi cal agents can be found in US 6,692, 773
B2. The contents are incorporated hereinto for
reference. [0048] The conposition for topical use of
the present invention can be in various dosage forns,

.. ,,such as gel .. st e, .0intnent am e si on
suitabig ffgrﬁsw %wahﬁ*ﬁ%w 5 8 epar aéhwﬁw% s Bl B pically used on
skins tggdtggtrb(ley B}lCé‘O &5 r?[]d vl)t(l%dtl \Mug rﬁrowg-}, sogeg%g?g)?é\tlllflg al sa%%rtl(hr ez}ntlmlcroblal
optional active conponents under aseptic conditions to
prOV|de the desired dosage form For exanple (but not
limted to), a suitable thickener or gelling agent is
added to the aqueous or oil base to fornulate a

[0050 f a&ftl?du Hﬁ‘ﬁé‘ reggnmrﬂ%e gés bR Al 10¥8 &ovE e ARCISEY doBSnot limit
pen

he aq Feols’ base I ng upon the i1nherent

the pr&E&pﬁ{thtﬁﬁl OfPel;éaﬁs hashe SHHAHYBNISTEM4E caRMake any changes or
hydr ogenated [ anolin can be used as a thickener.

mod1ﬁ§t%§hw1thélﬁg@€ 76! WOSPirslezh¥atdope, of the present invention.
pol yet hyl ene gly co silicones, bentonite, silicic

Consediehdly, thédcope 6f pl@tdal&tl of &eb?@éﬁﬂﬁvéiﬁ%nb@b%%@ dn @ cl4iff attached.
excipient to provide the conposition of the present
invention in the formof paste, ointnent, cream or
gel. [0049] It should be noted that the najor
di fference between the present invention and the
prior art lies in that the noble netal, which has an
antim crobial 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 noisture
itself, the conposition of the present invention can
activate the noble netal to provide an antim crobia
benefit w thout adding noisture. Mreover, using
acti vated carbon/ porous graphite as the carbonaceous
material due to its ability to aggregate m crobes,
the present invention inproves the "passive"
characteristic presented by the prior art, in which
the noble netal only kills the m crobes upon contact.
That is, the present invention actively destroys
m crobes. Therefore, the present invention is 17
suitable for use in situations known in the prior art
where the noble nmetals are topically used on skins to
destroy mcrobes and inhibit their growh, so as to
provi de a superior antimcrobia

benefit



benefit. [0050] Al though the present invention has
been di scl osed above, the disclosure does not |limt
the present invention. Persons having ordinary skill
in the art can nmake any changes or nodifications
wi t hout departing fromthe spirit and scope of the
present invention. Consequently, the scope of
ction of the present invention is based on the
VVNNI?thﬁ% Bttached. 18 Wat is clainmed is: 1. A wound
dressing, conprising a carbonaceous material and a
nobl e netal carried on the carbonaceous materi al
- A YpEdefissing. ¢oBwrisBEat ehanacaews materinkanden sebledmetabparsied on the
rou COﬂSISI of activated carbon, graphite
Carg aateral oy Hlaﬁ%lencqrh@aémus Baiprighiiy Shlspicd from a group

cobtg goi}%?t?v%'eﬁ%‘“ Foogn £63PH inegfodr? < spekB¥ion el aid said nobl
el it {3?3 gt BB R T T B b o, copper, nickel,

ma group consisting of
Uﬁggt?gﬁfggacgr Hﬁ’oﬂgFgﬁ) graphite, and a conbi nati on
thereof. 3. The dressing according to Claim2, wherein
the porous graphite is selected froma group
2. The eﬁr§$l§$ ARRPrN gftP &laigy &, whersii the cagbonacrgus myterjhily selected from a
and a conblnatlon t hereof. 4. The dressing, accordin
gropp censhitig I agiwes Garkom, goreyp pephitt. and pcombinagen hesedhas
a grain size of no larger than 200 rim 5. The
dressing according to Caiml, further conprising a
3. The Hexsibg ecdvadieg ltafdainhdywherem fhierproussgraplateeisaaicad from a group
second surface, wherein said noble netal -carrying
consistibpnhileobls gnapthéte] exteridsd graphitecindra catnbiredion themeof.
portion of said first surface. 6. The dressing
according to Claimb5, wherein the noble netal -carrying

4. ThedeHdmpaRottnd®iEainll, wh&reiitshRCkite metal &iller Hid has a grain size of
surface with a first adhesive. 7. The dressing

no kegeoldin2@0tnen.Cl ai m 5, further conprising a second
adhesi ve coated on the carbonaceous nmateri 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



10.

11.

12

14.

15.

16.

17.

18.

" 8. The dressing according to Claim6, further
conprising a second adhesive coated on the
carbonaceous material. 9. The dressing according to
O aim1l, further conprising an absorbent pad having a

r st sSu e an a. second surface, mhere n sai
sur 5|a8d ﬁe%ea?ni Tt ny e B GHaCRE SR GrHIE FEboR R material s
ast one id first s rfac of the
cof LG HAFRT haCP BT Ok AR aRLsBRie] oL et 58 i m's,
further conprising a non- stlcky filmon the
car bonaceous material. 11. The dressing accordin
They diesping aceqrdigr e orlgrm sPndumher] éstmml@nba%enqnag;@%y film on the
having a first surface and a second surface, wherein
carBonagelsdvateiddlt pad i s coated on at |east one portion
of said first surface of the flexible base |ayer. 12.
The dressing according to Claim1l, further conprising
Tha dtdsengpecdrding|tb Claiot Py firdhenpanprding a ¥Rexiblé bagirlegai haging a first
according to Claim12, wherein said therapeutically
surfact japé a senppdiseritcel whersel sid gofheonhpa igicoatpd onaslieastiong portion of
of erythronycin, tetracycline, clindanycin,
sai¢ 8t ahidaas o ithe flexilple ibessrleyar, hal opr ogi n,
i odochl or hydroxyqui n, tol naftate, trlacetin, centella
asiatica, econazole nitrate, mafenide, nupirocin,

. Thparekslap ecdopdihp e CRi 1afehebéstaprising 4 fRfpRhticalld actlfeecomponent.

dressing according to Caim1l, wherein the dressing is
woven fabric, non-woven fabric, or synthetic skin.

. Thd 2 inl?n afycgﬁi?ﬁrggo %ﬁé:lf)r{ q.bn.%h%l%h?ggiidn?hngagm%gﬁ& n,cliD€ component is

car ceous terral 1s1n a rmsel ecte froma

sel&rt&i"ﬁ’or?loa;%(b% b&&ls%fn \é@%ﬂfmmg/@fnt Ee‘ﬁ!a@yclfn'e b8lnda ﬁﬁt cephalosporin,

and a conbi nation t er conprisin

acri¥BHl %%%%gﬁﬂ agwhﬂirnﬁir&)g/ﬁra' %lﬁai@ﬁg erédeﬁhngcentella asiatica,
|

el enent 7.  The kit according to Caim 16, wherein

ecdnBfolé hittatg nRif@@d) mpsrodint pPGdor iBAMEAGR adonibifdiotthereof.
18. An antim crobial conposition for topical use on

skins, conprising a carbonaceous material and an

Thc,ezhfegsq %Xceco?cm?%g)t cfd mqo% remeﬁ"l@ldregggé iise\gé'o ftagrffc non-woven fabric,

car ceous terial,; ereln sal car onaceou

orﬁﬂl%ﬁb@h is selected froma group consisting of
ctivated carbon, graphite,

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.

24.

carbon, and a conbination thereof, and said noble
netal is selected froma group consisting of silver,
gol d, palladium platinum copper, nickel, cobalt,
zinc, and a conbination thereof. 20 19. The

tim i al it di Cl ai 8, o
Th AR o SORRP DB Steoe ik Gl o wherei Bt flufopacspymaterial i
seli Bof A Riha R neha} PR FSPaRE Bk ePiidu] AR Bimbination

thege%pposition according to Caim19, wherein the porous
graphite is selected froma group consisting of
flexible graphite, extended graphite, and a
conbination thereof. 21. The anti m crobi al o
Theorpiaicrolidl eppsiongaacardisitmBom WReWEFISins SiedPerols @raphite is

sel%emrg!@% g?rlp{,ﬁ\)/ g(rzlzs_is%r%gé)lgz}sqﬂ%llﬁgérglggféieiga f nogl!‘lige,r51 %r?cq a combination
according to Claim18, further conprising a
theF’ﬂgrapeutically active conponent. 23. The
antim crobial conposition according to Caim 22,
wherein the therapeutically active conponent is
The; antérmiceebiflraomposigroopscoding ©t Clagn 20, evhgreir sarg oiohle metal is silver
tetracycline, clindanycin, cephal osporin, acrisorcin,
andHigs g aigisize of oa darerdhiy by qui n, tol naft at a,
triacetin, centella asiatica, econazole nitrate,
maf eni de, mnupirocin, povidone iodine, and a
The antbmicadbi rcondpbitienticcoding Th €1t 1 8yifarieddicamprising a therapeutically
conposition according to Claim23, for use in a facial
activaskmpoizht.

The antimicrobial composition according to Claim 22, wherein the therapeutically active
component is selected 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.

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