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Abstract 

Research Title 	Fabrication of electrospun silk protein fiber mats for 

antibacterial activities 

Research Scholar Asst. Prof. Chidchanok Meechaisue, Ph.D 

Thorntan Sawangwan, Ph.D 

Research Period 	2015-2016 

Silk fiber consists of two important proteins, fibroin and sericin. Fibroin is 

the protein that forms the filaments of silk, whereas sericin is a group of gummy 

proteins that bind the fibroin filaments. These two types of proteins show good 

biocompatibility and biodegradability, sericin also show antibacterial activity. In 

this work, protein fibroin and sericin were fabricated as antibacterial wound 

dressing by the electrospinning process. This process can produce ultrafine fibers 

with diameters in the micrometer down to nanometer range. the electrospun 

fibers formed as non-woven mats exhibit several interesting characteristics, for 

examples, large surface area, and small pored size. Silk fibroin nanofibers with 

smooth surface and no bead were prepared from solution of silk fibroin in 

fluoroacetic acid with concentration of 30% w/w. Then, sericin powder in various 

amount (i.e. 20, 30, 40 and 50 wt.% base on the weight of fibroin) were 

incorporated into the neat fibroin solution to electrospin fibers. No agglomerate 

of sericin were observed on electrospun silk fibroin fibers. It was found that with 

increasing the amount of sericin, the fibers diameter was increased in the range of 

812 - 1064 nm. These electrospun fibroin fibers mat with and without sericin 

were immersed in a 90/10 (v/v) methanoVwater mixture for improving solubility. 

The antibacterial activity of these materials against common bacteria found on 

wounds (i.e. Staphylococcus oureus, Staphylococcus epidermis, Streptococcus 

pyogenes, Pseudomonos aeruginosa, and Escherichio coli) were investigated. The 

electrospun fibroin with 50 wt.% sericin have greatest antibacterial activity with all 

bacterials in which the rate of survival of bacteria was significantly decrease when 

incubate in media 8 hrs. These electrospun fibroin with and without 50 wt.% 

sericin were not cytotoxic with human dermal fibroblast cells. 
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zi@5n5-1 (scanning electron microscope: SEM) TVItnn51TULillaiLU11I/ICiErlAnEjl11Gn1i1d5 

1i5ailfl@ftiLF1015MMdrini1dl f^1'1ila1uf1 ciaLtaalmi1:11 
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1.4 IhtlUT11131filfi'ilqz;liii1U11-1tYnl0 

1.4.1 miudn-ntconniemlunny.i&-najuLAultAtnivneifli.ilnithluivilJ 

lAhn'AuNeamdigiu Imu6vifififinnTiuLAIlitokililyl116 

1.4.2 mIlcuanututnitin2vu 	 LLat-FulldJuculqvinvoi 

rnwino566r.iu6efula66n1115ert1uithilitilL 



1.0117.1 2 

-355t1W551.1iiii1U-31101 

2.1 nnitninnAlticitat.PhglisalAA01  

inTthifietuiramitaileinvi (electrospinning viln electrostatic spinning) Vriu 

nTa-,cuTurrnvii7ilima.m. nOvalhiltritilLeThejmQuEinaliadunvanannillnikutrilualm 

14111111A1 	(nanofibers)iii n5nnunwilcutauluAlniMiliriewiluT-0.1 

viaawnirilicluniAtalcuLAulu 

Milivnuern2r,ananla 'a'LL€i 

(ifuiouctinunn lotrati?mataiumOwailutlimaAfinuim:fau 

r.16olin14iciArZ'vaktil6"nc0tIgA116LAulsitlailAcila (non-woven fabric) ;al 

mitTima51nli..1(thuaii(dulk-1nfnzArr1niTiliwil 

ILM'LLe.il1CJicitlAilAinlon,lviilmn1)Y1ig11JIAAA (membrane) ifili-J51^111,Mal 

LAint,Pulkiim5uNi5 (microporous) illiPYILISNIVIV.q1 (high porosity) LL02.-:,11111vnThLu1 

lumuciAmn-15 

-T?wpintwiluia leluiw),:innyt_loml6nuu1 

111uPu (Ramakrishna LLM:Hfldt, 2005) 

2.1.1 qt.In5difilAlun7nnunentaculudigulAiliario 

OrnalitsikimicunTci-,u-n.AnnAwicultiOi-JolAtiailvithr,nnuOrai 3 ehmilAin 

LtoimluvA 2.11S1LLri 

1. 1,mulri)-ni.lof,inClval113,51V (high voltage power supply) 

anarnmfi'u@rrawilvin61,971,146ti-N 0 	30 nial-Jag 

160 lailmumn1 

2. niti.dtgiViUU55NYI@LM0i9T-2f_ii1 v21,6B6Y1uvianWdouilmJe1"1 ataiumaima4 

atimadnuounnvinlvtamn 

l'iviun-i5Fnueiliauviyini5iviaGii€19/NaixailvThanimialuvinAoulatliitai (syringe 

pump) ciavihricumaaaotri 



\--"S  H.pi olugo 

DC SHTTly 
ROLIT nc and It.incd,friny 

3. Th--Jcird -a\ITtvlitu 	 1i5at'ituAinvi91tA3] 

dfammiltl-ovw,A -011vIn] z-ag -o-arringrJuAlt&5-16--natn -rwly.viiAlAnni1116"vi-J- An-Ntrh.a1-11 

atimcili711ain17)11,(LiultionguLLJA -AittlilAuf7111..]n-J1-iln-niiiutAuluttlitattin) 

giv&11,N -RAFfillqvt(]uaou ilyiJIALlun-imililit()colt] 	 2.1 

vim 2.1 qt]nmegi-rvii'un5nrytin-rAitakarA-vilvAllaiim 

793J7 .̀23MT1.dfl 	 -1`11A-1 	 (2516). 

9.4"cl)nn - iLtz9;115..;IEnsCin -nei_ttudi2(ulEJA')FATATailm. d‘J. I,RatiV)Pindii3g, `17-'1..1T1A3.1 2.546 

Ivy5-1AI] 2547, 147-155. 

zimyyJnfrilAnn-rJtAinkil 

(emitting electrode) ticuo- 5a:;a1MA1ail,3Jai 

iicRillffilt1C911filJ1,6?11100E11 Ltanfilf1159611-Ja'101.4 (grounding electrode) riui11n5dnoliju 

(6iwniun IN15r1Jeilui tta://ma=, 2546) 

2.1.2 nainnmFicaulu 

naltinmiloLAVIEJA'imiurnnnuniTtluAltkEtinhl+maiviii 

FnetriThr -JqlaririEwaiviaam,v1a-rdioalE.otaiwninouniLijitantp( vurvill.Wwm 

6dniai5,a -urwawniciuivil-utThnERgaANni 

LtrAuuLaJoIv115"1ILNAt- btlity55ny)u 171WviJuNavillailminn/mNAnfijuliEllth-,Nlaii71 

Crwiqu Td9mInl-KiiiCiun - j-1n7molLvititoni (Taylor's cone) LiintimKnEarhIttuMn 

frnmullFrutiln-naz,?iatlialthtNichannism 

IL5\wilrrniEnah‘waivia@LvomviiornatalEJIAIUMIEi viiiiirloantAvi (jet) 
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661nn-15t4ntriha5 

anualirri 

OinEllyaiienctomilvintlaiuvinAmun6lOnw6iTalTu viinnearialbanYtual 

al e ll^16 	 vhliX 

Clionli,n`datdiAnnEiritiniairCiorwi6HuLLAbinnnn(Ciwii (bending instability) 

Atinzin-iew/foriluranN lotilNvInalwneit6inOviauzimaln-rdLnatri-ATalaiEncail 

7lithaumilmoitiLitrrdoln-nanioti7frtiagafhAvnin5-3Fi111,1,o9)111.,q1li-ii 2.2 

lvdaffiCianuanalcri6waivijatifinntloimeriam-111J61qt_ln-dt-Cr5 -olicu 

wnLErmalLAIde1TuQuEinan\ruElenuAvniaLLnivcttAnICatin ;SALTiEinmALNriii.A 

Lualirinnn 15 Nfliten1 Thal n,-),LLityli4iativni Lflaisduumf,inimvan -inn-novCial-J 

luennai/ILR"AatdMil.JETiOndr-aaii.0 

iMukm1 	 co9ab1t1n-n:',LviEnn511'vin 

nlVitl 2.2 krilaitn-neinio;C-roaln-,-ff,LoniawailouNn6alchurnyvvrini-1 

Reneker, D. H., Yarin, A. L., Fong, H., Koombhongse, S. (2000). Bending 

instability of electrically charged liquid jets of polymer solutions in 

electrospinning. Journal of Applied Physic, 87, 4531-4547. 
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winXimaidliilAnytildi 

aini*nami-16Yui,Ajw151LL6Li-iniioinwoulanniiitlunwataLjnn vinml !Au 66v1oilincilmn1 

diElfill117111MX111LTMlijOlal@ilunnyia 

L6Yruni5anYwdn56LA 	 (Reneker 66dr,FiCi=, 2000) 

2.1.3 en t"trili.iwacioniAct.itAultielaikvIckl-Ideivi 

&uieilingThrinlrnictarrunn5criitilu 

0-16Lt15annilgi6ii1J 3 nliAcilit-itl 

11,A'Ltd 

1. alargitnnaSainivinalivonwinemmi,ninvinImni 	 inigen 

ginur1591i1vI9 -1 LciJuthiiu 

iNnn'EntininaJziikyingiinnn5gimiunvomialtgulti Fl en '1-1A-A1111.1`5111"611^1a61.1@i 

11111.1 

(qhvYtininovrilriiugrimarilu 

66atqw41-211Thonlvini61Jn5115v19J 

iiiainudingrimvihniiiroamdainituerimL)ninifuli 

tilogyranficatiithiunr,Liinflovnu 

1.10Zi'alihrlMill (bead) tuCiftitHirioirullai'm iminginnyanAfigniala-natainvid 

u.inifiglivInniAentlaiLiiiglaIgiithruuLhan 

li9dmg12'1Lari -JLecuej - uQu6n -ilicinetiti (Mit-uppatham antncuti, 	2004; 

Sutasinpromprae ttatnarz, 2006; Meechaisue arndimait, 2006) 

nina-nataimAinkLai 

o-i5ataitnribkovin 

tynnouiliclelininla-nataininuni5 

Lithildf-rghataluivilna-mgliAtivihititunicuiu 

unnninfinn56ktriSn (rdiu InSah16ginnani5(l LtAnkiinginal”I)Ilieran,numni-Ainiu 
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115gt5mtIlvilmiAinthata5l561u rdtAnTgviiiciernmodwiltuviintntricit&thnnttattio 

cikTtiLintNaTttilt[im'stuw,tviitintINArntivitiatiTtiNimi-annntj-)m19111:1--a Ifill,trwItforthitdi 

unaru 

aiwtaiuriaSamitcutetyna16-1-3eviimi/anicitoingillticti 

a-nattaionn&liailifitiltmnviglticutwitriatAmtriliiiivtilianiAttziumt6nrwronItAulFril 

culAainint,u-ntniTdutAtulEohaillAhNigivictictAuuttliallti (Liu tavui Hsieh, 2002; 

Supaphol ttaztAngt, 2005) 

2. 'N'Eridi;cr,o -inn-ITtliouvtlJocui-wilitt1yu@in5nk-Junn 	1-1P'311-51-11 

FT11614Aq:64 1811/.1fTtl,t1J1J :',E1v1(1115.1)/1A7iltloitiviniaouiLta:;Vmdnali"u 6`imirmivin 

tcnificu 

n-ntiawilFraluvinvin&linatuctirilltImmAi&mittati,q1.1n5dnali'y :Litifitilvt(tAulEt 

ciAc6u1Alituiolyttittt ciltPwigutiinitinntntfiatrualtflarturrnimaTolvInStataik1iu -in 

n'itu@ninN (Supaphol ttatmn.oz., 2005; Baumgarten, 1971) arillbrigViiiniwincru 

-inniwFialiTtrtm\miirTntlivlAinnwiiivUuluitoilrounOnai (Buchko 61,M;AWt, 1999) 

3. anivimunnitti 	 m(artitt AT111ki 6111.71MLLar.A")11.1 

vilatitrualct15tNa5v11mmoin-ittittnau evolity111.-n4namatLaltviItintiounn 

2.1.4 fral5tpn016hatritNinniTthlelitibAhlidaVairniln-ntrIAMO 

N'ktiaiiitlOiwinnurnAutefulh -)ulcv\h/netiviitanbultrituttejthhaFtiiitaiLVI" 

inzcitrwwinnlintrirruriuGualtAcultrtn.notn 6d@57nIciAtTioq1d5nivin5tA1d6ltA5lisuunot6n 

Imuckuiwunliinlyqutvitiiit t:dunEjficintrintrntActildnutiutina-miNtAltlaii-11 

ualt5ztu:tawitomiAutAttlEt (4-rtirtrihrualthluCiiauviuricu) uctt17utojut1utu1Aid1410, 

yquitinnoikutintta:-,a-anownw15JiAloun-i6SonlivtaStLn5c15PuttorA'Avt15 

inttrrumniltvarrzeat ‘i-Jucluitnvi@timmTViLinTaltAuluitA' thtnauticukibt-tatitai 

ntnor46 

Talonufrilitua (wound dressing) vitu7myr(11,415nwithwthem illtmiutefuluwinnti 

idutAculetk-JuliAlaki141.Siel-ajl ttaztillfiviaitithuvtlicinunot6n4icurnain O1 J 

lottittjutA'uluirtriall-iluvulotteoTztat 

Crion-nrag-rdnILSDoviimliniSnllmaiwnweicutolvvia-ww -vitig a-arnomTuqlin-n 

	

tut1uunannirmtte4a 	 -411(1-ilvtiThwritifrittNoloi (Khit umimam', 
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2003) lakivintoilttemik-,9Thla-arnovilariumolvniumaimi (tibrobtast) tta:411m1€1,1 

voa6trwtuiliiurrrofillirglv‘tilonaiurrs-ntilatilniiluivittNol uananilttdutAVtu 

enua5nNeatemSinumttunawifificulamag (bioactive agents) Y)LviSmi6iiiiowiisil 

(vtieu 	 Shdhl) ttatrnuT,JmUomMattemtvadannataAnyiallYin-n 

vin'aa tunickliatiiftunawZmviiuttrjutAultAinnaTPlutajulahrikolilierimilthildlEI 

11:1:MditAVOZ-XnUll@SI,VaiMIPOIA Ohl Ithhiviati(tIlinflu (sitk ribroin) fi@dMIMLI 

-GimphtnatrualnaamHuttotbilfflgoau ,ttivrtriitcria6enuamH.ictitAcuicUkuutajutifulu 

LVidill 

TP154-3PT2f1553Ja97945"110756f7.9111DIfila (scaffolds for tissue engineering) cdvari71 

aniatlurynyvvamLozAmlaico9tann 

cia-amotprinttaalulkiauntmuna5miiihrrnActuilnarAtimual-,au 1,Rlaico9ki-)rn5u 

tilatileffitvaruu'auH-ncviaviUlittc?ituilaubnlaicmaumo6 (extra - cellular matrix : ECM) 

tilninimMiTuriaTtivciaultierumnfAL, 
- 97-ilarjttavokrirt4nuaubiwuntiliNiumunnvenaukilmlaijae)erJrnucirldatt 

aaaull_auciqo 

il?yqu'A31Tua@rtnigul 

riubnviiiimumutco6 	iinthitilinaiiitma:tyaLtfal -aliX-rnumiTuttata 

115:;v1-11;i douaaaulflunoniiitviLT.;au lonn.ili,ihtattooau4a1U(ajouon5ilimillA 

raifiltAt_owirrqriltritiouaa -maaniu5thrilTzviiivrio6Ivitnauviatt 

. Ntict.auFicimittiftun-naijnlim51/Fpn5mtilatiinAan-nimaattuuvi'avitulmlaial, 

vulcu inwat?ticulnyikuttrju uTalun5tiliiSiElrrnm-inkiAla5nnIA5laittliti?prmalt-notin 

aint?iutoillAj-innz-,u-Junnaultiticuumanuoila-) cuatitiAcinantunlulardilindi-J tutu 

tAultrriVrainn5tuicunaTduiJuluilatitylculiarimArikanwilLnnuilleincoTuiliatiN.6'oncnu 

vilGolalainsduimialtiulintltuu-mt6n 

015W1V115 th ttaLipinim ftwileuflaticig-groiani,RitutFrulvroalvitakilatiimilorikiji 

ToEkinu 

YruWarraktiaartuthininmAuteiulukJulyhInailmin ToiakLaimaitytifimictig 

vitulfie5FrunutihtFia vtiu cviall ttootwflivAlminabi'bil (poly(D,L-lactide-co- 

glycolide)) (Li LLaznwt, 2002) Yia‘kilthi,i,6mbru (poly(E-caprolactone)) (Yoshimoto 
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iii,atm-ut, 2003) Tii@.a'Lecidtib112iiiaLLaanuon6 (poly(ethylene-co-vinyl alcohol)) 

(Kenavvy antfiam, 2003) ivineliulvigoiunndit-vAtimelna6LcriculflU-Wiang 

2af1atippinntlaotl9ow7 (drug release) nimmyJniTtiamMentntEN 

-ilnauthjalTnctli5.1.-}kunalanilmilrdalualcualnaulimicifiviaamialLaaan-nTunaluatial 

Ld -,-)Firsilcb-on5ni-mrinviLavlautlilnantaniiiiiatrwieilAnIntNumn.  

i'unla6cuw-fivialinglijun4alkaguar.,iirmindeihwieczTjan urniign.rniaFrfullgrn 

1ThwUdenua tiklyalvciiriconnoL6nLilailunaillv'hriona,tniadalaa.iataim 

vInnardeulAuluA'aulA-laiiviiimniUmjaa ilipirtwaoLgnatlauD ii an tiatckuvinela 

1̀1LIAliatalAtcrii1111,6ffei6mviicuariu-Y?wHeauilinaTLJa@-itlaunavii-kijalnaniin:Qo 

naulcutimi,niuuenialniti 	 amifftiamoi (antibiotics) triviTtiii 

litUanticancer drugs) ithilu 61aL4igthe vtluhl In7nWuctlaauvindiklauicuLAulutsiial 

L‘ilu vue'6'an 

AF)Funqi (poty(L-Lactic acid)) (Zeng 1,6d:',M1.1t, 2003) vuatairiAill.A'an:ALoyi 

(poly(ethylene-co-vinylacetate)) (Kenawy L6avb ndv, 2002) LtatanndnaTvioaelinrudn 

usjuLAuluitivAvinaviciallmnw-i.,n-yulinatlawLlaatmal4 

2.1.5 rriTninatibjhutvliliaimiloN'Avahltriltiq4eicruCcilairuficiltau 

na5r.6'vqn5e116ELatultAilt-pfigauviraL6unilliniA1lvflyariMaJnalintinnmqin 

Lani vil atlict_Ri5iI15w5`alileg6ada5°lv'faaar5ort.AeLLual6in 

1au61uviall oh) 52uv125na56Lyto6 adunanleanam 	 naTbuLau 

loA-JoildtwirwriviimAtrariu 

iiiva-nLAiWiligartnkitcumilCiu6"-nlillAcuitutefuln 

vidudeiSielifitACTutifteivumtltiLLA-)111-1AuviluAlo vziu 

Wang Ltatntut (2005)161GJvaLe.icuLe(tituliegat6151alculm (polyacrylonitrile) 

171 	an@iui ciA-J 	AniAuL A' tat 	 161uiviitaAj2eJn251;ijr-ittroal 

iianEil@eatacua-narfaiulomiihilmi 	 (hydrazinium hydroxide) atbnimia 

n@iviluillicoulmLeccueiluQutinanlIonLaAu 10 wiltnawsitotrnr,iu9i-)atiNali'iLetaJnitu 

LujuLAulu 

Xu tLatht-ut (2006) ti61N‘6.61L tiicultrtru-w4n6ualvioSLLaat6aAiviA rpoly(L-lactide)) 

NOWThatinmilanaiuilu 

aao 	 lw_nioa@tiainni5aolezial 
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LLUACM0 Staphylococcus aureus 	98.5 Ltlaikni LLattn161C1EJVCAM Escherichio 

coif Zvi 94.2 Laluigicuii 

son itatinnz, (2006) OviLetrulouilin@lvo .9,1aaa:,iii,m4.durrivlilwiFigniat 

NmAlanailcinow (silver nitrate) 0.5 yLlaiimuolumiliman 

(UV irradiation) 4,',1 245 9,.,iitivido5 

vaalmiatiorvi ,TilitriNite.iuLfuluitiit-ivittunith'1111:411,1011710 VtilMal@WY1F1806-30i 

u-acublutQuivii5u 21 colcuilim 

NaiFiciriiii,tluveSimais5wriFIETAktiiarAuvriuktr.itaehitt4wivoqiinnTdcui,Atitu 

vi-Julylibaii9mazilaHn-wiliianaiaEjulaisimhau bill Rujitanaroj Llar,F1fUt (2008) T1110 

L&Adiuptinoii6unlJiculnoclited-)1 230 Po 280 cuicumio5 

nnutigriaL-JailcutviTencuncaiicui:itiona -obiom&livi2riu 13 triluiL915 arjuLAjulu 

Q`ilnd-rwran501:1-11111,4ivitiliav;i'Thumatoi winniTontnulArtrhajwAjcillma -riluilciviciA 

6ii@t1,UniME1 Pseudomonos oeroginoso, S. oureus LLa E. coil 

iRivigtriu (quaternised chitosan) vii1AmivUu66/J011010,diucithi1mJ5l 

i6@Ofl@Ea6 (poly(vinyl alcohol)) tuu ignatova ILM:Ackt (2006) iiirmialLehlej-ru 

Q1A6no-mioliutul0riLu'AuEvl1Aiidl 60 	200 cualutwn iLm1,6)autiauvitaacityu5Pru 

AnixuRct71610 5. aureus aar, E. coil im,:ruibAcuirSiln -iderummi-illithz,-'0001.41vnti-M0:cI0 

LLNaluvi-on-imeUi" 

2.2 aqiiittisioratoiltir4aiitutioivunilliu (antimicrobial dressing) 

iudioriauehrioffenAiBifr14eramtvirtiVitia641.11 

ithi@dAt6Nm11(114 	 41dn15 

FloLgoitatni5tVirplulmalliti@NuviiI6vitAaEMNA'fli vi 111,66NenVilEJ U v11171.1kIS 

vinoilttNaild -W15Ctla4(i`unilFwni6inNcuviiti (antimicrobial dressings) ‘11611ubs n 

Vuutiviii16uolN9IiitusfriAl4ten@nivuuLLoz a ,filnniiu  

,111,Luti vtiu 

eiksindotnioAidiNagg5tnawi-xlvlagu (iodine containing dressing) std 

lalatattpJamidatie@niviu'all,fulmanikruLii@tvuRcilin aatiiliiNavinlvshiNakeiu 

1A6I7tou NSqiiminfron-ntici vtiu lodosord®, lodoflex® (T0116.141 Smith&Nephew, 

Hull, UK), PRN® 	 PRN Pharmacal, Pensacola, FL, USA) LLa lodosorbe 
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(iinictiii4 Health Point Ltd, Ft. Worth, TX, USA) vilaihi 	lodosord® 

lodoRex8 Sh.riAinNLaiigingthiviru (Dextran) iiiAon-rwilalAulenui6d1Lionolooilialogu 

@tjnitilcu lodoflexe thg111115tW1-3cuqmniTdawdatilalakulct,inaranaEillifil 

lal4uannqvi6Dti-octilau 48 if-Alia ?bn.i PRN(D 

(povidonelodine) erun,,n,45-iurbcra,Otniii161Pviaini17,w1 LLt9t 

'11/ati 

e,77 tie sefo o Li 01.9 idNRfrls'77,14i10 yfi un M (antimicrobial gauze dressing: AMD) 

Kerlix0 eda,nli(gvi Tyco Health Care Kendall, Mansfield, 

MA, USA) NS?Lnunistrihtiiebmvaionetit 	 (polyhexamethylene 

biguanide: PHMB) Chiqvitticu61ANSuviitiliiviaintilw,Lar,vnuan5ifitgliriulAriuvri@Liia 

ImorOvisTais'itreramafiun-nMpgruivismlacuriMurnulcutie.114-nal iLoL'Eildffn5LLmn 

LruncifiCi'mrin A'rrsarcoalLLNaw-AuLLNaCN ToEN-fialur'SnriEfftivilittfitiuma ezin6i'mdhotryu 

Ltazi,v:ithinlidjuct.Slirincovinlu 

itellinon (poultice pod) Ovliluvivinln-r5Acilkui Animantex® Kvaillif4cr 3M 

Animal Care Products, St. Paul, MN, USA) ar:vuthilaanaKitielauciiiibivia (nonwoven 

cotton pad) Loz://inNona'AnntATuviA) OviliaririhtiTertAcnnwunlm (boric acid) itavibw 

oni-Aainloidau 	 (tragacanth) ilwhanTitl411/1@nwins-mytn6 Lmiuvlan 

vg@aiuutkciieranwilouuFnuimiLeolkna]Vmnainlniu Lvoteramol6tiliiiimut 

LE% 

imaitimgallinaahm!ailanurn ,tilviluaNafianthn 

Nafr7141191P7AILGiqUe4MhigrIlalki (activated chorcool) afflEWEA1111f115A)1 

Activate® 	3M Animal Care Products, St. Paul, MN, USA), Actisorb0 (9.11 

Johnson&Johnson Products Inc, New Brunswick, NJ, USA) biuriAjnbagsinciAlu 

tiatilb3-1g1-3cimion 41.1slinViTulN9LnlusificiliA1usi v.,Ai-Joilnewm-yaniartu 

IlcirmuNa,timlhuluniIiuniJicuiou,Na 0111150V14ULLUMill'ithilatillidlli5F111.6111111 LIM% 

ihtiavinAutaluwatea fr-ntiliwunlOalliapiiiivehtlivinjw,141fiucuwimafAimiliraLin 

OokolonapiltwatPlaatibiaal (silver coated dressing) Nkiftwiivilln-nAji 

1).6.1.1 Silverlon® 	 Lakemont, 	GA, 	USA), 	Acticoat® 	(6unitiiim 

Smith&nephew, USA) 	 Silverlon Witinr-mniatniarniwintrumilliErVi 
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atjuinnounilA S alEfilut-FUI'LLIi L. colt, Klebsiello pnetitnonioe, 	oetocil?oso, 

Streptococcus equi subspecies zooebblernic-us ildf 5. oureus 1.211V-1119,M11,Eltd9I1U 

648511gfikk lEEAlorani,;)z:vitocin_ljatiaanly.Frin-YacvnavilaNatot;i1civi -01un -milt#6 

LLURVIVill 9110VInt-tdevRaloii.:wsidlayinmJamlaFAion -enVILLMIlvill1Y1,1dF1111,1i 

n-i+i''Am..Ciiie2nLibTr:ILLNatt-tinaliTiEruyinci 3 Cl1 4 lu Lva:;14ils,,nnijilviaNaLhorinwiTh 

SJU 

TLIC1 2.3 arjumnIAlasmmln - r5AticiAL4mAim-JaiLil'anu,11-dauciii-hi 
2, 

tlViU Acticoat um: Tegacierrn 

ISIONSlaf5ll4:60flEflo,;Ih'@191a'1G1 illkiviiiarifitv6-rtidierr5AHuhrviigi HI) 	€?In 

nailaaEu viaALonoutolHulur-Actdi ttuA.1 nEjnnultata:-/AMEctinua -nrojTikanaTA 

RI721011,1rM ;Aln-1511avrtidnuila -NcttijnoannInadilvinvijaiiiin -einmnpiuqL6gralni5 

ctiatijau131" 	 b'nvlvinNornevILL- naSiusm 

vva1"lteaniuni5vinuTa1umain (Innes itmmair,, 2001; Ovington, 2007; Rivera LLLTh 

Spencer, 2007; Stashak uatHaAt, 2004) 
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2.3 Mai 

LAulnivilicilineiculEinnarifientom 	 ilF17'1LILTUTLI 

7111M551.1711i1 TylEhmniaiaulA itqicl91 

atnIti1111111.110H11 	 m-nlan-Jatj 

1,300 - 2,000 1/\fri (390 - 600 LI.N1) (15.,FTnA ENThilkCtill, 9549) 

2.3.1 niniek 

n5tu7uni5triingu511naJC5urrii sericulture 	;511,A141,flivilm'a'olkinf71niEu 

(silkworm) ilaincilo toicica-unegthatruthrinciqvilurnmanifieralur:iintulvvilTuiliiiia 

71 Bombyx mod ?"11-39,11.101.11,14ifiFiultrim3jouvrAiulati -IILVIEn 

4-n.nuilia-NInniii 700 1AIN 1/16"11111:11.1 3 'T1,1vi@trl viunctAtiimiiaunnniliaantirn..au 

coliEudaculiftinull-Aviliw.,'Ern 1/4 till-) linvvidiTm56-irmaal-IvIuncut:iti@tannmyru 4 

14611110@f1FMUFli'1171.  4 c.iuw„,-) 

f111@-11,1151,rhAndl 10 'IL 5t,ntnaiiiivamciflurrutai1a1htanal 35 7utt.d667111%1Hti6iial 

`,L;rk,$)i,Fuivi '-i-iinuni.A:-/SytinvitTnifu'utuviiu 10,000 Lvi-r-datilELnliNnvinl6d lolt_N?au-n 

Thninn.i 3lUmnuilr6j-ninturri joirillw.:6i)lillrivilt.killivilt (cocoon) imaicia:;W"-p-ivi'l 

u,a'z,[31nAititaltimmaarativinviali 2 vinilluziiimilithrinz.licolti-rtialvittau 6m1Lvv,-vidil]n 

trainimtwialmantivilutAulvili lAvitt.ALAuluFji@imeitaHciattr,A0 	m E64- erritwilEn 

m 1̀1Eirril6lun--j') vzriisticu (sericin) (V171 2.3) 611-)1001 2-3 .51,1 vitd€1,11,mail.rmAuti- VIEJ 

nonlyilion-/61 1 1L6 (1.6 Filawo) LLmi.,61elnactAthi.drali,nitindllaindlnl !sun.a,inirtd 

vulotol(1crvicuouazaAnai 	 ii-JficuLalktnaluvitanuALLA'Alhwihrawal 

airfivani6auen5a:-., ntrila-an5nataimehAlEtuillcouliiii'ovauivin,rdanErmlil 

Liionalunnnejnitrunnloi 

INI111/14 

at 3 

Anliaii6ztlulnivanlui)@1:11@1 	 611011@leill 

lillvtinalii6otiemnagoLT.;i11,vimu-mInIECAchriu 

tnin-ralvamon*-Joictruaw,atnriu 	 ?i71,4917tlLeutiviiitiu4at6Lri 

naluvnurligo ihilJENt0nnlAILLatiim,N )1Tillv 	v rualn.Inulmanfli ei u'l -ruLeiculvaJk-un 

vmr:hetilulAITinniseti-iillvail1$1'4J1,1,Ajw-ntefulnaaraminililia 

TalLA1.1103.nnn-i1 1,000 vial (900 111415) nisFNLAuluaanalni'llvani Linn jn rynai Jim 
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(reeling) 	 3-10 ileil,6414 

2f n"u 6AI,J11/nkklic4,;Ciuri44 reeled silk ainfithicsctillthjity4-4.3u4un43 throwing 

Lcleh,iihJhT)11J611(ilailllYfeicuLilAnErivat,1411.fro9i€111 

LL'd thri-dilT, 2512; I`jsiA/til el,c;s1:kawri, 2542; '5amioi..A 91Nii.l';11k, 2551) 

Fail 2.4 vunulimai Bornbyx mori LLotillvim (Cocoon) 

2.3.2 iFnAdijilLta"..dart:Iiatio11141J 

:116011aValhilLFYIrdal6-Xulei6oriuiirriFoia0au6ulu 

thz-,nuu -mitl-J;iti/i',i1A)o), 2 eU 	 (heroin) 66 0; 

141i1Mloli gJf1TMAL (silk clue) lilLiThittP:c1Wili:01L6tartA (sekcin) 

"Alti -dUlYtd (1.1c1,46111 ')UVI5LA916Ff_1("1, 2541) 46-1(41cYlpA 2.5 Ic9lucht_111/1J11114sitkra`mik11/ 

AoLcilu 65% ImitimirtYli 111511.11,511- qii.ith;Lin.1 25% 134Eikiilif1n 

€621v0iiudzoonulAu6uadem LilioceLainanwiArtil'ulEiliIL 2 	Lend ViElf1 1 

degummed silk 6likalEilinT1ll5kruR1 66'mi1(nin9TourNFI lenoVerwonFiuL (2yriiVriei 

`'1)0SciA, 2551) 

„ 
21111 2.5 IcNitilintAllcu5LnicintRaatmuni-AmmvUulliwuviiisn 
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TotitAbItAuthr.nati.`a-mithivili-micp 2 	1111,0-11115hainigdlutaqavnn 

(heavy chain) iltlirtirrinilitatiathniial 325 kDa toz,iithicr.daltilccilanarlartri (light chain) 

timfinlinatimhtarit-L1 25 kDa eimoTtifnlaillta\lithFiuNlinb'uLliovinfnon::iibtivaitu 

'nue filiqutemitiVaLaz,-m7-iitic4T-ikuvi621niu (Lool@iiicoriyilci 2.1) ivitibnlailtiasitniri@riATLisr, 

(1.1„mtw7;111.utiCA, 2.6) iic9TILviitg4Sne,uo 

LLace,tillin-rmithiwujil (hydrophobic) '41eilnaliniv'iLai.dluivialn-raiLVICUA ilfiTalV11,11111.1 

etanT6L'illnai(191 uannni11115citlicrlitn'fluim-yiallehviriculkiuma6cdiatilaCriam.016 

(biocompatibility) 	 (biodegradability) 

(Altman ttaze,atut, 2003; Wenkl,LdtRtla3, 2011) 

mitaitulthFluciiiiijimInlaitaqoQilvduAtneiviiAltu611 

10 ti5 300 kDa cd5r,nociA-Jonwiatilluviaitrinlo (Liaammilii 2.1) igiehtt 

tdiuri luo5nniia Hiicu@ncia Ratvikiatillu 1)%1;61A111A1.111.11,11111 

M11.111M1111 (hydrophilic) 6111,11thitAat,ialujilic Iv1n6t5imtijivn7inlmaqagi 

20 kDa)a-umnato-inUilmi-micu ,i'mtrjntiinanknwili-)1PLei lut-mOonaculuivaNin 

Tlimp 

')I.A6EA:duiliij-ninYnilnatio?11(afinn-ji 20 kDa) v.szmalultnliijau cow: 

kinficiG-anniun-aliTilvLLicUaLci1unn5dannTAm (silk degumming) Iwya.a.1.111J 

ifiernynnEianaamlfinnwulA 

amiiicialvaluthtni5 	AHunmiUa@flq1016111.d 4"11,16611ELLUK171LLI 	 V1f11111:i1U 

la6YJu t (Zhang, 2002) 

01514i1 2.1 h1ttlairt:lh,Laritid.iliglAittrzialnwatillcu 18 TON lulcolArffiilniti 

tillocuoln5ourilu iirumnriiiiar,viiincidleirpu  

1. aspartic acid ihuilladainiruivauaczfriltioliluLiln@onTmilniut,  
Ii-Juitimil.iimintwi@n-iwviitatia(u •ii-k5r,trunk1anilla 

1,Ltni56F)Aautvr) 

2. threonine ilall-Tun15LTioldniculuifu ishutimniatii-gnntuniriiiinu 

61.1@5-tinin 

3. serine iciluavilatami-wrianiFloluiiiii,Larincadia "'l91-JutilLail.1 

:E.,ducuni7v7-iiiutoibutScu Ltuni5aotinoialutSam ilii-lli 

wiNainikaTuatailluilniu ii-)E11,1,15n1111,111711J(11111,661111,151 

:hi ?I16951nAn5G11ni11JA/8115M1 Nerve fibers 
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vii715rei 2.1 FniimicRi,Laz(ciZictiehOit-wdalnwati)111,A 18 TilU 	 (io) 

4J1Eotzln5owillu otwaniiitiar,milicidificy, 

4. glutamic acid ii`JudgthimilLvtioluCa'a 	€711N-Jua'InTu6ri1J11J Frulumn1 

Lidt,5vuurmvi-o-rinaliiio1a an-mmtwiaJimo-i 

(alcoholism) `J'rruTtliananiiTdaiRimirCilionlamiuradil 

LA 

5. proline iinwipi-rm*ulactimoul ilAymehAit-vaiiillrinian-nviciiTtrunl 

6iinuaz,Lgu 6d-aucifilliinctlinthf-anilavT-P, 

m-yuqintkifitaaimaaa ila5riuLtn:-5n19'1F177aiiulai/w,i1 

.67uLailaiciln75v11571J°oulPu 

6. glycine 

7. alanine vituttvilvallitgl-Apiatilalianniviia a3J@1 LLo:-/tuti 

thtaliwilunaTI riAvi antibodies iiiihtl11,15rArtkuVilificai 

iill iholun7r117cuniTviilltruati-wriaLtatn5owM6 ?lain 

Liaannon6 (digest alcohol) 

8. cystine viivi1liiTi-nViuM5Tunciaiaein' (antioxidant) Lidt117111P1111 

AiLinlil)Hi\lniulcuniwinAnui/iFILLaniainl Gii-mlurrn 

AiliFiTmvilth?lcu iip-m4ivriuviani5aiHiElmin:Th ikvd-milig 

LI,N01,141911Ia`t'LLNWigOVVIMfrirld ehlrtMfalittleM3141:11 vli 

thLnat(l76 cystine 10-14% 

9. valine 6ii7ui1,i1ilw)ni:i1Mitvtl5n thterruniwill-nruainAcilivila 

10. methionine vtiuu,viiciticWjen5t-inwiefu 673111alhin75Lilolmaitne11ica 

e.) -wilitLangu tua615v4u1nLoaLvia5nalwini5wvao'CinA 

°twit aol6ZultAiimal@5riculm ctialrica.mi'JliLar,eilLerai 

n-IT,a'ituaitTwo@ILefuNL 

11. soteucine nt,Pun-milliuovaleaml?i-)utu 

12. leucine amj-wiall.jni ,htliiiiNavintni-aqu 

13. tyrosine ii-mluni5die:nui,?%thtenvIltWilmal iiNai -ianitru 

th:i011/1 ThOF17-11141 n5:ith'cunn5dhruailTnla 

14. phenylalanine liwAg?iMriut115tviiV1 

15. histidine 1Ni1b1ifiludmiSu9i lifturn55nbiLimau Ilmia&teru 

onn-dAcu I5hictAct,4 IwavywaluatI5hlailma7l Ajibinmtal 

Na9ian15lAut:Sulamal ?iwilifynNSonrwitSam ed7EJTU10 

cviaoliSno 
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2.1 qweanTilLtaninilicigApninwatfilu 18 'AO 	 (via) 

tilosuoln7op2,illy fiumargmatviliiidcwity, 
16. lysine ?iai-ri.hili ,leiiilviu:-.,thti -gilvt(LNA-1-larelm,o6dainv.!aliirn 

LLatitlamniT,Victi,SrulmTaibia 11151110 lysine imaiviiii 

1,1411@nflE) illyglrrn-L'Auln NIA-J115alafAviv-il Lor,(6wdtli,vii 

6aTi-culAmclui 

17. arginine taamillsjilWitiviavirt'aucueviiTh bila LLmlnaAtilaion 

6ditilvtiLiNaviim -iiiu 

18. tryptophan erClumiun-ntZmiloCkottol cilaifiuLLaz-li'maa\AyitA'at 

ilwiritithilacibniaLiniTilm-m-,/qmiaii-Ali-n-ru -nificu 

lysineltaii5oflifiLaaimmaa 

chn : 	 (niFin-nuvritti). 2553. Itii,frN56r,illiv1.1. 

nilamtviTUM: 	 12-14. 

nmiltilii-roathagluLajculoi,cinAtLngi-Jficuatiniihnfiucumn 

n-nioCiulicnnthaQaTnIlthhtyllu5"61,111.11,vmAj--)EJTiSvaniri (X-ray analysis) 

Imleii-NeZnyluaejutstrunAH (13-sheet crystals) kilikli1.1-1LIIRMAIINgt1 ,11111-1 

YiltlitiV11,1101,11WeinTH6FN 	 ti.71HY11.1 

um,i'JM1111/11.11111,1 

LAultilvadtuLeculuui-J F.) -Junn9ji,uukoillial,:nolinviaavin-ramn-rualLeEln LAu 

kruticulina-miolLeicutolvamillthtLicu 9 - 11 `1,11A5aU 

Lifuluzi,i1A-radianyinlynctIctrzHinli6outh.1 mom LA'uluilnyanAlL65q,1 11M11.1 

ilwviah.nbunall bmiSioLZitiltnviiivianInOvg-J1kLit-Incu 10 - 25% LLa:-/fatfimithjanntuteil 

33 - 35% Lila,Thin LefutulvithinailinolurmOlunACIAI iiA-nadam-nolcun-nvieh 

prrartulgi eran5ovium-nIfiaillkjlill 135 nipnvoiklua LwiTfLviSoilvialjviinaaithi 177 

i19-rnith14-imir, 1.2 - 1.34 ni'iminvicuiFitivdtiAL1015 

ilattlthe'fuluihramt-rnwinyuLatuumi4CitiViffiocuiliAl  (Inatro uin-zro, 2542) 
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7,11s 2.6 1. 51a5c15linana.uu56AulutviN 

11.1ii@LV16211. (2542). 9irmirnami6hitu n511,vimm1ThW15. 1511N1041,1:61 

N1,11d1fl5d1119111)V181k, vit:fri 93. 

2.3.3. filltinigncli4aviauvrini5iiitiviei 

unnwinnn51.7-nefultil1nm-mavadla)-AneZvIciAjdfi LAS'ali11/111j") 

IcNiutimaJvillvam5uttmvatzluilfi-raiviiHriuliiiuvriavinvil@tElanyu6 eramnd@tioinu 

lliToE155,LT1F1 	 3..rni5a-ign9-116tYtuniwkimpinlimLonmri 

uonvin@niiiiiculvalikusoilcimwiu 

glailriuni-aneiblvikuial'iMuNa (wound dressing) tkatni51hiluiewlim5i5 
„ 

oluNlvtariluaLun (scaffolding) 	rniiiiculiftulium-Lqi-rtiiinn5nitilai.ila (tissue 

engineering) itelqinifiIinn5tim_I@Emi (Altman Lot)magi), 2003; Wenk LtatAnni., 2011) 

11151u1,143m12..mnitin11 nh:.;qnvil:iflumi5t-n5661omel,Dail5viainvaiu 	 viicu 

amrviviiinaltin-hAulusnrciiichttivilaAlnwiloi(nsictI6'1.41 ala.mt-tuVLikutiejuiAl6a] 

cuilvf5nVituu`juni4lainvioin vdu TAL tvInHa u1JYl55na1J (spheres)1,60tIARtita LlJtd 

lij€u (Hardy 11,Mdifflit, 2008) 

iuliu`trit4laulwitir4amiajuieultAlnIct1”lulitmlifillInkmalattriffh ;17EJ 

mtu-Juni5duL?Thluii-JullAidilvitiklivitu-Yaluvrilni5La4 6 vdu lo90_1@amia Li1wiu 

iillican9uv1aluviitiloiNmmicuLafultALAnimackiwintthFluict1J viaa~nTtlS~lulvI sou 

(Meechaisue LLatntut, 2007) 11.15guoti54Ju (Zhang uatmcur„ 2012) 015NVile11.11EILLUIJ 

Vfluebcu (coaxiat)TotilthgulvtimhyrJutmunallUdtVildhuithhictiigaticu (Hang id,a.tflru..; 
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, 2012) viitcYtiiinwiiiliiina-mfitnefuluiviill,uniairiA uEnaini16111rravin-Ymimalavenn 

t@lithillA141111111A10%11@i3nriliki:10 11,1 61111 blIVI5111.4 L'ih.1951,1 (Zhao uatnan;,2014) 

twillu-Itiln6-ntY1131110inbitivitj-111,AL40LuumiMucililnEjulA-roc.71 

ii-)1/.7u1,):06 ni5eAvIlavpiLl,Nowinta1cuLeijulEAL6nIcvnath,11115 -itainrilam-i5c4itruk 

Liuml 5EJ ViitlitumfiCithiripickrivilmuurl-rosi1:11 Lumcii15Ecirii.)11,11112Pie Ltiticrw 

l6ue~ 5n 	
Q., .4 A 	

vtitililMnnlibeutstliihui,010-an5aliukumeCili01S11 

(Zhang, 2002) 
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3.1'IlLoilt,Lazia9,citlitetinifaE1 

3.1.1 aianiiitarWilillcuniaqiuththiiculvain`614 

an5azairacnkawn5uo65am (sodium carbonate) 	 Carlo Erba (6vriS) 

ttualAuliFiaaIM (calcium chloride) itaL'inibitaanuou6 (ethyl alcohol) (tra5t117411 

Labscan Asia (bin) qlion2Angiat9wjaa (dialysis tubing cellulose) 21@5u5ii4 Sigma 

Aldrich (eiviipaiini) 

3.1.2 H15LniiithilunenditnitlthautuicdsFnitvilu.AcutiazItli141.1114115buriauLtigrukau 

N11,11i€1.1.1 aiimin'1141,J*(41vOLviSal 

Itcommt) 

i5oia5v1Qa@l5atiA'n (trifluoroacetic acid) wotinciviiiininn (formic acid) 611@5l51141/1 Sigma--

Aldrich (aviiip-aaini) 

3.1.3 wunCiiiti el14-1511.111,410 	itanteitiontsvilustheiitaiti@iiunihitrminenfli 

LLIIMIlliflitt.iilcunignuitplb%utfratcupilL'iutaluejui?%181thhicvm 

Linwinn bun Staphylococcus aureus ATCC25922, Staphylococcus epidermis 

DMST15505, Streptococcus pyogenes DMST30653 aunciii3utiTiounnot 

Pseudomonos oeruginoso DMST4739 anti Escherichio coli ATCC25922 

a1111566H1L2J@ Mueller Hinton Agar (MU Agar) tto.ti Mueller Broth (MU Broth) cti81 

HiMedia (aviiiaLLini)looLkawiaalwl isd@luil;co Ajax Finechem (aueonth) 

Lohlonuiltmacino,GummilLiamiln-nAcicAtinnliaurrnFnbittlitrutilaruritairjuLAu 

uattthawdiiru bum Aquacel Ag 	 ConvaTec (6int)19) 

61111W 10 in. x 10 °tlaJ., Acticoat TaluMgYi smith&nephew (avi5o6liini)111.1141 10 4611. x 
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10 cf. Liwz Tegaderm AgMesh ta5u5411 3M (Miiiipaini) 621110 10 6631. x 20 6dat 1.06114 

5101-rtMucaziliAa Aquacet, Acticoat ant Tegaderm 

3.1.4 WiThailitilialn-anWlfIrthiCkuintIiiitlyilag 

14ta6Trn1na.i5 HDFn (human dermal fibroblast) : Media 

dulbecco's modified eagle's medium (DMEM) (GIBCO, vici;`)/ Invitrogen 

Corporation, amipaiini), 100% fetal bovine serum (FBS) (GIBCO, 	Invitrogen 

Corporation, avilinaiim), L-glutamine (GIBCO, v51hv Invitrogen Corporation, 

itat} penicillin-streptomycin eualuii`in (GIBCO, 	cui4v 	Invitrogen 

Corporation, aviipaiini), kniliataiu Mid dimethylsolfoxide (RCI Labscan) 

frIDIJ (dye)'1i66d resazurin sodium salt tEllii1711 Sigma aldrich 

3.2 iflialliouatqlln5aliritiricuni550 

3.2.1 qilnuildrivriurrathauludholiAlillaFici 

‘plqilf-1521 -Juli+NizikLiziollunivA 3.1 lgornitim'Ttio 091514 

tfio/thluoinfiefra7115464 (high voltage power supply) ju ES3OP 6frotiT5t 'iri Gamma 

High Voltage Research 	(erviiipwini) itierammlijcu6n-ruNinwintilA91)101 0 '0'1 30 

tiatick-moillslin6wilivitnn 

I/woo/Soul t uim 5 27.1dA05 vilumanoehtetrtmNemaLioitiyeiwoi 

tilliffotrungnnS-ilfailv 

?inlaz,faimil@SaJoi imiliNtn1141vid6wyncuai 22 16rafalwri:6•Si9111,itrucuWOMUT) 1 

ittlalaon iianla-ittidalvinia'mErvi!Nterovii 

ennhahtittivittiutaidu 	 VadlifiviluTtindnolijuLeiultriAtadi 

ofinficu 15 1111c1k11G15 	 Lviiriu 14 vo11i16Pw5 

048401194a09160f11 Su NE1000 liDlu'i41,1 Quality in Sensing (015) $i5 1910F171.1111125 

liAatplamatoluwaSuiai ainviaaayini 
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7,11171 3.1 Lizol?ThIln56nnAIALAula"-ml'frAnavi 

3.2.2 iniolilounpilin5fain 

te5i0q09JUITIttUt15:;11710 (freeze dryer) '?2,111`h:11 Dyru 5u DV1:230 

11J`d61uitilibillai51)1,1 

nd'aq vang5FniOtane5atfittidaqn710 (scanning electron microscope: SEM) cm in t11/1 

JEOL st JSM 

iFigaq UV-visible spectrophotometer 92111TA:51/1 PG Instruments t T60 

vra-)aaull'IL -ittaLuc-icuEA-JunnYiwinn'm91 /4 j ontal-cilT1'n -i-a3F:n9ySt. 600 11-1linlwr 

kft-hul#07:1Jv laminar flow su NU-440-400E Series 9 910111M4V1 NUAIRE 

141??1111T1111-1WAllnitENLLIJE97164 U 

3.3 9ivii1i1ing59 

3.3.1 nildinithliubilmh 

Bombyx mori 	 LAjtanimilFiLvra'al 

Lozi,aonn-nlviliaan ILAainiAtaulmaanotomilA-Drinm-,mti annuu 
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(dialys is) adlii)116)1X11,1,111.15",1,VIM 	 5-IFYCLI;VCINC9171"01 

EillAD1,0111€1 11.d 

nndcNn-olviv 

(t.awilAillupliA 3.2) 3,11;i3Jh 

titinliwatloai 1 ti"-AIJALL6H6j-ildf-ArnAmdut.6n 1 nt'lLizintWILAtitEitoad 

rthil 3.2 6"nt,itut.3"11141.nAitniulloit.) 

(serimn) aan Icwwi'Lliawrizil:4nul9iLlumniliavu9intixAt.! 0.5 ruaivriwilou 

1111,11711 Criqtlft101 100 D1C1-11,60*'trel 6NAL"g11 30 1..)-1c4 iltinA 3 

qu/kiiii 40 50 io\winmatAuo 61)(1,n-hn 21 6thimkild661X1 

n77ata7v6thilulvai 

iiii/iiltolvia.ile1nun-15:-ilnTAllawonttuiordiEllnATATNwntwiawdolunaLiVimwhno 

351/Lailaiinannua6ttrinu &-n- wiTi.i 1 : 2 : 8 bitilLa fAqamccjihhnnai 70 80 awn 

LEOVIIEla IOU ta&agmm-,aluitiA-yuivilarifu 6 alaiLlitiViblEnliVinviniiiiirjil ():1114101,143i 6 

otaimin 94 nil]) 

n177oatla ea (dialysis) 

Iii-olor,a-mivfarinc;iirmiTurnnrutiTibiaz1A'a Gilltu6istilmn6unai5miinc-1 

eill1W1g116@f1T111(11,11,0E191rTtrthrilalanILIJ5U (membrane) 191Erthell5ar,d1E111/911V11J5NZ1111A 

tilloattil'avoaQiaa 	 915aLvin-n,maaonm 

Touviin-nl@rdlaqiaAnai 3 its AILLemITtlifi 3.3 



25 

3.3 ni5lon.ziaqinala-rdaraltilvou 

nimtatiquutfno3o (freeze Dried) 

lino-ii-o‘.i;dnui2irjmn-niatigoa:1)-nnirualiflimrilTmz-aciic,4--,) mR--jala(uLtilauu 

c;ViLLa2111.1:?:11.1,71 

3.4 

Vivi 3.4 AbtlitIthiltiliditau 
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3.3.2 nearntrAatrirliiNacioani4aAttiamuiwooliAtaulthiiculmailyataucirZoloo 

awrilcinwdcatcluAulActlialim 

aa:-m-iiLvih1°h6661 

en5a:-',aiulth;ictibiailvau56u 

3.3.2.1 dicnhataludiviiculthiltamilAhnh 

10, 20, 30 Ildri 40 vtl@ivnolullivriTiwin'tliLim Au 

vituLectitacmonfiiinniTth.jaudi-)nlylihaiim lAuuma-nataitiviini-fluvaao.6ouistroo 

5 ilongi5 LIA-wiarqtlndmii'alcdujitaluilmlyhliati9iInvioihttnn (66HIvw) TOI6f15@56E1 

Ltat'viaii-gru (66e)l ) Nuunm@ii'culAcultAviluaouiliciimi 

ity-mitrilATugain-nlvimmlernatainlooLnaArwapob'ounci&-nitt) 20 1,Limmwia 

Ilia]inninulylilifictl@tiNhaimvolurNilAALIA-Itiu 20 Filaiwg LLaniTcntsz-Hil 

Td;,/vd-illJoinvklajminellu.irn@lilILA'culualificu 15 IML6611M liiymiluniTduLAulu 5 uii 

1Z-AlithariuLiultAl;ari76W1infloi-Jurithy@INam5FitlanfimmALLut1inlnym 

3.3.2.2 waluvihriitrualai7atagulthihhnibiltati 

at,multhFlulyllin`61A-JEc9i-JunwilanylwmbalAFin TEnolinwitin-ramtiliiu 5, 10, 

15, 20, 25, 30, 35 ii3Ot 40 °/obitijiwilfivimiiinvi5 	111-111..SluUlAtejtj'ultAcni 

onniThniTthath'ululi-JuirlTharm 14-An155Ner1 aa::),aiu4Ind-12i9Jittaaodm1- nno 5 	̀6915 

(6lnicno) %aii,fl5@5irn3inE1 

11111-uswpiiiniittlairaniaoEn LLa:,/viatJau (walto)) fThIA115@ITULALlEICALN@VicadEill 

nifAludm-ruppin151twaetiala-nozi,muiouLHiaAvvioum'alouiittmiLI-J 20 1,1.11k591E1,n171 

triantwneildiliThl@culli(fitiMlato-Inc&iie14,vii6u 20 Filai-aavi tottlicuntniiii5r,v611 

IThlutshidmilEhuin5alijuLeitiluvviiriu 15 vollhaian.  liinailuniALLAulu 5 Ydi 1 OTtli 

uriutiuluiritkrylim-vAA'ninAalovnwnikaHmuuLaaialnym 
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3.3.3 niamlummitliatatruollthiitaylleinbukauawrilfin-Acuthltsi-aulAiliarm 

atoinith'hivatn6uiekkJurnoloyolQoalathiNin 	 30 oklonti-nifinvie 

IlilAcuivildusjuLAului-JuLymilmrratitAultihulcriv%idk I55Ner15or,o-tund-n 

1,11Via@61&It1Tin.ii0 5 	ildj911 

ni5iiirrtlA@EArmavia6urillaw,66aviruivrdaiLefuln Lioz;nTuTini*turtiniema:;alubitivii'al 

i&ntino`dosii7.16v15-iti 20 lailm'Amviauncri 

Lviititi 20 Filai-)ai timficdictnturvillnivrilltioluvratuotiiiivinA).naliutefuluiviiriu 15 

linailuniAuLAulouiu 6 if-AIN lditmitnAculocialFrrannrithmitu 15 ± 5 

3.3.4 M5diUMMIthatauetiolithaitiliAntnbig4MGVViudithlifii.ThniTtheliataaiiti 

NamlvdFtni tliancu 20, 30, 40 int 50 LtlaiviroilEmInvnYn 

lAluAtIblEwhintuvrAnuriuti-wrjrnalithaluirlbn6uluenwrioiulAiln`61111111t6uCiltazliu 

641tamriuni5615tnamiu6iulullhhlyllAn6u 

AmylivillvirdalematmuiviuLfiNtlivio@onici6915-1Ci-) 20 1111.m. 59i@u-icil 

Kn61,1Altniktlatilvtititlimot:oincgiimlilivileicu 20 Filobaii LLanPrtntorvinlw,wilitlwitiviild 

6E6J1il5Qnn'A55eni'1J6hatiori1fit 15 Lq1.161,11V15 161113a11L111111,11,EJ 5 L.A 

Flt-n-IktlairiLLarittnotalLAVIEJ vii@iii-milUtinu 12 

vanthnnal 15 ± 5 ciaklon 

LirjuLAulub'LnImaOcuithhirlicuAtillattli5.6s1119611115aUla116€08119-11,41iUlUllt1 

ami5nataimilloi Qiiiiutil'ailathtnitricivitAcrut4nummli6uLia:m-nanciNfito-invoakdoimiu 

Lifulu 	 11.1-11,11iiiiltai5otaithannivaa 

Nardi 1L5m1ei-ruloii1581" m 90 : 10 Vnundi 10 'Oil u,AcnI-anoulcmin-witiatCril 

quint-pal.1,171-111;i1A,miuLAjultibatAnimwfluitildotaiErtli 
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3.3.5 n-n5in5infarrsonaiatinnoLAthEnolimitatat161,6nIvilaOulthiitavIlmThmaz 

Ithaitavamburmaiiiiiiiu 

ri-nImuiliAjt-ibt-m-,LtovutrwrdalLAtilulinalvnwit:i6ign9natartrudalnyiE 6216 

JEOL 	JSM-661OLV ni5mismAttyniihod-miiildiloo9Thur.itiaou ilvilEnAilimicuLAulo 

avgicruuu miaLIShAhl 911J101hL'Intli 5 x 5 nH'Ataio5 

611-)atITI (stub) -ifIctiltrailiiin"0@uvialihnimtalwiSauvinl (ion sputtering) LLA-cAiti-ilthial 

ihun6faINavmmibLjngiauLvuuelain-wifiri-alen-lo 2000 ixiinivAlkni-arifrinbl 

aljnbrIgiLeitall eiTurm'imnrintalLAulmilu 

Navnwrii&jnm5atartrudolrnio ani'vezrooLAuej-rufv.itInan.119iuliiltharnaJ ImageJ Toulu 

111,Lit-naRtli,i59inniuTrd@ljruari9nfruillfrinfl@titunivi 

ni-malLeiculn hii.Rniilicvnnwhinnortiawiciainesu6na-mtNLeiculo 

3.3.6 niIgntiitliAkitittairUficititi 

ttaatigrini CioilliWinwiii 5 7iiin biLtri Staphylococcus aureus ATCC25922, 

Staphylococcus epidermis DMST15505, Streptococcus pyogenes DMST30653 

LLUMMEJ°2117WLITIMIJ7n Pseudomonos oeruginoso umsi4739 LLat,' Escherichio coli 

ATCC25922 vihavumilCiutilminmau L'iluau4131 tritiriatligLiiimuurrnin:Yllticaru lou 

fri5Anbin-nAitacmaum716'619EnlIvividouQ°111:1 

3.3.6.1 Agar disk diffusion IVIEJnirio clear zone 

rristRgUllfr770d74 

tta°,5141Leviiiu iluiviniaun-)”icrukacuficiiio 

vituLAultiMnImeni 	 louatmuTAL1115iLlAtInflu 

10 imOniavalaalon ii-litiOrntibnpntrwitelivi-rutvuEinail 1 1,4111kIJM 

viluoai 2 'fillA 

iavitiLteiuJrultAgnimafluIthguilliu5"611ILmIthgulAlcu5'6uNalivtiiiitu 

tniemataiouninuaaram:11) 1-nickiaiuNtmd9iimiinummituinviilrrnAcrilii-unFinbn 

llnolACIEJUITUltr,11011101,gnImaflu iklianymoomplimi4oLvumiitinlou5b4croicuriu 

Lviitailoncioei-)atiilliinuiotAjtlejicutitiainail 1 Laniiia.wl LLATCrathlitlodi-JuiVi uv vn.0 

nai 2 
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nnvioaati 

niTnoantnfilonirr-mCnirmuficulultla-niii5vvim Mueller Hinton broth (MU broth) 

liLIALLUM97113097161.11,11,111 37 @lFlivoCiloa 1A1.15L'utn ai 24 	VITAOULYUilllaiLLUFS11:4E1 

vain-mildr-mnifioFian-muionw,Laaci7n-rama-InAcu 600 trituaim livviih 2.0 Tln1dYd9.d1 

621a61,1141,16711,iftlill@TI417 MU broth Li 50 ibLin`A -1 or,W1UL@"114151:JOICiia Mueller 

Hinton agar i'-JuLcifincilfi spread plate 11111-MANTVILITdelfl6114151,001,T@LINN 11111,N9-1 

11@?111M5 @inilttninithilhip,comi 37 aloimaiiina vihntwmai 24 

iThooCilaNknifirith..Aati vITJwiatnnwiitaciatrunciLin 

clear zone 1711Pwl#1.1 

3.3.6.2 ni5imaiing5qonSmtaliialucuracitiuluo-rurnimai viAlo4nwriciantun-ntaitirual 

wunilCiu 

1775077m1Pr2ad71 

i41n1iGl7or1151GlEi66e1t}LAVIEAVniviwa1i1J561,a1lit56cu L6"srithublitsiNN41J 

("%1166°tielim2v,antn1JyiruEona1J1l1aZ-J) TmiguiejtitULLN;TuvilattumMuvillni5AH 

Ii7i11it4ocinliaLviat,;i-mdili1fi A1J5t1J7ai 20 tLimniuL Teittnirdavvmaal 

tri5noaav 

niTnoaativilimmtarilivurnlliullm-nuwww-a Mueller Hinton broth (MU broth) 

11111:41,1,11ncliCiEAgnimi3a1 37 81F111,110Swi vitinringivoi 24 	VITAd@cutffinamumiltiu 

14AlniliaSi-mni5.7ohninonSuLaucilrnam-nPfku 600 Inicuawn lilvtviiriti 2.0 -ifictitt) 

Alltlallinclit1J11.21141I MU broth 1.11 1 1ia6 -) 

2luihai14lu MU broth vilmtuz:L-3 -1 0, 1, 3, 5, 8 la:, 24 21711J5 o77aeincut51t1n.mn5i.56y, 

T@ILLW1971ii 	 zi)ut nal lonna5loFiinanEnSutialilm-nanziaR61,1 600 1.niuotm 

frenSuLta51J1gn1J-16o51n155oo9nt1 Torin-npimaaniiianat6vnirrnmoirwaiii 

intiaezn'min-mnoinvi = 	 x 100 

11n1IvinS{utte561l7651J$11 .111151134.668 
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3.3.6.3 ninTutuiulfilailtolatmiliErtrup-mi5L&NA 

t77 so77v3J117ad7.7 

6G15ra4daddliou4ar.iti6ita6ie6Aniv15eduldhiThillIu5h66atith61ulAlu5kiNal16415 

(ilvdeidataduumitioorawilduA'd)5dISTlif,rhiriourfAdmiriaLiumili3ErvidinidAd 
• 

timm7mhnidal 20 11.11mnidi lalcuviouovmanl 

n7snoaati 

niTifivoumillouvridtiAlwrimilLiultiammidimad Mueller Hinton broth (MU broth) 

tiLIALLUP1116EAlallif,jii 37 nlmdigiatilaia Vilint'Eltirdal 24 	v157"wiatifilidfu66un1'165o 

valfm(M4fdtirm-YoFidninvinSw,o1CAH -yamidn't..1 600 1d'ITU68J915 	2.0'qinf,fuvi 

6ila66tJmiMuiitultio1vid5 MU broth Li 1 ild6Om 

MU broth villA5:imi,t,-Ja2 0, 1, 3, 5, 8 um; 24 41%1111 ruaiLvimitmaamimaN 

vim-Ai-AIN 50 11.1IFn5m li-BAaailkma-naLtainleannanbvivihrihi 0.85 edaiLatrwi IAA) 

azfLo5utia1v1ju564a Mueller Hinton agar ;1"-) E.161/W1171F1 spread plate 	 37 

olmictiaLkinei Lit'll.idLimadan 24 ih13.11 di7EJI:lin crdRitlThaoLii@N'6uvitilitniincu 1157daun-15 

411,1146661JA9%165Ll TWOIMI:h141113111F1109.161J@ILLIATillYaM112 -1ViThgEALGilaitilfrilal colony 

forming unit (CFU) viallianmn -iwn 1 AJasndGlS 66onIdarmi1u7t-uvii5afmtiln5'in -155ao:58991 

5ariat6915drm5n91'U7G1 = 	 x 100 

3.3.7 Frraniluitrtwimag 

1) n156vrinuii-aoehlvioou 

LLatiAuLAulukdnivilanculthgullAllinh 

Neianniiicu 50 itl@iitucilonlivriln tiu -11'iniDUA-dildittiA1119lavo6 Human dermal 

fibroblast (HDFn) rintinnmwiativah66c.il6auiti@iln6i-thi6641"lto- 5aLiaitn,,,rvramatRIL 

Iliu&wieiTu 90:10 vitunai 10 'oil 

Lo:',Lvolu medium itin,rw.Qii171D1 

6-Jai 24 if-ALI L6Aw5a5ejmi6chin5a541uim 2 latIAT,mm LA@iviiinta -narfoluario 

(extraction medium) iiantwoucin-ranAitt 5 cianii.Valo'6-6'm (11-nir1dnAlian115) LLo:y, 
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tiata'1111.1 medium lvsilifainliiiirifu 5, 2.5, 1.25, 0.625, 0.313 fiat 0.156 

fiallo5 (j-ninTn/tBarivi) 

2) nialAiirAgOltsdad 

vilimannatkwogi-rofil HDFn cell line (Gibco, C-004-5C) iu dulbecco's 

modified eagle's medium (DMEM) Crthr,nuukm 10% heat-inactivated fetal bovine 

serum (FBS), 2 mM L-glutamine, 3.7 g/L sodium bicarbonate, 100 ,..1g/unl 

streptomycin um,' thithiliCiqarqii 37 avtivaavitua lu incubator 5% 

miicuuuloaaniezwi 0iniluctlinaAlltau6(1t1lauivutmoni5M4 	 3x10 

cells/int lu medium iiiactill`thoMou 

3) ni53/4nam1W1rnmiltifnl1o641a6 

lunn5moaaum-ruivhfiwi@n15Lit-vilrubrunwila6rnvn:11 HDFn 14196 resazurin 
a 

microplate assay (REMA) CiaRinnmlitioAlloNntimm 96-well plate (tissue culture 

polystyrene plate)10011)%nalzu medium ill Lo5 tiilli(wia blank medium Triafam 200 pl 

1,1111td3Trilquvujil 37 elP116110A10 111 incubator 5% hlit aulooan15Ig L'itUnirl 48 

661711.n LC;aNvo61,11'1(fFM`U'Ur7 plate 

Tfivt:iuvaiwnonlvou6 (culture medium) 	LIAllS11/"-dEJ extraction medium CI 

1.05M.N.t/Y1VIOUU 200 Rt Z1111ILLVid:',1,41f2161 96-well plate Tlatfitiviarkujil 37 elf/am-am-a 

lu incubator 5% naiu@culy6671160-̀1 til'unaa 24 	 resazurin 

solution 171Fallliihrticu 125 fig/ml t15Inci5 50 	 Ith71_11filEi71 qtuvug 37 

alf211VOSIERi 1U incubator 5% Filicuatauaaniiiii eitui,wi 4 	resazurin solution at 

11 -)2viv+1QaaL5aL41W1 (fluorescence) 4-)ti microplate reader 

(SpectraMax M5) it 530 nm excitation wavelength 10Z,' 590 nm emission wavelength 

4) ni52i85inimininuAlcuiitn1o64dai 

ijouat ni711.iilmialimag (survival of cells) Pin7tuvrilia-maLni5 

% survival = (FUT/FUC) x 100 

Too 	FUT  Ain fluorescent unit ainn-nciernatio$i-mdlln:AliviaitaA 

FUc  AD fluorescent unit a-inn-awn 1% DMSO nnii-winvo6 

2115iiiti'11f1WiElUICIEru 	ellipticine eilu positive control agent 

1% dimethylsulfoxide (DMSO) vilu negative control agent 
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iili:iiasociarraniPuitqviaLta6vrilkin 

% cytotoxicity = 100 - % survival 

louijanatn-amLiluiitqviaLcLio6Riaun-ii 50 	 inthattri^ibvi@IMO (non- 

cytotoxic) Loivrini-Dontmymikuiioiavto6arinn-imiaLviiricu 50 vanutil n15vfluil14k 

641a6 (cytotoxic) 

1050 LiJuniToinynniarifuillwo@leria.tialuilmaotAtiklin9ioitaa-

magvnuviialaiiiirm Calf' 50% Ioumilkmnyithtw -N % survival ficun-riavihnthial 

0.1501ijahatil5 	 SOFFMax Pro inviuninlviaoun-mahainlviatta 

vicininwoou 3 ji 



troll 4 

P4 i n 15)ijEJ 

lcuilu'AbilbiraariuLAularanlmerailthgculialciAllcu'u Liatilthguictu 

11,111nauNa2Jva5,Tru bluignetIneNuchle -ioAnctaltiLLa:-.Tun@ruolthitulthgtallim 

L6e,iuLA'culul11gul1^llu6uLIZ-J 	 ailulthgulvacinau LIZ-J 

N6mviJuusiutifultIOLAnhierh 	 "inwinvf4thcrwilla 

66t FlY 65E Ynnttirra-mifhifrilvivdagEnvict7,1chiCICWOinifwynliviJuictilkolnllgiuritALgn 

lunn50oLtuusitiila)LINaklUl4011,U(11711,101/111m5tawiti 

4.1 mantiAath'sitha9ioantifuriamestnnOrimatauithaitivnitvati1b.triliagn 

r15e4Smaculu-moinilmn-15Y7uLAulnk)nivIThei6vi vir\inligtAlictitnitlAnc@am,taz; 

TuimciftviLiteailicurnytinicUliimu 419nIgnb-rNticiiie-JminAntuatarAni-1G162iculn 

€711(Ntr"Azi-maitii, 

krifiiazifamehmijulthiiiiIctul,AitAu am;m-ranghrihruelerim:,-ontilthlulvai 

tylltau 

4.1.1 ratooTiviinzaioltholutialevilmb'u 

1,A)11-12Jim:,o-ititu6iWimu,a-tunwilowlua 

15nviiFIn (triftuoroacetic acid: TFA) ItliErutitiouriunwYlaiiin (formic acid: FA) 

(liotunill40, 2550) Imunat_ikolii-ni-tataitriivaltiloasollurnnlci 4.1 

4.1 autiviii@l -rifilatialuci;iltiMulicu'Afti 

9iTvliataln density boiling point dielectric 

constant 

surface 

tension 

viscosity 

(g.cm 3) CC) (mN.rn 
1
) (cp) 

trifluoroacetic acid 1.489 72.4 39 13.44 0.813 

formic acid 1.220 100.8 58.5 37.7 1.57 



a) FA 40% w/w 

NAT: 
stirtidit 
„ors\  

A 
TFA 40% w/w TFA 10 ()/0 w/w 

	
TFA 20 % w/w 
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'11111-1TS1L11\71f11W.nrIE11191j1 onwz-,niolOtin'ulttlityliwintAntinowilnytAinal.-, 

'71F111 lcha-j11:violl(un'nonlltpouloShAELk-p-Tikiht4ntTu 1-2 qi-J113-1,1 

at;ono(4-)ornovIniiiniotAtilLtin loEflY0f/0-1E1Pdon.tovlaiiinatifTtfto;uolluntrta),ano 

thl-,wint 5-6 	t7alun cintilitgityticoTetithn'ulvlitnntultinid 

nintto-Ltn5tticuntimliainatint1)15.16inictittaunwicinylonolat-Ainnnottnomylaiilo 

a.ma:-/intiolthFutrIltnntrVinyottilli114 to 	60% inot:hvoInAinvit'in 

zi-15v.tn-ilin5nlantinlin tlitortitillautAculottm-intnuorininovonilnnytijutAculon'to 

lylculiann InEtaitrilolt.MoiTritttAtitn lAttri KnolciAhlto 20 T-ilalttai 

@ityttonovinta'nonriusjualicutklin 15 vticilhaivi nTunatnitityvettaiernwoioCia'nyitt) 

20 lailm'j(lwinii-o2 ' -irrtillairro-wtnocuthununconrf,tulonHoon'aINalinwhinigoviolt 

tuHainiic3 (scanning electron microscope: SEM) UNN,Leio \IA'1i0-4 4.1 

n) FA 10% w/w 60) FA 20 % w/w 

formic acid 

trifluoroacetic acid 

4.1 n-rnriluTInontNactmficat6nmatatuujnloyin tonIn'ottutz-Aaltzlttini(tant 

intivlicLacuiritkioni5(61.0taloA"-JutrliNietin 	 (n, 

6u Lot n) ilatitrifildtoion5ninTqaohnt;On (1, a ant u)171n-rattMuviitri 

TionicntitifiNamwdin'tAnmacutarueinloyin 

orto1ornobncrlounahn:tiiincinyiltAiht41 (10% inot,dlivoln/Jivotio) vu'tilnolutAulti 

4-witarinikinu ttazildinflatuutfuluNoLoy:th"-tu wutifimataittlthniculciAllmn'ttictAct 
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clina° -iur5mciAla4iincrilm7mt4h1'iu6D-1 (10 % 	 LtaL• 

Likl,f1.1fiT11164:11f11.111W15tOlEAU 20 % ium.invnYntaivnIn 

aLidiErvileim:Alifrothructaill,Egma.in ui Ltvinti -ilbPivriarlunmiaiTiAlaaba:5-Un 1J v7"11d'd1d 

LaiocUm'iatind-i ItarAllaviAlitFriaiteihrticAu 40 % 	 tAjcultri7iCri9iTinAjTifi 

viratifuvii 

vu-witefultril/nnolcimqin.i-i 

Viildmien'cunulAj-inalvtiVrdaacriiimi,a-it4wialluvriyilifi 4.1 i-1tilm25iNi5tui 

dielectric constant isiliviliaimiFivrilliAlTh 

yhataio (Tungprapa ilatimut, 2007) tivinkrmAnnwviluilln (58.5) ilP11 dielectric 

constant vn-innwivirrlou nnlaii-isFm (39) Rriii,erulEN-inernato-ititunwviniiinrnw-:, 

09-innranigirrh usiathibilmu6eTtattainemaditiiim@lerar5oprhounariii7nbcuricil'  

1116101.0161.1'11'11.:IjlAL51013InEJULEIAUUNOIA@011E1117941M-1,02U9111±1 nwirlaiiin (100.8 °C) 

fan-innwilvirvilvalutilin (72.4°C) chfiliaei-itAviciannunT)mla-mt-iiirOmn Sufi viii 

(17vlaiiiontrii@i22i1n16ciAtAL'Erinn-in (Supapholl,Latflui, 2005) n-riCrwilui,-Xulimal 

unnTinilemealu65a4665Ig5il7 (surface tension) 

TaAviiatia-mailmtlatrinlyincnn -naln -nU115("111,iiinITinnwilaiTiAlow ool5a::;/6-inil 

(13.44 rinNI.m 1) Gin- inwnslaitinctilliFim,olgIrn (37.7 mN.rn i)4VIvrini151 

FaroEien5ar,a -1011F116)-1 erwaviiiinnrarinctia-itivinAvitrirfaanatibifiErn-ii n-156P(l 

viludiuluTina-nataluiun5obnyilQaubaziiinlaloin±) 1,117cilltin-m.16411,trjutAlFA 

''11,iirn911,viTylQao15@zi, 

4.1.2 wavoloranianitruola-nazaiulthilculmulviltnbv 

vii-anatain 

iim-rawhicu 5, 10, 15, 20, 25, 30, 35 Liar, 40 TobitnlivrCin 

oriL6D-iku 	tinictAU6t11dlell.A8G17U611?ViThnnAu611°1uAclolciSlaCwi ii iiw 

einulciAlThltilacu1vtirTimmatanutwilmlciaimiu 20 Filaliag 

64)a1alotriii566Nu5olic1Jii<uluaiif11t 15 LtatIAS 
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20 1,),Afil&nalatniii Illuit,Aulmngnblkbairdiat-nrwrdoltAcutolcNiulciuivIlcuMA 

NolounlActIHnlTiutAul,o-)ulyMiailm vileinkINavnwriALAnmauLL'uteiNnywi 

Lilacti-uLejuthinitkinemaainithlutvailrlicucth,i 1@17util11i1I,J1Liv1 5 61 40 

% 

	

	 itldOr-mnAal0am5tara),6nmntatuctreialn5'1(l LiAlagnciliAjnbaiz; 

iiiin-rnt-iintomAllurEA 4.2 (filITErlti 2000 !Nil) LLatpNi 4.3 (ri16111E1110 

5000 vvin)ivirrunAi citei-ia:fiainithguletnitiAllu5.6cun-raiAilwiciii 5 Voi001,71111Y0910 

liTlinT0 (Tail 4.2 n) 	 LiviLswirmiAitnnlemaL'aivaanviiukIntivinvOu 

viawvala-naci.;ain 	 cvliancCIEJ 

I1511itutala-itilii1itagama'OLLa5i4uricu (chain 

entanglements) 41111:1au tilcifiatvillialtividai@iviiaiiCiun-ilaioall (jet) mv_18;.11th" 

'411,1linnolulctio entAv4ILflonlumni-AintlaiuviEwoulai5azi,o-mennvihAvrinrwan 

.-Inifiuu,liforirtinlaiwz-ifalucay;'6'01.156t1:',V111,1X6rW11,111,1140011011thillitIliDiAlcuAu 

Tu74lL6n 	 LtuamiTh 

1366.14 

vinAciA (posh' and Reneker, 1995; 

Baumgarten, 1971; Buchko 1,10tAttit, 1999) 

LAulnIthgulwiltvlilatAiniu-wanL4uu-iluas151:.cuwAilAttinqiAaematmn 

ImHilp71111,4111119.1 10 oklmticjwifin6@iliviciTh (?)_117 

4.2 1)131nrimiiicutotilLin.ann 

911-ittattilitehittnitrwdnvitiElvinentiicalanalcuemoz,/oitAirMiviilcinifitini5Lom 

17aallt@la2864111 tiviodilbhutillivinwoola-nazifoloithgtulialvilinMittmannticu 

Ejr-Tulo 

LiinFrnaJoiarhrualernataiuviV 15 %191EtlivnThvim:fivitiin (Vii 4.2 Fl aat 

4.3 n) vi-,CiadioncricuLaivrtJai (bead) cuuLA'culo 1112Ej6111,1f10110121-ntaiwilil 

LilanyLvtiwiicutalan5atanniitivLin anuAviii*@nnititauvitrintrwi-Ju6111iLvt14 

61^17-11411f5L1ann41-n11atannfunn 	 Liat,dhuNa -mni51,1 

031171FIT1110MVitn.11,1110 (viscoelastic) 114141117111,11NM-15111-019Tivil@WwiTti@IMEAVICIll  

u'inuniu LiatiiltaiiriamulAmt,Lrwmi5uv'fiLoiktvainilLivI(likinantnkiactliilQin 

`411(ilv'faitAviCalmniTniwil-actiliaww°17(Iculaierammilonn5iivith'i@an 

tilminuivnit)5:111Avita ‘411FioviJuir41thrruutehltu (°onruniikiio, 2550) 



n) 5 % w/w 

R) 15 % w/w 

9i) 10 % w/w 

1) 20 % w/w 

IN 	'S4 
 

e-70,:tritt S4  " 

ra va--.‘ 4.; 	yr 
kTe.w.catt., 

it 

Q) 30 % w/w 

stf) 40 % w/w 

25 % w/w 

60) 35 % w/w 

,rd 4.2 illiAlt-iinalnnklavnimaiAnmauLanmininyw) itemi6nctImiTaiLhaulthvlu 

lialATInhAk-InnnAcuAluAj-mlithliak'itimiliviiviivalLivi 5 t 40% w/w 

(fiZnErin 2000 LYN 



tit it 
n) 15 % w/w 

	kit 

FI) 25 % w/w 

35 % w/w 

11) 20 % w/w 

1) 30 % w/w 

38 

D) 40 % w/w 

2thil 4.3 cirrmiluw-innalNavnwPCALAnviTatatuueiain.5191 LuiviZurocunalLAuttiicthiu 

ilayaiviiiithJliwi 15 61 40% w/w 

OW'num 5000 nth) 

diatiDAT1An218J2N6oplzmataioteriu 20 %1:0EnrivnInviaTili15Tr1 (Viti 4.2 1,6Mv, 

4.3 sd) vnicu- 14-n,nuaivrthAn'llootiLinol Lof,LiiaLiaw-JiiniLitniniernoz;dluviku 

25 %ImmlivnInciallivitin (TN 4.2 	L1m; 4.3 	4-nrrualotiLamBinw alLin 

5r,m1A-mrvi-iildwthhitiloquuulirultiLinqu 

LtaziaieematiaititthgtavailsIluOuilmiuvilldiuerru ilnyarmloprinqu 

Ayaniatiiiu 30, 35 Lot 40 ToloanlivnInduCruiriln 

loilvooLhe,iicurJu6nalliviquilrinh 1:1100150:0101 	14 M11110?,1114-iailAT1111,413-Allqil ;al 

LilatinnSnruioLhmi-ruluonomiatvni-nuo Ltooleldiitconyo 4.1 
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wrruii 4.2 irt.11ni.Ajcui-rurpElnailLu'juTnILAVIEJIthhilalyllucu 571A-511.arihroN 

ai5a5;niuA66G1 30 nal 40 %iotiuiviunmouiviun 

flI1111,411rihrilD1015dt010 
'g 	ct, 	lg 	.., 

(% `u-muntuiviun) 

c211,1-W62IATLIQUElildl5°UalLAVIEJLdjEJ 

(uili.haNi) 

30 528 ± 25 

35 938 ± 30 

40 1098 ± 61 

-in911521 4.2 nimAulult15litavaityllmhTinnalNa5/155m,1016nmatattnmiai 

n5im "4-rmimicuen@lai5ataitivilui 30 61 40 %IouiliviCitwiojmi.in ldh.hanitntrwi 

v1lLefur-i-1aStAna-o1iNiicuitiloutuu 	 TuimAcixi-ruilcu6nai5edeI6VItilo 

11J5guiviLiAlln5‘u11111.11V11M1f61111F171111,4111illfil@l?Mdtalfilli5g141141Mb'IS4 

11.141.4 171'11.11,ilf1015ar,d1Elii11,1MT1116411.14111631111@cifilFnlIft4CIOVI1 

enuiTilmanavun&Laiii 111667*1"1win6655y1"151thiNi'1o1nanntlii-11tiou vi-1EJ6 vitrion -15tio 

6171d11'm eliNaliiha5TajcuLinaiitalLeci5lantAinnimLAn 

51115olErnkicuricizialaiolilmotimAianwniejl 415.15551 

11d ia51,511151t15t,N11411551n5tvi-1551n 	 vi-Nkeue,5-15d 

QuElnainalLAul,EAlkiTunolvicd (Arayanaraku5 u,5155magi.5, 2006) 

eil1i5"vfl7mithilmilmoun5monE11115h1,1/1Jtyllu5fliSailana.mht-nfAjtiviE 1ot5 

5.115..ma5dri1)11554115vdirticu 	cir -an55.pticubvpien5nioiel(515gulYlimh 30 %100 

ckm.naculo hiatilinnothant.115/4iLinmriculiJ 56nvillauluiNict,7L1nn 

4.2 niAntrytrianculthiluviiiitmairiculthilculAtInbuiriliviothwritnuaiartnnotol 

LhaubiAnlvmu 

ilAit-rtlaitvituNACrwria I151nt55 20, 30, 40 

Lim-, 50 °/oluti-15/15in eamdlictai5ataiolthg1Jtyllu51Jm7-11ntriicu 30 Wo1G1enliv11dll9la 

10U4itnnthitutivilivrt7ntallthkilvIlu,"61.111.4alotaitiblitau 5.11111Aundiu 

trianneThelyliNni7 tl@tilvtirivena:5aloilifliCi 

6v4ifiu 20 ritaba911,1,011iillalltIAMtlid-mialuvrardotnillitejualiiditauLvinnu 15 
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1661.:9161J(l5 AlImpir-rmivznalaTiftLio.lui/i5winv1-) 20 lailn5kviinniii13luina[Aultiiiii 

13N1J h-dlue:rtAitAlENnehr%SilAwtaldnu Lilatra-icuLgdAuLibyriu lititnizA"TpliA 44 

n) 20% 	 11) 30% 
	

A) 40% 	1) 50% 

4.4 6Lifl`Stlll:LhauaAritynailuit6lutrIllna\moaddiimillJilnai 20 ill 50 % 

V1/1TFil.101,61195@tILLTYL1?1011151A LonAill'tqticii 4.5 LOr., 4.6 -inniciAicinFiL8JaPin9onn-1v1c1 

siut9i6dEla.mozi,ainivIlm'E'eu ifitd16AVLE117A1411Ajnbalt vihdteunnaJtsol-,i1P4-n7JEJeu lann5 

InEnfinAiluinn-n. ntainnlveNiuniionTotonnil.antyllu5i1uernir4nonrovtiniTh141 

n) SF/SS20%w 60) SF/SS30%w 

A) SF/SS40%w 	 I) SF/SS50%w 

at.hi 4.5 nnyvtiluTinniinlavi5wiciAt6nonutvuueiain5notn\lilicultilthilutAluillANaL 

viiiiicAtriLini 20 ill 50 (Vol.91011-11/1Th (i0165Edinn 2000 LI/l) 
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n) SF/SS20%w 

n) SF/SS40%w 

°L) SF/SS30%w 

1) SF/SS50%vv 

4.6 rnmintiainnAnINsinwitli56emmet6LutjE5n5nna5Lefultil1hlui1'a9J5atdem 

20 E15 50 Tolomlivniin 0-51.-  5'nu'io 5000 NH) 

LiiallinTvutinuvinnilja1N81/51.16Lk056)..ILLUTJthillfIT1MillUj14":-1)1.1101:thallliVili 

liditITLINZILLT211.41.FilmtrimAuriTuQw:in8n1uict.aniouwiluveilLX1410 ikioAiltvoolltd 

vriyileifi 4.3 gi5mA-F,AultitLvidl-,an12<Svidui@i&ntii1iali111.ziLE fou-wiLAtiejicurponanl 

LijoTanwithiluvoNcLaimnfAld 12)15dtdam1w1niThil.ncu 

Luna-rS'iNamatitcuen5naluvripann4u 

viimann:rilk)u 

911521171 4.3 119.1M6A1,1101thiltil,V1111AiltnEUNZIPati561 1.11€21i€71L9711fillIcl.d4iu,91 20 61 40 % 

ImEnrivnYri 

tAinwith`d(uvaiih.] 

(vdoiViluvliAnciiivifin) 

vomAtojnutiminonttulu 

(uniuudai) 

0 528 ± 25 

20 812 ± 30 

30 907 ± 52 

40 1106 ± 66 

50 1064 ± 63 
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4.3 ni74t-rtrigpliii-rwitiottufiiitio 

1115Fiumitilui,hatilen ilqvi6lurinwiTuidcer8L6W1cIMEJ (Zhang, 2002) NITthilld 

1,11i€711.d 1,LatIthguivilm. "61,1 .11,oictliariFincolfilibikadLciawuncilCit4i-eig Agar 	disk 

diffusion th1.11,11jUithjulai,gnimanulthluilAllukni?lciliiNam ttal-,NaLtifisTiuluffivial 

(Wiwi ?rran,iwilu 20, 30, 40 ilat 50 %tomlicinin)liilliwiFincolnIntii-varan 

ILIJAcilitai-3616 Agar disk diffusion vticuriu 

adill,Vicrm0a,mlun-ngnctl-regtit-p4irrui,4a,tuFriii5naluejm,avult161,nivn 

achlthiluildlcu5Unk41.11,iNaL ilatNaLvaTti gni,IAI,H,Ajultia1311 	 '4'194119X 

LmitutfultRtataiErm'htAn 

al iitrWtrNahhu,r,,ici3Oulu;I'Ind-rmitcualatairnanmaaNamiii`ii6mizbu 90 : 10 

vtimma 10 	tall ilatfill,-71,14,1,(1 

nynda-arnalumnataiticti-ibi 

wina&talnu (amorphous) ythittukli'm (13-sheet) (Meechaisue itazi,Fitim, 2007) atitiCeicu 

lEnlwAmiSictaidinwttitimay-m21,1iCijou 
a, 	„ 

Agar disk diffusion (17.1 -fal-i-i*.a-Jetinlcuun'illoivrii,Suli,:iin 

°i'lcUtct4 n-nOincsirp4AHukacuRciL5uTaltip,itALAjui,u&nlvnaflulthiculcriltricA 

iitUfLoiltia-nal-kimarnmanua-n°11,1 

lftEhll,G MU Broth fainaaviall itatcinti-16141ardalucum16ninFilnm,p-inullaiiip-rai 

trrAcu 600 colcuotm @andwiailicii16001694WAannaTtimiii@ anthJEJ11,4EVI81111 Agar 

vilaffiATInculmlatitruenvi-mhICilaluwiltnipl colony forming unit (CFU) 

trufifiCiftritilowiatri] al 5 'AO li11611 Staphylococcus oureus ATCC25922, 

Staphylococcus epidermis DMST15505, Streptococcus pyogenes DMST30653 411 

trhuttufrintitynlottnrinn Pseudomonos aeruginoso DMST4739 it,ot Escherichia 

coil ATCC25922 vituLicum9213o6trElou,nmau 

rrniint4-inv'g9'1'11,11,4auxhiriLiutalu,e4uLA'culEALnIvnacNculithguivnilaiNalniatNalJ 

biliminAutaciErutiviAintn,4ou,ufrifiLlnalue,icualmoilu,No9i-nAiloLLuFnlliu 

vrwrninillmidanaivAntiliffincauni5ticuihildnauflillin 

5nuar,Lb'unmat-rnmaalniiinvq49iTuLGLaoriliin 
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4.3.1 fr15 ntrimigh946'4fo66uoil65t1'imati5Fiwri54icu66m11156111)Alei15bv 

ILatIthgulcollcu5td lActliulFinctlltivfgAjiut4aLicunilLiukniT8 Agar 

disk diffusion TooLviimernataimT68tacwilinA'cuiln-JmA:6u 2.5, 5 am; 10 1.1a.kiat/ 

?i-rua-nmu,diulciAllmbculcucilinAtuimina.rcifl-nlivihrilcu 10 ildnili/ilonvici 

cii-intwrignaTi-4-iolv'iiiiruivii,ii..mi-iutiuu6na-il 1 6RndP16aJm66atl11Ciiath'u55y1  

ernataiuclAjalmliwaot -Inctli'cu-ril:hilloriatruunitviiittftE111,:h177115 1 4u 9hariT0 

dear zone ifILN141.itkarnIvioaavu5vnil 4.4 

F1 1511i1 4.4 Naniti91E71141 7669umitnitrdala -natanolcd5g9u6415iru Lto:',IthgulAlu5`6111vm 

i@Nnni3Ohziltwyu6nainB1 clear zone (vn(1mm) thj-)Efibl  Agar disc diffusion et114'1G160(11 

tj-ropenal56ti@l66Giun5tvust5a5 = 1 twaitlim) 

LiLtrufrilLiu 

f1111.111ThihmenataithEtriliti 

(ain.hia.) 

fleY111k6 miti 

wila:t.'n-tolvactn6t! 

(2.m./ma.) 

2.5 5 10 10 

S. oureus ATCC25922 n/a 1.1 	ini. 

1.1 %J. 

1.1 sim n/a 

S. epidermidis DMST15505 n/a 1.1 6m. n/a 

S. pyogenes DMST30653 n/a 1.1 'NJ. 1.1 Gni. n/a 

P. aeruginoso DMST4739 1.1 Tat 1.1 7111 1.1 	c1111. n/a 

E. coil ATCC25922 n/a 1.1 %J. 1.1 €n. n/a 

943.170114091 n/a tumuli no inhibition 

Tingr1511 4.4 mriiithiludiiiinluu-)V1illurrneicueilkwumiitiufirialiaiolg 

tnibwall,AVil 5 	u 	tr-ml m-rm 	5 

wuRcif1165troNttn5y117n66at66n5Laulahom91i5r114 661ad111,56E11161ialiNLF1T-1111641.%21@1 

?i7ulcU5F114lAli15hitud-1llifl6iv15tunii11At4a 

LLuRilLitritfinttivil 5 vilm @ilctictAlcti-atl5FlulyllinOtriiariol4vanAin6i14@iciltivcathAu 

iwithAultranicvnerNu LiatNaL(fulthClumiiiculAjalVilk6rjULAjulob)Animerariltnvithu 
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4.3.2 ni5drrtr1qvi4iii9A64fa6tufici65t1R1o566ricuiatilubi6nlynaNithgulvlim6tu 

itej IA !ZIA obt 7iicul,Wicu561.4r4 1164i54f14 

LiTial@inucjuthileALAnimaflulth'ilulevIIIMIAithaimintraLvaiiitnliaritu 
a; 

-111 viLoaEniinnnrd'utAftitukaciAhlian-m71.A a'1 -nnaLtaludit4 

1u5.auillF151a5chilmatl6nvi.JuivisutLJ cilifiay-5,41.1,1"--2EiTnalLithaldtE11114911411011,M. 

Sult.4aac) Lie,iutZiculuatatimoi6-En6r-ial uitildymancutivirui.nattumitiitninlaitu 

1,111.11Ealf16174'3U76 Agar disk diffusion 61N0111941 clear zone cifilfIGITJU 

1+101iicullilusietniultAIAnimachl,LWaLiolanillOi s4ninitimitua-nataioanin 

tiaarmanliCigvnid-ni 90 : 10 tfkut-aan 10 trill:,14-111XidsjuLAculo016nimaiflullia-ann 

ataimb vilfivriminifnlaicianaqmin11115;iulyeluAlantrJuulmwiminucuwiLi 

vfluiLtrutiAnizivi 	 L6ejcuLiutuiliu1drl7s7ilaMti1166uu 

m000cutTal‘i-11uCiiautwicititi(17ty76 Agar disk diffusion vi-rlagnctq-i clear zone ilirWill1.141 

lthvarirfaaJ rinvoamicivi`ntAcruLGLicueccCiu tIviimEfAn-mi-ii,LejuizTulatnimanuctili 

11,1111.1W11,1151:AtlIVIMMO-3 MU broth el/I67a-16m TG166n 0, 1, 3, 5 um', 8 	amlinct9n 

ilimianniLiunciCiuwInini5vm5uLtali4r rami-J4u 600 cuiluiaa5 Liat4-rinnAiltit 

imi6min -mnoirimolivuficiCinrinunnTtimLatviEtnilAtut,nan6111uDnimiutiAATh 

11-16.1110114660111.1 agar macCiu4-ruiubilailcuunivri5SulAniu 

VithEril@l colony forming unit (CFU) um; 411..n cal U119,116"9fl 	noillwonlauFnl (it) 

rinummilnidtviaAton-Jaivi-)11 ritago-piu 

4.3.2.1 usiutfittlubL5nInaflulthgculAlus6ts RaniejuiaulubiAnitnathilthilu 

tvaulbhur,igai Mirth! Itnititja7 lava -ivturnvonefactitil 

LuicutiuloN6nIvneMulthiluivilinb\I tiar,uLZfuluh),AnIcvnaffi,iithiclutv1 /411u5M.4 

tJs~8114I5411uVi1)571 tUG 15 °x fi'iMuliiumiai5arialoonnuaawmnin iilinlidrul,1111100111150 

at, aim:1114 ti-anFinwincob%uktruenICin G17rJ78 Agar disk diffusion Elidivahatill 

1 vocutALLIVIS 	 UV vitunai 2 4171241 

ain&io clear zone 1Li-loquiiiNannTvioaalumaio-1'15"1i,(1 4.5 Lot 

clear zone VID6U811,1Mil65ti S. pyogenes am; P. oeruginoso T1451JvI 4.7 tLat 4.8 
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W171191 4.5 warnwailvii@atimilL-EnriaiLLejurifirlata'nimailuith-ra rlitnau rrataLrju 

LalciArielLiinivnath.A111-5;ititidiu5uNalivt5tdcatlilyiaA116-1171'6113,11irriia-ridn-fitiLviintroa 

lory7m-iniAirer-roxtAnoniTal dear zone (L.6011U'oiu5) 	Agar disk 

diffusion (ctrunmygur.j-ruvAnannalLrejuLAuiri 	voldiaim) 

kivunikio 
111,11.11,a1.11U 

IthFrulidlu5h 

Ltdiatilulthhivamb'uNaaviii€Tru 
trianiumiiiu (% ToutlictinTh) 

: 

20 30 40 50 

S. oureus ATCC25922 n/a n/a n/a 1.1 1.1 

S. epidermidis DMST15505 n/a 1.1 1.1 1.1 1.2 

S. pyogenes DMST30653 n/a n/a 1.1 1.1 1.2 

P. oeruginoso DMST4739 n/a n/a n/a 1.1 1.2 

E. coil ATCC25922 n/a n/a n/a 1.1 1.1 

713.17@dW1 n/a 1112-11M11 no inhibition 

vYlil 4.7 tjfIllait dear zone ilLTiowinniuunliiiaLLufifiL5ErAA 5. pyogenes TO166C11.d 

Lim-,u,r.icuLeiculEALMnIvnaflultlhildicuuNaLvoiiieu 

Thilin 20, 30, 40 LLat, 50 Wailondi Touimilacultlailkydo-nmnluartinunoNnui 
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„ 
Ittii 4.8 'c.)"nbt-ut.), dear zone vitnv-inniwicuolvdauweiMEztri.,la P. neruginoso talLoInd 

ifilncu 20, 30, 10 66nv 50 aloiongi lAuarjutlicuatilliVit.etio -nzt:_olowvimearautki 

vinemn -nimnalli.orn -11 4.5 inrunLLe.ilthelEii36 nimailuithilicu1vflu'ellitaiiltivi 

(111J -iru 20 1,La.: 30 vt.laivngi 

1E7(1.16ch 40 61Jaivnivi 	 tieLiiinvigAcitdowumfACEJAlaringu 

trieSurtliinn.AvoisTrulAU 50 1, ti@ii,eduA11.11:71OLLUAllCiFJ111.7M S. epidermidis, S. pyogenes 

LWt P. oeruginoso 

uviadilisAvnaa-AfruilatiumlnalmjuLhlatnimerflculinlit --AticiNaD 

Ltat 

LLon.liltimanwrninthileutwrilCuin*)EIT616'u 

talLVUM17165E1 TtljolaliiiLVTuNanificutflau,upinCogoNnitiu biun1591nu64aLt.umMuw; 

FinwaSITInvUnivdwin-nT6viaroalaunciCiuCiamo 
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4.3.2.2 imituAculdiAnivmmthalthaitilidin5v tiariiikut,fiulaignInaNithiicu 

Itilija'773t01811/9/17u0auganh 

LirjuLeicul0bAnicvnaffill0,FruliAlluh LL0z,1th9lulAiu5b'uNalmiiiuiltliwitu 

1-)1,11th'climiLviien5at'aiuiminuaaralicji 	 aviLii011111,1ShiLa'1,110 

121@1,1,1,111,1A-AIMOUL-111 'Zlili1,1111.1-rizriunmlincsitivirui4aiiumiMnimu'n Agar disk 

40 um:, 50 aJoimuAmmiTtit7n tinaneinNicpihuviintrunQiCitAoHniTt_iinoiLLA10 

tualvimvim mu broth ciAna19-ii11 lAAri 0, 1, 3, 5 um', 8 66)-thil 

ALLuflfiCio nnrrn-l'Qw1-1015vinOcuLtalitim-)11101-A6'u 600 uniumm (absorbance viia 

optical density: 0.D.) 6uplanvilvina-AlThitimiumtioLiatLiehOuluni@Onaiviiin 

pi-nntuvilucuvin69-mn -nI. @mil9ottinlilwriiiluriaurviTtiantatmAichinintivJaiviivi 

1.1@fiTifratiWtheiia1iivia-di'lnd-rarri.linittligO?iamis agar SialTu4-rt.nulmioticucunivrn 

LaE111%@1111,11nElll@l colony forming unit (CFU) iLaz;Pintr-guifiucuvi-16pyin-n5amirmtal 

LaimiiiiioriacuniTaiLatvia"117.15t0tnalvinIn tiieu010-dfla 

ni54ntrriciannenowuniliiunn-rnivIdinempn'duttaltalivunilLitiltioiwnimai 

ur1uLeTulukgnivnacNtAlthiluirlluu 

r4audialihfiLiai 40 um; 50 LtJaivocuaom61Th LijoLyzialxiialuarirnuaaromilaLmi, 

ii-anviililailiyuctliminnTirthniicu 20 1LIA5nTli teiluvraawroaaAll 

61,1JHill3EJ@ES111a114156911M MU broth thttLtiiii.11.15ittEltli101 0, 1, 3, 5 Lot 8 6n1111 

VIT-Aanutriuituni5LionlaumillioluiNiat5tutnai Imon -niowi-in -nvinguaal 

(absorbance Vlin optical density: 0.D.) €141-711JEMf16'1J 600 Iniui,L915 LLat4-rtmaviltru 

vri6frnin-nTa@r1"17nolutml1Ciu (% survival of bacteria) TooahluuSitruninonSuttal 

Tmtur,naininhohli riun -nvInSuatilfinuCilmiltiL (0 ca.) 'OillifiutstupritiCiuffiF:412:1 

lifronimmanlammotiluvra-wii 4.6 LLat?,11fA 4.9 
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oirbrifil 4.6 Nan-n. EME:711,401,1,W197161 01.1a11,1,PhILhituM,6nImaflulthgulAlcu56u iwnmiu 

6AulujnIcv15a1171ittaruliAlictn5cuwamI54fu Lila1imv1l1Joll1iThVid-r1711:30-9im 1onn-15 

-Yoilf115Q0nStatai (0.D.) 66oc4;41Int-uoltruv1'4o5"inmaviii'm 

x rtioutiailCiu 

7:',UnWil.121 

LiOuLatau 

IthihMti551.1 

iwicutAtatat15'iitilvautmaiogiiru : 
triancumiiu (% Imuciliviiin) 

40 50 

O.D. 13/07owno O.D. oklanino O.D. °/00vril:ivi 

S. oureus ATCC25922 

0 Mt 0.862 100.00 0.939 100.00 1.059 100.00 

1 Int 0.851 98.72 0.846 90.10 0.852 80.45 

3 stm. 0.841 97.56 0.693 73.80 0.647 61.10 

5 /111. 0.853 98.96 0.560 59.64 0.587 55.43 

8 vat. 0.926 107.42 0.452 48.14 0.414 39.10 

S. epidermidis DMST15505 

0 1111. 1.005 100.00 0.958 100.00 0.950 100.00 

1 %It 0.944 93.93 0.828 86.43 0.633 66.63 

3 %J. 0.962 95.72 0.863 90.08 0.572 53.79 

5 /111. 0.825 82.09 0.763 79.65 0.511 60.21 

8 	6113.J. 0.890 88.56 0.709 74.01 0.144 15.16 

S. pyogenes DMST30653 

0 911.I. 0.978 100.00 0.970 100.00 0.975 100.00 

1 	6i111. 0.933 95.40 0.853 87.94 0.842 86.36 

3 7111. 0.857 87.63 0.797 82.16 0.723 74.15 

5 Mt 0.764 78.12 0.730 75.26 0.687 70.46 

8 Rill. 0.818 83.64 0.657 67.73 0.555 56.92 

P. aeruginoso DMST4739 

0 1111. 0.962 100.00 1.011 100.00 0.943 100.00 

1 tai 0.937 97.40 0.966 95.55 0.851 90.24 

3 1131 0.843 87.63 0.819 81.01 0.715 75.82 

5 111J. 0.824 85.65 0.718 71.02 0.484 51.33 

8 ta.J. 0.810 84.20 0.683 67.56 0.404 42.84 
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911791ii 4.6 (do) NafmitiuL4a,LuFriACimialaduLAItilaulnimailuithFRATilly-Jiiu 

asjuvefuladnivailcuillTSnarlit5igimiorgiu Liimilmouluanw-rxvio-)1/1naiFinlel Tou 

niTYffiinnwenSual (O.D.) Luat*iu-R-uolutivin6minn-J-iim'?1-̀ki 

ttottheinCio 
Liuut6u10 

Ithliultvau561a 

itviutaululthilulAltn`61..mamATEilu 

thinnavaticu 

: 

(%Imniiviin) 

40 	1 
i 	50 

5ZEIn6-da1113.1 O.D. %50(161r10 O.D. %5091:450 1 	O.D. %@c1`1150 

E. coil ATCC25922 

610. 1.030 100.00 0.942 100.00 0.961 100.00 

1 90J 0.960 93.20 0.921 97.77 0.842 87.62 

3 '111,1 0.935 90.78 0.858 91.08 0.682 70.97 

5 1111.  0.909 88.25 0.748 79.41 0.650 67.64 

82111.  0.876 85.05 0.595 63.16 0.568 59.11 

SF 
	

SF sS(10% 
	

SF + SS5046 

Sample 

0) 5. oureus 

cptil 4.9 au(>1v15onatin75aii)(- 2da56vuniii,5ti (i) 5. oureus ID S. epidermidis gl) S. 

pyogenes 1) P. oeruginoso Lim; .a) F coil iiiiiviaarjuLeictliaLgnIvneydulthiuirlivAcu 

(SF) Lioz/LtsjuL'ilutaLAnIviachithhivilinb'euweiuLElliii14 (SS) 40 Ltat 50% bi01.51141:111 

1,1101i1ILLT11.10111111,111M1711,721vi1111 (1, 3, 5 LLat 8 ii-AL1)1,i07Piflinienaaial (O.D.) 
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51 ssatp, 

'Dam p(e,  

50 

100 
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20 - 

  

  

S. epidermedrs 

SF 
	

5540% 	SF + S50% 

sarerAe 

FI) 5. pyogenes 

VII 4.9 (d0) 6vrani@san-mnmtill -111@\161:UW1711:iEl n) S. oureus t) S. epidermidis H) S. 

pyogenes 1) P. oeruginoso LLat 	E. coli Vb Vi811eiuithulal,6111145aNItait.11,1egiall 

(SF) u)aisjuLefulEALgnimaullMlculcidlu,5uralmui,h (55) 40 um; 50% i@lEft5iedn 

LilatiLmilumvimva-Sinalviill (1, 3, 5 u,a,au, 8 ticAmi)loniffi-miwenSuiLeil (o.D.) 
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0 

SF 
	

SF 4 5540% 
	

sr s550% 

1)P oeruginoso 

0 

0 

SF 
	

SF + SAO% 
	

SF SS50% 

Sam pte 

E. coil 

Tali  4.9 (via) bl5ii@EM:;11175aW6IVIT@ILLURI1CiF1 n) S. oureus 6d) S. epidermidis H) S. 

pyogenes 1) P. oeruginoso 	E. coil intwith,irjuiAluiaLjnivi5afluithgubli1u6L 

(SF) Lini-, tirjut?Th1OLnivnefflculth;Yrulyliu5uraimATinA  (SS) 40 unt 50% imerthimIn 

tilatillitirtUniwi5LVid -A67d-1Ghil (1, 3, 5 adt 8 'filii1)1ViEfioFiiniwenuiLefi (0.D.) 
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nnwannTranliwnyiiii 4.6 irm,/iLlii 4.9 yrujnrmOincsi6)346vfJ566uf1iMEna5 

arjuLhatiOLgnimacNtAlthgulvIlmbcu Roaqujuth1180tAnimaThAthgulAluAtiN01.16% 

411.11mtin15"Ymn15lonO1d66alil 

dear zone 17111111Aru'ilurjuterculH`61AnimacNui115gu1,ylitnu iinvithuniZuLicumiiCio 

IlfrOuOfilgf111-111@01.11111,1:UHfiltil otiliMo5in-m@mirmfruiauat 80 ifintimoitujuLAutulw 

aivrmaulma 5-8 	bin4-nnUrtiaLLIACiEl S. oureus, S. epiderrnidis 	S. 

pyogenes nhafilyirudimilnyArttntutnal 8 ir713r4 

diaNammigliutliinw 40 	50 cdnivirtailoirdnvolin liaLr1(u62itil,061AnlviaN 

Ithgutyllu5"61rviu-ji 	 lona'915iiatiavon4 

1,1,11917161HinuaimiltfiLicuaomin 171cildio1iiLit-u64154i1d61N8miniKa1th 50 Waitttoi 

Imrtlimain -19"115nEiot,nuali,LcumilCionwirivillIfiLinaaiMitliantuvargicu 40 

LiJoivocuoilmjivican SiuulintEra,q-Jain-ntim,iiaciivineiti 

Liviadittivraw,rjuliultAAntmochilthihil,AlumaLvdieini 50 Waitmwiloo 

jrnitfin 1,1101j111,VAIM11415j1111,761,N5t,EIZTJal 8 EU-Jim ErwhilucuaciCitritTrolay; 

epidermidis 	 intim,' 15.16 S. oureus 

4-11/uijaEThz,' 39.10 eiTu S. pyogenes, P. oeruginoso icily E coif 611111Ibilaalfl 

61,wriACiUnEjgiooat 56.92, 42.84 rLat, 59.11 viildOPu 

2) 11114111411fillif1M,ILLUAC4130@lf1411ATUlfliatill@linfilCialinal11151ifiltda 

usithAjculEALgrilmathilthlictilvIlinki LottuitheultiaLMnivrocultl”11,11,Altau 

fitvziaiwzimminuoaraLtinu,A-3 Iiiirmioll'aEoulociiivriInthtinru 20 

1,1Jimni11 miluvianovwiaolitiiiumPrinliuncilueivrni,via-J MU broth vilmtutriai 0, 1, 3, 

5 L1 	8 611-AL1 alM:111JTyllaltvia-ituviaNnwiaalLoiatihT3J1 50 11.1b15V15 1.111,@W11fr17EJ 

a -natalubmAtniHanbinii,,A 0.85 alni6cdu91 LI,Awcia1111.271)1151,gE111,4@ Mueller 

Hinton agar ;170611P11dW1 spread plate iiihJethhigt-uvictjil 37 almivoLiina vihntutnai 

24 ii711.11 M51a@ut-rnvilutrhucumtio Imut-rdiaiu-nJIAlfliluuaivimgulvirvaiuvithu 

1101 colony forming unit (CFU) Gi81.13111G15011115 1 ilaHm5 TouTLA 4.10 tiamli-J@d21 

41u71d Inlaililaoaltaluum71CiutcA E. coli vi61"1n-miLvihnzittx-Jaa 8 t' ±J4 

411.11t1a1m.n4169151n15@minvilia1ii:u413Ei (% survival of bacteria) 10E4111E114n 

(icuu,UalliElrioun-miL (0 TU.) lkani5vioaN 

taol;iii`toialTri71 4.7 Liatictlii 4.11 
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n) naun-ntni 

T) vqin"151j1.1 8 

.4) 
4.10 LLanlitlinuolut47nnuinIncilcinna n@lLTO E. coif n) 	 LLO:: T) Vjl 

nmilatd51;utnni 8 6i11-Aln 'dol66it6ell.1106Ljnivnailulthguliililn6cunaliodittin 50 

rnaivirunlEni-rvn:in 
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iarnrle 

n) S. ()weirs 

()I - 5"-A0% 

Sarnr:e 

91) S. epidermidis 

11.171 4.11 &-niinuarifY1750M:i1)2 6MILLUF1'1711:5111 n) S. oureus t) S. epidermidis A) S. 

pyogenes 1) P. oeruginoso L6snv a) E. coil cliNELLrsiU6hiltAtAnIMONItandlYAMki 

(SF) 1,1, d t llejuLeulo5AnivilathAtIAut14111nOuNolidiAL (SS) 40 LL 	50% 1(IEnlim:In 

tilatiunluaTiliwaTilvo-wiill (1, 3, 5 6,a..; 8 ii'')I,L1) ImEffinfitAnnulmlailutia -ivn5 

li'Ell6cialtd111:13£111a1 colony form ing unit (CFU) 
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R) 5 pyogenes 

IC 

1) P. oeroginoso 

phi  4.11 (Fi€) a1SliEEJa:t',f1"155E0;t11011016111HiMEJ fl) 5. oureus 1J) S. epidermidis 

pyogenes 1) P. oerucinoso LL 	,g) E. coil iniviamicuLAulAtnivi5eiiltathgcuirliln6u 

(SF) aar,LtduLAuluft,nictinevflulthilulyllIncuNalmiiklu (55) 40 LLa .2-, 50% IvIEJLT-ninTh 

iiiatiLLAunlvriLvio-hina -iviill (1, 3, 5 LLa:r., 8 '8-)13-J1)1mriniT(104itin.ahlothiU@MTj 
.4( 6, 

oulvuonytInenal colony forming unit (CFU) 
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L. cull 

4.11 (66) 	 n) S OUTPLIS 90 5. epidermidls A) 5. 

pyocerles 	P. oerucirioso Lot a) L. coil 

(Sr) wataujtailluni,c,15-eituTIK;,11.,19t1it5ilue,invNiu (SS) 40 Lt,a -, 50% icm_diviCin 

Liintimnilma-ro-oi,wo-Jvtial611-1 (1, 3, 5 LL 	8 'ti'Ali1)1,(AtiiniT1:itY,6HuTt)181E-IiitilieiiviT3 

9 	, 
6drilL'a@LI,11,111k- rliJA,9 colony forming unit (CPU) 

AllargifilM-100111„1alaTITIA 4.7 66d1),`Jilil 4.11 vutilintfitimaiiiiLaiHi/nu 

RatI,Le,?tAhlo?AnlviTailuillutylimt,Nni 

voTitnlia.nt-u 40 uusw 50 Waii,cotoiburilimiTh Imurrni.:111thiLLHrituLLuRi`fitltili,AaTtn - r., 

narti-an spread plate viiniTu4i1.d21aiAlau-trunninau56°ua 

T'17,101 211.11thltbErd@l colony forming unit (CPU) nnlfii..)-IM@11.4"1`d 1 ild‘'9-n WiNan -n 

ciomairiPtilodluilinvnitiiEnicun'n. gribnqc,46cAnwri716'uloon-nionnTionSuaal 

lomArtriim,ehneultALMnivnaflulthil,ylltnct1 ilt-p4turvniltiiimuRfICitnitruci-)@-) 

•CA01111J1`Ual blElai@LTaill5tEr.inailmn -nthAvVicuummilCio 

iflutrituti,-Jain-nliad 8 6i1t-ALII 

f115500iIIVIlla161,10-1i71130/1i10 S. oureus, S. epidermidis, S. pyogenes, P. oeruginoso 

66dt E 	iginalliTt 95.55, 66.67, 78.95, 80.00 610t 75.00 vill.0-1Pu 

LilawalivOirtAlw,Lehaul,01,6nivn?itcul•d5gtilvauhrujn 

cinin7writliaimJiviiiannquioue'm-anonialucumvutronweimitlilnamouin1111,11,1.1€ 
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IThrlaMIV61,11,9AinliflettiL11% 50 6tia58?n,deloEnlivn:in 00711TEMOV11111661.141116`211nDATW.131 

lltria.mQ)ailrinn-inetEmmiiiilu 00 Ltlaivnioulimi.Tn tilnah014111011.1n1;mi,v-Rvitri 

6LciaEi15briVilnilehltilitEl6111111V52ffitath411.4111111J69.1Nd8Jdli;81d 50 WaivoLcaou 

1.2r151fn L.31911.1Aritun -ivimgoil,toilihntun0.-.4r. 2 6I71211111 Y.7191111,,It@lillFic:11181ginti "WI 

6VIT-Iii6EM:21559Oillc16110,914@ S. oureus, 5. epiderrnidis, S. pyocenes, P. deru!!inoso 

E coil 	 12.22, 10.00, 24.62, 12.00 LL'ou 20.00 9121.i81ku 

10-20 I0Ei&T-ii'8U8a),n-i@ci:i119-rualiSa S. epiderrnidis 	ga5auor, 10 

louNry15Tuviici.11,1111.,ILLu-JvnI6G1 nriunnTvioaatie'oclifnuoin -n5e7(l°Ulmiro:,,  

LLuPilCtilounn”jorai.ALLai 	 ilrynittufvn 

fitilLLtAilCilanninnniviontinuatu LL.cicy,LaidthasinnediiuvAmrin.ilurati 50 VtJailv.J.Aot.) 

VI -iiatig-11-;e6n1LcupfiCim/15 -amilledilriarollrinn*-n_Illrinngtiiii) 40 

dialfitJULikluilnnn-iann -rithigailiviTfu unnwinc.i611/rujiLL01) 

LAt1106LjniviwifluithViutylim6uNoLvtligiiti 50 LtldvmAiomil- wCin Lliathuvolunnvm 

1:1E56'ilEallnl-',E.;I:Jal 8 617lin 	 lwreTwyl5Em-qm - 55an'll'30T01 

S. epiclerrnidis 

/2k 2/  

4.3.3 nenvioaouryinscaumoirunilCiuToluthliUmayncuruaLLunintauvriln-n6i 

iajtikThaN -A-ruviiaLvtiflilLchiville'n4H 3 211dM W1)6Lti Acticoat, Aquacel ci:115 

Tegaderm GdIntuusjuTiouNmiNnAoLioicAnAmoiaLkwiiiiCiu111-11EVintfuliErtivilinutiviu 

-1 -rut,61101,Luni'iliuticutLe1cuLzulEAL6nima{luit15 -1ulyllufttANalit.ffil%u 

IJOLLNdifl 3 61111P1 LianliicuiLlii 4.12 

Tegaderm Acticoat Aquacel 

2.1.11 / 4.12 kning.i,La11.,MoLLNo 11111,6TiaLruFiviL5uvillnlki 
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ni5iirry-up1441uL4ELLcumit/n5u ion'Ul Agar disk diffusion 1hblfiiijvaLr41111Qu6roiv118.1 

NrinmiAjuriifilu6nall 1 66nW1ann tinLiinjhoilAvfi Li6-nlAuvioantuianionnr,igui 

6401i4li 1 A11.1 1..hfillvi dear zone ciiLleidulSiNam5vimaatalW1511ill Q8 tiatlifialfmn 

tivitthcrulAaLiumilitilmon-alcui-nnculmIncicuunivriLatilviintviNiumi-Ardal colony 

forming unit (CFU) 

0111111 4.8 NarmtiukulLaudiCinalusitiNutria*nALLwrilLitroiln-nki Imu-Yovin 

L?Tur1m1a6nanita4 dear zone fi.661.1(II9n) dij7fil5 Agar disk diffusion (6111nOl 'iluriifi 

11.16nm5°Ualui11Ti)Liria = 

LIMIAlliiiiciu 
gusluonusilumakiurtiowunfillEYWIlf11541 

AQUACEL ACTICOAT TEGADERM 

S. oureus ATCC25922 2.1 fn. 2.5 'j. 1.5 661]. 

S. epidermidis DMST15505 1.7 6624. 1.8 1111. 1.8 %L. 

S. pyogenes DMST30653 1.4 R13-1. 2.0 601 1.3 661]. 

P. aeruginoso DMST4739 1.7 4111 2.0 661J. 1.3 662r. 

E coil ATCC25922 1.9 6631 1.5 6611. 1.5 cOm. 

4.8 1611F-hirilliThimomurtintrumilLififi-Nn.mAiivil 3 two 

wunfaluvil 5 EricriZri111`0”icuytiiiifi irivi dear zone 	iRldniwthinnucia 

na5L1uurivNLLNovr15n-15Acdua-nAw15-1nil 

515111110imu66l11Tim1ria1l15nn5f11t1do Acticoat iinfitifiriniluttAnitcumtifiigh71?,,I0 

vilLiumffiCinTimmannn Lor,LinDau ei-Ju Tegaderm iin11tuni5ETutT466um165ulAjcilau 

YI~AI R74 Acticoat Ficutt1V2raucumiliii S. oureus thincilaio LN dear zone cifinii4;log@ 

2.5 1,6211.611,11915 cuanindurictillmuoviiin-nAjnil 3 trwl ilaulcisiplun-afueil S. oureus 

thincliapmiuriu 
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21111 4.13 011`02.a: dear zone ill61M -10015E11101111a66UP1165FJ t11)0 P. peruginoso 

erinittMilmts.fet A) Aquacet B) Acticoat C) Tegaderm ti/louriluttMathtio 

WnimeuithhirlitrAtt 

ittnirwmillict Q8 wirin Acticoat iirmflunl5f:fitEilttuaifilitilaci191 

co.46cuttqattuf1iMu 1. -irirriTi.Th4-nrict.tifilmilticuamirrditultTintLiimli.m1:1-)Enni colony 

forming unit (cru) Yinit,lorcnitlitmittMtNittritinteitynitcciTtiitThAritL 20 tttitam..r3t 

aiiir15vvioa MU broth 	 0, 1, 3, 5 tali: 8 'iti21,111 TinflwelvoimmAtcviema 

912nalvi-ortic)Ilil 50 larini-lR5 J.J1L. 911k3E10-1501":611filbs-raulinzia"kgviiarciM 0.85 

Rlaitgi1,T4 tyliidZiMtildTtittellitil5LgE11646 Mueller Hinton agar lilFJLIlec,141 spread plate 

1.1111itiLiiqunitclii 37 alfilvotgma Lrh,15EJLTRI-120 U ala S viTivcioumnAlutitattitRiiVirt 

ImuninTultt- -11.Rioilucuoicvn5CdoiLiipitmli-Ju6dal colony forming unit (CPU) 9i6 

1 iia'AR5 liir4af111/100@t41V115111-A 1.9 
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01711i1 4.9 Nan-neiviiiCelaucumcifiCiuTLr.iuNimakmAnt,Luni(ilitniiiniAH6oci.Th 

Acticoat 	 LianYu4itnub1lailcu5Animmgo56°Ualtr i9.ho 

¶JEJ colony forming unit (CFU) 

X 
VUOIttliifill3E1 

a 
5dUZ6-M11151/1J1/10 effIlail) 

0 1 3 5 8 

S. oureus 

ATCC25922 

1.30E+06 

S. epidermidis 

DMST15505 

7.00E+07 

S. pyogenes 

DMST30653 

9.50E+08 

P. oeruginosa 

DMST4739 

4.00E+09 

E. coil 

ATCC25922 

9.50E+06 

manuiviq  - vainutilithruiruRci/ICin 

.1' 
Tinemn-alcu4TuTAIRlaiThuua-nrnmoivo@lumimai colony forming unit 

(CFU) TOlite1UNLiN Acticoat vicu±luAuTiottwaviilnnAmiiinviAFTuL4ELLwrilLimr 

tial4hin TouvilulfmtilnoiuitiTMLLNain-on- fuLtilaLtufntuLCIEJI 1 6071111 P1 61161 

6G1,611R1711301;111110 IouliimucumtlutruwrupiwnLgulLGLao 

4.4 ninmaouniutilirliwoimaalwitml 

to.hatulEAL6nIcvnaquithilulAttau iLattmituthaaAnIvnehithiitilsaul6u 

raDviiiiiu 50 alaiiiruolomi-nin:in tharmoanwnutcluiiwi@vnaArryvitIminti 

(human dermal fibroblast (HDFn)) itejuti9JitivT1 2 111.7m 

looni5u,ticuo-nat, imminupmomi-ilcu6gniai-)u 90:10 	10 Inc' LIZ-niminu 

ItucrnifiliuilfiqwwjfilXal ainti\AicalttutneiliAULtetau medium 11LAYFJILE06 1,4 

zmataioatioilii-arnloa@uRynAufnAomminilfrranifwilwiiil LLAni-ancvmaau 

e1778AII*1471@l/106A11EI7 resazurin microplate assay (REMA) Iovqaailavzruci 

(fluorescence) Aj70 microplate reader fiTtnaninalnivdtwion-anitufrulth'eaninwaal 

ii'llumirm7i 4.10 
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viir-kriti 4.10 n-nvineinuAynacitu3Nrbv1a6 o6FITA17166@5anutthulu51,6nlmwd9Jlt)56114 

LLantrjuis`hankkivna.flculthpluivlimntineiuvolgh 50 niaivowilouti-ntfri 

a75ii-ind7l n-rafliascru 

(µg/ml) 

fluorescence 

unit 

% M1DIAUC4111 

(% cytoxicity) 

f173all1N14 ic„ 

(µg/ml) 

1% DMSO 

(negative control) 

1% DMSO 17448 ± 736 0.00 

Ellipticine 10.00 35 ± 13 99.80 cytotoxic 

(positive control) 5.00 22 ± 29 99.88 cytotoxic 2.57 

2.50 9154 ± 979 47.53 non-cytotoxic 

1.25 9506 ± 710 45.52 non-cytotoxic 

0.625 10652 ± 1045 38.95 non-cytotoxic 

0.313 11983 ± 614 31.32 non-cytotoxic 

iwititautau 5000.00 21221 ± 754 -15.31 non-cytotoxic 

ItlIgtavilul6ti 2500.00 20344 ± 500 -10.54 non-cytotoxic 

1250.00 22547 ± 1379 -22.51 non-cytotoxic 

625.00 21736 ± 872 -18.11 non-cytotoxic 

312.50 21665 ± 477 -17.72 non-cytotoxic 

156.25 18711 ± 1004 -1.67 non-cytotoxic - 

LisicuLAcuiu 5000.00 23050 ± 1721 -25.25 non-cytotoxic 

1115k13̂11u551-A 2500.00 19829 ± 2178 -7.74 non-cytotoxic - 

wvaiLifiiru 50% 1250.00 22913 ± 266 -24.50 non-cytotoxic - 

625.00 21502 ± 976 -16.83 non-cytotoxic 

312.50 21520 ± 395 -19.93 non-cytotoxic 

156.25 19566 ± 921 -6.32 non-cytotoxic - 

wInniTtrwielacupra-mvitufiblinimagr-ninii Unioei @TATA7 control 2 TIM Than 

1% DMSO tilt negative control atillivilcuciwinvogrwralLau ttatcuv t ellipticine 

Au positive control t 211'ava"1UF1771J1°U1J°Ut 5 tot 10 lig/ml iip177aivituccsviat4la6 

rnvichiriou 100 vtiaivimi 	IC50 vvi-inu 2.57 µg/ml usitilaaommivihai 

?mat/a-maw% 2.5 µg/ml atilivihscrwciavoa6 lutagickmataioarimalitAutefuluitA 

L6nlynachlt15gutrilin`6u LtatitlIgulltnuNaLvdittiu 50 ainivowilw_niivrCin 

L9JmihgAto-1 156.25 atria 5000 µg/ml iiinfhtntivU@itstitiiir-)11dJuilbaialtOgrnvith 

1V1J27aJH17~ 7n l7 0 tkaoltilfrriuliiitluin4aLtaahvnTiLau ttF1tt21tlE1G15n~ 7a5s7 &1 5n 
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aidwani7)4FAinioiaupticur, 

5.1 ardwanifliu 

LAulutviLoicutAulus5litiFi 1ht natikmillgug-witli, 2 6111:W119-iottnunailvitutAu 

181115iittivilinb'u (fibroin) 2 islicu 	 (sericin)Citricut-mivat 

ttorthhFrumiehTintituiullni 

Ith-611155miriAilliR-raivihriculPicuita6mintilaigiatalanfu6 (biocompatibility) 

aalo9thilimiThisuinii (biodegradability) '4114/rti-arniniNnolieviiImpirmniumni6 lou 

lulicuNioNlvtluctin-nNoLiejuiaqinma (wound dressing) villniwini 

LLduimftlou,Naconlrmavai661ndi-ni 

lcuiTIMEntictii1115@luivivIMIlnufiatiolknntilculuiviD Bombyx moriiMtvin 

€1111SiviSal 	 Ion 

mtu-)unnAtnefuluAj-mirlThak (electrospinning)ImAuluwi,annicuil6nburoAuusicu 

Leiculthillibiv@ (non-woven mat) mAHoLie.ici.SAIAL aduiefulorgnilaricupvicql 

aumylebuz-14-j-114trite-1-Jvinanocivd1"--k Zlvviantriuni54uplyntamiliNiumminmvvivio 

1;tiitul-ru'AtUvilairry.;il'onntailicuniuLAulniixilvIcNiarwroallth6).119rIlin'a'cu 

LLatfraThviMiutiolernataiu IviulAilinnnimvantaL 

alnaill4flallatT1110T@ILAjtatfill`thilA 

wumtio Nalitivamataiulthgulyliu5bau 	 iflusi 20 ill 50 vtinitvoibm 

tLattiu?,.thrtuu,r-icuLhani6uniTdcuLAuloiiiNtAilioilo aotiinctliAinctItuLLar,Tuno 

TalLiftilu Firrt4ityvfgihuL4@itumilLuenluLitithlu anwrianihrirmiavothl-Jvici°11 al@ 

iiillithtNnvilinutriuiaq_imiiNacutawuniMmulni5LLynn6 

vinni5OintkiNtritalNavinAirmt-utLiarliunmilultANIthCiculylitnuilag-n 

vominnirduLAculuAcJubliNnaltict 	In7wrunghvi-iatanugiviiitath6lutimillAlulOti 

Liar,nniviimartiala-natalolthilutmlyltulb'u bilin-nFinctl-rotorualci-rviwtaiutil" 

itritruiihruan5atianubJ5gulylltuthataivilataiunwinvivalwAiint-Turnorleilin 

frimAiiu 10 	40 okimj-ivitTnAlivnIn 	 viudl 

on7atalult15611.11vilin-thiltiiivhataionwilowlool5oviiiin itini-anifuicuin (10-20% 
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Imillivninta-ntnrin) 	 aoriltriothATtryinThon-il 

Lilaciiigrimiliitailu 30-40 % lonti-ninTn/ilivran 

in1Qonl5or,Unirtn.nolvirkin-7i 

o-nazi,mulcNiculvnilrlicin6culunwilmylnnlotrain 141-nlivriarifti 5, 10, 15, 20, 25, 

30, 35 Liat, 40 %1001iTitiMG18111Vifkl 02116'ik timAuCifeuloP)olrli/laZioivioanmgill 

liflunnidulActitu Utiri ?Thai, 	20 Filabail ilartliii51-,otvi15winOaquvalajount5 

imicooliutiCifulo 15 16611F1111915 FrrulDn-nlvidso@lemataluii6mit1-t 20 iliinnwto 

unit Lifulolthiluivativactn6ullilinnot6n5zActrilcutLoTh@ti,i3tueloiludiaernataiuil 

Pr-rani/arch to %191tni-nin:iniatilivitin uktiltrivithicuutAulo4nu-tulinnoitiefu ilattala 

?rna,t,nulthgcutvotivilinhilfrnNtiLictisciliitnigniiH-ranirto-ivariniltu 

30, 35 uar, 40 °/aKniTliCinViallninin @tidrynAothrucuiculu 

diaa-notalortfrimviciloviciailAynneintifueji tvlocrunoithitillu 

528, 938 LLar, 1098 unTulAJv,S V111161k 

ilviatiiih4nlin-rmAiiutalarna.taiolcd5FiullairllinkiturnolviTylvabocet,' 

iiinci7;CAon24-niiinifA)EmiE b-imti-osmientriculthguLetsVrilcu 1L LLf 1tihnivihAut@5a15ata-1n 

ithgtlitiitn`U 30 ToIMITVICInc1M;h1MM viliivijolinC/IrtnIniiLiSciAn -nOmvituLActt 

ttnliiknlarz66uu1ttildwaitui,Aulo isatiliTuivilAulocibltimajuinwantutti 

ii4Ttnuinn binctliatiamilvdiirthiweanicua-i5atmulthgulAlmh1,4tLii StBa nal 20, 

30, 40 11,n 50 0/01ootiminIn Lilocbutricuaiuiliculo$1)-)olibliariviUllir,h,a?MlEntigh6tru 

91@1lUililLhatiatvaittlIALISLVIS@Id@t1 	 LLocztliailnyufiuluklo 

na5Nacvn5fiaLAno5nuactrueinln57m (scanning electron microscope : SEM) ITUdlLAU 

luiliiiAnban-xiNtAtinaLuatiii.hitu 

LLattrialfiliguithCicuvaiiitatannilu 

wtAituioLiicainutiutIna-woolLiiculuilLanElaSilvinAu Imiltu-mayluti71 812 - 1064 

trilutaim 

aitaefulu5i6nlvwvOulthOlubsaulhvilitaiwalmaNaLvoirtutlianniviiil ciqj  

LaiinainniAcuLhau*IFIIMMailm:uliiti-anvoaacut-pitotiTuL4@aunciLln imuivumitlu 

itivMamitill 5 11171V11,thILII Staphylococcus aureus ATCC25922, Staphylococcus 

epidermis DMST15505, Streptococcus pyogenes DMST30653 
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unutnn Pseuclomonos oeruginoso DMST4739 	Escherichio coil ATCC25922 

Llt01:111:frlil'Indi-hriunWiMucirialchrwilwftrai-niciTAuflu 

nnrmiocutiviluig@LtuniiCintaluejcineiVin)i-)61"6 Agar disk diffusion otagnwi dear 

zone 17101041,1 victy-f-aiumilulEALAnimatuithhivIltn5'maillictriiiu 40% ttritutivi6 

cifillic1,3111J9171Ciu aat 	 LileiLianfiliimailiiitartu 50 % 

olottAucuvilocuricuaicuilmtwa3/421n-dii 3 

idhffi Acticoat Aquacel ',tat Tegaderm ID.-rwi'uLte.icuTlfritimavroni5AciflActicoat 

AcruAoLicurnMulailqi 

Lii@la-inn-i5vmaacunci4AcrukuumMuShoT8 Agar disk diffusion anArtrhaju 

LifuloOL6nIcvnaffiSiditailic ei-arina:,'dnEya-m; 

11.41i:IJUT141511E111,iit'a611" LiejuLAulurfata-ianiwihLdnal vtniCialainithhlyaln'61.111 

ImlaicNimagavihstrOm 

Ilithirtuwnatwmantinundwilni-iilauviyid- u 90 : 10 triunai to mil IfillaiiilLwqa 

TaAthgtlicollinAtatiAJAucubnleillwinaucuOncticuncuLcuAHlthi Loi@thil5Porimitaimiu 

ri-nmanutivig)i-rukiawrifiCink-gfi61  Agar disk 

diffusion '411aitvanzi,a1.1 kcilculdlthLLe.iudi'ulnilL6niviTeflucaLvolunivimguanLviai mu 

broth Cino-ivi111 Uto-i 0, 1, 3, 5 aozi 8 'Li-AIR ti.x(:Finc6-rifilyinnalum@vilCiuwini-inn5 

ven'OuLLolvifiriLunviacu 600 triluwo Liatiu-actuclucticiribmn-155awlloTal 

utunciCioriatinminiaL}viaitiaS5toti-Ja-willl LLatiAcilitHliviaTainniTtim4a 

Lgt111:4601JU Agar ti4a171.14imuifilaiructinivimgtilviivnitninlitillal colony forming 

unit (CFU) Liazi,41u-Auvitinuilihumin'mn&FivnialaumilCiurinuniTtilmor,valifi 

eth.,61triefu 

vieudinvitrTh6litimilliolougmliwm6"9nin-npwirlvm@ltivAilL'inann`b 2 

1.11fliTh 	friVivwiinilvina'cuum LLatniTactAiuTulfilacimaivnao4Lie@liati-m 

Tal colony forming unit (CFU) talt1S1U1A11101.6nImaflulthiiulyllinu iinviticurrn.  

61111111,111MilitIllf11100i#1111111:11081.1111171TZEIt610111251/1.11,1,131,1AlleitAtillalV1511.111,48 8 

till'Ayini70Wtilmihr,Dituijanar, 80 uthflawiLvdis.8trtlilinu 40 an 50%100 

yari-nmicuiefuirAt6nIvnevfluiltydithALLumfiCitrvintilvritfitibrainanncru 

6viIii'onatt@ILLuniitloC6oinglifiarituamalarin 	 Iiiuntiminntuunu 

6o,-i@nani@ILLcumii6V15n9i6'nicruiLituaoalarinnditliant-uLatau 40 

%loud-n/117n 	 ndilbsigruiainniTilui-nnu 
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mujnuitiLAult161AnImacUlitcthilculAlin6uNavvbikiti 50 %lotrillivoTh 

luaivimgoljnyLlu5:-,nrinai 8 ii-311A 	 Imn6onlijnua..;n155avi 

"Thiacfluati-Ai@tiat 10-20 toitilatiliouvillocutiotEThLuumMtmnn-A4-nnaii&TIM5 

5n@lirivblEinitt:iiii-finfibiloikwamiri5CgrAi,401uvfihmial colony forming unit (CFU) 

TVALLthINLINOV111117A1642 Acticoat 

LiiaLlaitilhoiLmicuilmuNalunlvimftahiLffiaRILLpi 1 

LuituticuluOi6nIvilwasicU56'cuivilcuOu LiamirjuLefulaiMnimachicihgulinllinh 

NaLvtilicu 50 To 	thartmiantflinivnucitivi@vimArrriinTliwlm4 (human 

dermal fibroblast (HDFn)) 	resazurin microplate assay (REMA) 11a:ifgni-gum 

LiJoivesugHT-awitufrultirhirAiviculocil 2 	lahrlcuilloinvoagel-)vnii 

5.2 iatmaivut 

usjcwiulEAL6nimgculthliculiAlluAlnkri/lwalniatithaln6iu aivnnataluctlibi 

Lilmi-anwtiluen5atainu.immaaNamilitmid-Ju 90 : 10 

LillausjuiActAuLLiltiA"-) atAliCitruaatinuihln5mi villia-Nlaionnteoolo 

'1.1m -neti-veZ'Ocittin-nalkulfniai'mllnatiad tionTintlaicuLe(uluNMnIm 

achlthkutAlu5hNeluvAlacrAlianav?loga 50 %Iviml-nincin olnyloanut-Ohja 

itumiiiitiiMmriln4i-ruLLium1Cid utillthrindiatiinuriuLmicidmmakrukaum1Cianim 

ni5Aji Lolati-olsemnimliNSolituyis5wdiFilutTnN'Avarjui)QuiNavrilniumvi6d a-N1A 

Loiamfbilt-ualcilaun-iimilia252111,f151:1ASIEJladialEn 
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n. n-nvioamnivigilutimuniiiCiodirat61 Agar disk diffusion 

911711 n.1 roni51916s1valiwayu6nai5° a dear zone (ni ) 6dal?mmia-mithgthreilikl 

(66n6ehlejiutiu6nw1nnitteiurratm-ronalqIi 

ematalti = 1 10-.1 

iclowumilliti 

ailace,alu 

 ., 
Fnivi 1 mifici 2 f1-ii,6iri + 

'Ttli,ci_lultui..armin.l 

S. aureus ATCC25922 

irtalt 2.5 a.m./La. n/a n/a n/a 

iiiiiiu 5.0 Ln./La. 1.1 1.1 1.1 ± 0.0 

voich 10 lin./lia. 1.1 1.1 1.1 ± 0.0 

bAlltnh 10 lin./,,m. n/a n/a n/a 

S. epidermidis DMST15505 

Lediisti 2.5 lin./La. n/a n/a n/a 

vrliEThu 5.0 Ln./La. 1.1 1.1 1.1 ± 0.0 

LiaLl 10 Lri./L. 1.1 1.1 1.1 ± 0.0 

iidlinOu 10 a.m./1.Ja n/a n/a n/a 

S. pyogenes DMST30653 

Liiiiiti 2.5 am./La. n/a n/a n/a 

ttirind 5.0 lin./La. 1.1 1.1 1.1 ± 0.0 

itijem 10 Ln./3..o. 1.1 1.1 1.1 ± 0.0 

Vv1k 	10 ainnia. n/a n/a n/a 

P. aeruginosa DMST4739 

viiiim 2.5 ain./La. 1.1 1.1 1.1 ± 0.0 

viiim 5.0 3.m./1.1a. 1.1 1.1 1.1 ± 0.0 

Ltiiiu 10 Ln./lia. 1.1 1.1 1.1 ± 0.0 

ivau56u 10 Ln./La n/a n/a n/a 

E. coil ATCC25922 

1, 60361114 2.5 Lniam. n/a n/a n/a 

With 5.0 liniaia. 1.1 1.1 1.1 ± 0.0 

itHu 10 linilia. 1.1 1.1 1.1 ± 0.0 

lcranh 10 willia. n/a n/a n/a 
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oi7-11 n.2 eQn-35-91P1Auriii.10.16ndilTal dear zone ('n+) E1a566k11.dLefulobAnTin5mIu 

Ithgu1cidlcu 5cuitiNalatdr,r4aLlthgu6dirdeuchliarinni-N1  

ilejtatilu = 1 'inJ.) 

c, 	.,4 LTI@LL101171& 

licronir1uLhiu 

fl51/1 	1 liLjl‘l'ili 	2 tiQ-Au + 

ehurilmvuummniu 
S. oureus ATCC25922 

itki_au n/a n/a n/a 
bliu50u+Ltiiiu 20% n/a n/a n/a 
1,9411u5h+64J3im 30% n/a n/a n/a  
ivilina'1.d+66634t1a 40% 1.1 1.1 1.1 ± 0.0 
ivainh+1,413;314 50% 1.1 1.1 1.1 ± 0.0 
S. epidermidis DMST15505 

1141U531.2 n/a n/a n/a 
iYau531.,i+64154u 20% 1.1 1.1 1.1 ± 0.0  
ivAinPu+Leticifu 30% 1.1 1.1 1.1 ± 0.0  
1141cuti-t-64J541u 40% 1.1 1.1 1.1 ± 0.0 
iiAliti5ki+L4iiiu 50% 1.2 1.2 1.2 ± 0.0 
S. pyogenes DMST30653 

iliinOu n/a n/a n/a 
1141n6u+6ed3ifti 20% n/a n/a n/a  
1711u5h+L4l34Ju 30% 1.1 1.1 1.1 ± 0.0 
l'illinh+LEtriiiu 40% 1.1 1.1 1.1 ± 0.0 
iv4itnb'u+v4t54tu 50% 1.2 1.2 1.2 ± 0.0 
P. aeruginoso DMST4739  

lAtn3LI  n/a n/a n/a 
1141thh+64134tu 20% n/a n/a n/a 
traInAii+ITI3iicu 30% n/a n/a n/a 
lAtau+itHta 40% 1.1 1.1 1.1 ± 0.0 
liftihn.a'14+Liiiii1J 50%  1.2 1.2 1.2 ± 0.0 
E. coil ATCC25922  

liAaMOU  n/a n/a n/a 
lYaInh+6413411.1 20% n/a n/a n/a 
11^h5014+641341u 30% n/a n/a n/a 
lyilcu5h+64Nta 40% 1.1 1.1 1.1 ± 0.0 
114U5011+61134h 50% 1.1 1.1 1.1 ± 0.0 
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mins n.3 NarrniVRAjurj-iutru6nailtal dear zone (tu.) TaltiejuNumaimuL'an 
uumiACiminIni5,1-)(°UuimiAupj-ructtAndinalt e•iuilmu,Na = 1 €61.1.) 

ALLUF1171Li'El 

a-nataio 

A ijlil l HiWii 2 116a1 E1 i 

ei-nivilultutanmiru 
5. oureus ATCC25922 

Aquacel 2.0 2.2 2.1 ± 0.1 
Acticoat 2.5 2.5 2.5 ± 0.0 
Tegaderm 1.3 1.4 1.5 ± 0.1 
S. epidermidis DMST15505 

Aquacet 1.7 1.7 1.7 ± 0.0 
Acticoat 1.8 1.8 1.8 ± 0.0 
Tegaderm 1.6 1.7 1.8 ± 0.1 
5. pyogenes DMST30653 

Aquacet 1.4 1.4 1.4 ± 0.0 
Acticoat 2.0 2.0 2.0 ± 0.0 
Tegaderm 1.3 1.3 1.3 ± 0.0 
P. aeruginosa DMST4739 

Aquacet 1.7 1.7 1.7 ± 0.0 
Acticoat 2.0 2.0 2.0 ± 0.0 
Tegaderm 1.3 1.3 13 ± 0.0 
E. coil ATCC25922 

Aquacel 1.9 1.9 1.9 ± 0.0 
Acticoat 1.4 .1.6 1.5 ± 0.1 
Tegaderm 1.5 1.5 1.5 ± 0.0 
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11. ni5vioaauqvigiieutilivunciCiulnuneniofigninonhital 

111515 41.1 Naniltyinguitema.najuLkilut6nIvnafluldiulvatrAtrifilliNalniatr4aL 

Ithguttiiiu LLa:ALkitrilmttNavymniA'l Acticoat LliathmilicuaivimmaTifjolt4n 
1,1,1011716i1 8 S. oureus 

ar,icucomnu _ 

5tErz67aiiili 

.; 
M5111 1

z .; 
Awii 2 t6Qjf1 + 

?61,11111111111411915211.1 
11^11117.61J 

0 1111. 0.866 0.858 0.862 ± 0.006 
1 U. 0.844 0.857 0.851 ± 0.009 
3 4nt 0.840 0.842 0.841 ± 0.001 
5 WI. 0.865 0.841 0.853 ± 0.017 
8 Wi. 0.874 0.977 0.926 ± 0.073 

tyllinu+Leditzitu 40% 

0 1111. 0.926 0.952 0.939 ± 0.018 
1 WI. 0.834 0.858 0.846 ± 0.017 
3 W. 0.754 0.632 0.693 ± 0.086 
5 W. 0.596 0.524 0.560 ± 0.051 
8 Wi. 0.422 0.482 0.452 ± 0.042 

lvIlin'a'1A+6621-in 50% 

0 112-1. 0.956 1.162 1.059 ± 0.146 
1 'U. 0.854 0.850 0.852 ± 0.003 
3 'M. 0.738 0.556 0.647 ± 0.129 
5 WI. 0.492 0.682 0.587 ± 0.134 
8 /At 0.416 0.412 0.414 ± 0.003 

Acticoat 

0 1111. 1.542 1.928 1.735 ± 0.273 
1  4111. 0.978 0.951 0.965 ± 0.019 

3 Wi.  0.836 0.893 0.865 ± 0.040 
5 /al. 0.872 0.696 0.784 ± 0.124 
8 4Ilt. 0.682 0.686 0.684 ± 0.003 



78 

vri7-11 /1.2 ronn5QmnSuLainaluitnhiLEALdnimaNithFulylltncitiillaiNalmat/Naai 

Acticoat 	diatiLivtiltiam-ntvio-yrnAntiin 
utmrilCiEJ S. epidermidis 

mjumaau 

5L'Eltl3d11111 	1 

mil/ 1 AWiii 2 fill,au t 
. 	-; 

WARIJEJ11,1J1a1V5111A 
1,1^1111751.1 

0 111.1. 0.958 1.052 1.005 ± 0.066 
1 mi. 0.932 0.955 0.944 ± 0.016 
3 712,J. 0.978 0.946 0.962 ± 0.023 
5 Mi. 0.814 0.836 0.825 ± 0.016 
8 1124. 0.908 0.872 0.890 ± 0.025 

TATUAti+Mi6h 40% 

0 Tit 0.982 0.934 0.958 ± 0.034 
1 	41aJ. 0.822 0.834 0.828 ± 0.008 
3 62111. 0.880 0.846 0.863 ± 0.024 
5 6=. 0.705 0.820 0.763 ± 0.081 
8 	113.1. 0.682 0.736 0.709 ± 0.038  

TY11115614+tillill.1 50% 

0 'Olt 0.944 0.956 0.950 ± 0.008 
1 Tat. 0.632 0.634 0.633 ± 0.001 
3 °Mt. 0.486 0.658 0.572 ± 0.122 
5 Mt. 0.518 0.504 0.511 ± 0.010 
8 4111. 0.124 0.164 0.144 ± 0.028 

Acticoat 

0 661,1. 1.269 1.124 1.197 ± 0.103 
1 Tai. 0.882 0.962 0.922 ± 0.057 
3 6113J. 0.778 0.705 0.742 ± 0.052 
5 Md. 0.698 0.736 0.717 ± 0.027 
8 mi. 0.662 0.582 0.622 ± 0.057 
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F11514 60.3 Nani5QonSu66aT1aLLejuLAculEAL6nIma.Nuith&iulAiuticilliNalniotrnin 

Ithguvziiklu um;LiejuilotiNam-mnii-h Acticoat 	LilatanytilualviiTmaTriltdultgin 

ivuminCi'u 5. pyogenes 17inanvi1v] 

us.iumelau 

ti.imi-laitili 

, 	,.; 
mlin 1 M ii 974 2 Fiii,ddo + 

'-n.iLcilulitrtarim,pu 
llihnOu 

0 Mi. 0.982 0.974 0.978 ± 0.006 
1 Mi. 0.924 0.942 0.933 ± 0.013 
3 /13,1. 0.893 0.821 0.857 ± 0.051 
5 Mi. 0.742 0.786 0.764 ± 0.031 
8 Ti- 0.906 0.730 0.818 ± 0.124 

b\a`Lau+Ledfch 40% 

0 Illi. 0.973 0.966 0.970 ± 0.005 
1 mi. 0.876 0.830 0.853 ± 0.033 
3 MJ. 0.792 0.802 0.797 ± 0.007 
5 111.1 0.711 0.748 0.730 ± 0.026 
8 6611. 0.627 0.686 0.657 ± 0.042 

Minou+iedirtiu 50% 

0 Mi. 0.987 0.962 0.975 ± 0.018 
1 rn. 0.890 0.793 0.842 ± 0.069 
3 1111 0.718 0.728 0.723 ± 0.007 
5  ¶n. 0.694 0.680 0.687 ± 0.010 
8 Mi. 0.602 0.508 0.555 ± 0.066 

Acticoat  

0 Mt 1.332 1.387 1.360 ± 0.039 
1 Ti. 0.962 0.958 0.960 ± 0.003 
3 661.I. 0.965 0.922 0.944 ± 0.030 
5 MI. 0.852 0.793 0.823 ± 0.042 
8 Mi. 0.832 0.721 0.777 ± 0.078 
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ornil ¶J.4 Nani,vinOu66a1ta566Ciu6hitn566nivi5w1flul15a1titylicncuitiNn66a:;NaL 

Ithiluvai,71u 	 Acticoat Lalactiimiluni5o4a-Ahlvh 

6LIThlf4Cill P. aeruginoso 

Lmiumaau  

Te,EW,MTal 

MTV] 1 AiL'A 2  „?. 
rilLUdEJ + 

?i-Juviinlvuuaiimpti 
LAIlu751.1 

0 ISL. 0.957 0.966 0.962 ± 0.006 
1 	6t111. 0.948 0.926 0.937 ± 0.016 
3 Ti. 0.834 0.852 0.843 ± 0.013 
5 6tai. 0.822 0.826 0.824 ± 0.003 
8 61111 0.818 0.802 0.810 ± 0.011 

iracufAu+Mish 40% 

0 1111. 1.058 0.964 1.011 ± 0.066 
1 	111.i. 0.954 0.978 0.966 ± 0.017 
3 %It 0.816 0.821 0.819 	0.004 ± 
5 %J. 0.714 0.722 0.718 	0.006 ± 
8 TaJ. 0.650 0.715 0.683 ± 0.066 

Niin61,1+1,6-A46711J 50% 

0 aitil 0.924 0.962 0.943 	0.027 ± 
1 	111J. 0.792 0.910 0.851 ± 0.083 
3 MJ 0.644 0.785 0.715 ± 0.100 
5 T1J. 0.466 0.502 0.484 ± 0.025 
8 T14. 0.488 0.320 0.404 ± 0.119 

Acticoat 

0 tit 1.122 1.404 1.263 ± 0.199 
1 Ti. 1.056 1.236 1.146 ± 0.127 
3 113L 0.976 1.196 1.086 ± 0.156 
5 113J. 0.924 1.152 1.038 ± 0.161 
8 lin. 0.861 0.826 0.844 ± 0.025 
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WI711 ¶1.5 wan-nvinScutteinalue.ithitilEALnimaflulthgtaAllnOvitaiNnum;Noli 

I115g1166211i31,1 61d1-/ 66Gju1)G166Glminin-rAci Acticoat 	111E1j111,61111Ja111115611dTi/1111111 Uen 

1,1W11711:i1.1 E. coil 

diumanu 

111,E1Qa-11111 

mi'lil 1 m 
,/ , 
lvi 2 filLA + 

?111RclE111,01,11.11Milti 
bilu16cu 

0 1111. 1.094 0.965 1.030 ± 0.091 
1 	6611. 0.956 0.964 0.960 ± 0.006 
3 mi. 0.924 0.946 0.935 ± 0.016 
5 1111. 0.866 0.952 0.909 ± 0.061 
8 In.i. 0.934 0.818 0.876 I 0.082  

ba115e711+6665i1d 40% 

0 1111. 0.982 0.901 0.942 ± 0.057 
11111. 0.922 0.920 0.921 ± 0.001 
3 1111. 0.882 0.834 0.858 ± 0.034 
5 111J. 0.714 0.781 0.748 ± 0.047 

8 ml. 0.612 0.578 0.595 + 0.024 
lAlinh+LsnWicu 50% 

0 111+ 0.957 0.965 0.961 + 0.006 
1 1al. 0.826 0.858 0.842 ± 0.023 
3 en. 0.686 0.678 0.682 ± 0.006 
5 tn. 0.776 0.524 0.650 ± 0.178 
8 601.1. 0.564 0.572 0.568 ± 0.006 

Acticoat 

0 6iIii 1.522 1.404 1.463 ± 0.083 
1 	861.1. 1.214 1.196 1.205 ± 0.013 
3 6113+ 1.056 1.236 1.146 ± 0.127 
5 WI 1.140 1.138 1.139 ± 0.001 
8 213..i. 0.924 0.826 0.875 ± 0.069 
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n. nininanutivisucuulitunikininuniTatArnnuTainfictrunivrniacY 
nlornitivniin 

TIN colony forming unit (CFU) pint&11015011415 1 linha415 

n'1711 n.l 41u-rubilail S. oureus 111.1@"11,11T,A FJ11,61211.1141j7E111@,1 colony forming unit 

(cFu) 

	

	 1 ilaSm56mILLr1u1,-XuluaaiAnimeMulthiiullAllcu561ntiNamat 

LLat66rj9dilo66Nawilni5Ain Acticoat crA5.°;ott-JailcuniTLiwilli 

tmiumaocu 

Ttittnaitili 

Fiilcsl 	1 flijA 2 i-11,610 

iyatacu 
0 1111. 5.00E+08 4.00E+08 4.50E+08 
1 dim 4.00E+08 4.00E+08 4.00E+08 
3 tj. 4.00E+08 3.00E+08 3.50E+08 
5 tj. 4.00E+08 4.00E+08 4.00E+08 
8 111+ 4.10E+08 4.50E+08 4.30E+08 

Minau+istiiiu 40% 

0 Tad. 1.40E+06 1.60E+06 1.50E+06 
1 	et111. 1.20E+06 1.40E+06 1.30E+06 
3 	6111.1. 4.20E+05 4.90E+05 4.55E+05 
5 TIt. 3.00E+05 3.00E+05 3.00E+05 
8  tilt 4.00E+05 2.00E +05 3.00E+05 

liAllmh+vnicu 50% 

0 MI 5.00E+08 4.00E+08 4.50E+08 
1 	1111. 3.00E+08 3.00E+08 3.00E+08 
3 Mt 1.90E+08 2.30H-08 2.10E+08 
5 Tit 7.00E+07 6.00E+07 6.50E+08 
8 "IL 6.00E+07 5.00E+07 5.50E+08 

Acticoat 

0 2ii1J. 1.30E+06 1.30E+06 1.30E+06 
1 /ID. 

3 TV. 

5 1111. 

8 an. 
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P117'11 f1.2 inratibiloil S. epidermidis 111,1@"194156h1L4thUltthERIN colony forming 

unit (CFU) via11314105@11115 1 ilanm. TalusicuteiculuAnimailulithguiAiu5hfAili 

romtatNnithguniiru uatar,icuilvawavrkm-nAji Acticoat (r11-',Eadtaa-aut-rmimviill 

iLduvwfau 

5tutna1t18J 

ATTil 1 mitlil 2 	i'lLUSEJ 

I 1,41u5bu 
0 ill. 3.00E+06 3.00E+06 3.00E+06 
1 	6/11.4. 2.70E+06 2.90E+06 2.80E+06 
3 7111. 2.50E+06 2.50E+06 2.50E+06 
5 TD. 2.30E+06 2.70E+06 2.50E+06 
8 etth 2.00E+06 2.00E+06 2.00E+06 

itratati+mich 40% 

0 Mt 6.00E+06 6.00E+06 6.00E+06 
1 Mt 4.00E+06 3.20E+06 3.60E+06 
3 Mt 2.50E106 2.50E+06 2.50E+06 
5 1114. 2.10E+06 2.30E+06 2.20E+06 

2.10E+06 
8 mi. 2.00E+06 2.20E4-06 

itna1.4+istiellu 50% 

0 614. 1.00E+05 1.00E+05 1.00E+05 
1 	TI,J. 7.00E+04 9.00E+04 8.00E+04 
3 ¶U. 4.00E+04 5.00E+04 4.50E+01 
5 11aJ  2.10E+04 2.22E+04 2.15E+04 
8 III1 1.00E+04 1.00E+04 1.00E+04 

Acticoat 

0 TM. 8.00E+07 6.00E+07 8.00E+07 
1 tit 

3 Mt 

5 	6i11.1. 

8 1124. 
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A95-14 A.3 4-nnulHiail S. pyogenes uunivimulLialuvai-)FniN colony forming 

unit (CFU) vialliwm@iim 1 fiaNm 

NalmatcRiLithgthiiiim LLor,uhitivILLNow-mt-mtii Acticoat 

lif11,19010M1 

5LUL6101'011 

,,: 
H511/1 1

L ., 
f1511/1 2 Fi-ILdjEJ 

liAllInkl 

0 	'113-1. 8.00E+06 1.10E+05 9.50E+06 
1 einr. 8.30E+06 8.70E+06 8.50E+06 
3 1111. 8.20E+06 8.40E+06 8.30E+06 
5 °mi. 7.60E+06 7.80E+06 7.70E+06 
8 TIL 7.50E+06 7.50E+06 7.50H-06 

1,4u5Au+vdich 40% 

0 6611. 1.00E+07 9.00E+08 9.50E+08 
1 ¶m. 9.00E+08 8.50E+08 8.70E+08 
3 'NJ 5.60E+08 5.60E408 5.60E+08 
5 '611 3.10E+08 3.50E+08 3.30E+08 
8 6im. 3.00E+08 3.00E+08 3.00E408 

Ltrau5h-1 di‘h 50% 

0 112,J 3.20E+06 3.30E+06 3.25E+06 
1 	6111+ 3.00E+06 3.00E+06 3.00E+06 
3 61J3J. 3.00E+06 2.00E+06 2.50E+06 
5 etar. 9.20E+05 9.00E+05 9.10E+05 
8 Tit 8.00E+05 8.00E+05 8.00E+05 

Acticoat 

0 61111. 1.00E+07 9.00E+08 9.50E+08 
1 	111+. 

3 gm 

5 Wt. 

8 Tat. 
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011715 A.4 4itnulniacti P. oeruginoso UtlailliTdifffilL'hiuvitixrdell colony forming 

unit (cFu) oiackfilfiRaicvm 1 ilaasm 6Linl6te4u6etittAt6nIvi5wNuithguirlItatAll) 

ealtunzi,Napith6'uvzilitit ItmiLte.ictit'ThitwayrilimA"-) Acticoat 

cr, ttejuvimanu 

5:JERI:MI6.] 

H511/ 
.) 

1 611/1 2 fiatuA 

1141117BLI 

0 Ti. 5.00E+10 5.00E+10 5.00E+10 
1 	1124. 4.60E-4-10 5.00E-410 4.80E+10 
3 62111. 4.30E+10 4.30E+10 4.30E+10 
5 WJ. 4.00E+10  4.60E+10 4.30E+10 
8 TD. 4.00E+10 4.00E+10 4.00E+10 

N1u531..4+64154JU 40% 

0 mi. 4.00E+09 4.00E+09 4.00E+09  
1 WJ. 3.10E+09 3.20E-409 3.15E+09 
3 	6413.1. 3.00E+09 3.00E+09 3.00E+09 
5 mi. 2.30E+09 2.70E+09 2.50E+09 
8 61111. 2.10E+09 1.70E+09 1.90E+09 

rd to 	50% 

0 	6112-1. 7.30E+08 7.70E+08 7.50D 08 
1  641a 5.80E-i 08 5.60D 08 5.70E+08 
3 tit 3.00E+08 3.00E+08 3.00E+08 
5 1111. 2.00E+08 2.00E+08 2.00E+08 
8 'int 9.00E+07 9.00E+07 9.00E+07 

Acticoat 

0 °la 4.00E+09 4.00E+09 4.00E+09 
1 	6t111. 

3 	6411.4. 

5 Ini. 

8 661.1. 
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(11111 f1.5 	 E coil tuo1w5taulvtiaLuviv)01101 colony forming unit 

(CFU) giutEL19156-iw15 1 iTh.6avi TalaiutauloWnImailulthFrulldiufluffitliNalnial-; 

NaLit15friu6cd5icu Loz-iiiir4ucTimumactirmni7iii Acticoat 

ttd(um ascu 

szt,otnailki 

ni4i 1 ,A 
mwo 2 l'ILQ'AEI 

bilu5h  

0 1111. 3.00E+05 3.00E+05 3.00E+05 
1 66L. 2.80E+05 3.00E+05 2.90E+05 
3 Tat 2.50E+05 2.50E+05 2.50E+05 
5 111J. 2.50E+05 3.00E+05 2.75E+05 
8 `till. 2.50E+05 2.00E+05 2.25E+05 

ivlitr131..+FLed3ch 40% 

0 113.i. 8.00E+06 1.10E+05 9.50E+06 
1 	60,..J. 8.80E+06 7.30E+06 8.05E+06 
3 6i1D. 6.30E+06 6.30E+06 6.30E+06 
5 Ti. 4.70E+06 4.60E+06 4.65E+06 
8 MI  2.30Ei 06 2.30Ei 06 2.30E406 

lvamh+iiiiiiit 50% 

0 1111. 5.00E+04 5.00E+04 5.00E+04 
1 	41J11 3.30E+04 4.00E+04 3.65E+04 
3 6int. 2.70E+04 3.20E+04 2.95E-104 
5 Tu. 1.50E+04 2.20E+04 1.85E+04 
8 113J. 1.00E+04 1.00E+04 1.00E+04 

Acticoat 

0 Wi. 8.00E+06 1.10E+05 9.50E+06 
1 en. 

3 1111. 

5 en. 

8 6t11.1. 
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