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(To establish effect of silk protein as
treatment for burn wounds and to
develop burn wound dressing using a

silk fibroin nanofibrous foam/sponge
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SUMMARY
(FE29H7)

[. Title

To establish effect of silk protein as treatment for burn wounds and to develop burn

wound dressing using a silk fibroin nanofibrous foam/sponge

II.

IV.

Aimes of Research

Identification of burn wound healing effects of silk protein

Development of burn wound dressing using a silk fibroin nanofibrous foam/sponge
for shorten treatment term and high cure rate for burn wound

Higher value-added in sericulture industry

. Contents of Research

Identification of burn wound healing effects of silk fibroin

Development of fusion technique using silk fibroin

Development of nanofiber, sponge fabrication technique using silk fibroin
Fabrication of silk fibroin based dressing materials for burn wound

Test and improvement of mechanical property of silk fibroin nanofibers foam/
sponge for burn wound

Fabrication of hydrogels containing silk fibroin and CMC

Identification of biocompatibility and burn wound healing effect of silk fibroin
based dressing materials

Development of mass production of silk fibroin hydrocolloids for burn wound
Preclinical test, technical sophistication, approvals and implementation of burn

wound hydrocolloids using silk fibroin for commercialization

Expected contribution of Results

Identification of burn healing effect of silk nanofibrous foam in second degree
burn wounds as animal model

Identification of gene expression patterns in the burn healing process

Development of electrospinning method using PEO as water-soluble solvent and
various solvents that are harmless to human

Development of electrospinning method which control thickness and size of
nanofibrous foam

Development of Mass production technology for superior wet silk fibroin
hydrocolloid with burn healing effect



V. Application Plan of Research Results

* A patent application and technical transfer of fabrication methods for silk fibroin
nanoparticle/CMC hydrocolloid (CGBIO)

» Fabrication of silk fibroin/CMC hyrogel, a patent registration (1014624850000) and
paper publication
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Schematic representation of Jackson's burn model
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Schematic representation of a deep dermal

partial-thickness burn

Schematic representation of a superfical partial-thickness
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Table 2
Type Indication MOA Dosage Commercially Available Product
Skin sealant, Stage | ulcers Acts as a protective Apply 1-4 Decubitene, Preppies, Pro-Q
film coating on the skin times/day
Hydrocolloid Stage Il vlcers Maintains a moist environ- Change every Comfeel Plus, Curaderm, DucDERM

ment; naturally promotes 3-7 days
autolytic debridement

Hydrogel Ulcers with little Maintains a moist 1-4 times/day AcryDerm, Aquaflo, Aquagauze, Agua
to no exudate environment; Skin, CarraDres, CarraGauze, CarraSmart
naturally promotes Gel, Garrasyn, Carrasyn \, DermaGauze,
autolytic debridement DermaSyn, FlexiGel, SAF-Gel, SoloSite,
Tegagel, TransiGel, Woun'Dres
Moist saline Stage 11-1V ulcers Maintains a moist 3 times/day, Curasalt, Curity. Dermagran, Kerlix
gauze environment: has as needed
antibacterial activity
lodine-solution — Has broad-spectrum 1-4 times/day _—
wet gauze antimicrobial activity
Alginate Exudating stage |l Serves as an absorbent 1 time/day, AlgiCell, AlgiSite M, CarboFlex,
ulcers; stage -1V by maintaining a if needed CarraGinate, DermaGinate, Kalginate,
ulcers that are deep moist environment Kaltostat, Melgisorb, Restore CalciCare,
Sorbsan
Foam Exudating stage Serves as a repellent for 1 timefday, Allewyn, Biatain, CarraSmart Foam,
Il ulcers; stage -1V water, bacteria, other if needed Curafoam, Dermalevin, Epigard,
ulcers that are deep contaminants; maintains HydroCell, Lyofoam, Mepilex, Optifoam,
or have moderate a moist environment; acts Polyderm, PolyMem, Silon, SOF-Foam,
drainage as insulation; reduces odor Tielle, VigiFOAM

PAOA: resechiasrisomn af action.
Soutrce: Referemces 9. 1O I5-F7.
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1) Hydrocolloids
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6 % Granuflex/Duoderm (ConvaTec, Skillman, New Jersey) oW = 2 Comfeel
(Coloplast, Humlebaek, Denmark), Tegasorb (3M, St. Paul, MN) SureSkin (Euromed,
Orangeburg, NY), Restore (Hollister, Libertyville, IL) 5] =1 it}
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t}. Biobraned] <]
3) Suprathel (Stapleline)
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23 = 7I=s7/1E o

A1AE s A+ 8%

3 el Al A=A FEEUALE R o, HIde a8 Y
FHEY PR 584 AE MISs 23 Ut FE=ddAE AAET ] Jde
WS A = Aol

cHHY FEEHEAAY FREE ZYSd" E5 ZElAdA, slelEEFEo|nA

= ¥ Al (Medifoam). 3Fe] == A (Purilon), &4

(Duoderm, Compeel, Exuderm, Combiderm), %
o] E, slo]=2 slo]W (Aquacel), =3, AEZE o] 3l
A G ARG AAbste] AAaduwlEs o]

S
HHE &4 AW AP} FAED ok CsEAEY, B, AL sta
= =]

cAZ GMAS ol gF A A% B L A9 gAE A
s, FFUEE 5), 34AE =AA AL AT Ave

* Nano-fiber® o] 83 =el A4 2 ~AZ= Awe 98 A7 AgEw ook (W2
b FAATR)
A2d = AT 9%

S u]% Tufts )t 52 200090 EuRE 9w 339 AAAS o8 2ATLE
A A B 7Hmo Aweln glon, f9, $%, AL E BuaA o FolA i Ut}

RN AS ,; ~EAE o] 47 B4 Af B B ATE Wol wuEolq Pot,
A48 A madel 9X gom 4 mAdARe AL ATE QAR AX 23 Y

o},
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H 3 X ojzjursst |82 9 zq}
A1Ad A=z B2 g 57 A=

21‘4?44 ratS ©o]&3dto] AFS APsAT. e AT HFE (vpo]dFm o}, Korea)d &
g9 (VIRBAC, France)S 1:2%2 &3k vl ol 15 mlES E7 FASEe] AAl v A1z & A
st =

7] X%]Uﬂi Aol T HF9 €& AA3 9] 332 6022 7FE 3 plate (1 X 1.5cm)
=7 AgaiA 258 S FEstah s 9l wte AA 9HEQ Y AHAES

E—i&’iszﬂﬂ =3 v oZ2eE Azt WhES o] &skdlth s % F 6A1%L 1, 3, 7,

14, 21, 28¥0 3l F-919 W3lEs SoF #z 9 zZ sy JAS F3 7|7tEE dEEd A

Real- time RT-PCR< &3 +xd2 ¢S g2l

2) 2A38tH AN

-H&E ol Al

Vakeis
ot Harrls hematoxyhn 2 653 GASEA L,

A& Eosine 2 5%7F whe-& 23 & 70, 80,

x4 dde AdAS o] gste] wpAe A F 100, 90, 80, 70% &I FTHTFE S
gl AHg3tth 50Tl A Bouins (IMEB, USA) &<
et A4S WEAIZL F =ol 583 AlF s Hematoxylin (IMEB, USA)2.= 7
s FE3 5, =o AHEAT ¥ AFHo] Ed A S thA] Biebrich
scarlet—acid fuchsin, Phosphomolybdic-phosphotungstic acid, Anline blue stain solution
(IMEB, USA)OE 7y7y 5E3F Aglst & B2 AFHSAT 70, 80, 90, 100% ¢HE F AL
S o] &3}9 &3t & Shandon Synthetic Mountant (Thermo scientific, USA)Z &3} t}.
3) Real- time RT-PCR
IR A Z2HoRRE RNAE 5% F cDNAE FAdstdh 24 ®stE dolr s}
ZF -4 29] primers= NCBIo 523 sequenceZ4-E A 2F3o] PCR product 200bp ™| %k
2 A st PCRS denaturation 95°C, 20s, annealing 50°C, 20s, extention 72°C, 20s %

e

7

1=

-

o rr

o2 40 cycles= G333} 3t}

2. A+ A=

D Aa yEEQ Y agX] gl o s &3 #F (F47 47

TE Bd o] &sto] 2% sPolA e Aa FEERl YR Ed o A F a7 A3
S FASIT S¢A AF F S 14 ALS FEl s i % 7Y o] RE AHAA 9H
2 YA Eo] o8 s AF 3t FElo] vEd S Ittt
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dEE YrAHAEFe) F9 A= g v Aol Bl vy A Z<hl il 4
Ae 30T 5 e, ol HAa vHE YreidAFe] 3 F FEHIF Aves Ae o
ERf AT

28D

28D

% 4 H&E A4S Fg 9% QA gl a9 5 MT 94s Sk Zeh ad 2l
C: control (A=), S: Silk, M: Medifoam C: control (A=), S: Silk, M: Medifoam

3) A Ty
* S A 3ﬂr3§°ﬂ volst= A WstE glstaar 22 Aol st A <
ZFel TGF-beta(transforming growth factor beta)¢} A A% 9 2#kel IL(interleukin)-1

alpha®] W& HEE Real-Time RT-PCR=Z &2l35}%it}.

* TGF-beta®] 745, 2 &4 Ag B we} 27]d Frtsted 2710 =gk S71
FHE et olet #Eete], Aa 9B EQ] YA A | -

Az 9D vgE Aol vlal JAsE 2738 Holu 3 A F71(21Y)ol =

iﬁl

o
fo
U
|
o oXx
o
ro
22 e 2L

- 53, AA o)A wo] FAbekE AL HeAstgd, o] A7)
S G 7k L 24 AMGe] dojibi A7oA 47] YA WAL FANL
24 F8 glo] B9 Afete Aoz YA

23 SpEel twrnAe] 39 A= L dAdE Azl vl 27l AFAE FE <
Ael IL-1a8) WAL FRA7E AL AAsgom, o F7] 4 Af A FEHE AA 3
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a0

'e | L_ -I TG F—B
1.6 a 25 -
1.4
1.2 20 -
1 mcon 5 =Con
0.8 msilk msilk
0E mmedifoam 0 mmedifoam
0.4
0.2 i

B 1d & dd4d 2ld 28d Bh 1d 5d 74 14d 2id  oAd

a3 6. 3 Aol Fojste FHA wd 9" #<l (Real-Time RT-PCR)

H
D Az gBgel =axe] A%
A3 3B 22l Polyvinyl alcohol (PVA), Hyaluronic acid (HA)E &33ste] AES o
ANzxE Tl 2¥AE AFsGAh el ~¥ A= 100% EtOHE #45-3te] A3 98
s - AAseAY, Tk ABE S A yEEQS i ARt w1 A
H
gl

i
o

EoE R off

=91, PVA, AgRlS 99k 22 o w 2fAE A#ssion 160TolA 3AtEet A

2) 27 el 3} el

Ixlem 712 AE AZ9 9ol saline 10uLE "ojrmg il tjupo] ~E o] &3] 15N9]
FoR 1027 5 v 7 tnlol~E "ojma ] AAX]o] o3 H2H S A5t

‘1

)
>
o
Y
lld
Ao

= Ixlem Z7|2 Ze FAE =AH 3
Asle] T2 AxsGT A e e}

1 salineo] 3A17F A3 &
Z

das s
Swelling power = Weight of sediment / Weight of dry sample

4) &= &<l

salined| Al 2~2HAE HAAA 7] I OA7F, 3A13E, 24X 7F #2351
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2. A+ Ay
) A=A 9Bu=Ql

= AHjE HHjE
a9 743 9BERl PVA HAE €3 % & 19 8 A4 vBgel Agd PVAE £ 4
Z g 2A4A. EqrARsta A R4 ¥ A% 3 29 Adde] o3 Fad T
A Fx A JEEJS A4 d =
9\}]\

4. Aekel AAF A= fARS A1
ou ARE Folt fAMel Fadt (W&
40, 19f-& X200)

frads 7HAY AAsE Foll= el
skl brittlest. (A ¥)& X40, 19]E& X200)

o 2 oy
Borle oo A gl
)

S

44 37 A 37 | Be=
= | 23 | 3® 1= | 2# | 33
T-1 0.013 0.013 0.013 0.013 0.132 0.193 0.176 0.167 12.846
T-5 0.01 0.009 0.009 0.009 0.132 0.137 0.139 0.136 14.571
T-6 0.014 0.012 0.013 0.013 0.077 0.051 0.066 0.065 4.974

24.A| 2t

a9 9. A3 suEe ~9A9 3= #H T-6 < A77} 2= Qe 3
ol & 4 glow 24| 7ol A = saline©] S g9 T-1 = YA E gdo] 2F E
AR AE 27 FH ol T6& T-1ud A2 wuzde 4437 o 44 4982 o

Bl Y salineol A Hoh w24 m=vs AS v sh
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1

D < EfOe Fo 7|25 AATT T $A AE=AFA

o 2 g CaCl2ell HAAZ ¥ SHSFE 33 A2 F 54390 23 yB=9] HA,

PVAE &3l AFS H o vg w0 & SAUo]E A3 9o Fof 124 3HF1
AAE A

2) Bol %< AGEL AF ulo] MEr)Ho] Fol ulF e AANBEQ, HA, PVAZ
EFete] AEL W Bg Aexl Aekel Fo| Fof o2 A A o] F Txe| 2UAE
A 3k gl ok

2. AT A

2 ATl ALY olF TR AAAE AWt obdEe PR AolT narh AU
Haeol Fe W] ofgwe PAel Aol otk EF FWe Hop A WHEAY &
BE B 5 gon ofdwe] F2E FAd FoEM medARe] $8o] A5 Ao o
ATy,

=

e &

a9 11 o]F PR 2WA 2 of#fF: Ae, 9
% A3 vH29, HA, PVA % (Au&
X40, TLH]& X200)

¥ 10, o]F=FF ~WA 1. & A3 vE=E
?l, HA, PVA &3, of#iZF: LA MoE. F5
BeFeol o] &l (A& X40, 19]& X200)

A 44 A= 3B 29 / Polyethylene oxide(PEQ) & g4}

LAs 32 U

1) A= 912 =21/PEO

fot
oot
ofo
2
kY
BN
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iAo Falzt 84 ZHg <l PEO9 Silkk fibroin® EgHA =4S F7] s vpekst
silk fibroin / PEO €38 9-& A xZ3ATH (£ 2).

AL E HA7HA = 23| (Silk : PEO)

sample 1 Silk 8% 48 MW90%F 10% PEO 3:2

sample 2| Silk 8% 58 MW90HE 10% PEO 301

sample 3 Silk 8% 48 MW20%F PEO powder 10 : 1

sample 4 Silk 8% =&Y MW20% PEO powder 20 : 1

sample b Silk 8% & MW20%F 30% PEO 4 1

sample 6 Silk 8% =&t MW20% 30% PEO 5:1
% 2. A3 wnzel / PEO 89 27
2) A3 ¥]B 22l / Polyethylene oxide(PEO) nano—fiber |2}

ol X (Bombyx mori) 258 Alg4l @A 9 EFE & AASH] fs U ESE 5
o @71 FE&Ad HYa g * FHRTE AFHSAT AU AAZE AR AA JEREJS
AstdtE 5o A S Y3 EHAAL. FV] SR REE o] ARS AAGH] Hd S
FE2 36 T 7273 FASE & FAE Ag gBEEQ] §dd Aa gH2Rle A4 JfAS
8l W E H7ekA Aa gBE=EQ g9 HAr D XA S FIHA7]7] 8 E
gl dl S-Alo] = (polyethylene oxidel) & % 7Fste] A= 3B 2Rl/EZ A GAlo]|= =8 HE A
239t U A dds FA] Zal FEHEZE o835t AItY Imle2 EESATH
oluf FAMY] vizo HFE& AAsY] AFHLAAZ FHAP(+18KV)S 7Fstal collecter2l 2]
Ael & 16em=z 2488t dAE 23 v AFE Iy =9 x| =5t
2. A+ A3

1) nano-fiber *+% ¥z

KBSI WD24.8mm 10.0kV x5.0k 10um

Sample 3

Sample 1 @ MW90%+ 10% PEO, 3:2 Sample 2 : MW90% 10% PEO, 3:1 10:1

_24_
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Sample 4 : MW20% PEO powder
20:1
a9 12. 23 313 221/PEO blend nano—fiber sheet

Sample 5 : MW20%F 30% PEO 4:1 Sample 6 @ MW20%F 30% PEO 5:1

)
>,
:?L_‘,
re
iR
o
Ho
S
i
rlo
o
Ho
4

i

Aol A= 3B 22/PEO &S A7
= XY nano-fiber’} 7}=il F

T EF BT BAE 0% PEO
A WA = A 7] wjEolth B
2094 o] 7] wi&ol PEOS] #A}

rlo
()
o

]_

H

O+
o 2 M
-
=2
S
>~
=
ofo
o
o
Ir

>

= FdsHAE] e

ot

* Sample 34562 27 2082 PEOE £33 &ulE HA7EAF st & HARdo=
Sample 39} Sample 4= PEOE Powder FH 2 &3¢ 3, Sample 53 Sample 6
PEO &89S A x3ste] £ttt Sample 3,4 PEO powderE A= 3 HEQ gdo Yo
AzstA=tl, olm Aol ol BAA 7hehersl= Aol ot WAH U2 AF X
o B A7t =A WA Eetal FETE S AS gt

* Sample 56¥ Ax A PEOE +&9d HEHE Azxste] A=A sB =zl & H7etslnt
Sample 5% 45 A3 vH 2 §H47 PEOS E3u|7F 411, Sample 6W-2 £33 7} 51,
Sample 5 PEO7F & © 3hfr&o] & HLrl o} WAMSEIZE A4 4L fiber7t &7
= FFE By HAHd dEE 7R Sample 62 fiber7l 323 HluA A A&

7 AE st
- AsHow HAe) A= wpEel /PEO o £F§Ae AA WARIS 30% PEO 78
A A 51 M EYS HASA

AN nano-fiber® WALE = S Ho

| J
WA F=HEH7] i TS 2487 ofHE @S H9slal nano-fiber sheete] &8 %
%

LA 3 U

Chloroform¥ methanolE 82 H| &= &3k &ujo] Ex}zFo] 872l polycaprolactone(PCL)<



i

A7kske] 60T LB Yo &35t 8% PCL WANE NS Al xste] FH|. Salts A 7]

of B3t 120,160,200 pm sized] Aol A7 size® = FH]| G PCLEYS FA7]d &
SEHIZE ol &sto] AT 15 mle® EZESIATh olwf F=ALY] visol A=5E AZAse] A
FALFAZ G4 (+12KV)S 7F8Fal collectorel] (-4KV)E 7}, collector9}e] Azl& 15

Rl

F A ¥ PCL nano-fiberE 3 A8 =g X =g v size’} 243 salt
HA¥ PCL nano—fiberE Z#F50l A AA 3U7F SaltE A AMNE 5, &=
a5 4 ANAT FH FEAAXE o S AASY F=0] =4 # PCL

2. 94 A=
1) 7% o#
22 A wds g PCLEYS @7]‘%}/\}?‘5} Ay salte] particle sizeo] whEk

nano—fiber sheet®] pore size’} ZFe]7} Y+= AL SEM imageS E3] ##. salt particled]
size7} 120um < 160pum < 200um $=4] ) & nano—fiber sheet®] pore size’} F7}3%1S-.

size! 120 Um magnification: x200 size: 120 Um magnification: x1.00K size: 160 lm magnification: x200

size: 160 pm magnification: x1.00K size: 200 pm magnification: x200
29 13. salt paticle size® SEM image

size: 200 pm magnification: x1.00K

2) Tension strength test

« Z}7F Adojx F=Z4A pel nano-fiber sheetE5< 15x3cme Z7| = #Zet SAH7|AZ A7
TE =4 ofgl 282 = ZF sampled 53% ZA5te] H s 73 X2 160umY
salt particles A}&3F sample©] AFA =7 71 =4 SA43HA

+ 160 um, 200 ymel A% salt particle size7} EF5 AAA =7 oF3k Ao w2 SHEQ oL
120um salt particleg AF&3F sample®] AF 24 %7 160 ymEth 2F3tA YEFYTE o] & sheet
of AA FAZE @43l Avkar #HFHM, 120 ym sample®] B¢ TE samples Bt 777}
°F 200pmol A & A& SEMo|n A= F3lo] elstg]
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Tension strength

120 160 200

2% 14. Salt particle size ¥ tension strength test

4) pore size =4

7k sample®] 10008 SEM imageES 9709 F9o=2 Y F A Z=Z 19 (innerview,
KOREA)E A}&3}4] calibrationste] =43ttt 97he] 79 F 571 99 pore sizeE 2H7;
50704 =3 250705 SHAste] Hdgs ok ofdl aHzet ol AdE AU salt
particle sizedll Hl#|ete] T A7|7F S7kskes A sttt o9k 22 AARE E5

=z
o
salt ol g3tel AVPAL Aol FFE 24T 5+ AL FHAFAL

pore size

Ii 12
s 10
&
™
120 160 200

19 15. Salt particle size® ¥ pore size

L= L

A6 Hd A JBEA FF CMC stol==24 st &3 AF

L

1) 55 =4
5 2 Sprague-Dawley #(8F%, A% 300g WHelel #7)E e dstn Ad &5
oleF wbol 7 UAZF 7| AT F ALEEATE Ad 7| 18 AR SE8FE AR

=
YAHES stgon syl B g
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2) A= 9B =2l g CMC slol==

o Aa yH=EQ 3 CMC stol=2AZ AAetr] f&) A= yH=E FE44S W8t

At 7ol %] (Bombyx mori)E 0.02 M2 &AUEF & Ao @i 100CelA 3 o}

7hdsto] Al @eid B EeE 55 A7stl SRTE AFHste] AHE e A
B RS AU

o FET AHA ¥HERS 93 M EE3EFE

Zl ok 8 w/% A=A FHEQ S-S 4847

H
R4 [e) fansy
Aske] oF 37 w/%9] #5% A3 WPz $§AL AzsAh ol F

¥ FFESRAIME
AEZA 6 W% 2 Zd SAUNE 1 whE Zol gaiste] AsAS Axsd. A
stAle} Aa I HE1 FE&AS 717 dsrh AstAle A=A gBERQ FE&AS 10119
g2 E5ste] Aa B2 1.8 w/%, 27 IE2EAME AE29x 3 w/% 92 2

A= Y|olE 05 w/%e dlolmz AL A ZXsH )

3) Y =
wE A% PFEmlolAmalo}, Korea)? %@ E(VIRBAC, France) 122 &3 nl3 o
15mle %7 FAbske]l A4 mHA A7l F ARSIS WERS o] §ate] 92 FAFA AAT
of Fith WEHHoR 2%t Fn A 25 LS 5] 98 &8 2ho] 5
ol ~ & A Z}sle] 15 X 1eme] 27|12 60T, 156x% A3 A

3 7+ A=(C), CMC 6]"!91‘ Aa mB=EQl 0} | == (SH), Purilon

918 Tegaderm®%} <]
58 Holxz, XA = ﬂﬂd Aoz Eﬂﬂ’“ 0}01 ﬁ7} ﬂ ]%Jﬂr@"ﬂ %ﬂréo}x] Xt s A

NESEEE
o A0
=

Ilz
o

=gA F 1Y, 79, 14Y, 21 7|zhE R FHE A gL

% 49 Paraform aldehyde(PFA) S Mol 48A17F A = I TLES S
o &4 A7l gk Es5d xujetdnh AFHS 229 gEtd 55 5 m
T Ax2AA g QL% A Zsk At o] H&E M-S a3t 2ol d3st
AL fal 60T LEoA 30+, ALl Al 10+7F 2/, 100% ol g-&olA 10
o gl Al 103 19, 80% ol gh&ollAl 1023t 19, 70% ol &4 1047t
Z & 1027 /‘] } r)r Harris hematoxylin® & 3%7F wk3-A1 71 &

Fosino. 2 283 HbgA17l & Zof 10%7F M &3t} 70% ol gh&of 3%-7F 19, 80%
of 10+ 1‘?_4, 90% Oﬂ%%oﬂ 1057F 19, 100% o g2 10%7F 13

‘ﬂ%/\]ﬂ % Synthetic Mountant (Thermo scientific, USA)® %-{]sle] Fstadn|gdorw Az
sk 3t

=
—

41w
ol X
= o

o e e
ol

SIS

i)
j‘:L

0

_\'i_ll

e

2

o *

Mr . Mz 32

o 8

>~ —

= [T
_QJ&OEFE

o>

K

==

-Masson’s trichrome <
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gutetd 3AgS Y3 60T LEAA 304, AL A 10=7F 29, 100% o gh&ofl A 103t
1, 90% ol gkl Al 103 1H, 80% ol gheolA]l 103 1, 70% ol gkl A 101t
HEgAIZ & 525 Z 1023F AlE3st9 . 60C Bouins (IMEB, USA) &of 1A 7
2% & 1087 A3, Hematoxylin (IMEB, USA)o 2 5&7F 19, Eo 10%¥3F A3,
Biebrich  scarlet-acid fuchsin(IMEB, USA)° & =38 1W, = 1023 AlH,
Phosphomolybdic—phosphotungstic acid (IMEB, USA)° =2 10&3+

solution (IMEB, USA)2.& 1087F 1, 2% & 10827 A3F, 70% o 2o 377 19,
80% ol gr=ol 10&3F 1W, 90% ol gk 10%37F 19, 100% o g2 103+ 19, =l
1087 1 ¥F3A171 & Synthetic Mountant (Thermo scientific, USA)Z %] 3}e] 33tan|
oz AL

19, Anline blue stain

5) Real- time RT-PCR

7|7 R A8 x2 0 g XE RNA
Zb fAAFe] primers= NCBIo 5 2% sequence®5-E] #|2tédle] PCR product 200bp w3t
2 A28 . PCRS denaturation 95°C, 20s, annealing 50°C, 20s, extention 72°C, 20s %

Ao 7 40 cyclesE T3S,

F= 5 cDNAS A=, &8 Wsts Ldotr axtst

S

o

2. A A3

D A= 9Bz g CMC sto|l =224 By Wy we a4

A3 gB=EQ FF CMC stel=2de] Hat 27 Al By 3y 3 7|3kl wpE =4 ¥
£ #FEa] fa e, 9EdR), YEET0%)d FEsiA Agste] ZbE R #Eskdh 10
d 5, WAHARE AER AR FHRAal, s otk 209 Folle= e, ¥E B
A Zol WMol Hla, HErt dolx= Ae dEs. e AZ8 45, Ho4 vEAS
W Az HAE7F 27] ZEiek Hlsssdth 50 F e AERT U AEe] o WMAEgde
H, 709 A3 § d2 AE A A= el Wojx= As el
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foleZ Ao 9

d|

2) A=A HJrEQ 3 CMC

7} 7

=
[¢)
. =

3l SH % Pe] W4

Cell #]

C, SH, P9

-
1

] 2199

S

21%, 14%, 12% =

aol

a9 18, A= 9B ¢l 3FF CMC

23

dlol &

A=A gr g s CMC

C: control(A2), P : Purilon Gel, SH :

—c
—p
——SH

T
21D

i D 1D 21D

Treat

140 4

120 4

T T T
Q o =]
m 8 6

(%)abejuasiod

a9 19, A3 e ge gf CMC
C: control(A2), P : Purilon Gel, SH :

el

o

=
__on_
o
K
~

o

oy

lol=2 A 9

9

sfol =22

A=A gB e 3 CMC

=
el
T
Tor

—

N

2%

1 Aol A=

sy #

el

vze)

s

s A4

=i}
=

o4 23]

plgch

wolx 2

]

%
R

oj

)

A & wW SH 3 Pol

d =

A

K

A3} wapzA Abole] Az 4 se] 2

s

144 =foll A2

el SH

21

Bk

g 43 SH

o
2

stol 98] Masson's trichrome 9

LUy

m
x

2}

!
=
T

~

o)/
i
o
=3

te)glon, 214 Aol A H]al

v s A A

Pell A C9

=1]
=
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4 ARe 2o wld A0S FAT & gglem, o= SH 2 Prh S F FEL Arhe

SH Con Purilon SH

:1 21. Masson’s trichrome 9G2S =3+
o MO El bl B 3
'11:! 20 H&E U}‘\_IE.' o.§_]_' "q"r‘ XH‘@ ‘_I?_].- %E}Zﬂ %_@ :—a—,]'?_]_
C: control(AZ), P : Purilon Gel, SH : CMC
S A3 vHEQ slel=za

C: control(A2), P : Purilon Gel, SH : CMC
S AA FHE=EQ sol=2A

3) ez Iy wst
st A A Hodsts ARt ®WstE gelstua 24 Aol Hodst= A A
o] TGF-beta(transforming growth factor beta)g]r R I R

alpha®] 4¥ FEE Real-Time RT—PCRE gelstsitt. TGF-beta®l %
22l o= Al Ay A= FEEA Al vl z7]d= Td
Holup 7 o] F 7Y F7}eto] 140277}741 S7hstth 3 A $71(219)
Btk olggh AAdxte] wd e §H glo] S A sk ol
ESR2R=

A=A B EQl 3 CMC stol=249] A A= 2 Fe&4d Ay
21kl IL-1ad S #HaA7IE A °

A S BRE UehiE Aow stebd 4 glvh
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= I-la . Tok-o

1 5

[eF:] 4 1
Wcon W con

06 31

W silk msilk

B i ¥ purilon
04 purilon 7 - P

02 1 1 '
&h id ad

o
&d 7d 10d iad 21d

&h 1d 3d 5d 7d 10d 14d 21d

% 22, 3 A foll #steE FAA Hd 9"y &<l (Real-Time RT-PCR)

A7 A A3 PVA £ H &L 23 dloj=24A Ax 2 E
A H 7t

L As 3 Uy

1) dtol=22A A|Z. PVAE 8 wt%= 80TolA 1A+ Fot &ajA|Zth A3 B Rl &
o 8 wt%oll PVA 84S Z+zF 100:0, 75:25, 50:50, 25:75, 0:1002] H]| &= wAsHA 4=t
AA/PVA &% F8&d9 FFS 20 mﬂol ok Alzd 2A3/PVA £9S 27 single well
plateo] o} 20% amplitude® 10¥% 5<F =2 3H(VC750, Sonics&Materials, USA)S =28+
80Tl F&HYE, ollA 3H%OP‘: sA/g HAS 33 AA sfol=mAE A X5

o o= “1177}74 z@ﬂ | (Dol vebdl mpel o] Aae Ao FAWs)eh A

Z AL AL A PBS buffere]l IAAZ & FAWH37F 33
=8 s
" Ao FAR vro] MR Yt

3 9 H gE AL solER A0 FEE dolry] 93 HE& HAE 7] AQMI00S,
Qumesys, Korea)E& o]&3ste] Q14 2 = A& SASAT. 72 =Avt 5719 AJHE &
vkl o, z2F A 29 T AEe Ao Al dumb-bell 29| tensile
testerg ©o|-&3sto] A3} Al A2 2 F=(cross head) %=+ 5 mm/min
3 =

o] om, A2
4) Fourier transform infrared spectroscopy (FTIR): A Z% A F/PVA 3dlo]=2 A9 -3}

5 34371 98] FTIR(FT-3000, BIO-RAD, USA)E AF&3F3 a1, 2000-400 cm-13474H 9]
A A sk,
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5) Thermogravimetric Analysis (TGA): 2 3/PVA 3stol==249] &% W3l mE
£ AHR7] 9ste] TGAE o]&3te] (SDT Q600, TA instruments, USA) &4
10C/ming] & X2 507700C9 W9l oA E5F &4 dstAarh

6) X HA A3, 23/ PVA slol=2 A9 A¥ 545 237 MTT #4449
o} NIH3T3 AZ£E 7+ slol==2 Ao 2X105cell/m 2 3}% 3t T
/ml)E vt 1/104 ¥ b 2A17F 9k Al elEolA wjFd & 1.5 ml FE| dlol
=225 %7 Dimethyl sulfoxide(DMSO, sigma) &4< 1ml® Yol mopdy ZAA
g w7hA 253 AFH7IZ 307 SallstATh &AES 96 wellel 100 w4 =53

Asrerh

2. A A3

A=k PVAS] Hl&S 2ol 3% &5 ofgsto] sojl=2ds Azt 49 2

I PVA &0l =2 AA/PVA stol=2de] JFakes W2 g2 Biloy, A== =7

et FTIRS o] 83te] 243 23 253 2 4/ o 7+x49 Wst= gle

As st Ax SA4E 2dde 3 Hebd 23 Alxd sol=rmAl 540 gl= A

o ® uetut webs, HA/PVA Solez A 2E59E S8 Astd dadd wrEH 54/
7 z7o] wlsf 7]

T3 YHoz QAIIPVAL ©AlY HEE F71HA
AA A4S =90 o9 o] &
AR E49 dHS B

BT

1) SEM ## 2 #&% 2A3/PVA o=z Ao @S SEMS 53 #Es9tt (Fig 1). 3
ol=2 4 oA thFA F+F (porous structure)’} TEEJTE PVA dgko] =

A7|7F oA = Ao R YElydt) sfelmg2 Aol = AV|E 77 20218 + 7513 pm, 105.96
+ 37.83 um, 59.42 + 20.43um, 21.87 + 6.6 mm, 1206 £ 641 um (A A

75/25, 50/50, 25/75, 0/100) o]At}. WHE FE3 PVA ko] =

t} (Fig 2). PVA &%) =342 ¥ A7 FoAa I = 78, 58 &/ &+

== =
gl AHo] gastnz Pawsh bk,
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Swelling (%)

600 -

400 -

200 - j
o~ .| L

?5,’25 50/50 25/75 0/100

SF/PVADlending ratio

13 23. SF/ PVA hydrogel®] @& SEM o] - N oo  wralsh
A (a) 10000, (b) 75/25, () 50/50, () 25/75 & 2% L% vEs EEE SERVA
and 0/100. Scale bars: 100 um. ydrogels ‘o< -~=.

= s SAsAT (Fig 34). PVA
Babol w4 S etk ol PVA £-8019] WA B2 4% g g8 ol
Seae 4F BEAh e @8 24 SE Aow BRERIZIG £ 43 shelszadnd
PVA &% A AeEt "olAu g% 4% 3712 A% g6 §47 Hsste] SagA2A
o $8& 5 Aom Brl

— 1000 )
—— 75125 [}
— 50150 o

2578 E 0.05
=
i

2 004 |

~ 4 L]
g% %

= o 003
3 z
] ]

= 0.02
@ o
[
e

0.0+ £ oo
o
[&]

0 - . . :
0 50 100 150 200 o0 100/0 75/25 50/50 25/75 0/100
Strain (%) SF/PVA blending ratio
a9 25. SF/ PVA hydrogel®] 1% 7%, a9 26. SF/ PVA hydrogel®] &= &

3) FTIR ¥ TGA. 23 PVA 29 &4 FEodAe dsz8S Amnr] 93ty slo]l==
A x4 Wgte] W& FTIRS A3 & 7 A34E Fig. 5ol vt &F A= sloj=g24
(100/0)e] A% 1622 cm-1(C=Ostretch,amidel), 1518 cm-1(N-Hbond,amidell), 1232
cm-1(C-Nstretch,amidelll) peak”} “FstAl YeERSTE &4 PVA stol==224 (0/100)¢] 745
1419 c¢m-1, 1328 cm-1, 1089 cm-1 peak”} Z3tAl Webwith 2ol A A=/PVA 3stol=
2 A Tk WE peak XY Wsl= YERYA] FUTH ol STl % A AH
sto] 49 PVA gFol= TS A ?% stole2 A4S A ASS
GAT i 549 4 MBS HAete HHoEA %o & HA/PVA o=z
o] A=k WstE AW RSt Fig 6914 Hoxxo], TGA 54 A3 &5 A sto|l=243
PVA stol=2 A2 Z}7y 260°C, 213TCollA 7% A #AE By, A3 slol=2 42 354T,

do =

H3
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PVA slol=2 42 208TolA 50%2 A A4S YEeElWs Ao Hol &4 A3 o=z
Aol PVA stol=2Rtr 4 P Hold A& AT + Utk H=A/PVA £ stol=
20 A%, WY GEEE S5 Lo PVA SOlm Aolaq dehti slew wol ¢
4 PVARUE= #3 A3 slo]E2 ARt ve d MAAS YeEhl« A= dddn
100 4
(A)
80
(B)
X = 60 <
% g
e ©) £
£ é’ 404
g =
= W 2
(E)
04
0 100 200 300 400 500 600 700
2000 1800 1600 1400 1200 1000 800 600 Temperature (C)
Wavenumbers

a9 27. FTIR. (a) 100/0, (b) 75/25, (¢) 50/50, 19 28. TGA. (100/0, 75/25, 50/50, 25/75 and
(d) 25/75 and 0/100. 0/100).

4) AIE 4. MTT assays ol 2=/PVA sto]=22o] Ax = 3k

BE spol=mAAM AE FAES] Z Aol HolA Fol AE HAL %i—t— Ao E?l‘ﬂr.
A9t PVA B 540l gle AA Aol &2 %@i dH A 3
sto] =22 A AE 40l gle A

sl Ae =edAlze] Abgol 7t )
A adE A AsRe] S8 = A5 ¢ Atk

14

#100/0
% 75/25
% 50/50
# 25/75
= 0/100

Absorbance
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LA=E 2

D A=A FE=Ed Yxdar Az

T 2% (Bombyx mori)E 0.02 M Sodium Carbonate®] 232 100 T4 30% &<+ 7F<E3}
of Mgal dWdS AAS & DW=E AHste] JdE =538 SF fibergs A = 9
SF fiber= CaCl2 : Et-OH : DW (1 : 2 : 8 mol ratio)®] Solution®] 95 C, 2A]7F &<t 15

w/v%= &3 AlA SF Solution AATh B SF Solution®] @& AASH7] €13l Miracloth
(Calbiochem, San Diego, CA, USA)dl o3} & 72A|3F &<t Spectra/Por®Dialysis Membrane
MWCO : 12-14,000 (Spectrum Laboratories, Inc, CA, USA)S o] &3to] DW=E T4 & F
THoZ 8 w/it% SF solution ¥Ath. 8 w/t% SF solutiong moldel 715 AL & 30T
incubatorol /] B.#ste] E& EF FHAIZ 100% SF membranes YHETUH SF membranes
wHA7IE ol &3 wEAAIZI ¥ ball milling WS ol&ste] YxedAE o il FEHA T

gof Fu.

silk solution 12h, 30°C oven dryer silk membrane

@ ceramic bal

Ball milling grind

a8 30 A3 Jx=gdx A =

2) A3 B a9 Yx=dA dF CMC slo|l=2F 2oz =4 7fet
190-200C = o ¥ % Bathell Styrene-Isoprene-Styrene (SIS)S Y il 3087F 1L
o} SIS7F tf How Z3talie CMC-Naot A3 Y=gz 396 E 410 3021t
A1, wdko] Zuw Z8] 9-d gk S| heating roller® =¥30F =¥ & 3}
co 227t g7ty Asirt "ld Asrh # slolEREF 20| B o FAE
A4 slolmmF2olEE 24 F 25 Kgray #Anpadel A E gt

_37_



Stirring 30min

Styrene-lsoprene-Styrene

Carboxyl Methyl Cellulose Sodium salt

- P #BE o =

a9 31 A3 gHE R Y} s CMC o= R2ol= =g A A2y

2. A4 A%

D A3 9529 Yx=ga 3 CMC stol=2F2ol= =4 84 54

A YxQixrt e e stelm2FRoE =AY F548 2 AEEE SHs
H Ol 0 2= AlFoA Fufsles slol=2F2ol= =49 Neoderm2 AFE3t3ch A8 4
I A3 Jedzrt 10% o7t stolezF2ole =g A2 Neodermol| B3] §52 2 38
T EF 28 Ay g dehdoy 05%, 1%, 5% ¥ 23 3e vegddg. 9 232 &

= A 1%9, 10%65 AdAste] s=dds AP s

Neoderm A3 0.5% A3 1% A3 5% A3 10%
a9 32. AA/CMC stel=2Z2olE =4,
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AzE solm2F 2ol =g FEFTFEE gy Al ohe 22 UyeE 4
sHATE F5H stelEREZRolE =Y FAI(Ws)Sh dxd ol FZols =84 T
(Wdats &9 stol=mZrols =49 FA(Ws)E vro] s = et
Ws - Wd
Water uptake(%) = X 100
Ws

a% 33NAFEH = 5 o], AAavEER] YAt 1% Eol3t stolmrZ 2ot =4
S FE FF 0] 4258+84% E 5654620 HlE A& AnE el x| vk A3 5
B2 YxgA7t 10% E0iit o= F2ol= =S 57.14+1232.2 djx&of Hl&| &
Z A A%E JEblt 83 Axd selERFgRE =gidel A Al Bt &9
o FAAHAES W] SARWSES Ielsty] A e 2 wHoE FAsAT dxd
stol=agZRol= =y FAWDS B&ad solezFzols =gy FAWs)aE dxd
stolegFrole =y FAWDE Hro] Yerdlt

Swelling ratio(%)=

) x7+o] 1.33+0.33, A= FJH 2 Y9zt 1% sto|uzZF 2ot =#A (0.7620.25, A= 3
BRel YeglA 10% stolmrFrols =iy 150368 et A4® davHee u
=R 10% slol=2F 2ol =gl 7]E AE dERLI vlauste] Bego] £ A
= Fgolgt}

80 -

50
30 -
20 - .
10
0 0

Silk 0.5%  silk1%  Silk 5%  Silk 10% Silk0.5%  Silk 1%  Silk 5% s;lk 10%
9 33 A3 yHEe YxgdA S CMC stol=E2Z2ole =4 594 EA

=
- w

Average Water uptake (%)
'S
o
o
o

Average Swelling ratio (%)

A JY=Qdart e 27k slolmgFZgolm =y Aln v)Ed AlFolA dujEa gl
gtolemFrol= =<l Neoderm®| 28 HAEE wlustivt 2 23 Alxd =
H2E o] Neoderm? HlaLste] H|=stAY & ARE YeEATh webA] ste|=RZ 2 o]
=e A= ARgst7] el A getrhar deke
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Control (Neoderm)

—— Silk nanoparticles (0.5%)
— Silk nanoparticles (1%)
—— Silk nanopatrticles (5%)
—— Silk nanoparticles (10%)

Load (Kgf)

T T T T
0.0 0.2 04 0.6 0.8 1.0

Peel extension (mm)
29 3 43 Mu R gl g4 OMC sol=zg o= =y
42 "HaE

A Y=dArzt e A4 solerErols =eAe] =S SASIT HluT o
2 AT #Arjsts Ftol=g2F 2ol= =g Al Neoderme AF&3tgth 2 A3 A3 y»=
JA7E S sfolm2FRol= =A< Neodermoll Wl AFZ=7F =4 SAHEAL. o]
g Aate stelErErolE =AM R ARSI AdSAol £2 Aow dAddn.
4
Control(Neoderm)
—— Silk nanoparticles (0.5%)
—— Silk nanoparticles (1%)
— Silk nanoparticles (5%) 7|
Silk nanoparticles (10%) ‘
T 27
o
=3
()]
(%]
o
n
04
T T T T T T T T T

50 0 50 100 150 200 250 300 350 400 4%0 500
Strain (%)

a9 35 43 ABE hedd i CMC Sol=rZ ol =4

o] LOL_,_ EﬂiE

v
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2 W% AL A S As 42 Annd delmrgnels A% J¢ A
AR A8

A9 A gds 23 JnEg HolERIRose JE5HE
F AAG A 2 e 1x 9F FU 2L F2

58 Sprague-Dawley #(8F%, A% 300g Wele =7)E dddstu 2 EE 5o
& whol 7FAZE 7 2AMSSE F ARESEAT AE 7|itedle 18 AR &TE A
L5 stglon st WAS S45H3

( O\'
;“;i ol
Ho

r m

>
ofr
2 X

13 = Sprague-Dawley Rats (85F%, 250-300 g, =7)E AIdSEE A& ).

s]-o] Rompun (®}o ]O“E’_E] o}, Korea)ﬂr Ketamines 122 & .
Abstol HAl wpHAIZ] = Rats®] & 59 & A7 2%& sdS st7] 9l a)
T 1 x 15 cm A7 7FE 3 o] &3t T Ul F9o 156%3F A=t (Fig. 3A). 7+ 3}
e 58 A= (fxd), A2 JEES] Y=gzt 1% sol=ed2ol= =94 (A¥
Aa gBEREQ Yxedxt 10% stol=2ZF2ols =84 (Ad), Neoderm® (H] ) S
de 3 g2y (3MTegadermTMFilm, 3MTMHealthCare, MN, USA)&}9ith 7zt =9
dojx = AL BAHE7] Y8 Surgifix® AFEstth = AL 3F EoF 29wt} wA &
& OHPZ 55 AR&3ste] 34 229 WAS 7|53k, INNERVIEW 2.0
software (INNERVIEW, Korea)E A}-&3le] WA & %Xéé}ﬁiﬁ}. Zyzke] At 1, 3, 7, 14,
21 #kell 3mbE] o] sES S AAIA S F9o A S AEste] 24 TA #F F FHA &
A& Aldst o
3) =25 A

-H&E 944

o Ml o
>

it
ol
o
=)
o
2
—
(@)
S
o
S ko

N

~—
=

?.ROZHUF-{JOEL(‘)
o
— g

o
A
o
N
L

E%ﬂ]“ T 19, 74, 149, 219 7R AE s Aste] s 9 % FH 24E AT

¥ 4% Paraform aldehyde (PFA) &4l 48213t A7 &, 34 Td& Tdsts d9S 7
o}oﬂ g A7l ek S50l 2ofsdeh AT 249 ¥ E5S 5 m FAR 9
& 5 Ax2AA G d9E AHESAT o] F H&E G4 & v53 o] Aol @yt
A A4S 98 60C SEoIA 308, ALaAeA 10837 28, 100% ol eh-SelA 1083 19,
90% ol BFSol A 1083F 19, 80% ol gh-2ol Al 10%7F 19, 70% ol eh-Sol A 1087F 19 984

71 3 Eof 10827t A& 39t Harris hematoxylin® & 387 WwhSA7l & Eo] 587 A3
=]

I i
stal, Eosin® & 2+%F WhEAZl & Fof 107F Al F sttt 70% ol ghZel 3#7F 1H, 80%
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b

o gh=oll 10:7F 1%, 90% ol ghZell 10&7F 19, 100% of & of] 103+ 19, xylenel] 10&7F
[e)

1 Wk& A7l 3 Synthetic Mountant (Thermo scientific, USA)E #-¢l&to] F3st3n o=
R I )

~Masson’s trichrome 4}

gutetyl HAS 918 60T el A 30+, AL alol A 1021 2/, 100% ol &=l A 101t
1, 90% ol gb=o A 107 19, 80% ol &r-&ol Al 10&3F 11, 70% ol gh&elA 101t 1
BEEAIZ & m2= Fol 1027 AlAsAT 60C Bouins (IMEB, USA) &9 1A% 19
52+ 5o 1087t A%, Hematoxylin (IMEB, USA)o. & 5&87F 1WH, Eo 1087 AH,
Biebrich scarlet-acid fuchsin (IMEB, USA)° & 5&7 1¥H, o 1087 A%,
Phosphomolybdic-phosphotungstic acid (IMEB, USA)% = 10%3%F 1%, Anline blue stain
solution (IMEB, USA)2. & 10%%F 1, 32 & 1027 A3F, 70% o 2o 377 19,
80% ol gbgoll 10&7F 1%, 90% ol gkl 10:3F 19, 100% ol ghgol 103F 1%, Lo
1087 1 ¥b3-A171 & Synthetic Mountant (Thermo scientific, USA)Z &<} 3}e] #stgn

(@)

off

d

Aol A
=4 A¥E xylened ©l&38ko] sehds AAF F 100, 90, 80, 70% A&} FHFE S
CNA &2t A& W32 v, olak IAS A%

s
4
o
o
129
r 1
$
Ho
Ll
r_%
=)
o
ol
ol
2
o
e
bk
g
)

A Bz
A A F A Az grEed Yuedas i3 ol Rols =Yy avs 3
Ast7] f18 s FEdk Boo AsE = 1,3, 7, 21, 4 s WA WsE &
Akt 1 Ay, Az A 7R ATl od o] dojuk Wk A3 wr =l
Hedzhs i3 slol=2F2olm =S AFES A9 3YAfel] o] dojd & AN
A7F TAFH Foles A A 4 AUTE 53] Neoderm®ETh A3 1% 10%E 3
e slol=2Fq2oln =gy A wtolA] 214 Ao A HA o] st Flo] #EAFA

_42_



0 DAY 3 DAY 7 DAY 14 DAY 21 DAY 25 —— Gauze
g 2 m- Neoderm
«

& si

. 15 ~ 4+ Silk 1%
3

g =+ Silk 10%
- 1

"

=

g

o«

@ 05

1%

lday 3day 7day 1l4day 2lday

ﬁ 3 :
== L Time (Days)

a7 360 A FJEERQ YreYgA - CMC stel=2F 2ol =g Aol oe shdAf &
A= Gt A=, C: Neoderm, Silk 1%: A= Yx=d2F 1% 3+ CMC o=z 7oz =¢Al,
Silk 10%: A3 Y=Y AF 10% 3H CMC slel=z2FZ2ol= =gA4

Silk
10%

‘?F:l' stolergmols =y o3 s AF 2HE =4
=, &E stain 23 1943 3 dafo &= Ju 2 dF M3
o o3 AL BEE iL"ﬂ}ﬂ dojykh 7U F, slolEEFRo|n mElA AHYa
Neoderm® # 2|2 F|Abe =2 @ Fylo] A& A Alx 50|, 958 7 Lk
10%°] 29 AL 220 AL glojxl AL g9l
%, 7129 Neoderm®ol| H&} slel=2FRol= =94 A2l 4% 7H 9
2 A U= AL FelEdn 219 3 A=Z9 Neoderm®2 71y 7F Holgl
Aol AL W slolERERolE T4 APt Ay o Aol Wol #EE AL keratin?
A #FHAY (29 37). deor stz A e AF34 T Collagen & 8=
3l7] 918l Masson Trichrome Stain® 2 21ttt (29 38). 143 3Y A= 34
3 Zobal FAlo] gy whd 7Lt H9- AZ, Neoderm®, 1% 3Jlo|=F2ol= =3
Ul mAds sl dFel W RkH 10% Stol=RFRol= =4 A
3ol @il Collageno] Wol I &Ho] Qe As e 5 AU 8HA]
= 1% spol=2Z 2ol =4 AHE % Collagen @Al S7Fs9 L 21
cREFols =y Ag oA keratin®t Be %9 Collagen AL

%
off
2
2
o i
_I_z
fan

o
i

_4

ox O M oft 1o Kl
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G C Silk 1% Silk 10% G C Silk 1% Silk 10%

-
4

1Day

3Day

TDay

14Day

21Day

a9 37. H&E E4& &3 97 A g2l 719 38. Masson’s trichrome 9MS& %3

G: A=, C: Neoderm, Silk 1%: 2= yUx=dx Collagen 2&d &2l G: A=, C: Neoderm,
1% &+ CMC stolE2F2olE =84, Silkk 1%: A3 Y=g 1% 3+ CMC 3ol =
Silk 10%: A= Y=y 10% & CMC sto] =Z=zol= =4, Silk 10%: 2= Y94}
ERERoE =4 10% ¢ CMC stol=gZ2ol= =4y

3) 3P A eA PCNA®| 2 #z

s =g A 3 AME FAo tigk AolE 7] 9] 21 YAl PCNA (proliferating
cell nuclear antigen) &3dS AAAMN WHS Fa #FsIT (29 39). 2 A3} A=ZE AL
€% AR A=A 9HEQ Yxa solmEF 2ol =S AREE AdatelA PCNA

Aol Frkeks Ae Fdsdih 53] A vHEEQ YmiA solErERolE =edE
&

AFERE AR ARAYGANEE FAgse 74T PCNAY 2do] JFHon P4
oY AL FelsAh VAFS BAPBORTE JYEE FFEol A LA AEZELS
Tl Mz AEE wEoY AEEHoR ol &Y MR IRE YHde 9FEE sk
A vEEe YxidR gelmrgRels =yio] AXe] A FHste] ol At
e ez g
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Silk 10%

19 39. PCNA (proliferating cell nuclear antigen) 92 53k 95 A &Hel.
G: A%, C: Neoderm, Silk 1%: 23 Yx=92 1% 3 CMC o=z Z 2ol =g A,
Silk 10%: 2= Y42 10% i3k CMC stol =22 2o|= =d 4]

rir

A 10 4 s XA Al A2 PBEREQ 93t HAS =4 W
FHAAEY] WAYUSE 9

L As 3 Uy

1) Real- time RT-PCR

ZIZPE R 42 o2 HE RNAE FF § cDNAE A 2d ¥WstE golraxfst
= ZF 5422 primeri= NCBIY| 5 5% sequencezZ5FE A 2tste] PCR product 200bp ™| Wk
o 7 A ZeA . PCRE denaturation 95°C, 20s, annealing 50°C, 20s, extention 72°C, 20s %
Aoz 40 cyclesE T3 st}

2) Western blot

717k E de Ao gRE WA gel electrophoresis® ©]83t0] size® =z E sttt
TransferE %3 sized 2 8% proteing membranel. 2 °]5 A7l ¥ skim milk ((0,5%dry
milk, Incubation 30min RT)ol Ho} blockingS 3 ¥ A& 3t} detection 3}aLAFsF+= first
antibody®! FOXO3a, Mn-SOD”} &7 TBST &9 transferdt nitrocellulose membrane®]
ZF Fo] & % 457607 rocker #1o & <ETh Al TBSTE 10mL % 5 FA o= A WA
washing 3]st} Secondary antibodyZE 3$F3taz A= TBST £ (HRP conjugate
Ab(1:2500) 5ml% 2uD)E Foj& F thA] 457603t rocker9lol & Ttt. ©Al Al TBST &
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o 10mLA 10% 74 o= H washing 3]t} 1] substrate solutions ¥ il 10&E7F Hb
S A7l & o] B EH FHTo AFste] AE 7] &S

2. A7 A%

1) RT(real time)-PCRoll 9]t 2 & gkl

s A Aol A HEA == Cytokine?} growth factore] & %“c}'% Real-time PCR& ©
&3l #AZsAeh IL-10 (Interleukin 10)2> ZF2 A AE2] A}o]

5 A A FOoEN AU d5Eel g HFAALE ‘%LO}EEE}SI el A 2 ]Fﬂ??}

IL-109] WSS d2s 43 A3l /‘}%f?} BE oA 1Y Aol H]s) 7‘”1}01]/\1 HhE oF

fol S &ttt 1498} 2144kl a8 o8 Frhste = 1’}5}‘/33\‘:} (1% 40) = s

st He 10% stol=2F 2ol =iy ﬂa{w} 7 -

1o] #AHAT oz 12 d5uksdd #ost= Cytokmeili E}E Cytokme

3 %IHYL]H]E F-2F 2 A M EFA Y 2138k IL-1a (Interleukin 1 alpha)

gt 1 23 10% stel=mF 2ol =l At 45 1945 Al
Az & el HlE IL-1a o Tdo] F7hste s et o

FXo 72 3]l 10% slol=mZ2olm =l Aeate st A &3t
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% 40, 3 A foll #AsteE FAA Hd 9" &<l (Real-Time RT-PCR)

2) Western-blot & & & 714 €<l

A B Rl YAt stelEragrols =gl o3 Y A &¥el ¥d WAYES

gelstr] 918te] Western-blots &3l 213 wokrh 1 Ay, A= A7 A3 gBH=S]

=dA stel=mERolE =4 ol FOXO 3aths F8A7F S7ksks Ae e o+ 2l
Ak 7 o3 SUbe AAEAIR 2 delA 9= Mn-SODE #o] T7H7Ie AS #F

st olyd ZAnES uigow Aa mH=E o] FOXO 3aE ZF7HA 7] oo wet
Mn-SOD7} Z7tste] shidoll ogh A E w2 A 3] H5A 7= o2 )
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SilK(s) 0.2%
SilK(s) 0.4%
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Mn-SOD _ Min-SOD

a9 41 AA 9EER Y=gt & CMC stel=2 & 2ot =g ofgh s f %}
##Z G AZ, C: Neoderm, Silk 1%: A= Yx=Ax} 1% 3 CMC 3to]lm2F 2o =g A,
Silk 10%: 23 Y= 10% i CMC slol=2F 2ol =4, Silk(S); A3 JH=ZQl &
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