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end-to-end) 2 AA3} 7] A, Tz A7F AAE NAA7I7] 8] SRS Ao AFHIL o, FHToe
PNI X852 93 358 27} A7 o] (Autologous nerve grafting)o] AAHATE. o]zfd & WMHEL =Y
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LA duY 2 Ago] & o]FojXa, JAA EAES MNAAA = A

2 g d o2, AV AR SEFAE, FEcta Al 2/Ee A2 deAday 2k, VE 9/Es
T o2 FEINFES AT ¢ Uk

2 oo d o2, AV vxAh 53AE, 713d 9 F3d (Permeability)S 7AW, ol F&E, A
Y FHE 4GS st Al AF AAE e FH F4 AXE EEde® 9] f8A, 4 Y U=
A 718 37 2/E 7)F "HoR 24T = k. d S, A7) LJrL*STOr A A Z7] A152
AEE YA 9 ddE 71s dyge, 10 um2 o]s}; 8 um ©J3}; 5 um o]s}; 3 um2 WA 5 um2: 25
=3 um WA 4 pmel, A7) A1E 2 A259] 7FA7]E 247} 50 WA nel 2= 9)

2oyl o AR we, A7) YA S5EAE, AXsA 345 A o]y E Xm o]Fd AA =
Slol dFHoZ AAL F J=F AL S 2383 5 ok, A7) AllF 2 A2, A AR o
a2 2 AR nBEAS Esksla, A AllE 2 A5, 47, £ 2 EAN(Poly-L-Lactic Acid, PLLA),
Fol=8F4H(Polyglycolic acid, PGA), ZHFEA-ZE|F 53 (Poly(lactic-co—glycolic acid), PLGA),
EZY-¢e - (FFZZZE)(Polycaprolactone,  PCL), Z g otslol = (Polyanhydrides), ZZ]QEZEJ2HE

S =

(Polyorthoester), Z&|t}o]&Al=(Polydioxanone, PD0), Z|H]deF(Polyvinivalcohol), ZdEdZe]F
(Polyethyleneglycol), Ego}a"Ak(Polyacrylic acid), Z2]-N-o]AX 23 o}3 ¢ olmlo]=(Poly-N-isopropyl
acrylamide), Zg (gl SAto|=)-EFe)(ZR A SA o] =)-EF2] (d@lSAte] =) &5 (Poly  ethylene
oxide)-poly propylene oxide-#]d}o]=F A&7} ol o] E (Polyhydroxyalkanoates, PHA), 7]EAF(Chitosan),
, FeA, 4w, Adge @ dAEd(Dextran) &2 o] FojW FolA AEld Hojw i} o)ak; A O]%
FTHAE o]FolR TolA HEE Aok st o] s EFT £ vk, mI, A ARE nEA Z2/®
el 1EAE, TEEA e B vE, A 55 Aojste A O I £=E 24T F
g o, 1EAY EAFL, 4k WA 115k (FZFFTEAH Y & Aok, ZHFEA-SHEAAT

(Poly(lactic—co—glycolic acid)ollA] HEA T o] | 3ZAF Fi=vo] T[S 50 : 50 ~ 75 © 25¢ &=

g o Al wet, A7) 2T Aol UxmAies 2k AdsE W 2 4 AL, 7] AT,
dEE vy e Al dd UxnAdRE 2F8E 5 v B, Y] AT UxmAdae, 271 A2
ol Aed whelk 22, Aedor 1d m9E Ad F du. A7) AT, AEdE UxAdas 29 4
GOl Aol AFd wpel 22 UnAfrR A, ddeA widd yxAdis £9E Aol A25elA
A3 vpep 22 a2 4d 5 o

ol A Al

2 =4k
2, 4Xd, grolal, dlxEld, EZ-L-go]4l (poly-L-lysine), o}2~utZ EXF(Poly-aspartic acid),
Hld<E (Polyvinyl alcohol), #g|gte]2l(Polylysine), —‘é—ﬂo}i?‘g&(Polyacryllc acid), Egoladoew
(Polyacrylamide), & (o}ad2YEZH-F-0}F =) (Poly(acrylonitrile-co—acrylic acid), Zdg#d =
Z (Polyethylene glycol), % EZlol€#o|wl (Polyethyleneimine) 2 o] Fo|% oA AeH Holx 3} o4

O &S 2~
= XS 3

B odbydo] o AAJdo] uwhegl, MEN(Magnetoelectric nanocomposite), A W T QoA FAoz A7|HS
T2 F de U =AY w7 igEw, A7) MENT 7 Z1AAQ] FErt Thed A B v
Aok Agete] ¥ A7) A5 EHEES I, ole X5 e, S Folal Al B g
AE wE F dnk. dE 5o, MENF 2 3ol o3 yxAlfrt 3 MEN-NFCE S8, 1) AA el 7]
3 Fdsta 2) NuFdE F7HA AA T flo] AA A A= ool Tt

re

g o] o AAJoo] uwhEl, 7] MENS s 4R B¥x o} =2 A7) 7] a3 (magnetoelectric coefficient
= E/H (ratio of the electric field a A A change in response to the change of magnetic field)E A&
7] YA, A 2 A EA(magnetostrictive and piezoelectric phases)©] 7|AIX o2 AZHE 7o/

=R ZHE 5 9

o= T
E b o] E‘ a2, A7 Zol/d YrFA+= “MEN(Magnetoelectric Nanocomposite” ol a|H=™, A7) =
of/d YT xAe AdELD 9 dHEAS XS, dE 5o, e AAEAE #HEE AdEAS 2T
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o] TAMOR URES

2HEF] £ Az

B
5

90 (0.16g)

23}

ol
A %

ol

e

[e]
L

al

¥

i

k)
o

6H,0 (0.058g) % Fe(NO3)s -

ol Al
SUE WA AT B4 E Az

Fo]-4d Yx=dAe A=
AAZdA PP <F 3+

(1) CoFes0s Y=Y AH(Core)d] A

1.
MENS] FojZ A A} &S 2= CoFe,0, Nanoparticle (Core)E &4

MEN(Magnetoelectric Nanocomposite)®] A=

CO(N03)2 N

AA] ¢
Sol 1:
Sol 2:

[0070]
[0071]
[0072]
[0073]
[0074]
[0075]
[0076]
[0077]
[0078]



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

ZIHSd 10-2022-0113161

ZM I E2 = (Polyvinylpyrrolidone, 0.2g) ¥ AF H=Z3lo]=g}o]=(Sodium borohydride, 0.9g)E 5mL
DI watero] ¥ir Z3sle] & A xsATt. 6ml DI water, 0.24g PVP % 1.08 g NaBH, 9] =& A %38} t).

Sol 3: Sol 1] Sol 25 Xoj(H]#AHNA Stirring, RT, A3 =] Yoji] size distribution 32423451

Sol 3 & (20 ml)S wk&7]o] Wil 120 C % 12 hr (Air condition)ollA] Hydrothermal A< &3k o]F
o DI water dispersion & Magnetic separation &7 (Sonication, UILTH A4 AFE) 33] wHESESitE. o
o2, ZF FellA 120 T 2 24 hr $ AZ8HL F2RD)ANA 23S

AzE o] Yx=dAke]l XRD, EDS E TEM o|vA& FAHsH o, o1 Ay = 3 2 = 49 YeERY. = 3
ol XRD % EDS ¥AEAS Fa)A CoFel, et A7F FA49 AL g = 9dvd. =3, = 39 SEM o]r]

XA PYPO] % = whg AzF ¥4 0.5 hr WA 2 hr 2A& WAste] 1000 nm WA 5 nne] #Y3 371

zZk= e as 358 £ 9rt.

(2) Bali0; ATA €4 ()9 A=

MENS] d2A dAdaxs 7MAH, FZol9f AZHS T3l zold MEN B2 9F Ar|Foziy HA7|3S A

=

Sol 4: ¥FF AT BA, AWGAA T4 2 &rjo = A%

BaCO; (0.029g) @ A (citric acid, 0.1g)Z 30 ml DI water ol 21 =33t &5 A x38t% ).

Sol 5: Elelg A &4, AWMZAAA FAF 2 o F A=

EElg o]|AZEZA}o]=  (Titanium isopropoxide, 0.048ml) % FAAF (citric acid, 1g)< 30 ml o &g
d3 s galE w7k £t E& AxsAT.

(3) E-4 W 9% FZoj/d Y=dA9 A=

Sol 6: A7) AZ% Sol 4, Sol 5 % CoFe0s NP (0.1g)E &7]o] Yl 120 min T AUAo|AS 7138l =
S A3t

Sol 62 100 C % 12 hr ®<F 200 rpm WHFSFHA AZF3AH(Air, on hotplate). U222 =, box-furnace U
of Yir 650 C % 5 hr B¢t AZ(calcination)3F o]F 52 C/min= YZAAFHT. <F 30 nm 3719 Fo]-d
Uidz2kE g53180.

Azg Zo/d Yx=9dxte] XRD, EDS ¥ TEM ©|H|AE Z4ston, 2 A¥e = 5 2 & 69 YeERAL.
= 59 XRDOIA CoFes0, 2 BaTiOso] &3F 7:o]/d F27F dA® AL Folstx, EDS IAHH| &3 ICP-0ESE ¢

s}

ABES gRlskity.  E3F, & 59 SEM on|X]olA 800 nmoll A 40 nm, 30 nm&] Foi/d FEAEFE AT 4
ATt
¥ 1
ICP-0ES Weight (%) Atomic (%)

Co 16.1316 8.62

Fe 29.9361 16.89

Ba 13.0195 2.99

Ti 6.6147 4.35

2. Y=A#(Nanofiber) d4< 98 WA &9 A=

MEN, OA(Oleic acid) 30 wt%, & %2 HFPE 90 ColA 30 min B¢+ wwksle] MENO| 0AS ZEA|A WA A st
At

24 hr (400rpm, RT) &<F nwkelal, 1hr &<9F %23 A2 (ultrasonication)dle] HFP(1,1,1,3,3,3-Hexaf luoro-
2-propanol) Wl &a|l¥ PLGA(poly(lactic—co-glycolic acid)) (inherent viscosity 0.75dL/g)e] &<(15
w/vi)S RIS Y. WA E MEN(10wt%)E PLGA €90 ¥ Egsle] vxeidf A4S 98k YA 98
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[0097]
[0098]

[0099]

[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

2IMES 10-2022-0113161
Azt
MEN- NFC(Nanofibrous Conduit)$] A|Z
A7 AzE WA SAE 51719 2ol el A7 A (Electrospinning) 3FA T,

7] TS E3Fe] MEN(CoFe0, Fo1/BaTiO; A)o] AHHE PLGA Yi=’dH il EXd e SheetE A3}

(1) A7 AL =4

SE&%(flow rate): 1~2ml/hr

A% (voltage): 12~14kV

3719k ® 7ol Azl (plate to collector distance): 13cm
&% (humidity): 30% »|wk

== A2(RT)

(1) 28 287 gl A713Aste] 48E Gl f5e A%S olF, FRF 247 ol 4

AT (E= 79 (a))9] SEM ouAE SAste] &= 7
19 3 Sl wet YA "t AES YEIY

x 2
IA &= 100 rpm 500 rpm 2000 rpm
Mean (zm) 1.753 1.372 0.780
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