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Abstract: This study was designed to find an appropriate biomaterial to proliferate Schwann cell (SC). Poly(lactic-co-
glycolic acid) (PLGA) films mixed with demineralized bone particle (DBP), small intestine submucosa (SIS), and silk
were fabricated by a solvent casting method. Analysis of MTT, SEM and RT-PCR were performed to confirm adhesion
and proliferation of SC. Contact angle of films was assayed for hydrophilicity of films. We confirmed that PLGA/DBP
20% film showed higher hydrophilicity, promoted adhesion and proliferation of SC than other films. It was concluded
that PLGA/DBP film can be applied for the scaffold biomaterials for the regeneration of central nerve system.
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Alef 2 ME. PLGAEEI= ARl ERe|= &4 75/25,
Resomer® RG756, Boehringer Ingelheim Chem. Co. Ltd.,
Germany)= - E2F2F0] 90000 g/mole?! & AHE-3IATH
Methylene chloride(MC, Tedia Co. Inc., USA) & ©]¢]2] &
< 3}eekE 7189 = HPLC(high performance liquid
chromatography) 52 A3ttt

SCe| Z2| ¥ ik SsCo] Wik Wy F hdstaL 194
A 2523k Al 227} 7Fs 3 Morrissey?] WS
th» WA 355 9] Fischer 9] tEF-ollM #2417 He
alo] QARS8 (PBS)] BAUE FEHA ] F1aL 4
& HAWSI T A7& F 1 mmZ ZA ZEhA vt o]
HANE AEZ 8719 &4 FUTE 3del g HA ufgel
< WAL 79l g HA N2 87= AAFZRAS &7
FHA 55 Ft vtk AlE M FH o R = 10% F-E
o}& 4 (FBS, Gibco) # A A1(100 univmL 3 Y4 A}
100 pg/mL Z=EZExlolAl Gibeo, USAYE 37138+ Dulbecco's
modified eagle medium(DMEM, &% 5322, Gibco,
USAYS ARE-SRTE. o] FA mi%F 8715 AT A-fotA
X7} QA o2 AAHHE AHFZAE FA8ke] 1.25 unit/mL
t]23}4)| (Boehringer Mannheim, Germany)$} 0.05% =241
UeAlE BaL ilolElellA 6~10A17F B3t WA -, 3}
2E| 2 3PS o] 83lA A7 71HS A AL GAMER
kTt o] FFedA] Aol SCE AEE 8710 %71
T Aot xS & a7 9L g 22FY

(Sigma-Aldrich, USA)S wjlo] 2 uM w52 H7tste] 7
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Al Bk SIS 5471%% F, UA7I=2 238 SISE &
A7) (SPEX 6700, USA)S ©|-&3le] oF 180 um 7] ©|
ste] B FEE AU

A3 FH|. dIA= T A HEGATE
(Dongguk Univerisity Molecular Biology Laboratoty)ollA] A
sagkom, Alglale AAsH] fldl 5% Na,COy7t Z3E
3z; SR AT B9t 7HES F Al 33 SRTE
SAFIL CaCLE} olgheo] 23 32 S/l ¥l 100 °C
oA 2A1ZF ot 71 gl o1 Fof) 2 FoF FAdhef s
AelE F -80°CollA BAst Has FAAFS § A7)
2 23} SISE $4%47]1(SPEX 6700, USA)E °F 180 um
7] olte] B S AUt

LEM=. §i5HS o83t PLGA % DBP, SIS, A
A7} 33 PLGA 3stolB8l= 58 AsISiTh 300 mg
9] PLGA ¥ 5mLe] Mol €3l &, PLGA 2] 20%
o afFeh= o] AANEE Hrlete] AT A ZTH Table
D. o1& A7 30mme! GAlo] X3 & = {7]8vE
AAs] S18l AollA 23U AZAI F 70% & H
2 PBS Ml3& F3te] Al ARS-SFATE

LEo| QAXMZUET T®WIL PLGA ZE 2 DBP 20%, SIS
20%, A= 20% ZE(PLGA 2 &S AL vymA 252
W%E A2 o B =FoMes %z #£713he] E83
EA0l AAAEE AFAE =4 7](UTM, LR 5K plus,
Lloyd Instrument, UK)E AM&-35l-8-3te] S35t &S
olERk(ES 4ol =254mm, F Z2| Zo] =5mm, F
Al ==k 100~130 pm)SE 22} 50 mm/min =719} 0.5N
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Table 1. Contents of PLGA and PLGA/DBP, SIS, Silk Films

PLGA Natural material MC

(mg) (mg) (mL)
PLGA 300 0 5
DBP 300 60 5
SIS 300 60 5
Silk 300 60 5

o] 3oz =43t =4 74 BS EN ISO 527-1, BS2782
Part 3 Method 3227} T} 2 %5 AAES A183le] RISt

ZIEo| RM HIL A=%E PLGA ZE % DBP, SIS, 4
A 5] IFEE Y] 8l F/TE ol8ste] HE
7+& A3t & JE57 578 7] (Tantec™, CAM-PLUS
micro, USA)E ©|-&3fo] Z}7ke] dRel 10 uLe] /e 2
ojmy] AlRe] A SW-go] o|F= Awrt F4E &F
doln A5 T3S veRIth 7} A RollA FARE
BAE Adgste] 33] 48 AAl & HApE ARSI
T3 AR B FHEEE 45 Slsl
2oL 5% AR JE4S S & 78 AEE &
Ikt

PLGA % DBP, SIS, &3 20% ZS0Mel MZSAE
gol. wole I EE 33] Al sYdst & 0.05%2] EH
AE olget] MEE FASI, AlxE LEe 1x10° A3/
LEe] Fe2 sl wiYgdS F=ste] 37°C9] 5% CO,
A3 k7oA 1, 3, 7 2109 B9 A S vigFEtslTh
SAES R MTTRAH S o838t gRIstHom Alx
7F 3" Zg) 1, 3, 72 102 Aol MTTE<Y (50 mg/mL)
S 100 uL¥ Y3 447 5ot 37°C QAFHlolE ol|A] ulekst
ATt Bl Axo] AT PBSE A% o] "Wox|x]| &
3 MFskar tuEAdFALe] =(Sigma) §942 | mL ¥ 4
o] ¢hdd] Hg W7kA] 229 HH7I= KT S A%
S gtk 2 F 964l AES 100 Ly B35
ELISA Z3|°]E#]H(E-max, Molecular Device, USA)E- ©]
&3t 570 nmel|A] S EE AT
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L AE | cmE 2} A EZejokg 240 AR Er g A
1ZTh o710 SCE 1x10° AE/AEES sE& vEslal |,
102 Wikt & ujtelS A4St PBSE AlAF 2.5%
Efdjslo| =2 24X]7F 1S & YFSS ol gsl] &
1ol SAAZ st 2F A8 E et AEET o] A
1 & Zgk=n} 29E (Emscope, Model SC500K, UK)E ©]
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Table 2. Primer Sequence

Protein Primer sequence
F : 5-TGAACGGGAAGCTCACTGG-3'
Rat  GAPDH b5 1CCACCACCCTGTTGCTGTA-3
rat N FiS-TGGAGAATGAGCTGAGAAGC-3
R : 5“TTCGTAGCCTCAATGGTCTC-3'
Mowse  Sj00  F13-GACTCCAGCAGCAAAGGIGAC-3
R : 3-CATCTTCGTCCAGCGTCTCCA-3'

PLGA % DBP, SIS, 43 20% ZS0|M SCeo| E&E
=M. PLGA 53 PLGAAIAAIE 20% HEelx] SCo &
ARAE 2 SHA gRIsE7] f18te] RT-PCRS AA|
SHATE NS A A FH Trizol(InvitrogenTM, USA)
1 mLES 23 gslgste] AlEuhs 59 9 520 Trizoks: T
Al A4, EP tubedl] ¥ ¥, F2Z ¥ E(Sigma)S 0.2 mLS
Y 2o]FA0h 2 oS 4°C, 12000 rpmellA] 158 5k
At 8 & 919 SRR 0.5 mL AAdske] Al
28 EP tubeol] ¥ o]AZ27-&(Sigma-Aldrich) 0.5 mL<
Q3 o] & & ZEgolaE CarrierTM(Molecular Res Center,
Inc)E 0.005 mLE H7Fsted 4°Co 108 ®Hasigivt = o
+ 4°C, 12000 rpmel| A 1027+ A4liE2]ste] RNAE 43
T} o] 2A A& RNAE one step PCR 7] E(TOPscriptTm
One-step RT PCR DryMIX(+Dye))E ©|-&35}o] z}zfe] =z}
©|™(GAPDH, NF, S-100)E 217441 DNA 99 SHA|
Zth SZH DNAZ 1.2% 1.2%(W/N) o7t 4719
< 3] 300 nm A} F22AR ] (Vilber Lourmat ETX-
20.M, France)Z &, =9 HAP =S s}, z2)
o|H = A=H](Korea) L ZHE] 93t on zZeto]me]
71X 8L Table 2o YERJSI >

ZEo| oIXZiE ™I}, DBP/SISAZE 33+ PLGA 2
EollM AARFF PLGA #2ke] A3 sce] #-3, 52
o] IAE ERIeP| fl8ll E5e IS S4sIAtH(Figure
1.

PLGA 2] 7§ 7.87 MPa, DBP 20% 2.57 MPa, SIS 20%
1.2 MPa, 2= 20% 3.0 MPa®-2 PLGA ZE3} H|W3l9S
o 1/39] ghoz 7HAshy, DBP/SISAAL] AdTo = A
Fof| W2 =] & WslE 2ol B 5 gigler, sl 9
g Z59] MYHE A=E el strain(HE E )0l thelix=
PLGA 32.18%, DBP 20% 13.19%, SIS 20% 6.92%, A=
20% 12.98%= DBPe} A=9] WEEo] H|S:3 ke Ve
o PLGA® thste] oF 12 gho= 7HAEH, SIS 20% 2
ol tislixle 2 S7HE 7S VERAITE. o] 3= PLGA
o] 5o DBP/SIS/E A7} BAMEHA] =43 PLGA Z&

A TRAP} FHE Peols FeFols T

GA| LEolA A Ee] F2tah 2 A% ¥lag7t 167
10 4 PLGA
- = DBP20%
8 -
. —_ . SIS 20%
©
o ceseees Silk 20%
S 67
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0 L} L] Ll L]
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Figure 1. Strain percent of films.
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LEo| RN TWIL AlEY 27) 2ol IS FE &
Heo] 1448 EIs] 93l PLGA ZE3} DBP, SIS, 24
20% ZE4] AE4 S4 S AAsle™ 2 S Figure 2
o YEpHAt PLGA 2534 SIS 20% Z&9] J+4ES 3
Z7+9 Bslo] 243 Ax 27) HWE 307 $o) HE7t
o] A7|7} v=ES B2 DBP 20% 53 A3 20%
dEolMe AlZke] Al w2 77 F5ES Ve
S RISt 54 302 5 DBP 20% Z5°] B9 57
o] 27.3°om, A3 20% FE] HEFZLL 31.3°E YER)
AT} o]A o E DBPS} AIoA F5AS Belst = 9l
o £3] DBP7} SHrEo 2N g0 ek =2 3154
ojales Aog st
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Figure 2. Contact angle of PLGA and DBP 20%, SIS 20%, silk
20% films (n=3).
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SXHA SCo FAAEE BRIE] S8 MTTREA S 3
Ao 2 A3E Figure 39 YJERNATH 27] S48 1Y
Ao} 3°5o4 PLGA ZERTR= 2= DBP, SIS, 2= 20%
dEolA 52 F2ES YERUT A%, SIS 20% &
I A= 20% ZE oﬂﬁb o] A=x3H t&ﬂj DBP 20%

LEoe Az S2o] Eaghe SR 4= Tt AlZk
o] gl WA= PLGA ZEH = DBP, SIS, A3 20%

MM =2 AFES UERHIARE A= 20% 252 7
% DBP, SIS 20% FERth= Aol doAl S4HE 2s
UFERNSATE o] A} DBP $Hol 20%21 ZEelA SCel Al
5 378 Be FAES IS AT, ol 24
PLGA7} 7HAAL $l= 253<] 7422 DBP, SIS d=tel o

o A48 S Uehlie] AES] F4E frEet AS
1.6
B PLGA
[IDBP 20% kk
1.4 4 | SIS 20%
1 silk 20%

Optical density (570nm)

1day 3days Tdays 10days

Figure 3. Cell proliferation of SC on PLGA and DBP 20%, SIS
20%, silk 20% films on 1, 3, 7, 10 days after cell culture (**p<0.01,
*4%p<0.001).
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L5 FHAA kA ze] Fzto) ofu gt JaFo] U=A] &
o}x7] 95le] SEM #-41S AASH A3E Figure 49 e}
Wtk 19 27] F2Eol e B ddwelx] 7921 Al
29 RS eSS ﬁﬂo}‘}il 39AF FHE SCEF-
B AAHE717F Wojug-& ERlsint. AT, A FE
ME T MEe] B %Zl‘sh— e B 5 U 1
2} A)7ko] A'do] Wl PLGA &K TH= DBP, SIS, A=
20% Euoﬂ/q =2 A E9 l-';_ilg_;q. AAE7])e] Weo] 3t
A5 L]—E]—}fk_o_tt] IF) % DBP 20% TSl 71 &
5] dojuha-S RIS o= S Ao e 4
49} frojsh 2E AARFAA SCe] A3} Fate] mg
S F A5 28-S AT DBP 20% FEo°] SCo| A%+ ‘5!
F2hs fesh AAMES] AHE7] Wt FEE
A=t 7P frolg 238 7S Eelsiinh

RT-PCR. PLGA Z £ 3} DBP, SIS, A= 20% Z& W
SCS] mRNA Hde] J3g I1str] fI8) zhzte] HEol
AEE g5t 393} 102 5, RNA E2]351 RT-PCR—%
AgYste]l 2 A= Figure 59 JERAIT 417 54 nA
o] NF_Q_ ﬁ].o]—;sﬁﬁ_ 7:];]_ 1——— 1001 5(]'01]}‘1 u].]cgq HL&]Eﬂ_
3UAF =] PR U l‘711 et} 53] DBP 20% 2
oA 271 BT o2 A vle H =7 YERsT
SColA 7 818k 4= 9= S-1002] primeroll A 2] 73-¢-of &=,
NFol| A ¢} m}zk7}2] 2 DBP 20% ZEoA %7] @do] =
A ZA ATt E3F NFe}F S-100 S8 A T ZEHOoZ
SIS 20% ZEoA e B we] Z7 Awr} thE D29 1)

SIS20% Silk20%

Figure 4. SEM microphotographs of SC cell morphology on PLGA and DBP 20%, SIS 20%, silk 20% films after 1, 3, 10 days (x500).
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Figure 5. Gene expression of mRNA levels of SC on PLGA, DBP
20%, SIS 20% and silk 20% films using RT-PCR.
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X
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g o FlsHA Yeld scel S0 7 a3449 dE
o] AAANFEE= DBPER= A1 ¢ 4 ASTh SEME 53 &
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