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Abstract

We examined the effects of 3-glucan-reinforced PLGA film and scaffold on HDFs (human dermal fibroblast) attachment and proliferation.
The PLGA films were prepared by simple solvent-casting method. The prepared films were grafted with (1—3)(1—6)- 3-glucan in various

ratios after plasma treatment on surface.

The surface of the film was characterized by contact angle measurement, scanning electron microscope (SEM), and Fourier-transform
infrared spectrophotometer (FT-IR). The amount of (1—3)(1—6)-3-glucan in the prepared film was indirectly determined by
phenol-sulfuric acid method. The HDFs (Human dermal fibroblasts) were used to evaluate the cell attachment and proliferation on PLGA

specimens before and after plasma/3-glucan treatment.

The result showed that the plasma treated groups exhibited more amount of #-glucan might be grafted than the non plasma treated groups.
Cell attachment was significantly enhanced in the plasma/3-glucan grafted group after 4 hours incubation (p<0.05) due to the improved
hydrophilicity and cytoactivity effect of the 3-glucan. The cell proliferation of plasma/3-glucan (2mg/ml) grafted group was the highest rate

among the groups (p<0.05).
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Fol x| FZ o2 1t v 2 A3y Y8l A5 BH-E X
FHe2NEE st At ARH L loH, w3 Ao ¥Y
o] A2} il A (fibronectin, vitronection or collagen) 5=+ A
%1% Heto] =(tripeptide RGD)E B 2GAA A3 A LA
< S7H A7 A2 EC] BaEUTH3,4,5].

AA AZA 282} A8 PLGAE A1 E2Kcollagen,
gelatin)ol] v &l @A o] 24-& 28l A = L VA4
BEE 2 7 glon 7ol &olsithe Aol jlol AT
ol A] Bol AHe-5 1 JITH6,7].

(1-3)(1-—6)-F-glucan E=F Ex[7] §-1,3-Agez
o] Foixl FAkzd -L6AFOR 7R E o F= IRAHI R &
A 22 A TARI B A 0 RRE 323, Aureobasidium
HEEE Q)9 1A Lo o8] A, oprlel R,
A, SAWA F oI PR 0 o243 R A, 2
o] 84 t}dHFo|t}8,9,10]. =3 3-glucane HulolH A, 3F
seelol 2 e ABE AR PA Afel wuHoltt
[10,11,12]. HZole AAME Brh= AMI-H-E4 Z(HDFs,
human dermal fibroblast)<l] S-glucan binding siteol] 3+ A
7t 1P = JeH13,14]. o] AFEL [-glucan| BH 2= 24
ERE F 7 SN FAA]froll AFAFATE AA R = B4
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A A o7 A 239 A2 A ATl B F A
FEAFEAEY] AFHQ] JES Fo] A SN EEEE
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ap Aot AREARE 448 o7l AT WHeRE [-glucan
coating& 3to] Al E 2 9 S of] B3t A

A.PLGA B & A&

PLGA(Poly(D,L-lactide-co-glycolide)50:50( Alkermese,
USA, M, =71000)-% SREXEE A23}e] solvent- casting
WS 0] &35t A F 12mmel B &5 At
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(Fourier-transform infrared spectroscopy, BRUKER IFS-88)
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Table 1. Types of the prepared specimen groups

X2 Plasma Bz_rgﬁfg:n ﬁs—rglgu/cr?oln
Ajm freatment coating coating
o No Yes No
NS No No Yes
N No No No
P2 Yes Yes No
P5 Yes No Yes
Pf Yes No No

grsts 54 1 F Els-g S o) gt 59 iEE
PLGAZ & £ 9] B-glucan?] 3 4 s5lth

SEM(Scanning electron microscopy, Hitachi S-4300DSE.)
£ o)1) Weel BN /1A Fol EWS BRI,

D. Al ¥ 54 tj g S-glucane] F %

AE F40] A3 G-glucans] =5 Loprr] ffsto] B
-glucan-g A Z v vl of] T2 & 50 Q17 AR E(HDFs,
human dermal fibroblast)E 1x10%cells/cnt E%2 24well
culutre platec]] seedingd}] S-glucan FE=HE =2 culture
media (Dulbecco's Modified Eagles Medium, DMEM) & Al-&
3lod wlj k3Tt seeding & 6L A o] MTT assayZ o] -85t
B-glucano] A FA | P|X & FEFE BT AE T4
A3 f-glucan’s =22 89131 PLGA AJ7ie] EwiA 2] of
£33tk

E. 37 7129 PLGA A8 9] A ¥A 34 ¥4

¥4 7§24 E PLGA &9 Al X 27) AHEZ 243817 24well
platec] 2L 783 % HDFsZ 1x10%cells/cr® seedingdt
2 37T, 5% CO,9| Al Zu9kr] Wel|A] 447t T MTT assay
£ o] 83 7] FAE A 2] viability & 57 31T

#9 /|2 E PLGA A9 M Z S =8 B7) g5t E2
24well platec] 1173 3} HDFsS 2x 10°cells/crt=. seeding3}<]
37T, 5% CO, 2] Al Fx]ok7] oA 1, 3, 6452 CCK-8(WST-8,
Dongindo Lab., Kumamoto, Japan)-&- ¢]-&-5}< cell viability S
274310 PLGA 8¢ Ax<) 242 B2eich
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F. Morphology ¥4
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H&E (Hematoxylin and Eosin) staining &+ th&- g4 3 =& %
g &) o2 AEsA-

SEM £4& 9l3ted A7} wiFd 252 3% formaldehyde
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G. $A¥A
TE BAEAE SPSSE o] &ate] UuA] E4HE A (one
way ANOVA)S A A8t}

A.PLGA 93¢ £9 - 35134 £4]

Fig 1-& B-glucang T T3l s 2% 713 PLGA Z
9 B9 548 BA5P7] 18t FT-IR ~dE- o & Vel
ot £4 A3}, g FE 02 [-glucanS THEZEF A[HAA 4
-glucan®] £4 peak (1614~1630cm™)7} #ag o2 e &
Fo 2% SB-glucano] coating® = 113}t
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38 1. FT-R A% E3 (a) B-glucan; (b) PLGA,; (c) 50mg/ml 3-glucans 2
EI5tPLGA 2 &; (d) 75mg/ml B-glucanE ZEEHPLGA 2 E. EA|
2 s E = p-glucane| 4 T3 E 7122
Fig. 1. FT-IR spectrum of (a) 3-glucan; (b) PLGA; (c) 50mg/ml 3-glucan
coated PLGA film; (d) 75mg/m! 3-glucan coated PLGA film. Arrowheads
indicate the specific peak of 5-glucan.
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Table 2. Contact angle of the various modified PLGA films

Nf N2 N5

Contact 71.6 £2.8 63.2 t1.4 522 +2.2

Angle

(n=4) Pf P2 ]
324 4.3 - -

(a)

@ @

a8 2. ZHHEE PLGAE S| XM 24 (a) PLGAZ 5; (b) Z2I=01 A
2|2 PLGAZE; (c) B-glucan Mz|E PLGA E; (d) Eat=0l3
-glucan MZ|E PLGAZ&.

Fig. 2. SEM photographs of modified PLGA films. (a) non-treatedfilm (b) only

plasma treated film (c) only 3-glucans treated film (d) plasma/3
-glucans freated film.
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B-glucang] F=7} S AL & 9o & f-glucans =
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Fig. 3. Analysis of released 3-glucan concentration from modified PLGA film
by phenol-sulfuric acid method.
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& %S AL AUt o] 23+ F-glucane] HDFs 54
o] AHAQ JF& F A2 Az dr}. T3 Sons-S Smg/mle
B-glucan 504 A-FolA 2] F2 o] ZF7gittn Bastch
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Fig. 4. Effect of various 3-glucan concentrations on proliferation of HDFs
6-day culture(1 x10* cellsiwell) (n=5,*p< 0.05).
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5, MTT assay S A3 A7, control 15 B} Zef=vt A2 g

& 25(P)] o 14uje) 27] FAgo] B AL ¢+ YA

o3, 1B &, fdul, A, AAM L, AT

(Fig 5). =3} B-glucan coating &+ 1E(N2)ol| 4| % control 1
F5c}1.28) S8 AL B}, o] Z3l=P1Fo] control 1
F 2O R HEZOR e At Srlst] AE 271 43
o] &g F Aoz AdEriTable 2).
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g140— Sf % N
g 120 | \ ;j i
2 LN %
S 100 | g % %
2 N\ .
= 80t \ &
6_; 60 z\i i/ﬁ
e
20 + (\\ ffk
Control P N2 P2 N5 P5

Specimens
a8 5 M HEE PLGAT MMl 217k MFot=AlEe| FE (2x10*
cells/film) (n=4, *p< 0.05)
Fig. 5. Attachment of HDFs (2x10* cellsffilm) on modified PLGA films (n=4,
*p< 0.05).
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Fig. 6. Proliferation of HDFs (2x10* cells/film) on modified PLGA films(n=4,
*p< 0.05).
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(e) U]
a8 7.622F ZHINAE PLGAE S0l sl 2kl 217H 4 Fot M=o Bey
ZE. (a)PLGAE S (control); (b) E2t=0} X{z|& PLGAZE (P) (c)
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-glucan 2| PLGAE S (P2); (e) 5mg/ml G-glucan A{Z(E! PLGA
& (N5); {f) Z2+=0V 5mg/ml 3-glucan X2|E PLGAZ Z (P5).
Fig. 7. Inverted microscope (x400) of HDFs cultured on various specimens for
6 days. (a) non-treated PLGA (control); (b) plasma treated PLGA (P)
(c) 2mg/ml B-glucan treated PLGA (N2); (d) plasma/ 2mg/ml 3-glucan
treated PLGA (P2); () 5mg/ml 3-glucan treated PLGA (N5); (f)
plasma/ 5mg/m! B-glucan treated PLGA (P5)
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Fig. 8. SEM photographs (x400) of HDF's cuitured on various specimens for 6
days. (a) non-treated PLGA (control); (b) plasma treated PLGA (P) (c)
2mg/ml 3-glucan treated PLGA (N2); (d) plasma/ 2mg/ml 3-glucan
treated PLGA (P2); (e) Smg/ml g-glucan treated PLGA (N5); (f}
plasma/ 5mg/ml 3-glucan treated PLGA (P5); Arrow indicate the
HDFs on the PLGA film.
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