WRiIL

ARTICLE

% 4“) {& % DOI: 10.6023/cjoc201212020

Chinese Journal of Organic Chemistry

RRABMNTILRE S AW ICKRREH & R B
Suwe  RWE A BV K B' 8 ' A

(HEFEEICEME KA R R B 200003)
( AREA K R TR ST i 200241)
(¢ BRSO RS B 200240)

BWE A mERESRITES & T AIEK PAAS-SF semi-IPN /KEEIR (R NI TR AN -4 322 1 % B 248 K eI, IF
DR AR N ANG T A SV A i RE. MR T SF(Z R E )M AA(NMMER) W E & LX) PAAS-SF
semi-IPN 7K IS5 0 BERKTE DL R )2 MR 52 . BEAh, BRATIERFFT T P R AW S PE R (AMO)7E PAAS-SF
semi-IPN 7K AR SR e, 45 3R, BEAG/KEEIRh SF S istn, IAKZ3-K, R4S, iRt
Bk, H PAAS-SF20 semi-IPN /KEEIEAE 120 h P BERRI(83.4 1 0.9)% K25 4. BT K1) B 2K PAAS-SF
semi-IPN 7K B EL A = B M S /0 R AP I 2RI AR Ja, A 25 ik sl L e A AN A L AT R 3 1 8T i 5%

REEE AWK 2B, RNGIRE, EIKE, AR

Preparation of the Self-inflating Hydrogels Based on Poly(sodium
acrylate) and Silk Fibroin and Their Drug Releasing Properties
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Abstract A self-inflating hydrogel based on silk fibroin (SF) and poly(sodium acrylate) (PAAS) was synthesized by the free
radical copolymerization. Furthermore, its potential as a tissue implant with minimally invasive treatment was investigated.
The effects of the weight ratio of SF to AA (acrylic acid) on the structure, swelling properties and mechanical properties of the
PAAS-SF semi-IPN hydrogels were investigated. In addition, the loading and release of amoxicillin of the PAAS-SF semi-IPN
hydrogels were studied. With increasing SF content in the hydrogels, the swelling ratio and the rate of drug release increased,
while the compressive strength decreased. It was observed that (83.410.9)% of the loaded drug was released within 120 h for
the PAAS-SF20 semi-IPN hydrogels. The results revealed that the self-inflating PAAS-SF semi-IPN hydrogels with high
swelling ratio and good drug releasing capabilities may have potential in the drug delivery or other implantable materials.
Keywords self-inflating; silk fibroin; poly(sodium acrylate); swelling ratio; drug release
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Figure 1 (a) Schematic representation of formation of the
PAAS-SF semi-IPN hydrogels, and (b) typical appearance of
different PAAS-SF semi-IPN hydrogels after removing from
moulds

The hydrogels from left to right are the PAAS, PAAS-SF10, and
PAAS-SF20 semi-IPN hydrogels, respectively. From up to down, the
hydrogels represent the dried hydrogels, the swollen hydrogels after

swelling in water for 24 h, and the swollen hydrogel after swelling in
PSW for 24 h, respectively
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Figure 2 FTIR of the PAAS, freeze dried SF and PAAS-SF
semi-IPN hydrogels with different SF concentration

(a) PAAS; (b) PAAS-SF10; (c) PAAS-SF20; (d) freeze dried 10% SF
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Figure 3 TG of the PAAS, SF and PAAS-SF semi-IPN hydrogels with different SF concentration
(a) PAAS; (b) PAAS-SF10; (c) PAAS-SF20; (d) freeze dried 10% SF

164

12 —e— PAAS-SF10
5. —a&— PAAS-SF20
4 -

O T

—a— PAAS

T T UL UL
0 4 8 12 16 20 24 28 32 36 40 44 48 52

Time/h

B 4 (a) PAAS-SF semi-TPN /KL K P 3K ) 1 2% B2 (b) PAAS-SF semi-IPN /K#EIRAE PSW Hi 13 ik 5l 712
Figure 4 (a) Swelling kinetics of the PAAS-SF semi-IPN hydrogels in water, and (b) swelling kinetics of the PAAS-SF semi-IPN

hydrogels in PSW
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Figure 5 Volume expansion ratios of the PAAS-SF semi-IPN
hydrogels in water and PSW
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Table 1 Mechanical properties of the PAAS-SF semi-IPN hy-
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Figure 6 SEM photographs showing cross-sectional morphol-
ogy within AMO loaded PAAS-SF semi-IPN hydrogels with
different composition

(a) PAAS; (b) PAAS-SF10; (c) PAAS- SF20; scale bars=5 um
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M4 em !, CFIEIETEE N 4000~600 cm . HERE
WM ARIERT STA PT1600 HEATATIN, W&SEVEHIA 25~
500 °C, FHEIEZ N 10 Cemin” ', FHE T HIRE SN
(10+5) mg. Ff il & FE a1 F: PAAS F1 PAAS-SF
semi-IPN JKEEIRAE 37 C RNk 24 h JEEEPPHRRE,
SRIGAE—80 C NV T4 48 h. SF FE 4 1 10%I1) SF /K
WIAE—80 C RV T 48 h il
324 MWK

MEEFNC KB 0~48 h Z [ (% AKAT A,
S TK B IREAE 2R /K AN AL 25 7K (PSW) HH (R K L A AR
K.

WKL A WKL =mymq. X, m AR
TG I AKBEIEAE 37 °C R 3k 2 MK ST 17 B f o i
my FREIKBEAE TSRS T I .

R R A O UK R = vy v, =
(DJDy). X, VoA D4y AR KB AE 37 CHiK
ST (R AR RN A%, Vo R Dy 73 AR A B AE T8Ik
AR AR BURTEL ARCO, KU B 1 5 e F 1 R T4,
IKAEER (1 AT B bR RO A, A 98 4RAR 42
KB R 2 K AR 3 Ik, £
ORIGIN 8.0 TR HL DK 25 77 2 o A Ji b AT G vk 2 .
BT A 1R 2504 DT 38940 & b dE e 22 IR TE ARk, p<<0.05
I3 I AT G T2 X
32.5 FHEe

/] HY-0230 J7 eI HLEAT /K BRI IR ) 2 1 g
Wse, FALIEIEMERTE N 0.5%, (7R AL KRR LN
0.001 mm, WECERE, FEAVE T R4k B, did b
Je LA Shil AT IR Ak, TRARHK 4 5 mm/min, i
A3 B B I 110 H 448 1. 7= A 2. DS i A & ) 2% 7
AR BAHSR KB FE SRR AT T PSW ik 24
h, FESRIGG BRI BE 2000 10 mm. AEFHEE S 4
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ATATRE, 76 ORIGIN 8.0 F R FH B[R £ 7 2290 Mt 7 ¥
AT AT, PTASHE AP I £ AR vl 22 80,
3.2.6  FT3E AR KB P 6 3K

20T 1) K B S IR I T BT S TG AR (AMO) 1)
PSW W H (K4 12 mg/mL), 7£ 37 “C NI 24 h.
KR R T AE—80 'C N TE: 48 h. &5
VR T RE S eV G IR, FE S W TS 4 20 s Jm, G0
o 7 BT (SEM, H 37 S-4800) At ¢ % 2 Jn
PAAS-SF semi-IPN 7KK (IO FE 3.

I RIS BORE RS, 65 C R THRIERREE, I R
M2, %l B AT BE = —ma)/mq.
Ao, m ARG TR TR, mg ARG T
PRI BB (1) I ot

ZRUFSE, 75 PSW H AT W42 21 /K 6 e it 2 11 o A%,
D] IHE 58 JE £ B 25 P AR (AMO) () PSW. ¥530 HH 184 i 1) Joi 2
R h 2541 47 2 i
3.2.7  FE B KEIR T 69K

N2 10 mg 22 /K BEGR IAE 10 mL PSW b,
T 37 CHEBEFRRRIR T, #]FEZEN 50 t/min. LIS
T8 (RN A A5 (1, 6, 12, 24, 48, 72 1120 h), B 5 mL
WL, A RS-0 WA 0BT (B, UV mini-1240)
Rl HEAE 273.5 nm ARG EE, TEIE AMO A i
AT ERH AMO BIKREE, BLIE AMO 259k i
PERE. BEUCRFEG, WA S mL B PSW,
DLZERF S ARRUE 2. REFIRE S YA TAT FEREAT U,
B o VI E £ bR 22
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