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Abstract

Objective: Silk weft knitted mesh scaffolds were combined with bone marrow-derived mesenchymal
stem cells (BMSCs) to form tissue engineering scaffolds, and the cytocompatibility and degradability
of silk weft knitted mesh scaffolds were observed. Methods: BMSCs were extracted by density
gradient centrifugation combined with adherent culture, and BMSCs cell sheets were prepared by
vitamin C culture. A silk mesh scaffold was prepared by weft knitting method. BMSCs cell sheets
were covered on the scaffold and cultured for 2 weeks in vitro to observe the growth of cells on the
scaffold. The mechanical properties and quality changes of silk weft knitted mesh scaffolds were
tested for 1 year. Results: The extracted BMSCs grew strongly. Scanning electron microscopy (SEM)
observation of BMSCs cells cultured on scaffolds for 2 weeks showed that BMSCs adhered to scaf-
folds in stereoscopic growth and proliferation. After 1 year in vitro degradation experiment, the
degradation rate of silk weft knitted mesh scaffold is very slow, and the mechanical properties and
quality changes are very small. Conclusion: BMSCs cell sheet with silk weft knitted mesh has good
cytocompatibility, and the degradation rate of silk weft knitted mesh is slow in vitro, which can be
used as scaffolds for tissue engineering ligaments/tendons.
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Figure 1. Schematic diagram of weft knitting
E 1. SRR EE
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2.5. {&4pBEMRSCIS

1) RAMES ARSI . LUBHLA (simulated body fluid, SBF)VE N FEAME, #418 SCBR[101HH . K5 “2.3
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3. 6. 12 MAFEUE 10 MREE, i EEEAT LT SE5 .

2) MRS AR IR A RS ECE 10 NREE, FEIRIEAE FEAT A RE IR . R
i AT E AR, BE TR AR, S8 SRR, % 2 N IR R e e B K
FF LA 50 mm/min BEAT RS, TSRO TR, R
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3) REHRAEREN: e Lk “2m” f2E8 NG PR R, BT, RE, idN M. i
JUEHFER: JIEHFEE = (Mo— M)/Mo x 100%.
3. &R
3.1. BMSCs &5 R {5 4%

BB FERA T 550 MG BE B2 7 J5 #1715 BMSCs. $2HU¥) BMSCs A= Kt , B S = R HLER A K.
=X BMSCs 14835 7% 2d J5 BMSCs 4iifis 2 KM LA K (15 2). BEE R RGN, i 2heimEk, FK
TR AT B

Figure 2. The third-generation BMSCs showed a long spindle-
shaped vortex growth after 2 days of subculture, with rapid and
vigorous growth (200x%)

B 2. 5= BMSCs 857 2 REEKREEREK,
4 TR AT A% (200%)

3.2. BLERETLEMAY SEM MER
T v SRR G SR B O AL, M RAF () 3(a)). T 2R 22 47 ik 40 L o 0 52 B - 7T
BT _E (1 3(b)).

TM-1000_

@) (b)

Figure 3. SEM observation of silk fiber weft knitted net. (a): Silk fiber weft knitted net (100x); (b): The collagen dripped on
the knitted net is freeze-dried and attached to the net (30x)
3. BLFESHRILAN SEM WE, (a): |LTHLERETLM(100%); (b): EELEM LEMMEREETEMET

P _E(30%)
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3.3. BMSCs 4Afa F E ST 3= A 4CB SEM MEE R

BMSCs 2/ Fr Fff T 7o SH S 4 (M Ze 22 W SC R A 97 2 JA, i i e %%, BMSCs 4 ff
TREARKRY, BESMR, AhEAK, HHEREE 4).

Figure 4. Scanning electron microscope observation of
BMSC:s cells attached to scaffold (1000x)
[ 4. BMSCs 4AEMIT S 22 _E Y3 FR SR A 22 (1000%)

3.4. {FSMEMRSCINHER
3.4.1. BLEMIIRTIKENE
WAL 1 FARIMNEAR, TERSRAAL L3R WSE M KRR 5 .

3.4.2. TLMBIHLI Y REDNIE
LW SCHGTT 1 FETEARIMEIRTR R B, oK B am e . st pi g R IRAER 28, &
[F) B[] st P 0 2 P R 38 R DL S e R B (% 1), p > 0.05.

Table 1. Mechanical properties change of silk mesh scaffolds degraded in vitro for 1 year (X s, n = 10)

1 BLMSTRRFINERE 1 FRNFMRET(X+s,n=10)

W fgf i 151/ BCRBAIN Hrfif 58 %/ MPa FPERL R/ MPa
0 113.25+13.64 40.91 £4.76 194.26 + 22.40
3 111.20 +£12.79 40.32 £4.45 189.84 + 22.62
6 109.97 + 12.82 40.16 + 4.54 187.93 +23.01
12 106.33 + 13.08 39.78 £5.16 185.08 + 22.93

3.4.3. WLMRERFEREM

e M4 1 FEAERIMERAR P R, 3. 6. 12 MAFIFRESFEERD RN 0.21% +0.02%, 0.26%
+0.02%, 0.40% + 0.03%, 54 W5 J5i P ¥ 5T =44 (p > 0.05) .
4, Fig

TYR—F ST INT ARG, XAEE LA 22 9 FER i A= YoAs R 38 58 AR 1) () AN 54
WU FEARLFRREEY), BERGWAEMBEN. SRR AR R 7 R SRR 05, okl A
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R WL B 23 TRE S B B R 1 S 28k 1] L g SR Z IR, BRI R %2 S hkE,
AT 0 UL 2P A [3] [12]. 1M HLAw 22 0] 5| S LB A (BT 40 00 28 0 1) 2 B LA o) 35 K (1 e
71, M &G [13]. BELIB B AR E AR ALER-co-CNER T, 7T 3 Mt B MEREFI & A4 41
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A DA AR 2 40 i IR 1 i 3k [14] . B FUR I A 22 - Ji J5 2 1 S 40 HAE AR A K (e R 2 s 79[15], 32 B
JR RIS 22 - J5 DR S BR AT A2 33t 1 A8 SCW) s B A S i - B ST ) A [16]
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SCHBAREERI) N EOREE 7 REE, W DL AR DR MR ET A XAy, KT O 48, SRR HAE
NI RENE AT A XN B AR SR IR N B [18]. Tang S#[S]WTFT 1 R A #E IR A2 22 RIR | 25
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Al UK =22 AT[25]-
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5. &
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AR MR R 1, ) R O R 2550, 451 U4-BMSCs 400/ S
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