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ABSTRACT Objective: Heat-stretching treatment will change structural morphologies and properties of the fibers, thereby affecting
the properties of the stents made by these fibers. In this paper, the effect of draw ratio of PGLA filament on the degradation behaviors of
PGLA stents was evaluated under dorsal subcutis of male SD rats. Methods: Poly (glicolide-co-lactide) (PGLA) stents were braided by a
single strand of PGLA (glycolic acids/lactic acids (mole/mole) = 90/10) filament with a draw ratio of 3, 4 or 5. The stents were retrieved
at different time and evaluated in terms of the morphology, weight loss, water uptake, and chemical composition, together with the
mechanical and thermal properties after implantation in vivo for 20 days to investigate the effect of draw ratio of PGLA fiber on the
degradation behaviors of PGLA stents. Results: Only the stents with a filament draw ratio of 5 could be separated and removed from the
inner plastic tube and outer Ni-Ti alloy stent after 10 days of implantation. Results demonstrated that the stents with highest draw ratio (5)
had slowest changes of stent weight loss, water uptake, crystallinity, chemical composition and radial compression strength after
implantation. Moreover, the crystallinity of stent increased with implantation time during the investigated period and the glycolic acids
(GA) segments of PGLA molecules hydrolyzed faster than the lactic acids (LA) ones. Conclusion: The results indicated that the filament
draw ratio would certainly affect the degradation and mechanical properties of the stents, and this new hand-made braided stent has great
potential for supporting intraluminal obstruction for a temporary period, which could offer experimental data for the selection of materials
and preparation of biodegradable stents, thus attribute to development of braided biodegradable stents.
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Fig. 1 Schematic illustration of the tri-layered structure implant for in vivo
evaluation of PGLA stent including inner plastic tube, middle PGLA stent
and outer Ni-Ti alloy stent. The inner plastic tube is used as a support, the
outer Ni-Ti alloy stent is used to protect PGLA stent from complete
embedment of proliferating tissue. The PGLA stent is 10mm in diameter

and 15mm in length
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Fig. 2 Weight loss (wt %) of the PGLA stents made of PGLA filaments

with different draw ratios (DR, 4 or 5) vs. implantation time
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Fig. 3 Water uptake ratio (wt %) of the PGLA stents made of PGLA

filaments with different draw ratios (DR, 4 or 5) vs. implantation time
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Fig. 4 SEM images of surface (A, C, E) and cross-sections (B, D, F) of the
PGLA stent made of PGLA filament with a draw ratio (DR) of 5 after
implantation for 0, 10 and 20 days

23 ZTREMBNERTL



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll4 NO0.32 NOV.2014

+ 6213 -

 PLEECN S 9 PGLA £F 4k 4 SUE 1 B S 8 AEAE A O
110 RAYRZRE IS, AnIEl 5 B, LA 85BN GA 5B
UM . 1.61 ppm AbE LA 85 Ef -CH3 A5 114, 5.28 ppm &
LA 5Bt -CH- 1Y i 7%, 4.89 ppm J2& GA $E Bt -CH2- (5
I, IRYEALZEAIFSTE 4.89 ppm Fl 1.61x 10 &b YRR AT H44 1
PGLA "H4%Ef GA il LA fEE/R oo AHA 0 1 10 K, GA/LA JE
IREEM 8.05 B3] T 6.80, 3 &K GA #EB It LA BEBCTHAS S)
ek it

HFIP
’/7 GA/LA=6.80
’/
10 days ' c
b
. FLBLEE R O
a
P
] GA/LA=8.05
/
/
4
e b ’
dcey e j A : A
s s a > >

ppm
5 HARESH 5 B PGLA S 4MmARRBM I RAEEN 0 X5 10
RHJ 'H-NMR & E
Fig. 5 'H-NMR spectra of the PGLA stents made of one PGLA filament

with a draw ratio of 5 after implantation for 0 and 10 days
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Table 1 Thermal properties of the PGLA stents made of PGLA filaments with different draw ratios (DR, 3, 4 or 5) after implantation for different time

DR Implantation time(d) T, (C) T.(C) Ta(C) A H.(J/g) A H,(J/g) X%
3 0 41.7 135.0 201.9 -33.9 38.4 2.5
3 40.1 125.0 205.2 -38.9 57.4 10.1

6 39.3 120.7 204.8 -25.8 64.1 20.9

10 33.1 106.1 198.5 -24.5 74.9 27.6

4 0 41.3 136.3 201.8 -25.8 323 3.5
3 40.6 129.8 205.4 -41.3 56.3 8.2

6 37.8 120.3 204.7 -42.3 67.1 13.6

10 322 111.7 198.6 -44.4 75.7 17.1

5 0 41.2 137.0 201.5 -30.3 37.4 3.9
3 40.7 1359 205.1 -36.8 50.6 7.5

6 39.9 134.7 205.2 -43.5 54.1 5.8

10 37.3 125.2 204.9 -49.6 68.2 10.2

25 ZRMBZEREENHEN

A i) SCA%E ) SR SRR 1] ST T T S 2R A T
HRITRINIAE I3 X AEPEDRE T S AR RE T A 10 B 1 BE I
FE RIS R SO R T B SR IR AR 2 — , B
Ul RN HTAT S . PGLA 4 SCARROAR 1) TR 45 1) AR ik 2
JI7R o SCAREY 2 PEREANREAR RO BRI C R o P ER

9 4 1S {9 PGLA £ A4 BUE i S B AT A [R] 9 90) iR 4 1]
FE4i 3 o BEAE B BN, SO AOAR 1) R4 128K o i fi
5%k 5 1) PGLA 21 24 U SR SC2R7E TR 46 3 mm I 942
o JR48 108 L2 N, i P ECh 4 (19 PGLA £F4E9RZUE 1K
A SR TE TR 3 mm I AOAR ] R 4H 18 0.8 No Bl (A AR
I ] SE A, SRR AR 1] R 45 1 1B W8 /. (EUZFERA 3 K



- 6214 -

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll14 NO0.32 NOV.2014

J, SCARRAE ) FEAE A T RS A B , nTREJE i T3
ARAEA A AR i v B T R TS IX TR B B0 /K A , A B
Z oM DX, SRR ES S T SR BT (EUR R
WEE AR PO AS T SHEATT L T 28 ok o A A IR BRE 1)K A , A5 S 2R RL
A2 b B SR BT BB a5, BEREXT SN T R ERE 1 B 8 T

Wi, SRR SR, L R SRR SE it , AN
%o PGLA SR Iy 25V RE AR ARG (0] A7 DG 3 , s LA 4R
N 5 f) PGLA 14 iU i SC AL RETE MR A PR 2 J] 10 S8
VT A R A A A S A3 ) A ) T A S 2

%2 REHREHIM PGLA 3 3R 7EHE R E i 18] s i 1 220 A
Table 2 Mechanical properties of the PGLA stents made of PGLA filaments with different draw ratios (DR, 3, 4 or 5) after implantation for different time

Implantation time Displacement Maxmum force ~ Compression force of 3 mm Length Radial strength
et @ (mm) ™) ) (em) (Niem)
DR4 0 9.8 1.3 0.8 1.5 0.9
DRS5 0 9.6 1.5 1.2 1.5 1.0
DR4 3 9.7 1.1 0.9 1.5 0.7
DRS5 3 9.9 1.7 1.3 1.5 1.1
DR4 6 9.8 0.7 0.5 1.5 0.5
DRS5 6 9.9 1.4 1.1 1.5 0.9
DRS5 10 9.7 0.9 0.7 1.5 0.6
Metal - 9.0 1.8 1.3 1.5 1.2
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