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In vitro degradation property and mechanical force test of a bioresorbable ventricular septal defect occluder
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[Abstract] Objective To design and prepare a ventricular septal defect (VSD) occluder with bioabsorbable materials and
to evaluate its in vitro degradation and mechanical force. Methods A bioresorbable VSD occluder was made of polymeric
materials polydioxanone (PDO) monofilament, poly-L-lactic acid (PLLA) fabrics and polyglycolic acid(PGA) sutures. Tantalum
particles were sewn on the symmetrical parts of the occluder disc as tracers for X-ray, and the end of the right side of the disc
was designed with a circular loop for the matched delivery system to clamp and deliver. Mechanical property and the degradation
of the occluder were tested in vitro, and the effect of degradation on the mechanical properties and weights of the samples was
examined. Results The mechanical properties of the bioresorbable VSD occluder, including the compression/elastic recovery
properties, ultimate intensity of circular loop in the right disc, and left disc support force, met the requirements for
transcathetering closure of VSD. In vitro degradation experiment demonstrated that the structure and shape of the occluder
remained unchanged within eight weeks; PDO wire fracture, disintegration, and incomplete disc structure were observed on the
12" week. The support force of the left disc increased to 121.7% and 107. 8 % of the original ones at the 2™ week and the 3™
week, respectively; while the force decreased to 88. 6% and 85. 3% of the original ones at the 4™ and the 6" week, respectively.
The weight of the occluder decreased by less than 1% within the first 4 weeks, and significantly decreased 6 weeks later.
Conclusion The VSD occluder made of biodegradable materials has qualified mechanical force for transcatheter implantation,

and it can be used for future animal study.
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Appearance of a bioresorbable ventricular septal defect (VSD) occluder

A bioresorbable VSD occluder was made of a framework filled with two pieces of poly-L-lactic acid (PLA) fabrics. The frame-

work was woven from polydioxanone (PDO) monofilament and thermoformed into two flat disks with a connecting waist. Sym-

metrical parts of the occluder disc were sewn with tantalum particles as a tracer under X-ray, and the end of the right side of the

disc was designed with a ring loop for the matched delivery system to clamp and deliver. A: The ring loop in the disc of right

ventricular side (white arrow) ; B: Appearance of the left disc of the occluder; C: Lateral view of occluder with a waist of 7 mm

and 10 mm
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Tab 1 Elastic recovery degree of bioresorbable ventricular septal defect (VSD) occluder after sheath delivery and release

Diameter of the left disc

Diameter of the right disc d/mm

Number of . . ;
occluder Original After sheath Percent Original After delivery Percent
d/mm delivery d/mm recovery( %) d/mm d/mm recovery (%)
VSDTO1 13.0 10. 8 83.08 13.0 11.3 86.92
VSDTo2 13.0 11.0 84.61 13.1 10.9 83.21
VSDTO03 13.1 10.9 83.21 13.1 11.2 84. 38
VSDTo04 13.1 10. 8 82. 44 13.0 11.3 85.50
VSDTO05 13.0 11.1 85. 38 13.0 11.0 84.62
VSDTO06 13.2 10.7 81. 06 13.1 11.4 87.02
2.2.3 RBAMEMRA S FRFARIK VSD  42.5.45.5.40. 0,41, 5.38. 0 N, P {H N (41. 4 £
ESRE C R I NITEAY R 3 W - (U S I NE VAV | 2.3) N,
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Tab 2 Supporting forces of the left disc of bioabsorbable ventricular septal defect (VSD) occluder

Occluder type Left disc support force F/N rts, n=10
Bioabsorbable occluder 5.8 6.2 5.5 6.5 6.7 6.6 4.5 6.6 6.1 5.97+0.72"
Nitinol occluder 4.3 4.5 4.5 4.8 4.7 4.6 4.2 4.1 4.2 4.44+0. 23

Occluder was placed in a 37°C water. * P<C0. 05 vs nitinol occluder group

2.3 AW TRM VSD 33 B ek oh g 5k I
2.3.1 HEBHAWNLA AL VSD B2 1E
37°C PBS i (pH 7. ) iR 4 JE A1 8 Ji i i
32 W A8 R 0 25 8 AR AR A AR R R AR, 12 ) B
PDO 2z i1 BT 24 A it , & Fr 5 A58 3 (K 2)

0 1 2 3

B 2 A[E) AR B i S R S L R L

Fig 2 Changes of occluder appearance

after different degradation periods
“0”is before degradation,“1”,%“2” and “3”are after degrada-

tion for 4, 8 and 12 weeks, respectively
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Fig 3 Mass attenuation curve of bioabsorbable

ventricular septal defect (VSD) occluder
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